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Zion National Park
Soundscape Management Plan and Environmental Assessment

PURPOSE AND NEED

INTRODUCTION

Zion National Park (ZNP), located in southwest Utas established as Mukuntuweap National
Monument on July 31, 1909 by Presidential Procleonainder the authority of the Antiquities Act

(Figure 1). The proclamation stated that the araa set apart: as “...an extraordinary example of @any
erosion and is of greatest scientific interest, inagpears that the public interest would be primaidy
reserving it as a National Monument, with such othed as may be necessary for its protection.” In

1918 Presidential Proclamation 1435 (40 Stat.1vé&y)gnized other geologic, archeologic, and
geographic resources for protection within the nrment and changed the name to Zion National
Monument. Zion National Park was established bydgtess in 1919. Since that time Congress has added
lands to the park several times. The park now epasses 148,733 acres.

The purpose of this Soundscape Management Plan)&MPEnvironmental Assessment (EA) is (1) to
link soundscape management to existing park managedirection, (2) to define the existing ambient
soundscape, (3) to provide objectives and standardts current and future management, and (4) to
identify potential management actions designedtmee that soundscape objectives and standards are
met.

This document was formulated and prepared in decme with the National Environmental Policy Act
(NEPA) of 1969, regulations of the Council on Epvimental Quality (CEQ) (40 CFR §1508.9), and the
National Park Service (NPS) Director’'s Order (DQ@Q)-Conservation Planning, Environmental Impact
Analysis, and Decision-makinghis plan is tiered from the Zion National Par&r@ral Management

Plan (GMP) and Environmental Impact Statement (E®)pleted in 2001.

The NPS’sManagement Policies, 2008quire analysis of potential effects to deternvieether or not
actions would impair park resources. The fundanignigoose of the national park system, establigyed
the Organic Act and reaffirmed by the General Adtles Act, as amended, begins with a mandate to
conserve park resources and values. National Raxkc® managers must always seek ways to avoid, or
to minimize to the greatest degree practicableeesthly impacting park resources and values.

However, the laws do give the NPS the managemsatetion to allow impacts to park resources and
values when necessary and appropriate to fulfilghrposes of a park, as long as the impact ddes no
constitute impairment of the affected resourcesvatges. Although Congress has given the NPS the
management discretion to allow certain impactsiwigark, that discretion is limited by the statytor
requirement that the NPS must leave park resoamesalues unimpaired, unless a particular law
directly and specifically provides otherwise. Thielpbited impairment is an impact that, in the
professional judgment of the responsible NPS managrild harm the integrity of park resources or
values, including the opportunities that otherwisrild be present for the enjoyment of these ressurc
or values. An impact to any park resource or vahag, but does not necessarily, constitute an
impairment, but an impact would be more likely émstitute an impairment when there is a major or
severe adverse effect upon a resource or valueadwsservation is:



» necessary to fulfill specific purposes identifiedie establishing legislation or proclamationhaf t
park;

» key to the natural or cultural integrity of the laor

+ identified as a goal in the park’s general managempkan or other relevant NPS planning documents.

An impact would be less likely to constitute an arment if it is an unavoidable result of an action
necessary to pursue or restore the integrity df pgsources or values and it cannot be furtheigatiid.
An impairment analysis for the preferred alterratian be found in Appendix 1.

BACKGROUND

Zion National Park displays important and diverselggic, biological, cultural, and wilderness reses
that are enjoyed by approximately 2.7 million \is&t annually. The park is characterized by high
plateaus, a maze of narrow, deep, sandstone caapdnstriking rock towers and mesas. This varied
topography includes five life zones that range fiarh-alpine meadows and coniferous forests at the
highest elevations, to juniper and pine forestaidtelevation, and desert shrublands at the lowest
elevations of the park.

The park soundscapes offer an array of rich anersiivnatural sounds, as well as an environment
relatively free of human-caused sound. These s@apés are an integral component of what makes ZNP
a unique place set aside for purposes expresdeathrthe NPS Organic Act and the Wilderness Act.

An important part of the NPS mission is to presenveestore the natural soundscapes of parks and
provide for enjoyable visitor experiences. Nats@lndscapes exist in the absence of human-caused
sound. The natural soundscape is the aggregatetioé matural sounds that occur in parks, togetbitr
the physical capacity for transmitting natural sssirNatural sounds occur within and beyond thegang
of sounds that humans can perceive, and can bamitied through air, water, or solid materials. om
natural sounds in the natural soundscape are atso@fpthe biological or physical resource compdsen
of the park, such that protection of the soundsedge constitutes protection of other resourceeslu
directly identified as necessary to the park’s psg

Natural sounds are inherent components of “theesgeand the natural and historic objects and the wi
life” protected by the NPS Organic Act. They ar@lio the visitor experience of many parks and
provide valuable indicators of the health of vasi@eosystems. Intrusive sounds are of concern becau
they sometimes impede ecological function and dshithe NPS’s ability to accomplish its resource
protection mission.

Intrusive sounds are also a matter of concern o yaaitors. As was reported to the U.S. Congrashe
Report on the Effects of Aircraft Overflights or tlational Park Syste(NPS, 1995), a system-wide
survey of park visitors revealed that nearly asynasitors come to national parks to enjoy the reltu
soundscape (91 percent) as come to view the scé@@percent). Noise can also distract visitorenfro
the resources and purposes of cultural areasrdhquility of historic settings and the solemnify o
memorials, battlefields, prehistoric ruins, andredcsites. For many visitors the ability to heaacly the
delicate and quieter intermittent sounds of natilre ability to experience interludes of extremetifor
their own sake, and the opportunity to do so faeeded periods of time are important reasons for
visiting national parks and one of the driving fsdehind the development of this plan.

Increasingly, even those parks that appear asdidein historical context do not sound like theycen
did. Natural sounds are being masked or obscuredviige variety of human activities. In some parks,
natural sounds are disappearing at such a ratedha may be gone before their existence can exen b



documented. Thus, soundscape preservation andmaisggement is one more dimension of the
complex problem of achieving the NPS mission o6preing park resources unimpaired for the
enjoyment of present and future generations.

Superintendents must identify levels of human-cadwsseind which can be accepted within the
management purposes of parks. Within and adjaogudrks, the NPS should monitor human-caused
sound that adversely affects park soundscapesidimg noise caused by mechanical or electronic
devices. The NPS should take action to preventioinmze all noise that adversely affects the ndtura
soundscape or other park resources or valuesabexiceeds levels that have been identified agbein
acceptable for visitor use and enjoyment.

PURPOSE

The purpose of the action is to protect and masagadscapes in Zion National Park and to:
= Protect the acoustic experience of park visitosemsure that natural sounds continue to play an
important role in the enjoyment of park resouraes walues.
= Protect acoustic conditions for wildlife and théerof the soundscape in ensuring healthy and
dynamic ecosystems.
= Provide an approach to managing the acoustic emwvieat that is consistent with National Park
Service policy.

Specifically the purpose is to:

» |dentify appropriate and inappropriate sound saufoefrontcountry and wilderness areas.

» |dentify and implement indicators of soundscapdityua

= Develop soundscape standards for frontcountry dlimess areas.

= |dentify and implement methods for monitoring sosrape conditions to ensure that quality
standards are being met.

= |dentify management actions to be taken to ensiaiesbundscape quality standards are not
exceeded and to restore degraded soundscapesremdemditions.

» |dentify a process to eliminate or mitigate souraesound that are not appropriate to park
purposes or management objectives.



Figure 1: General Location 0. Deparimont of the Intaior
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NEED

In surveys of the American public, 91 percent spandents indicated that providing opportunities to
experience natural quiet and the sounds of nataseam important reason for having national parks. |
fact, 72 percent felt that it was a “very importamason. In response to the value the public slace
natural sounds, NPS requires park managers te@ dtripreserve the natural soundscape associated wit
the physical and biological resources (for exampie sounds of wildlife or wind in the trees). Altigh
nature is not always quiet (e.g., thunder, watks)fathe absence of human-caused noise was distimsse
theReport on Effects of Aircraft Overflights on thetiNaal Park SysterfNPS, 1995):

Parks and wildernesses offer a variety of uniquistipe sounds not found in most urban or
suburban environments. They also offer a compleserace of sounds that are found in such
environments. Together, these two conditions peogiglery special dimension to a park experience
— quiet itself. In the absence of any discernible&ree of sound (especially manmade), quiet is an
important element of the feeling of solitude. Qalsb affords visitors an opportunity to hear faomt
very distant sounds, such as animal activity antevfalls. Such an experience provides an important
perspective on the vastness of the environmenthiichvthe visitor is located, often beyond the visua
boundaries determined by trees, terrain, and tke.lin considering natural quiet as a resource, the
ability to clearly hear the delicate and quietetarmittent sounds of nature, the ability to expece
interludes of extreme quiet for their own sake, trelopportunity to do so for extended periods of
time is what natural quiet is all about.

The action is needed because:

= Sounds play an important role in maintaining hegidthd diverse ecosystems in Zion National
Park. Properly functioning soundscapes are impbftaranimal communication, territory
establishment, predator and prey relationshipsingidsehaviors, nurturing young and effective
use of habitat. A soundscape management progrageited to promote ecosystem
sustainability.

= Visitors to Zion appreciate and value natural seusod a soundscape management program will
help ensure that the soundscape resource is peels@ran unimpaired condition for future
generations.

= Appropriate sounds and sound levels are esseat@iduring an authentic experience of cultural
and traditional landscapes, resources, and valudturally significant sites and resources can be
diminished by unwanted or inappropriate sounds.

» Soundscape management activities require collabaratith federal, state, county, tribal and
local agencies, and a soundscape management phades a basis for communication,
coordination, and project planning with partnerrages.

Like many areas in the U.S., including other natlgrarks, the sources and intensity of noise in BE®
increased in recent decades. Today, 14 operamiaudnorized by the Federal Aviation Administration
(FAA) to conduct commercial air tours over Ziondasommercial airlines, general aviation, and other
aircraft routinely fly over the park. Tour busesicks, cars, and motorcycles as well as park opesat
and other activities also add to noise levels imyrareas of the park. In response, Zion recensituted
a mandatory shuttle bus system during periodsgif hisitation to address noise and other issuegemule
by vehicular traffic. The Zion shuttle system cadr2.8 million riders in 2009 resulting in a notabée
reduction in vehicular sound levels. This SMP watddtinue that effort by providing a systematic
approach to addressing noise issues, now and futine.



RELATIONSHIP WITH OTHER PLANS

Planning in the NPS takes two different forms: gahmanagement planning and implementation
planning. General management plans are requiretational parks by the National Park and Recreation
Act of 1978. Implementation plans, which tier offgeneral management plans, focus on “how to
implement an activity or project needed to achi@Veng-term goal” (NPS, 200danagement

Policieg. Zion National Park’'§seneral Management Planompleted in 2001, is the foundational
document for managing the park.

The ZNP GMP provides general guidance on the manageof natural soundscapes. Descriptions,
strategies for management, and actions reflectéukilGMP are provided below in the descriptionhef t
no action alternative. The programmatic guidelifieslings, objectives, standards and mitigation
measures expressed in this SMP provide additicetaildo the GMP direction for soundscape
management, and are consistent with GMP decisions.

The GMP states that park managers will prepareiadszape preservation and noise management plan to
provide guidance for managing all noise sourcdberpark, including buses, generators, NPS equipmen
other aircraft, and external sources. This plandiogument fulfills the direction in the GMR.s the

purpose of this plan, in tiering from the park’s BMo meet these needs by providing specific
management actions to be implemented and specifcegdures to be followed.

There are other park specific planning documerasdtdress, directly or indirectly, the value of
enhancing all aspects of the visitor experiencelaing the ability to experience natural soundsj the
importance of protecting wildlife interactions. SI8MP is consistent with and supports the goals and
objectives identified in those plans, which include

» Zion National Park Backcountry Management Plan, Noember 2007 -Provides guidance for the
management of backcountry and wilderness resources.

e Zion National Park Fire Management Plan, April 2005— Allows for a full range of fire
management strategies including allowing fire teeta natural role in ecosystem maintenance.

+ Statement for Management, Zion National Park, Augus2002 —Management overview of park.

* Zion National Park Master Plan, May, 1977— Overview of management strategies for the park.

APPROPRIATE USE

Section 1.5 oManagement Policie2006,Appropriate Use of Parkslirects that the NPS must ensure
that park uses that are allowed would not causaimment of, or unacceptable impacts on park ressurc
and values. A new form of park use may be allowéHimthe park only after a determination has been
made in the professional judgment of the park man#wat it will not result in unacceptable impacts.

Section 8.1.2 oManagement PolicieB006,Process for Determining Appropriate Us@sovides
evaluation factors for determining appropriate ugdlgproposals for park uses are evaluated for:

» consistency with applicable laws, executive ordexgulations, and policies;
» consistency with existing plans for public use a@gburce management;

* actual and potential effects on park resourcesvahees;

» total cost to the Service; and

» whether the public interest will be served.



Park managers must continually monitor park usgsdgent unanticipated and unacceptable impacts. If
unanticipated and unacceptable impacts emerg@attkemanager must engage in a thoughtful, deliberat
process to further manage or constrain the usgisoontinue it.

From Section 8.2 dflanagement Policie2006: “To provide for enjoyment of the parks, Netional

Park Service will encourage visitor use activitiest:

» are appropriate to the purpose for which the pa& @stablished, and

e are inspirational, educational, or healthful, attteovise appropriate to the park environment; and

» will foster an understanding of and appreciatiangfark resources and values, or will promote
enjoyment through direct association with, intdactvith, or relation to park resources; and

* can be sustained without causing unacceptable impapark resources and values.”

The goals, objectives, and management actionsiedtin this plan are consistent with NPS policy as
described in NPS Management Policies 2006 §1.52,8ahd 8.2.

SCOPING

Scoping is an effort to involve agencies, orgamizes, governments, and the public:

* in determining which issues should be address#teiEA,;

» to determine important issues to be given detaitalysis and eliminate issues not requiring detaile
analysis;

» identify related projects and associated documents;

* identify permits, surveys, consultations, etc.uresf by other agencies; and

» create a schedule that allows adequate time tapremd distribute the EA for public review and
comment before a final decision is made.

Early in the planning process, staff at ZNP conddiéhternal scoping. This interdisciplinary process
defined the purpose and need, identified poteatiibns to address the need, determined the likslies
and impact topics, and identified the relationgifithe proposed action to other planning effortgdP.

External scoping involves any interested individwagianization, and agency, or agencies with
jurisdiction by law or expertise to provide eamyput. External scoping was initiated in March 20dth

a newsletter, and press release describing th@gedpaction. Two public workshops were held in Kana
and Springdale, Utah. The workshops provided amiew of the planning process, information on
natural sounds and why they are important to wédiind visitors, and how the acoustic environment i
parks is monitored. Comments were solicited dutimegscoping period that ended April 9, 2010.
Nineteen comment letters were received.

Consultation was also initiated at that time witfiliated Native American Indian tribes, the Utatate
Historic Preservation Officer (SHPO), and the Unigates Fish and Wildlife Service (USFWS). A
summary of the all comments received can be foardeConsultation and Coordinatiosection of the
document.

Through internal and external scoping, issues &satwith soundscape management were identified.
Through issue identification, impact topics wergoabentified.

ISSUES AND IMPACT TOPICS RETAINED FOR FURTHER ANALYSIS
In this section and the following sectibmpact Topics Dismissed from Further Analysie NPS
considers the direct, indirect, and cumulative @ff@f the proposed action on the environment,galon



with connected and cumulative actions. Impactdaseribed in terms of context and duration. The
context or extent of the impact is described aaliped or widespread. The duration of impacts is
described as short-term or long-term. The interesity type of impact is described as negligible,anin
moderate, or major, and as beneficial or adverse.NPS equates “major” effects as “significant”
effects. The identification of “major” effects walirigger the need for an EIS. Where the intensitgn
impact could be described quantitatively, the nuca¢data are presented; however, most impact
analyses are qualitative and use best professiot@inent in making the assessment.

The NPS defines “measurable” impacts as moderajecater effects. It equates “no measurable effects
as minor or less effects. “No measurable effectised by the NPS in determining if a categorical
exclusion applies or if impact topics may be disadfrom further evaluation in an EA or EIS. The us
of “no measurable effects” in this EA pertains toether the NPS dismisses an impact topic from éurth
detailed evaluation in the EA. The reason the N& tino measurable effects” to determine whether
impact topics are dismissed from further evaluaisoi® concentrate on the issues that are truly
significant to the action in question, rather tlamassing needless detail in accordance with CEQ
regulations at 1500.1(b).

Impact topics for the proposed action have beentiiiled on the basis of federal laws, regulaticars]
orders; 2008Management Policieend NPS knowledge of resources at ZNP. Impaatsdpat are
carried forward for further analysis in this EA $isted below. Each impact topic is further deseditand
analyzed in thé\ffected Environment and Environmental Consequeseetson of this document.

Soundscapes

In accordance with the 2006anagement Policieand DO-47Sound Preservation and Noise
Managementan important component of the NPS mission igtieservation of natural soundscape
associated with national park units (NPS, 2006)uN# soundscapes exist in the absence of human-
caused sound. The natural ambient soundscape dégtinegate of all the natural sounds that occpaik
units, together with the physical capacity for s@itting natural sounds. Natural sounds occur wigrd
beyond the range of sounds that humans can peraed/ean be transmitted through air, water, odsoli
materials. The frequencies, magnitudes, and dustd human-caused sound considered acceptable
varies among NPS units and can vary throughout eaithbeing generally greater in developed areas
and less in undeveloped areas. Because the proposexs in this plan have the potential for mealsler
effects on natural soundscapes, this topic has teeied forward for further analysis in this doamh

Visitor Use and Experience

According to the 200Management Policieshe enjoyment of park resources and values bplpés
part of the fundamental purpose of all park ufitee NPS is committed to providing appropriate, high
guality opportunities for visitors to enjoy the kgarand will maintain within parks an atmospheiat ih
open and inviting for all segments of society. Rart the NPS will provide opportunities for fornfs o
enjoyment that are uniquely suited and appropt@the exceptional natural and cultural resouroesd
in parks. One of the natural resources that visibmme to national parks to enjoy is the natural
soundscape. A study by Haas and Wakefield (1998)ddhat 95 percent of Americans regard
opportunities to experience natural peace anddbeds of nature as an important reason for prasgrvi
national parks; 72 percent thought it was very irtggat (Haas and Wakefield, 1998).

Over 2.7 million people visited ZNP in 2009. Theshoommon visitor activities include sightseeing,
scenic drives, hiking, backpacking, canyoneering, @hotography. As in other national parks, visitior
Zion enjoy the sounds of nature: bird songs, tistling of leaves, the sound of the river, or wihtbugh
the trees. These sounds can have a calming oinrglaffect. Or they can trigger memories of a pdeds



past experience. Because the proposed actionsiplém have the potential for measurable effeats o
visitor use and experience, this topic has beemeckforward for analysis in this document.

Park Operations

Park operations refer to the maintenance of infuasire to protect and preserve vital natural artucal
resources and provide for a quality visitor expsee Infrastructure includes: roads; trails (batlthie
frontcountry and wilderness); housing for stafgitor facilities (visitor centers, restrooms, picareas);
administrative buildings; management-support faedi(garages, shops, storage buildings, areastosed
house and store maintenance equipment, tools atefiais); and utilities such as phones, sewer, wate
and electric. Other park operations include adgtisiperformed by law enforcement, search and rescue
resource management, interpretation of park ressufite management, administrative activities, and
concession activities.

Many of these actions use motorized equipmentc¢oraplish the job. Because the proposed actions in
this plan have the potential for measurable effentpark operations, this topic has been carriesdn
for analysis in this document.

Wildlife, Threatened and Endangered Animal Species and Animal Species of Concern
The NPS strives to maintain all components andgs®es of naturally evolving ecosystems; including
the natural abundance, diversity, dynamics, distidim, habitats, and behaviors of native animal
populations and the communities and ecosystemsichvwthey occur. The NPS also strives to minimize
human impact on native animal populations, comnesiand the ecosystems that sustain them. The
diverse vegetation communities within Zion sup@ovariety of wildlife species, including threatened
and endangered animal species and animal speatesioérn.

The Endangered Species Act (ESA) of 1973 requixamination of impacts on all federally-listed
threatened, endangered, and candidate speciemrSeédf the ESA requires all federal agencies to
consult with the USFWS to ensure that any actidhaized, funded, or carried out by the agency does
not jeopardize the continued existence of thedisfgecies or critical habitat. In addition, the 00
Management Policieand DO-77Natural Resource Managemenetjuires the NPS to examine the
impacts on all animal species including federabdodate species, state-listed threatened, endangered
candidate, rare, declining, and sensitive species.

Many animals, insects and birds decipher sounfladalesirable habitat and mates, avoid predatods a
protect young, establish territories and to mele¢iosurvival needs. Scientific studies have shdwan t
wildlife can be adversely affected by human-causmdhds and sound characteristics that intrudeein th
habitats. Although the severity of the impactsesuwdepending on the species, research has found tha
wildlife can suffer adverse physiological and bebeal changes from intrusive sounds and other human
disturbance. Because the proposed actions iplaishave the potential for measurable effects on
wildlife and threatened, endangered, or animalisgesf concern, this topic has been carried forviard
further analysis in this document.

Wilderness

Management Policie2006 states thathe NPS will manage wilderness areas for the uskesjoyment

of the American people in such a manner as willdehem unimpaired for future use and enjoyment as
wilderness. Management will include the protectibithese areas, the preservation of their wildesnes
character, and the gathering and disseminatiomédrimation regarding their use and enjoyment as
wildernessThe policy goes on to state that:evaluating environmental impacts, the NPS takk into



account (1) wilderness characteristics and valileduding the primeval character and influence of
wilderness; (2) the preservation of natural corahis (including the lack of man-made noise); and (3)
assurances that there will be outstanding oppotiesifor solitude, that the public will be providetth
a primitive and unconfined type of recreational eéxpnce, and that wilderness will be preserved and
used in an unimpaired condition.

The Wilderness Act of 1964 states thatwvilderness, in contrast with those areas where arad his

own works dominate the landscape, is hereby recegris an area where the earth and its community of
life are untrammeled by man, where man himselfisigor who does not remain....with the imprint of
man's work substantially unnoticeable...

The Omnibus Public Land Management Act of 2009 (Putaw 111-11) designated 124,462 acres, 84
percent of the park, within Zion National Park aklarness. Another 9,047 acres, 6 percent of thie pa
are recommended for wilderness designation. Thanséhat 90 percent of the park is managed as
wilderness, as per NPS policy.

Clearly, the opportunities for park visitors to ergnce the sounds of nature are an important coenio
of the wilderness experience. Because the propmsézhs in this plan have the potential for medslera
effects on wilderness character and values, the tdpilderness has been carried forward for ferth
analysis in this document.

IMPACT TOPICS DISMISSED FROM FURTHER ANALYSIS

In this section of the EA, NPS provides a limitedleation as to why some impact topics are not

evaluated in more detail. Impact topics are disedssom further evaluation in this EA if:

» they do not exist in the analysis area, or

» they would not be affected by the proposal or afitves, or the likelihood of impacts are not
reasonably expected, or

» through the application of mitigation measurestehweould be minor or less effects (i.e., no
measureable effects) from the proposal or otherradtives, and there is little or no controversy on
the subject or reasons to otherwise include thie top

Due to there being no effect or no measurable &ffdrere would either be no contribution towards
cumulative effects or the contribution would be Idwer each issue or topic presented below, if the
resource is found in the analysis area or the issapplicable to the proposal, then a limited gsialof
direct and indirect, and cumulative effects is prieed. There is no impairment analysis includetthén
limited evaluations for the dismissed topics beeate NPS'’s threshold for considering whether there
could be impairment is based on “major” effects.

Vegetation

NPS policy is to maintain native plants by presegwand restoring the natural abundance, diversities
dynamics, distributions, and habitats of nativerfdgopulations and the communities and ecosystems
which they occur. Further, the NPS will minimizeniian impacts on native plant populations,
communities, and the ecosystems and processes aisthin themManagement Policie2006).

The actions proposed in this plan would not affegietation in any way. Because there would be no
measurable effects, this topic is dismissed frorth&r analysis in this document.
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Threatened and Endangered Plant Species and Plant Species of Special Concern

The ESA of 1973 requires examination of impactslbfederally-listed threatened, endangered, and
candidate species. Section 7 of the ESA requitdseddral agencies to consult with USFWS to ensure
that any action authorized, funded, or carriedbyuthe agency does not jeopardize the continued
existence of listed species or critical habitaisaddition, the 200Management Policieand DO-77:
Natural Resource Managemerguires the NPS to examine the impacts on fedaralidate species, as
well as state-listed threatened, endangered, catagichre, declining, and sensitive species.

The proposed action would not affect threatenedaegered or sensitive plant species or habitagayn
way. Because there would be no measurable eftbitgppic is dismissed from further analysis iisth
document.

Lightscape Management

In accordance with 200anagement Policieshe NPS strives to preserve natural ambientdigayes,
which are natural resources and values that existe absence of human-caused light (NPS, 200@). Th
proposed action would not change or add to exisiginging in the park. The effects of the proposed
action on the lightscape would be less than ndsiigBecause there would be no measurable eftbcis,
topic is dismissed from further analysis in thicadment.

Air Quality

The Clean Air Act of 1963 (42 U.S.C. 7401 et seep} established to promote the public health and
welfare by protecting and enhancing the natiornsjaality. The act establishes specific progranas th
provide special protection for air resources andjaality related values associated with NPS units.
Section 118 of the Clean Air Act requires a park toimeet all federal, state, and local air padint
standards.

Zion National Park is designated as a Class ltity area under the Clean Air Act. A Class |
designation sets a maximum allowable increasemeaatrations of pollutants over baseline
concentrations of sulfur dioxide and particulatdtaraas specified in 8163 of the Clean Air Act. tRer,
the Clean Air Act provides that the federal landhgex has an affirmative responsibility to protdct a
guality related values (including visibility, plantanimals, soils, water quality, cultural resosr@nd
visitor health) from adverse pollution impacts.

The Class | air quality would not be affected by fnoposed action. Because there would be no
measurable effects, this topic is dismissed frorth&r analysis in this document.

Water Resources

National Park Service policies require protectibmvater quality consistent with the Clean Water.Act
The purpose of the Clean Water Act is “to restard maintain the chemical, physical, and biological
integrity of the Nation’s waters.” To enact thisafjahe U.S. Army Corps of Engineers has been duarg
with the evaluation of federal actions that codduit in potential degradation of waters of thetelhi
States and issuing permits for actions consistéthtttve Clean Water Act. The U.S. Environmental
Protection Agency (EPA) also has responsibilitydeersight and review of permits and actions, which
affect waters of the United States.

The proposed actions in this plan would resulesslthan negligible effects to water resourcesabBse
there would be no measurable effects, this topitssiissed from further analysis in this document.
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Wetlands

NPS DO-77-1Wetland Protectiorand Executive Order 1199Brptection of Wetlandgrovide
guidelines for the protection of wetlands within 8IBnits. It states a policy of no net loss of wedkand
provides a process for evaluating actions that lageetential to have adverse effects on wetlands.

Wetlands occur in the park along river margins ooldplains, and as isolated wetlands associatéd wi
springs, seeps, and small impoundments. The artbe giark that consists of wetlands is very snilL;
acres have been mapped or about 0.1 percent.dlibut half are palustrine (marshy or with stapdin
water) and half are associated with rivers. Abope&ent are classified as saturated or semi-pexmtign
flooded, 4 percent are seasonally flooded, ande8@emt are intermittently or temporarily flooded.

The actions identified in this document would nid¢et wetland characteristics or functions. Wetland
would not be degraded or lost due to the implentiemt@f the proposed actions in this plan. Because
there would be no measurable effects, this topitsisissed from further analysis in this document.

Floodplains

Executive Order 11988-(oodplain Managemeitequires an examination of impacts to floodplaind
potential risk involved in placing facilities withifloodplains. NP$/1anagement Policie2006; DO-2:
Planning Guidelinesand DO-12Conservation Planning, Environmental Impact Anayand Decision-
makingprovide guidelines for proposed actions in flo@ims.

There are no proposed actions within floodplainthis plan. Because there would be no measurable
effects, this topic is dismissed from further asayn this document.

Geologic and Soil Resources

According to the NP#anagement Policie8006, the NPS will preserve and protect geologgources
and features from adverse effects of human actiwibjle allowing natural processes to continue.sehe
policies state that the NPS will strive to underdtand preserve the soil resources of park undg@n
prevent, to the extent possible, the unnaturali@nophysical removal, or contamination of the soilits
contamination of other resources.

The proposed action would not disturb any geoléggture or any soils in the park. This would regult
negligible or less impact to geology and soils. &ese these effects are negligible or less in detise
topic is dismissed from further analysis in thicdment.

Prime and Unique Farmlands

The Farmland Protection Policy Act of 1981, as ateeh requires federal agencies to consider adverse
effects to prime and unique farmlands that woutdiltean the conversion of these lands to non-
agricultural uses. Prime or unique farmland issifeexd by the U.S. Department of Agriculture Natura
Resources Conservation Service, and is definedithat particularly produces general crops sugh a
common foods, forage, fiber, and oil seed; uniguenfand produces specialty crops such as fruits,
vegetables, and nuts.

No prime or unique farmlands occur in the parkhertiear vicinity. Two soil types that have been
mapped in the park are classified as Statewide ftappFarmland by the State of Utah. Cavel finedgan
loam is cultivated on private inholdings in Cavel &ee Valley, and Mespun fine sand is found in gand
valleys and gentle slopes in the southeastern cofribe park.
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Any actions associated with the implementatiorhef $MP would not affect prime or unique farmlands.
Because there would be no measurable effectaohisis dismissed from further analysis in this
document.

Archeological Resources

The National Historic Preservation Act (NHPA), aseanded in 1992 (16 USC 470 et seq.), NEPA, NPS
Organic Act, NPManagement PolicieB006, DO-12Conservation Planning, Environmental Impact
Analysis, and Decision-makingnd DO-28Cultural Resources Management Guidelineguire
consideration of impacts on cultural resourceduiting archeological resources. The process and
documentation required for preparation of this Eifl e used to comply with section 106 of the NHPA.

Approximately 13 percent of the park has been s@wdor archeological resources. Over 400 sitety bo
prehistoric and historic, have been documented y\dithese sites are artifact scatters, containing
prehistoric flaked stone tools and ceramics oohisperiod tin cans and bottles. Other site tyipekide
caves and rock shelters with cultural depositsk et sites, historic sawmills, erosion controltteas,
historic roads and trails.

The actions described in this EA would protect aotbgical resources by decreasing human-caused
noise throughout the park. This would result ireeerse effect on archeological resources. Because
there would be no measurable effects, this topitssissed from further analysis in this document.

Historic Structures

The NHPA, as amended in 1992 (16 USC 470 et SegRA, NPS Organic Act, NPBanagement
Policies2006, DO-12Conservation Planning, Environmental Impact Anayaind Decision-making
and DO-28Cultural Resource Managememtquires consideration of impacts on cultural veses,
including historic structures, either listed inghigible to be listed in the National Register a$tdric
Places. The process and documentation requirqutdéparation of this EA will be used to comply with
section 106 of the NHPA, in accordance with sec800.8(3)(c) of the Advisory Council on Historic
Preservation regulations (36 CFR Part 800).

Historic structures are constructed works thataacitecturally designed or engineered to servenaam
activity. These may include buildings, roads, sdiridges, irrigation ditches, or earthen bernie T
majority of the historic structures at Zion areaasated with the development of the national p&udk.

the most part, this development was intended taomgservices and provide opportunities for visitar
enjoy the park. There are no representative histmiindscape elements associated with the devetbpme
of these structures or with the structures theneselv Zion.

The actions described in this EA would improve dbdity for visitors to enjoy and learn about these
historic structures by limiting the amount and lesiehuman-caused noise in these areas. There vbauld
no effect on the structures themselves; which woesdllt in a no adverse effect on historic struesur
Because there would be no measurable effectaofpiisis dismissed from further analysis in this
document.

Ethnographic Resources

The NPS DO-28Cultural Resource Managemengfines ethnographic resources as any site, stejct
object, landscape, or natural resource featurgraditraditional legendary, religious, subsisteoce,
other significance in the cultural system of a grinaditionally associated with it. According to EX8
and Executive Order 13007 on sacred sites, thes\iB@&ld try to preserve and protect ethnographic
resources.
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As part of scoping, letters were sent to 11 afideAmerican Indian tribes asking for comments and
concerns about the proposed action. The park dideceive any comments or concerns from any tribes
relating to ethnographic resources. The actionsrdesi in this EA would have a positive effect on
ethnographic resources by reducing human-caused ttmioughout the park. The actions outlined is thi
EA would have no adverse effect on ethnographiouees. The positive effects would be negligible or
less in degree, therefore, this topic is dismidema further analysis in this document.

Cultural Landscapes

According to the NPS DO-2&ultural Resource Managemeat cultural landscape is a reflection of
human adaptation and use of natural resourcessaftbn expressed in the way land is organized and
divided, patterns of settlement, land use, systfegculation, and the types of structures that!lawilt.
NPSManagement Policies 20G@&ction 5.3.5.2 states:cultural landscapes will preserve significant
physical attributes, biotic systems, and uses vthese uses contribute to historical significance.

The actions described in this EA would have no estveffect on cultural landscapes. There would be
some positive effect on cultural landscapes becaie decrease in human-caused noise park wide as
described in the plan. Because there would be rasuneable effects, this topic is dismissed frorthiur
analysis in this document.

Museum Collections

According to DO-24Museum Collectionghe NPS requires the consideration of impactsiogeum
collections (historic artifacts, natural specimearg] archival and manuscript material), and pravide
further policy guidance, standards, and requiremamtpreserving, protecting, documenting, and
providing access to, and use of, NPS museum cialfext

The primary goal is preservation of artifacts irstble condition as possible to prevent damage and
minimize deterioration. The proposed actions wadtlaffect the museum objects of ZNP and ther@is n
potential to add objects to the collection becanigbe actions. Because there would be no measurabl
effects, this topic is dismissed from further asayn this document.

Indian Trust Resources

Secretarial Order 3175 requires that any anticgpaigacts to Indian trust resources from a proposed
project or action by the Department of the Inteagencies be explicitly addressed in environmental
documents. The federal Indian trust responsibiits legally enforceable fiduciary obligation o fhart
of the United States to protect tribal lands, assesources, and treaty rights. It representsyatdicarry
out the mandates of federal law with respect to Acaa Indian and Alaska Native tribes.

There are no Indian trust resources in Zion Nati®aak. The lands comprising the park are not ireld
trust by the Secretary of the Interior for the deré Indians due to their status as Indians. Bsesthe
proposed action would not affect Indian trust reses, this topic is dismissed from further analysis
this document.

Environmental Justice

Executive Order 12898-€deral Actions to Address Environmental Justic®linority Populations and
Low-Income Populations February 11, 1994), requires all agencies torparate environmental justice
into their missions by identifying and addressimgpdportionately high and adverse human health or
environmental effects of their programs and poli@a minorities and low-income populations or
communities.
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The proposed actions in this plan would not disprtpnately affect any group because of race or
income, and would not have disproportionate healnvironmental effect on minorities or low-income
populations or communities as defined in the Emrmental Protections Agencyfnal Guidance for
Incorporating Environmental Justice Concerns in EPREPA Compliance AnalysisApril 1998.
Because the actions proposed in this plan wouldhaee any disproportionate effects, this topic is
dismissed from further analysis in this document.

Wild and Scenic Rivers

The Omnibus Public Land Management Act of 2009 (Putaw 111-11) designated over 140 miles of
river and tributaries within Zion National Parkwitd and scenic rivers. These rivers are managemun
the Wild and Scenic Rivers Act of 1968 as follows:

...certain selected rivers of the Nation which, witdir immediate environments, possess
outstandingly remarkable scenic, recreational, ggat, fish and wildlife, historic, cultural, or
other similar values, shall be preserved in framvihg condition, and that they and their
immediate environments shall be protected for #eelit and enjoyment of present and future
generations. The Congress declares that the estaddi national policy of dam and other
construction at appropriate sections of the rivefshe United States needs to be complemented
by a policy that would preserve other selectedrawe sections thereof in their free-flowing
condition to protect the water quality of such rvand to fulfill other vital national conservation
purposes.

The majority of the designated rivers are withia Wilderness Zone. There are no proposed acti@ns th
would adversely impact the free-flowing conditievater quality, or the outstandingly remarkable ealu
for which the river was designated. Because thenddvbe no measurable effects, this topic is diseds
from further analysis in this document.

Socioeconomics

The proposed action would not change local or regjitand use or appreciably impact local business,
other agencies, or properties adjacent to the pagdementation of the actions proposed in thisipla
would not increase or decrease the local or regiwaekforce or revenues for local businesses or
governments. Because there would be no measuridéi¢se this topic is dismissed from further anays
in this document.

Climate Change and Sustainability

Although climatologists are unsure about the lagrgatresults of global climate change, it is cléat the
planet is experiencing a warming trend that affecesan currents, sea levels, polar sea ice, amnalglo
weather patterns. Although these changes willyilkélect winter precipitation patterns and amodunts
the parks, it would be speculative to predict |zl changes in temperature, precipitation, orrothe
weather changes, in part because there are maiayphesrthat are not fully understood and there by
variables not currently defined. Therefore, thelysia in this document is based on past and current
weather patterns and the effects of future clinshnges are not discussed further.

ALTERNATIVES

ALTERNATIVE A - NO ACTION ALTERNATIVE - CURRENT MANAGEMENT

In accordance with CEQ NEPA guidance the no aaltrnative for this Soundscape Management Plan
(SMP) represents no change from current managediretion or level of management intensity and
involves continuing with the present course of@cexpressed in existing park management documents.
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The GMP, completed in 2001, provides details oatatjies and actions to address resource probleans an
research needs. Resources are to be managed frecosystem perspective, applying ecological
principles for the maintenance of resources andgmtgon of impairment. Some individual natural
resources are demonstrably or potentially intereelavith the natural sound environment. Other
resources may also be affected.

The ZNP GMP provides direction relating to Natuialinds on pages 12-13. Introductory material in
those pages is similar to that contained in thasping document, derived from the same sources and
authorities. The GMP statearcraft flights over the park for sightseeing, pbgraphy, or filming
purposes can adversely affect the natural soundscHpe potential exists for increases in air toansl
associated noise impacts in the park. Land-baseadcss, such as motor vehicles, can also affectrahtu
sounds Other direction found in the plan is as follows.

Strategies
Park managers will continue to follow several pielicand practices to minimize noise from both land
air sources. These policies and strategies include:

= Park staff will work with FAA to develop an air tomanagement plan in accordance with Public
Law 106-181.

= NPS will work with the Department of Defense to \Bds issues associated with military
overflights.

= Park managers will continue operating the shugtitesn and eventually prohibit tour buses in
Zion Canyon, which will reduce noise levels andhatiate the greatest source of noise in the
canyon.

= Park managers will continue to require bus tourgamies to comply with regulations that reduce
noise levels (e.g., turning off engines when basegarked).

*= Encourage visitors to avoid the use of generatbus, reducing related noise (electric hookups in
the Watchman Campground should eliminate mosteoh#ed for generators).

» Maintain the existing quiet hours in campgrounds.

= Continue to enforce existing noise policies inaekcountry.

= Park managers will minimize noise generated by pakagement activities by strictly
regulating NPS and concession administrative usmiske producing machinery, including
aircraft and motor vehicles.

= Noise will be a consideration when procuring andgipark equipment.

» |n designated and recommended wilderness, thefumetorized equipment will conform to the
requirements of the Wilderness Act, “minimum requoients procedures,” and related NPS
policies Management Policie2006).

= Park managers will prepare a soundscape presanaiinb noise management plan.

ALTERNATIVE B - PROPOSED ACTION

This alternative includes the development of a SbtRZion National Park. The alternative describes
appropriate and inappropriate sound sources, soapdbjectives, soundscape indicators and stasdard
monitoring approaches and protocols, and methadsiédifying the SMP using an adaptive
management approach.
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Sound Sources and Sound Levels Consistent With Park Legislation and Purposes

The GMP identifies, by management zone, the kifidgtvities and developments that are appropriate
to the purposes of the park (GMP pages 69-763.ififerred in this plan that the human-caused seund
generated by activities deemed appropriate in & @re also appropriate sound sources.

Although the sources of sound may be deemed apptepthe GMP also recognizes that some noise
associated with them is excessive, and should higatgd to the greatest extent possible. Generally,
mitigation can consist of educating park visit@taff, and concessionaires, reducing the sound, leve
duration, frequency of occurrence, or changindgithguency spectrum of the sound to one less obtusi
in the soundscape.

The GMP identified seven management zones. Fguuhmoses of this SMP, these management zones
have been combined into two zones: Frontcountdp&ilderness (Figure 2).

The SMP Frontcountry Zone (14,814 acres) includesé following GMP management zones:

* Frontcountry High Development Most human-made sound sources within the park are
generated in this zone, and frequency of their weoge is relatively high.

*  Frontcountry Low Development Most sources of sound within this area immediarte]
frequency of occurrence is less than in the framtty high development zone.

» Transition: Sources are more distant, less immediate, andidrecy of occurrence is less than
frontcountry low development zone.

« Administrative : Most sources of sound are located within thisezame immediate, and
frequency of occurrence is less than in the framttxy low development zone. There would
generally be no sound sources associated witlokgsilr visitor activities.

The SMP Wilderness Zone (133,919 acres) includestfollowing GMP management zones:

* Primitive: Sources are immediate or distant, and frequenogairrence is greater than in the
pristine zone, but usually less than in transizone.

» Pristine: Sources are immediate or distant, and frequefogaurrence is low to rare at any
given location. Sound sources and their placenmetita scale of impact level and
appropriateness are the same as in the primitine.zo

* Research Natural: Sources are immediate or distant, and frequenogairrence is low to rare
at any given location.
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Figure 2: Soundscape Management (S5, wee PES
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Tables 1 and 2 identify the appropriate sound ssufor each zone and management actions that should
be considered to minimize the impact of that solvl@hagement actions carried forward from the GMP
are noted below.

Table 1: Appropriate Sound Sources for FrontcountryZone
Appropriate Sound Sources | Management Actions
People
General: e.g. voices = Encourage visitors to be respectful of others d@ysthouting, yelling,
loud conversations, or producing other excessivgeno
= Enforce quiet hours in campground. Consider exjpanithe quiet
hours.
= Develop and implement educational and interprgtiggrams on
soundscapes.
= Encourage and remind visitors to limit noise, tafhcell phones,
deactivate beepers on cameras, reduce volume omplapS's.
= Discourage the use of stationary or handheld ngésgaevices on
trails and in undeveloped areas.
= Add article in park paper on the importance ofirgtsoundscape.
= Consider identifying and designating “Quiet Zo#gsas” in the
Frontcountry. These areas would be identified opsnthrough signs
and interpretation. Visitors would be encourageteauiet enough to
hear natural sounds in these areas.
Interpretive talks for visitors = Limit use of amplification, use only when necegsand to the
minimum level necessary (evening programs at arneaiers and
interpretive tours on shuttle bus, etc.).

Vehicles
General e.g. — idling vehicles, generatorManage parking areas to established capacitydimit
use, security alarms = Encourage visitors to avoid the use of generatopsirking lots and

campgrounds (GMP).

= Provide electric hookups in campgrounds whereiliso eliminate
the need for generators.

= Encourage visitors to deactivate the beepersoftkihg doors and
deactivate car alarms.

= Encourage maintenance and delivery trucks to desetback-up
beepers where appropriate.

= Work with delivery companies to determine appragitimes for
deliveries.

= Enforce quiet hours in campgrounds.

= Enforce existing noise ordinances (36 CFR §2.12).

Tour busses, shuttle busses, public | = No idling of vehicles (tour busses, shuttles,)dtcparking areas for
address systems on buses/shuttles | layovers of more than 3 minutes (especially at Tierop Sinawava).
= Continue to require bus tour companies to comptis regulations
that reduce noise levels (e.g., turning off engimben buses are
parked) (GMP).

= Consider quiet technology for replacement shittiges.

= Consider smaller speakers placed closer to ths seéieep public
address system volume lower on shuttle buses.

= Encourage shuttle drivers to talk only on up canlygps — allowing
visitors the opportunity to experience a quietgr down canyon.

= Continue operating the shuttle system.

= Consider shuttle bus timing/schedules to ensupeipnities for
visitors to experience natural sounds in Zion Canyo

= Eventually phase out private tour buses in Ziony®@a above
Canyon Junction to reduce noise levels and eliraitia greatest
source of noise in the canyon (GMP).
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Table 1: Appropriate Sound Sources for FrontcountryZone

Appropriate Sound Sources

Management Actions

= Enforce existing noise ordinances (36 CFR §2.12).

Motorcycles, street legal ATVs

= Encourage quiet and courteous riding through dtuta

= Discourage use of modified exhausts that increage levels.

= Require groups of organized riders to acquireegigp use permit.

= Any applications for organized rides must go tlglothe appropriate
NEPA analysis.

= Enforce existing noise ordinances (36 CFR §2.12).

Aircraft Use (Administrative and
Authorized Overflights)

= Consider other ways of accomplishing the task.

= Combine flights whenever possible.

= Require flight following using GPS or similar tewiogy and
reporting for all administrative flights.

= Minimize noise generated by park management gietvby strictly
regulating NPS and concession administrative usmiske producing
machinery, including aircraft and motor vehicleM&).

* Noise will be a consideration when procuring, cacting, and using
park equipment. Prior to purchase, research wittdreducted in regar
to the best available technology and the quietgsipenent will be
identified and purchased unless there is an ovdmihg reason not
to.

= Any applications for commercial filming permits sticcomply with
existing safety and aviation restrictions and ngasthrough the
appropriate NEPA analysis.

= Enforce existing noise ordinances (36 CFR §2.12).

Routine Park Operations/NPS Facilities’Maintenance

Building security/fire alarms

» Ensure systems are maintained to reduce falseslar

Leaf blowers, lawn mowers, other gag
powered hand tools

-= Limit the hours of operation of motorized tools;.drom 9:00 am to
5:00 pm. Protecting dawn, dusk and nighttime quiet.

» Minimize the use of leaf blowers, chainsaws, atittomechanical
equipment. Consider other products that accomghislsame task

trimmers, etc.).

= Minimize noise generated by park management gietvby strictly
regulating NPS and concession administrative usmisk producing
machinery (GMP).

= Consider quiet technology when replacing equipmrior to
purchase, research will be conducted in regardddeéest available
technology and the quietest equipment will be iifiexdt and purchase
unless there is an overwhelming reason not to.

= Enforce existing noise ordinances (36 CFR §2.12).

(handheld non-power tools, brooms, rakes, eleptriigered mowers or

Use of explosives

= Limit use to emergency trail or road work.
= Analyze noise impacts through the appropriate NERalysis.

Heavy equipment for construction ang
other activities (fire, maintenance, etc

| = Consider the effects of human-caused sound whedidg on the
.Jequipment needed to perform a task.
= Limit the hours of operation of motorized equipmiom 9:00 am to
5:00 pm. Protecting dawn, dusk and nighttime quiet.
= Noise should be addressed through appropriate N&tfR#ysis.
= Consider quiet technology when replacing equipm@rior to
purchase or contracting, research will be conductedgard to the
best available technology and the quietest equipmiirbe identified
and purchased unless there is an overwhelming measdo.
*Minimize noise generated by park management aietivity strictly

regulating NPS and concession administrative usmiske producing
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Table 1: Appropriate Sound Sources for FrontcountryZone

Appropriate Sound Sources

Management Actions

machinery, including motor vehicles (GMP).
*Enforce existing noise ordinances (36 CFR 8§82.12).

Protection/Administration/L aw Enforcement

Administrative vehicles

= Increase the use of quiet technology where apiatepr

= Minimize the use of back-up beepers when apprapria

= Encourage alternate forms of transportation whaveting in the
park (shuttle, walk, bike, carpool, etc.).

= Minimize noise generated by park management gietvby strictly
regulating NPS and concession administrative usmiske producing
machinery, including motor vehicles (GMP).

= When replacing vehicles, consider hybrid or fldlotric vehicles.

* Noise will be a consideration when procuring, cacting, and using
park equipment. Prior to purchase, research wittdrelucted in regard
to the best available technology and the quietgsipenent will be
identified and purchased unless there is an ovdmihg reason not
to.

= Enforce existing noise ordinances (36 CFR §2.12).

Sirens, emergency response vehicles

= Emergency use only.

Table 2: Appropriate Sound Sources for Wilderness @dne

Appropriate Sound Sources

Management Actions

People

Sounds of recreation mostly self-generated (e.g|.,» Subject to park policy and management directiahss
hikers, camp activities, climbers, limited campsite densities or group size limits.

interpretative programs)

= Encourage and remind visitors to limit noise, shay and
loud conversations.

on cameras, reduce volume on mp3 players.

= Develop and implement educational and interpretive
programs on soundscapes.

= Add article in park paper on the importance ofriheural
soundscape in Wilderness. Distribute informatiothwi
backcountry permits.

= Encourage visitors to turn off cell phones, deaté beepers

D

Vehicles

Aircraft Use (Administrative and Authorized =In designated and recommended wilderness, thefuse o

Overflights)

motorized equipment will conform to the requirenseoft the
Wilderness Act, minimum requirements procedured, an
related NPS policies (DO-4Wilderness Preservation and
Management(GMP).

= Combine flights whenever possible.

= Require flight following and reporting for all admstrative
flights.

= Consider quiet technology when replacing or caning for
aircraft. Noise will be a consideration when praegrand
using park equipment. Prior to purchase, reseaiitiev
conducted in regard to the best available techryodogl the
quietest equipment will be identified and purchaseldss
there is an overwhelming reason not to.
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Table 2: Appropriate Sound Sources for Wilderness @dne

Appropriate Sound Sources

Management Actions

= Minimize noise generated by park management gietvby
strictly regulating NPS and concession administeatise of
noise producing machinery, including aircraft (GMP)

= Limit the hours of operation of motorized equiprgam
9:00 am to 5:00 pm. Protecting dawn, dusk and tiigkt
quiet.

= Any applications for commercial filming permits stu
comply with existing safety and aviation restricsoand must
go through the appropriate NEPA analysis.

= Enforce existing noise ordinances (36 CFR §2.12).

Routine Park Operati

ons/NPS FacilitiesMaintenance

Habitat rehabilitation, fuels treatment, weed
control, large crews, research groups, explosive
use, use of chainsaw and other motorized tools

= In designated and recommended wilderness, thefuse
motorized equipment will conform to the requirenseoft the
Wilderness Act, minimum requirements procedured, an
related NPS policies (DO-4Wilderness Preservation and
Management(GMP).

= Mitigate by administrative review with statemedteessing
soundscape management or address through appeopriat
NEPA analysis.

= Limit the hours of operation of motorized equiprgam
9:00 am to 5:00 pm. Protecting dawn, dusk and tirgkt
quiet.

= Prior to purchase of equipment, research will &redcicted
in regard to the best available technology andjthietest
equipment will be identified and purchased unléssd is an
overwhelming reason not to.

= Educate staff on quieter tool choices.

= Use quiet technology when appropriate.

= Minimize noise generated by park management gietvby
strictly regulating NPS and concession administeatise of
noise producing machinery, including aircraft anoton
vehicles (GMP).

= Enforce existing noise ordinances (36 CFR §2.12).

Protection/Administration/Law Enforcement

Search and rescue, fire suppression — helicoptg
other aircraft, large crews

epsAll actions planned and evaluated through the 'sddo/no
go” checkilist.
= Conduct minimum requirement procedures and NEPA
analysis required except for emergency actions.
= Use quiet technology when appropriate.
= Require flight following and reporting for all admstrative
flights.
= Enforce existing noise ordinances (36 CFR §2.12).
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Sound Sources and Sound Levels Not Consistent With Park Legislation and Purposes
Other sources of human-caused sound that exist affect the park are not consistent with park
purposes. These are also outlined in the GMP. Riational Park management and staff are obligated
under law, policy, and in accordance with the GkbRake steps in addressing inappropriate sound
sources.

Table 3 lists inappropriate sound sources thatrgéiperiginate from beyond the park boundary otha
airspace above the park. The park does not havautherity to control the sound sources, but thé& =
committed to working with adjacent property owneygpropriate federal, state, and local agencias, an
organizations to mitigate potential soundscape otga

Table 3: Inappropriate Sound Sources - Not Consiste With Park Legislation and Purposes
Inappropriate Sound Sources Potential Management Actions
Commercial aviation Collaborate with adjacent property owners, appaipriederal, state, and
*General aviation local agencies, and organizations with the follayvin
*Air tours
*Gravel pit operations = Engage in the planning efforts of other agenaieshich there is a
*Fireworks potential to impact park soundscapes. Seek codpgragency status when
*Off-Highway Vehicles (OHV's) appropriate.
*Snowmobiles = Work with FAA and the NPS Natural Sounds Progrardévelop an air
*Excessive noise from businesses| tour management plan in accordance with Public 186,181 (GMP).
and other facilities = Work with the Department of Defense to addressidscape issues with
Large public events (festivals, military overflights (GMP).
concerts, etc.) = Work with FAA, state and local government, andeotparties in
Amplified handheld or stationary | developing plans for new or expanded airport faegi or altered flight
communication devices routes, that can potentially affect the park.
= Work with adjacent land owners, inholders, or ofaad management
jurisdictions to mitigate impacts of sources ofsgfrom those lands.
= Encourage the use of new, quieter snowmobile add @chnology.
= Seek active partners to develop and implementejuiechnology in and
out of ZNP.

Soundscape Objectives

Below are the soundscape management objectivélsddrontcountry and wilderness zones. The
objectives are based on and are compatible witldéseriptions of park management zones provided in
the ZNP GMP. The objectives support the overalirddsconditions for soundscape management, as
expressed in the GMRatural sounds predominate in ZNP. Visitors havpasfunities throughout most
of the park to experience natural sounds in an ained condition. The sounds of civilization are
generally confined to developed areas

Soundscape Objectives for the Frontcountry Zone

» Natural sounds are audible and discernable, withneon noise intrusions by visitors and park
operations that are concentrated at locationsnoeats and heavily developed areas.

= Active intensive management is used to maximizeadriee intervals and limit the intensity and
duration of noise intrusions.

= Noise levels that interfere with general conveosatarely occur and are of limited duration except
when caused by emergency services, search ancregetations (sirens, search and rescue aircraft),
and park operations (road repairs, grounds andibgiimaintenance).

= Sound levels that interfere with interpretive pags do not occur except when caused by emergency

services and search and rescue operations (ssearsh and rescue aircraft).
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= Sound levels that exceed thresholds for sleeprugton rarely occur.

= Noise levels at common rock climbing areas shooldnterfere with effective communication
among climbers.

* Noise levels that mask important auditory signatsaildlife should be uncommon and should be
limited to locations near roads and heavily devetbareas.

= Noise levels that affect wildlife behavior, distion and numbers should be uncommon and should
be limited to locations near roads and heavily tperl areas.

Soundscape Objectives for the Wilderness Zone

»= Only natural sounds are audible and discernabte@xXor short duration, infrequent human-caused
sounds.

* Noise levels that interfere with general convemsatire very rare and are of limited duration except
when caused by emergency services, search anagregetations (aircraft), and approved park
operations (aircraft, motorized/mechanical tool)use

= Sound levels that exceed thresholds for sleepruggon are extremely rare.

* Noise levels at rock climbing areas and techniaalyons should not interfere with effective
communication among climbers and canyoneers.

*= Noise levels that mask important auditory signatsafildlife should be rare.

= Noise levels that affect wildlife behavior, disutibn, and numbers should be rare.

Soundscape Indicators and Standards

The following soundscape indicators are used terdehe the extent to which soundscape objectives ar
being met. For each indicator, a standard is pitesti(Refer to Tables 5 and 6). In the performaofce
monitoring, a violation of a standard shows thgectives are not being met or that the use/actisityot

in compliance. The discussion describes the ddkaction and analysis required to monitor the iaic
and the extent and duration of the monitoring peogrequired to track compliance with soundscape
objectives and standards.

Time audible

The percentage of time during a 12-hour day thatdnicaused sounds can be heard by the human ear.
For example, 25 percent time audible (TA) meansdnioaused sounds could potentially be heard in
specified areas for 25 percent of the day, or thoees during a 12-hour day — not necessarily
consecutive hours, but spaced throughout the deye @udible or “audibility” is one of the ways NPS
measures or characterizes the acoustic environmeational park units.

Sound Level
Sound levels are expressed using two metesiation from Natural Ambient andMaximum Sound
Levelsas described below.

Deviation from Natural Ambient is the difference between the average sound &netthe natural
ambient condition. This metric reports the diffaredetween the average hourly sound level, inctudin
all natural and human-caused sounds, and the hoatlyal ambient. It represents the extent to which
human-caused sounds raise the natural ambient foacidjlevels. This metric does not provide
information on event duration or timing, nor doesiean that human-caused sound levels cannot be
heard at or below the ambient. It means that tneddtevels produced by human sources are above the
natural ambient sound level.

Deviation from natural ambient is depicted in Fg@ras the gray shaded area and can have important
implications for the protection of visitor experan wildlife, and other natural resources. For gxam
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deviation from natural ambient can be used to iflereductions in listening area and alerting dista,
Reduction in listening area quantifies the loskexring ability to humans and animals as a re$alho
increase in ambient noise level. Under natural anmtlgonditions a sound is audible within a certagn
around a visitor or animal. If the ambient leveiisreased due to a noise event, the area in vth&ch

sound is audible decreases. Table 4 and Figutestrite the relationship between increased ambiaaht

listening area reduction.

dBA
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Figure 3: Deviation from Natural Ambient
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Table 4: Reduction in Listening Area Due to Increass in Ambient Levels

dBA Ambient Increase 3 6 10 20
Percent Reduction in Listening Area 50% 75% 9D% 9
Percent Reduction in Alerting Distance 30% 50% 70% 90%
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75% Reduction il
Listening Area

Figure 4: Reduction in Listening Area

For example, under natural ambient conditions,valnperched in a tree may be able to hear am
scurrying through the brush anywhere within an afeE0(-squaremeters of the perch. If a noise ev
increases the ambielatvel by 3 decibelsdBA), the area in which the owl can hear a mouse w
decrease by 50 percent to approximatel-square-meters.

Reduction in alerting distance is closely relatededuction in listening area. The residual aler
distance is equal to the square robthe residual listening area. Instead of addngskisses in terms
an area, reduction in alerting distance expre$sestluction as a linear distance from a source
example, under natural ambient conditions, a caegomay be alerted to thound of a flash flood at
distance of Imile. If a noise such as an aircraft overflightremses the ambient level by 6A, the
distance at which the flood could be detectedld decrease by(Gbpercent to approximateyz-mile or
2,640-feet.

Visitors and wildlife are impacted by their failure to heatural sounds that would have been audib
the absence of noise: a bird misses the soundvofm, a mouse misses the footfall of a coyote sdori
misses the sound of a distant waterfall. Reons in listening area and alerting distance caphese
types of impacts.

Deviation from ambient is calculated from soundsptee data collected at the pa

Maximum Sound Level (Lmax)is the loudest sound level an A-weighted decib€dBA) generated
during a noise event.
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Noise Free Intervals

Noise free intervals (NFI) are time periods dunvigich only natural sounds are audible. NFI data is
expressed as maximum NFI, minimum NFI, and medigh NFI is calculated from on-site listening
data and sound pressure data collected at thed&i&.are calculated for daytime and nighttime our

Speech Interference

Speech interference represents the amount of timeglwhich noise may interfere with human speech.
The potential for speech interference from a ndeggends on the distance between the speaker and
listener and the acceptable level of intelligililiFigure 5 illustrates thresholds for speech fetence for
various distances and intelligibility levels. Thergentage of time or number of minutes per day that
speech may be adversely affected by noise is edémlifrom the sound pressure data collected at the
park. Using the chart in Figure 5, speech interfeeghresholds were determined for each of therdifit
“types” or contexts of speech that is likely to oicat the park: general conversation, interpretive
programs, and rock climbers/canyoneers.

General Conversation

This type of conversation occurs between two oranmpmople standing relatively close together
(approximately 2-meters) speaking at normal coratesal volume. Hikers and visitors viewing scenic
vistas in the park would likely fall in this categoBased on 95 percent speech intelligibility aedmal
voice communications at 2-meter, the EPA’s speertiference threshold for this type of conversaison
60 dBA.

Interpretive Programs

This type of conversation occurs during interprefivograms conducted by park staff or other groups
(schools, tours, etc.). Interpreters typically $pimaa "raised voice" with approximately 10-meters
between the speaker and the furthest participBatsed on 95 percent speech intelligibility andedis
voice communications at 10-meters, the EPA’s spadelference threshold for this type of conversati
is 52 dBA.

Rock Climbers/Canyoneers

This type of conversation occurs between techmaxzk climbers or between climbers and belayerkén t
climbing areas or technical slot canyons in th&p@timbers and canyoneers appreciate and value a
natural setting when climbing and effective comngation is critical among climbers and canyoneers fo
safety reasons. Typically, the distance betweek chmbers and canyoneers ranges from less than 1-
meter to more than 50-meters. Because 25-metarklwkely be the average distance between climbers
and canyoneers, a threshold of 44 dBA was useeédas 95 percent speech intelligibility and raised
voice communications, to estimate the potentiakfagech interference for climbers and canyoneers.

Noises that exceed these thresholds are likelytésfere with speech communication. The potential f
speech interference is determined by calculatirgithe that human-caused sounds exceed speech
interference thresholds.
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Figure 5: Speech Interference for General Conversation, Interpretative Programs, and
Climbers/Canyoneers (Source EPA, 1974)

Sleep Interruption

In 1997 the Federal Interagency Committee on Aftddaise (FICAN) issued a report on sleep
interruption. The report contains a model for eating the probability of awakening due to a noigeng
based on the intensity of the sound (see Figuréhd). model developed in 1997 indicates that the
likelihood of awaking from a 30 dBA noise eventlgse to zero percent. At 65 dBA, about the |lefel
normal conversation, there is a 5 percent chanaegvakening, and at 80 dBA, the likelihood increases
10 percent. The FICAN study uses the sound levabsxre (SEL) metric to determine the probability of
awakening. The sleep interruption standards inglais use the maximum sound level (Lmax). This
provides a more conservative estimate of sleepruggon because the Lmax of an event is alway®fow
than the SEL. Thus using the values in Figure & Ltinax of an event will provide a slightly lower
probability of awakening than the SEL for the sawent.

The World Health Organization (WHO) (Berglund ariddvall, 1999) recommends noise levels below
45 dBA inside bedrooms. They statds important to limit the number of noise eventth a LAmax
exceeding 45 dB... To protect sensitive persond) bpgter guideline value would be preferred whée t
background level is lowT he likelihood for sleep interruption at campsjt@dges, employee housing,
and other areas can be calculated from sound peedata collected at the park. FICAN explicitly
cautions against applying this criterion in campuas or other temporary residences, where peoele ar
typically more prone to disturbance. Therefore,abwial likelihood of sleep interruption may beajes
than those calculated for areas within nationakqavlore recent studies (Haralabidis, 2008) sugiedt
sound events as low as 35 dBA can have adversgsetfe blood pressure while sleeping.

Research on the effects of noise on sleep pattérmther animal species is sparse. However, plioggct
humans from sleep interruption likely provides othertebrates a level of protection from sleep
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disruption. The adequacy of standards for sleegrimption should be reexamined as more data on non-
human sleep interruption becomes available.
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Figure 6: Likelihood of Awakening from Noise (Source: FICAN 1997)

Tables 5 and 6 provide standards for each indi¢atdfrontcountry and Wilderness Zones. The rat®na
supporting each standard is also included. Theatdi would be monitored to determine if the stadda
is being met. This data would assist the park terdeining whether existing management actions are
sufficient to protect the park soundscape or ifitmlthl management actions need to be implemented.

According to the NPS Visitor Experience and Reselmtection (VERP) Handbook, standards
represent the point at which management must teti@nato protect the resource. Standards do not
represent ideal resource conditions, rather stasdee defined as the minimally acceptable conditio

According to the VERP Handbook (p. 59 emphasis @dde

“...it may be determined that the amount of bare gdoat campsites is a key measure of the
naturalness of resource condition. Thus, the amofupdre ground at campsites may be a good
resource indicator. Moreover, it may be determitied when the amount of bare ground exceeds
50% of the total campsite area, most visitors agehay personnel believe that impacts are
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unacceptable Thus, the resource standard for bare groundnapsiges in zone ‘X’ may be set at
50% of the total campsite area.

Similarly, it may be determined that the numbeewtounters with other groups along trails is a
key measure of the opportunities for solitude. Thins number of trail encounters with other
groups per day may be a good social indicator. B\@e most visitors may report that once they
encounter more than three groups along a traitlpgr they no longer have anceptablelevel

of solitude. Thus, the social standard for the neinds trail encounters per day in zone ‘y’ may
be set at three-a minimally acceptable social condition.

The reason for standards is to ‘draw a line irstred,’ which clearly shows when conditions are
unacceptable and action must be taken. *

Additionally, an important characteristic of effieet standards is that they must be realistic and
attainable. According to the VERP Handbook,

“Standards must reflect conditions that are attad&dn some cases, managers or the public may
prefer conditions that are better than can reediyi be achieved. For example, an unrealistically
low standard for encounter rates that prohibitstrabthe visitors from using the resource may
not be politically feasible. Moreover, such extremeasures that would place serious restrictions
on visitors may not be ethically defensible unl@s®xtraordinary situation, such as imminent
loss of a significant resource, would justify thotien.

In some cases where existing conditions are saarifly below standards (in a highly impacted
natural area, for example), strict standards cbaldet even though achieving the standard could
be many years in the future. A standard in thisasibn would be used to measure long-term
improvement in conditions."

Data collected at Zion National Park (ZNP) and enésd in the Affected Environment section of the EA
indicate that acoustic conditions are highly impddby noise from aircraft overflights and otherrses.
The standards presented in Tables 5 and 6 represemisiderable improvement to those conditions. Th
standards represent realistic and attainable dondjthowever achieving the referenced conditioitis w
likely take several years of focused and effeatnamagement actions including working closely and
cooperatively with Federal Aviation AdministratiGiRAA) to address noise effects from overflights.

As discussed in the Monitoring and Adaptive Managehsection, the Soundscape Management Plan
(SMP) also incorporates an adaptive managemenbagipto reassessing standards. If acoustic
monitoring indicates that standards establishetigplan are being achieved, adaptive management
dictates that a reassessment of the standardsi\daated to determine if revisions to the standards
warranted. Other factors such as changes in thibiidy of new research, an increased understagdi
of the effects of noise on visitors, wildlife anther resources, a major change in technology, or a
significant, unanticipated event occurring insideotside the park boundary could lead to a
reassessment and possible revision of standardsovidrall goal of soundscape management at ZNP is
protection, restoration, and improvement of aceustinditions for the enjoyment of future generadion
Establishing, monitoring, and reassessing standeinds appropriate is an important tool in achieving
that goal.

When determining if desired conditions, as outlimethe GMP and soundscape objectives are being met
it is important to understand acoustic conditidweaighout the park. Spatial analyses of acoustic
conditions would provide information on the projamtof each management zone that is experiencing
desired conditions and the proportion that mayxseeding standards. Initially, acoustic monitoramgl
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analyses would only provide information about aticusonditions in areas near the monitoring sifes.
data are collected at additional sites throughtoeitRrontcountry and Wilderness Zones, conditiomshea
estimated in terms of the portion of each zoneithat compliance with acoustic standards. In otder
ensure that desired acoustic conditions and managesbjectives are being met, acoustic conditions
must be below standards in 95 percent of the Foomtcy Zone and 97 percent of the Wilderness Zone.

Table 5: Indicators and Standards for the Frontcournry Zone*

Indicator Standard® Rationale
Timeaudible Daytime HoursThe hourly These standards ensure even though visitors ergerl@ghly
(TA) percent time audible is less thap social conditions in the Frontcountry Zone, thaytkvould still
50% for 60% of the day. The | have the opportunity to experience solitude atgetimes.
hourly percent time audible
never exceeds 65%. It also ensures management identification and vevieareas
where human-caused sounds are audible more thar{dif)o
and 40% (night) of the time. [exceeds standardsdf)@s]
Nighttime Hours The hourly
percent time audible is less thap Acceptable to have 40% of daytime hours that ex&88d TA.
30% for 80% of the night. The | Probably meeting 50% TA for at least 50% of the day
hourly percent time audible currently. 60% of the day would create incentivegduce
never exceeds 40%. extrinsic noise levels further. All of the hourlyT% that
exceed the standard are currently below 80% and anes
around 70% the 65% maximum. TA provides incentove t
reduce levels below current conditions.
Night — interval between shuttles increases, lesscle traffic,
park operations are less frequent, quiet hours istar
campgrounds — generators prohibited, restrictions o
equipment usage by road crews. The 30% TA standasdbe
exceeded during the early evening hours and imibwing
around dawn. This is due to increased human agfithie
shuttle begins to run during this time).
Sound level Daytime HoursThe hourly The daytime standard ensures that human-caused &oreis

change in exposure is less tharn
or equal to 3 dBA for 40% of th
day and does not exceed 6 dB/
for 90%.

Human-caused sound events
never exceed 60 dBA (CFR
Audio Disturbance).

Nighttime Hours The hourly
change in exposure is less tharn

or equal to 3 dBA for 70% of th
night and does not exceed 6 dE
for 95%.

Human-caused sound levels
never exceed 45 dBA (related t
sleep threshold).

are not likely to mask natural sounds in most efzbne.

An increase of 3 dBA corresponds to a 50% reducifon
listening area and a 30% reduction of alertingagiseé. You
can only exceed this condition for 60% of the day.

An increase of 6 dBA corresponds to a 75% redugcifon
listening area and a 50% reduction of alertingadise. You
can only exceed this condition for 10% of the day.

The nighttime standard also ensures that a reduitio
listening area of 50% and a reduction in alertirggachce of
30% occurs no more than 30% of the night. Actifdlymany
species increases during these hours (dawn/dusk).

An increase of 6 dBA corresponds to a 75% redugcifon
listening area and a 50% reduction of alertingagiseé. You
can only exceed this condition for 5% of the night.

The standard also ensures management identificatidn
review of areas where human-cause sound exceedB/A0
(CFR Audio Disturbance) and 45 dBA (WHO Sleep

Interruption standard).
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Table 5: Indicators and Standards for the Frontcourry Zone®

Indicator Standard” Rationale
Noise free Daytime HoursThe daily | Thjs standard ensures that enough time occurs batnaise
interval maximum noise free interval is | - eyents to ensure that visitors to frontcountry aneél have

at least 19 minutes (over 12- the opportunity to experience natural sounds fremf

hour-period). human-caused noise intrusions. The standard atsdd@s

) ) _ wildlife needed time to recover between noise event

The daily median noise free

interval is at least 4 minutes

(over 12-hour-period).

Nighttime Hours The nightly

maximum noise free interval is

at least 35 minutes (over 12-

hour-period).

The nightly median noise free

interval is at least 6 minutes

(over 12-hour-period).
Time above General Conversation The General Conversation standard ensures thatriraeesed
speech Human-caused sound levels ar| sound will not interfere with speech among visitongolving
interference less than or equal to 60dBA for| normal voice levels over a distance of 2-metersriore than
thresholds more than 5% of the 12-hour- | 36-minutes-per-day (3-min/hr).

day.

Interpretive Programs
Human-caused sound levels ar
less than or equal to 52dBA for
more than 5% of the 12-hour-
day in areas where interpretive
programs are conducted. The
number of events above 52 dB
does not exceed 2-per-hour.

The Interpretive Program standard ensures that hwoaased
sound will not interfere with interpretive programsolving
raised voice levels over a distance of 10-metarsifare than
36-minutes-per-day.

Time above deep
interruption
thresholds

Noise events during nighttime 3
designated campsites, hotels, 3
housing areas do not exceed 4
dBA.

tBased on the FICAN study (1997), the likelihoodwatking
ndue to a noise events of 45 dBA is approximately B#e

b World Health Organization (Berglund and Lindval®9b)
recommends noise levels below 45 dBA inside bedsoom

YIn order to ensure that desired acoustic conditiamsmanagement objectives are being met, acaustititions must
be at or below standards in 95% of the Frontcountmye.
2 Daytime Hourg(1 hour after sunrise to 1 hour prior to sunséghttime Hourg1hour prior to sunset to 1 hour after

sunrise)
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Table 6: Indicators and Standards for the Wildernes Zoné

th

1Y

Indicator Standard® Rationale
Timeaudible Daytime HoursThe hourly These standards ensure that natural sounds are
percent time audible is less than predominant in the Wilderness Zone, and that visito
25% for 90% of the day. The | have the opportunity to experience solitude (GM®& an
hourly percent time audible soundscape objective).
never exceeds 50%.
Nighttime Hours The hourly It also ensures management identification and vewie
percent time audible is less thanareas where human-caused sounds are audible naore
20% for 90% of the night. The | 50% (day) and 40% (night) of the time. [exceeds
hourly percent time audible standards by 100%]
never exceeds 40%.
Sound level Daytime HoursThe hourly The daytime standard ensures that human-caused soun
change in exposure is less thar levels are not likely to mask natural sounds.
or equal to 3 dBA for 75% of th¢
day and does not exceed 6 dBA An increase of 3 dBA corresponds to a 50% reducifon
for 90%. listening area and a 30% reduction of alertingadtisé.
You can only exceed this condition for 25% of tlag.d
Human-caused sound events
never exceed 60 dBA (CFR An increase of 6 dBA corresponds to a 75% reduaifon
Audio Disturbance). listening area and a 50% reduction of alertingaaticé.
You can only exceed this condition for 10% of tlag.d
Nighttime Hours The hourly
change in exposure is less thar] The nighttime standard also ensures that a reduttio
or equal to 3 dBA for 90% of th¢ listening area of 50% and a reduction in alertirsgathce
night and does not exceed 6 dE of 30% occurs no more than 90 % of the night. Agtiv
for 95%. for many species increases during these hours
(dawn/dusk).
Human-caused sound levels
never exceed 45 dBA (related t| An increase of 6 dBA corresponds to a 75% reduaifon
sleep threshold). listening area and a 50% reduction of alertingaaticé.
You can only exceed this condition for 5% of thghti
The standard also ensures management identificatid
review of areas where human-caused sound exceeds
dBA (CFR Audio Disturbance) and 45 dBA (WHO Sleg
Interruption standard).
Noise free Daytime HoursThe dailly | Thjs standard ensures that enough time occurs batw:
interval maximum noise free interval is

at least 60 minutes (over 12-
hour-period).

The daily median noise free

interval is at least 7 minutes

(over 12-hour- period).

Nighttime HoursThe nightly
maximum noise free interval is

at least 73 minutes (over 12-

hour-period).

The nightly median noise free
interval is at least 11 minutes

noise events to ensure that visitors to park wildes
have the opportunity to experience solitude freenfr
human-caused noise intrusion. The standard also
provides wildlife needed time between noise events.

D

(over 12-hour- period).
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Table 6: Indicators and Standards for the Wildernes Zoné

Indicator Standard® Rationale
Time above General Conversation The General Conversation standard ensures thatrirump
speech Human-caused sound levels ar| caused sound are not capable of interfering vaéesh
interference less than or equal to 60 dBA fo] among visitors involving normal voice levels over a
thresholds more than 1% of the day. distance of 2-meter for more than 7-minutes-per-day
This standard would include interpretive programthie
backcountry which involve small groups (maximum 12
Rock Climbing/Canyoneering | people).
Human-caused sound levels ar
less than or equal to 44 dBA fol The Rock Climbing/Canyoneering standard ensures tha
more than 5% of the day in human-caused sound levels are not capable ofenitegf
commonly used rock climbing | with communication among rock climbers and canyos¢e
and canyoneering areas. involving raised voice levels over a distance of2&ters
for more than 36-minutes-per-day.
Time above Noise events during nighttime | Based on the FICAN study (1997), the likelihood of
sleep do not exceed 35 dBA. waking due to a noise event of 35 dBA is very clmse
interruption zero. At levels of 35 dBA and below there is littleance
thresholds that backcountry visitors would be awakened byendis

addition, a study by Haralabidi.al(2008) indicated tha
noise events above 35dBA (Lmax) contributed to an
increase in blood pressure in subjects even whrendhd
not awaken. In the absence of data concerning piiitiya
of disturbing wildlife due to sleep interruptiohgtuse of
human thresholds provides a reasonable proxy fiollifei
impacts.

IIn order to ensure that desired acoustic conditmsmanagement objectives are being met, acaustiitions
must be at or below standards in 97% of the Wildssrzone.

2 Daytime Hourg(1 hour after sunrise to 1 hour prior to sunséghttime Hourg1hour prior to sunset to 1 hour
after sunrise)

Monitoring and Adaptive Management
The implementation of this plan requires an assedhd focused monitoring effort. Short-term
monitoring is necessary to characterize the natoahdscape and to describe the sources of naise th
affect it. Long-term monitoring is designed to maetumber of needs including identifying trends in
soundscape conditions. For proper soundscape maeagemonitoring is necessary for the following

reasons:

= Describe the total ambient soundscape, separdtingatural from the human-caused elements

(baseline monitoring).

= Determine whether a particular use is in compliamite soundscape protection standards or
limits provided in the plan (implementation monitay).

= Determine the effectiveness of specific manageraetibns that could affect the soundscape
(effectiveness monitoring).

= Determine whether soundscape management objeetigdseing met and that the park is in
compliance with its plan (implementation monitofing

» Verify that the soundscape monitoring objectivesapropriate to meet park purposes
(effectiveness monitoring).

» Validate the specific soundscape standards/lihé@slave been set (validation monitoring).

» Validate the monitoring methods and protocols; emglnat they measure what they are intended
to measure (validation monitoring).

34



» Validate links between impact sources and effestsaundscape resources or values (validation
monitoring).
* Provide periodic feedback to management abouteled for change.

Monitoring is also necessary to implement an agiaptianagement approach to modify the SMP, as
necessary. Decisions to modify soundscape indsastandards, and other elements of the plan sleuld
based on the results of data collection and arsabgiducted as part of the long-term monitoringpla

The fundamental purpose for monitoring is the idieation of resource trends. The overall objecsiver
monitoring and adaptive management are to proviftemation to managers about the status and
condition of park resources and values relatiiawand policy, to assess the long-term effects of
management actions on park resources and valug$o adjust the plan as needed as additional data a
collected and understanding increases. Monitosiagld be conducted throughout the park during
various times of the year with the goal of captgrime variability of acoustic conditions throughthe
park to the greatest extent possible based ontiefagse of funds and personnel. The guiding ppileci

for monitoring is to collect purposeful data — eviethe amount is limited — rather than collectmgreat
deal of data that cannot be used to arrive at alittlusions. In order to meet the goal of collegti

useful data, the park would develop a five yearitooing plan that addresses the following items:

= The management zones to be sampled.

» Specific locations for monitoring, and the planirensity — frequency of monitoring.
= A schedule (times) for data collection and subritta

= The staff responsible for monitoring and reporting.

*» The plan would be updated every five years.

Sampling schedules may vary from year to year,dmguon different areas within the park. It is ecxted
that initial monitoring would be intensive, bothgeographic and temporal extent, so that correlatt@n
be made and results can be extrapolated. It isexisected that monitoring over time would beconss le
intensive ultimately resulting in a low intensitgng-term monitoring approach. Initially, routine
monitoring should occur for 25 days at each sitendueach season of the year. In addition, momitpri
should occur during special events or activities thay generate soundscape impacts. During
monitoring, the following data would be collected:

* Sound Pressure Levels (SRLBPL data are collected in the form of A-weightedibel readings
(dBA) every second.

= %-Octave Bands ‘-octave band data are collected every second. !GFbetave band data
ranges from 12.5 Hz — 20,000 Hz when the Larsondaystem is used).

= Meteorological Data- Wind speed and direction are collected evergragc

» Audio Recordings- Continuous audio is also recorded (mp3).

= On-site Listening -Generally last for one hour. Staff record the begig and ending times of all
audible sound sources using custom-designed PéBmiial Assistant (PDA) software. These
data provided the basis for the calculated avenagge free interval, percent time each sound
source was audible, and maximum, minimum, and rfezagth (in seconds) of sound source
events.

Feedback for management is implicit in monitorimgl adaptive management programs. In order for
feedback to occur, data must be collected effdgtiveaccordance with a plan. Then, evaluationstrbas
put in meaningful terms for management. The requerd of a formal report is essential to meet this
need. A biennial monitoring report would be prepeaggery other year to provide useful information to
park managers. The report would provide informatiarithe following areas:
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Summarize data collected during the previous twar period.

Calculate the extent to which standards are beiig m

Identify areas where standards are being violgeohary sources of violations, and possible
management actions to resolve the violations.

Assess the effectiveness of any management agtiensusly implemented to address
soundscape issues, adjust actions as necessary.

Extrapolate the measured conditions to other aralasn possible and appropriate.

Make recommendations for changes in monitoringtiona, protocols, techniques or thresholds
that should be considered.

As data accumulate, report trends in soundscapgitams over time.

ALTERNATIVES CONSIDERED AND DISMISSED

In developing the alternatives a range of acoustiicators and standards were considered resutting
three action alternatives. Two of the alternatiwese dismissed from further analysis because titey d
not fully meet the purpose and need as describdidreia this document. The alternatives and tresoms
they were dismissed are summarized below.

High Level of Protection Alternative — This altetiva considered a set of standards and
management actions that provided a very high leptotection for both the Frontcountry and
Wilderness Zones. The indicators, such as timebdidioise free interval, sound level, speech
interference, and sleep interruption were desigaeghsure the most protective conditions
possible and would virtually eliminate human-causednd from much of the park. In order to
meet the standards, management actions would mdilmiting visitor access below current
levels in most areas of the park. This alternatiees not provide an approach to managing the
acoustic environment that is consistent with NPI&pas required. Although limiting visitor
access and numbers in some areas is consistenRBpolicy, the scope of the limitations that
would need to be implemented to achieve the stasdarthis alternative would be excessive.
This alternative is also inconsistent with commeat®ived during scoping to “keep policies
reasonable” (Refer tBublic Involvement SummanAs a result this alternative was dismissed
from further analysis.

Low Level of Protection Alternative — This alterivat considered a set of standards and
management actions that provided a very low lef/pratection for both the Frontcountry and
Wilderness Zones. The indicators, such as timebdidioise free interval, sound level, speech
interference, and sleep interruption provided levels of protection of the acoustic environment
and allowed for more noise intrusions on the parknsiscape. Meeting the standards under this
alternative would have provided less protectiothefacoustic environment for wildlife,
wilderness, and visitor experience. The alternadies not fully protect the acoustic experience
for park visitors or ensure that natural soundyg plaimportant role in the enjoyment of park
resources and values. The alternative also failguidtect acoustic conditions for wildlife or the
role of the soundscape in ensuring a healthy andmic ecosystem as expressed in the purpose
and need. It also failed to address comments amcecos received during public scoping (Refer
to Public Involvement SummanAs a result this alternative was dismissed ffarther analysis.
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ALTERNATIVE SUMMARIES

Table 7 summarizes the major components of Altera# and B, and compares the ability of the
alternatives to meet the plan objectives, as ifiedtin thePurpose and Need\s shown in the following
table Alternative B fully meets each of the objees, while Alternative A does not address all & th

objectives.

Table 7: Summary of Alternatives and How Each Meets Objectives

Alternative A: No Action

Alternative B: Preferred Alternative

This alternative continues current
management direction or level of
management intensity and involves
continuing with the present course of actio
expressed in existing park management
documents. The GMP, completed in 2001,
provides details on strategies and actions {
address resource problems and research
needs.

This alternative includes the development
a Soundscape Management Plan (SMP) fq
Zion National Park. The alternative describ

N appropriate and inappropriate sound sourg
soundscape objectives, soundscape indic3
and standards, monitoring approaches and

oprotocols, and methods for modifying the
SMP using an adaptive management
approach.

Df
r

es
es,
tors

Plan Objectives

Meets Plan Objectives?

Meets Plan Objectives?

Protect the acoustic
experience of park
visitors and ensure tha
natural sounds
continue to play an
important role in the
enjoyment of park
resources and values.

While implementation of actions identified
the 2001 GMP have helped mitigate the

itadverse effects of human-caused sound o
visitor experience, it does not provide a
strategy for monitoring the success of failu
of such mitigation. Alternative A only
partially meets this objective.

nThe acoustic experience for visitors would
protected under the preferred alternative.

n Visitors would have opportunities to
experience natural sounds in both the

rérontcountry and wilderness. The
management actions identified in this
alternative provide ways to mitigate effects
of human-cause sound. The indicators and
standards and monitoring strategy outline
mechanism to determine if objectives are
being met and if the soundscape is being
protected. The preferred alternative fully
meets this objective.

Protect acoustic
conditions for wildlife
and the role of the
soundscape in
ensuring healthy and
dynamic ecosystems.

The actions identified in the 2001 GMP ha
minimally mitigated the adverse effects of
human-caused sound on wildlife. The GMH
does not provide specific management
strategies to protect wildlife from human-
caused noise. As wildlife are exposed to
increasing human-caused noise we could
expect a decline in populations due to thei
decreased ability to escape prey, find food
and mates, and rear and protect young.
Alternative A only minimally meets this
objective.

el'he preferred alternative identifies acousti
objectives, standards and implementation
P measures to monitor and protect acoustic
conditions. Wildlife would be exposed to
reduced levels of noise and have greater
opportunities to experience important soun
related to communication, predator prey
relationships, mate selection, territory
establishment and other functions. The
preferred alternative fully meets this
objective.

Provide an approach t
managing the acoustiq
environment that is
consistent with NPS

policy.

oThe no action alternative does not provide
systematic approach to managing or
protecting the acoustic environment of the
park. This alternative does not meet this
objective.

aThe preferred alternative identifies acousti
objectives, standards and implementation
measures to monitor and protect acoustic
conditions consistent with NPS policy. The
preferred alternative fully meets this

objective.
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Table 8 summarizes the anticipated environmentphots for each alternative. Only those impact ®pic
that have been carried forward for further analgsésincluded in this table. THgwvironmental
Consequencesection provides a more detailed explanation @es¢himpacts.

Table 8: Environmental Impact Summary by Alternative

Impact
Topic

Alternative A: No Action

Alternative B: Preferred Alternative

Soundscapes

Effects to the acoustic environmerid cou
go unnoticed until impacts to other
resources were detected such as change
wildlife distributions or increases in the
number of visitor complaints about noise.
Similarly, the effectiveness of manageme
actions to protect the soundscape resour
could not be determined without clearly
articulated acoustic objectives and stands
and a systematic monitoring program.
Therefore, Alternative A would result in
moderate long-term adverse impacts to p
soundscapes.

Because there is variation in natural ambient kve
and acoustic conditions throughout the park, the
5 intensity of the beneficial impact would vary. In
Frontcountry areas like the Pine Creek site, where
existing noise levels are higher the effect wowdd b
higreater. In areas with lower natural ambient levels
eand fewer noise events, the intensity of beneficial
impacts would be less. Overall, implementing the
rggan would result in long-term moderate beneficial
effects to the soundscape resource.

ark

Visitor Use &
Experience

Visitors could be exposed to increased
levels of human-caused noise, which wouy
decrease their opportunities to experience
natural sounds. Overall, changes in acous
conditions would move the resource away
from the desired condition leading to long
term, minor to moderate adverse impacts
visitor experience.

Because there is variation in natural ambient kve
Ichnd acoustic conditions throughout the park, the
 intensity of the beneficial impacts would vary. In
stereas where existing noise levels are higher (thear
river) the effect would be greater. In areas wativér

tintensity of beneficial impacts would be less.
Overall, changes in acoustic conditions would mo
the resource toward a desired condition and help
achieve acoustic objectives leading to long-term,
moderate beneficial impacts to visitor experience.

Park
Operations

Under the no-action alternative the NPS
would continue current approaches to par
operations. Park staff would continue to u
existing motorized equipment and power
tools. The number of staff required to
complete maintenance tasks, and park fir
and resource management tasks would n
change. As a result, Alternative A would

have negligible impact on park operations.

Management actions identified in the preferred
kalternative could affect park and concessionaire
seperations. Implementing the preferred alternative

would have beneficial effects on park operations |

minimizing staff exposure to noise. Overall, the
e effects of implementing Alternative B would result
ofn minor short-term adverse impacts to park
operations however benefits to soundscapes, visit
experience, and wildlife from reduced noise levelg
would help to offset any adverse impacts to park
operations.

+ natural ambient levels and fewer noise events, the

Ve

or

Wildlife,
Threatened,
Endangered
Animal
Species &
Animal
Species of
Concern

Under the no-action alternative wildlife
would be exposed to increasing human-
caused levels of noise, which could interfe
with the natural sounds they need for
communication, predator prey relationshiy
mate selection, territory establishment an
other functions. Overall, changes in
acoustic conditions would move the
soundscape resource away from the desi
condition leading to long-term, moderate
adverse impacts to wildlife.

Under the preferred alternative the NPS would ad
acoustic objectives and standards and implement
reasures to monitor and protect acoustic conditig
Wildlife would be exposed to reduced levels of Bo
sand have greater opportunities to experience
0 important sounds related to communication, preda
prey relationships, mate selection, territory
establishment and other functions. Overall, chang
rdd acoustic conditions would move the soundscap
resource toward the desired condition leading to
long-term, moderate beneficial impacts to wildlife.

opt

ator

1]
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Table 8: Environmental Impact Summary by Alternative

Impact Alternative A: No Action Alternative B: Preferred Alternative
Topic
Wilderness Under the no-action alternative the NPS| The amount of time that human-caused sound could
would continue current approaches to be heard would decrease with the implementation of
protecting the acoustic environment. The | preferred alternative. As a result wilderness
park would continue to try to mitigate characteristics and values would be enhanced.

impacts to the soundscape in wilderness pyverall, changes in acoustic conditions would moye
using the minimum requirement procedureshe soundscape resource toward the desired camditio
for proposed activities using motorized leading to long-term, moderate beneficial impaots|t
tools or aircraft. Overall, changes in wilderness characteristics and values.
acoustic conditions would move the
soundscape resource away from the desired
condition leading to long-term, moderate
adverse impacts to wilderness
characteristics and values.

ENVIRONMENTALLY PREFERRED ALTERNATIVE

In accordance with DO-12, the NPS is required émidy the “environmentally preferred alternativia”
all environmental documents, including environmeassessments. The environmentally preferred
alternative is determined by applying the critetiggested in NEPA, which is guided by the CEQ. The
CEQ provides direction the “the environmentallyfpreed alternative is the alternative that will prate
the national environmental policy as expresseceiti®n 101 of NEPA, which considered:
» Fulfill the responsibilities of each generationtrastee of the environment for succeeding
generations.
» Ensure for all Americans safe, healthful, produgtiand esthetically and culturally pleasing
surroundings.
» Attain the widest range of beneficial uses of theimnment without degradation, risk of health
or safety, or other undesirable and unintendedemprences.
* Preserve important historic, cultural, and natasgects of our national heritage and maintain,
wherever possible, an environment that supportsrsity and variety of individual choice.
» Achieve a balance between population and resowwee¢hat will permit high standards of living
and a wide sharing of life’s amenities.
» Enhance the quality of renewable resources andapprthe maximum attainable recycling of
depletable resources.”

Simply put,this means the alternative that causes the leasitadg to the biological and physical
environment; it also means the alternative whicktIpeotects, preserves, and enhances historicyi@ljt
and natural resourcefuestion 6a in CEQ 1981). In the NPS, the Nodkcihlternative may also be
considered in identifying the environmentally predel alternative.

Alternative A (No Action) does not meet, only miraly meets, or has no relationship to the above six
evaluation factors for the following reasons.

* The actions identified in Alternative A do not filllbur responsibility as trustee of the
environment to current and future generations df pesitors or ensure all Americans safe,
healthful, and esthetically pleasing surroundingsanise the Alternative does not fully protect
park soundscapes. Human-caused noise interferewisitor's enjoyment of the park by
masking the sounds of nature. In the future, atatiisn increases and development outside the
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park increases, the ability of visitors to expetiethe natural environment will diminish under
Alternative A.

The actions identified in Alternative A could hawedesirable or unintended consequences on the
environment and the natural aspects of our natio@alage would not be fully protected because
the alternative does not identify specific mechausigor protecting park soundscapes, other than
the minimal desired conditions and management@efimm the 2001 GMP. Over time human-
caused sounds would likely increase, decreasingisiter’s ability the experience natural
sounds. The increase in human-caused sound coutdumaesirable effects on wildlife, making

it harder for them to hear and find prey or to filemn danger; find mates; and perform basic
communication.

Alternative A neither adds to or takes away from RPS’s ability to achieve balance between
population and resource use or enhance the quélignewable resources.

Alternative B (Proposed Action) is the environmdgitpreferred alternative because it best addretbges
six evaluation factors for the following reasons.

It fulfills the responsibilities of each generatias trustee of the environment for succeeding
generations and ensures for all Americans safdthifiglaproductive, and esthetically and
culturally pleasing surroundings by proactively ritoring the park soundscape to determine if
standards identified in Alternative B to proteat Soundscape are being met. Alternative B also
identifies management actions that could be imptaeteto meet the goal of protecting the park
soundscape.

Alternative B attains the widest range of benefiages of the environment without degradation,
risk of health or safety, or other undesirable anthitended consequences by identifying human-
caused sound sources that are appropriate to thagament of the park. Alternative B also
identifies potential management actions to mitigatg undesirable or unintended consequences
of those sound sources.

Alternative B preserves the important historictudl, and natural aspects of our national
heritage though the actions identified to prothetpark soundscape.

Alternative B achieves a balance between populaiwhresource use that will permit high
standards of living and a wide sharing of life’seanities by identifying human-caused sound
sources appropriate for the management and enjayshéime park and identifying actions to
mitigate any unwanted adverse effects of thosedsun

Alternative B neither adds, to or takes away froen INPS’s ability to achieve balance between
population and resource use or enhance the quélignewable resources.

No new information came forward from the publicidgrscoping or consultation with other agencies to
necessitate the development of any new alternattksr than those described and evaluated in this
document. Because it meets the purpose and nedtefptan, the plan objectives, and is the
environmentally preferred alternative, Alternatiés also recommended as the NPS preferred
alternative. For the remainder of this documenteriiative B will be referred to as the Preferred
Alternative.

Affected Environment

DESCRIPTION OF PARK

Located in Washington, Iron, and Kane Countieintlswestern Utah, Zion National Park encompasses
some of the most scenic canyon country in the driiates. The park is characterized by high platesau
maze of narrow, deep, sandstone canyons, andhstri@ck towers and mesas. Zion Canyon is the larges
and most visited canyon in the park. The North Fadrihe Virgin River has carved a spectacular gorge
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here, with canyon walls in most places rising 2,@08,000 feet above the canyon floor. The southern
part of the park is a lower desert area, with dalanesas bordered by rocky canyons and washes. The
northern sections of the park are higher plateausred by forests.

Zion is one of the earliest additions to the natlgrark system. On July 31, 1909, President Taftdd a
proclamation setting aside 15,200 acres as the Mulweap National Monument. In 1918 another
presidential proclamation enlarged the monumeii6t800 acres and changed its name to Zion National
Monument. Congress established the area as a algpiark in 1919. A second Zion National Monument
(now called the Kolob Canyons) was establishedrbgigential proclamation in 1937. Congress added
the Kolob Canyons to Zion National Park in 1956.

The park currently encompasses 148,733 acres. Mthiki park boundary there are 3,490 acres of grivat
inholdings, mostly in the Kolob Terrace area, (Thi®lding acreage and all of the other park acreage
figures included in this document are based on iggudnc information system (GIS) calculations. These
figures may not correspond with legal descriptioreages.) Zion is part of the Southwest's "Grand
Circle" of national parks, monuments, historicaas, and recreational areas. Visitors reach thevoar
Interstate 15, Utah State Route 9, and Highway & is 160 miles northeast of Las Vegas and 320
miles southwest of Salt Lake City. The town of 8gdale is adjacent to the park's south entrandeerOt
nearby towns include: Kanab (41 miles from the Zzamyon Visitor Center), St. George (43 miles), and
Cedar City (60 miles).

SOUNDSCAPES

Over the past decade, several soundscape monitdffaorgs have taken place at Zion. In 2000 and 2001
Wyle Laboratories established 12 monitoring sitékiw the park, and produced a report that
summarized their findings (Hobbs & Downing 2003uribg the summer of 2008, the Natural Sounds
Program (NSP) established two additional monitositgs. After working with the NSP, ZNP acquired
several monitoring systems, and monitoring effarescontinuing at the sites established in 2008 aén
some of the Wyle sites. Sandhill Company colleciacurrent measurements at several of the Wyle site
in 2001, but these data are not summarized irréipigrt.

Several types of data were collected in 2000-288Tescribed in the Wyle report (Hobbs & Downing
2003). At 11 of the 12 Wyle sites, data were ctdlddor 33,/5-octave bands. The analysis of this type of
data has evolved rapidly over the past decadetrémdnalysis includes updated results and graphica
presentations from the Wyle sites wh&r@ctave data were available. The Lava Point site wa
abandoned because of early fall snow, so adeqagdenstre not collected. Data from this site was not
included in this document.

Starting in 2008, data were collected in accordavitethe NPS Natural Sounds Program guidelines for
soundscape monitoring (NSP, 2008). ZNP staff rexktvaining on these protocols, and will be
conducting additional analyses of data collectathdithe summer of 2008. The 2008 sites each nan fo
over 3-weeks in July and August, and preliminagutes from these sites are included in this EA.SEhe
results provide a quantitative description of thewstical environment at ZNP. For a more detailed
description of the results of previous analysesZsae National Park Acoustical Monitoring Summary
Report(2010). Table 9 lists the sites monitored by Wgl@000-2001and the park in 2008. Figure 7
illustrates the locations of these sites.
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Table 9: Acoustic Monitoring Sites

Site ID Site Name Days of data Vegetation Elevation (in meters)
CHINLE Chinle Trail Mesa 58.6 Desert scrub 1281
CRZQLT | Crazy Quilt Mesa 46.6 Slick rock 1748
EASTRM | East Rim Mesa 3.7 Mountain brush 1949
HOPVAL | Hop Valley Trail 17.5 Desert scrub 1930
KOLOBC | Kolob Canyon 23.5 Pinyon/ juniper 1874
LCREEK | Upper Kolob Terrace 50.6 Pinyon/ juniper 2365
LFRKTD | Left Fork/ North Creek 21.1 Mountain brush 1563
NCREEK | Right Fork/ Kolob Terrace 19.2 Riparian 1273
PRWEAP | Parunuweap Canyon 9.0 Riparian 1227
SCOUTS | Scout’s Lookout 19.4 Slick rock 1769
WILDCT | Wildcat Trail 20.9 Conifer forest 2127
GWT/01 Great White Throne (2008) 23.5 Near riparian area 1328
PNCK/02 | Pine Creek (2008) 21.1 Riparian 1240
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Figure 7: Acoustic Monitoring Sites (S5 mee VB3
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It is important to understand existing conditiortsew characterizing the acoustic environment and
assessing impacts to soundscape resources. Thedlfates the existing ambient and natural ambient
for soundscape studies. The existing ambieg) (& the median sound level recorded at a site and
includes sound energy from all natural and anthgepec or human-caused sources. The natural ambient
(Lnap is an estimate of what the median ambient leme&fsite would be if all anthropogenic sources
were removed. Because conditions vary based ondfrday, existing and natural ambient are calcdlate
for both day and night.

The median existing ambient sound pressure lewgl énd the median natural ambient sound pressure
levels (L.a) can be seen in Table 10 and Table 11. Thevalues are based on 8-days of sound source
identification (with the exception of EASTRM, whavaly 2-days were available for analysis). The

median lso values are calculated using all of the availaki@dor the site.

Table10: Median Day and Night Lsg and L, for Wyle Sites
Site ID avaﬁgglse Ozjata Median Existing Ambient (Lsc) in dBA | Median Natural Ambient (L ) in dBA
Day Night Day Night
CHINLE 58.6 24.1 20.2 21.9 19.3
CRZQLT 46.6 26.4 19.0 23.3 18.3
EASTRM 3.7 25.8 18.6 24.0 18.3
HOPVAL 17.5 28.5 20.2 25.8 194
KOLOBC 23.5 31.0 29.0 29.0 28.0
LCREEK 50.6 26.4 19.8 23.6 19.0
LFRKTD 21.1 27.0 26.1 24.5 25.1
NCREEK 19.2 37.0 38.0 37.0 38.0
PRWEAP 9.0 42.0 43.0 -- --
SCOUTS 19.4 26.9 24.8 24.3 24.0
WILDCT 20.9 28.1 27.9 25.1 26.5
Table 11: Median Day and Night Lsg and L, for 2008 Sites
Site 1D avalﬁg%)llse(ﬁata Median Existing Ambient (Lsc) in dBA | Median Natural Ambient (L o) in dBA
Day Night Day Night
GWT/01 23.5 38.8 39.8 37.4 39.6
PNCK/02 21.1 42.9 42.8 37.7 41.8

The data show that the daytime natural ambientdamghe Wilderness Zone range from approximately
22 dBA to 37 dBA with most of the sites below 30AdBNighttime natural ambient levels range from 18
dBA to 38 dBA with many sites below 20 dBA. Exigiiambient levels at sites located in the Wilderness
Zone range from approximately 24 dBA to 42 dBA dgrdaytime hours and from 18 dBA to 43dBA
during nighttime hours.

At Frontcountry Zone sites, natural ambient lewats approximately 37 dBA during the day and 40 dBA
to 42 dBA at night. The higher natural ambient Is\a these sites are mainly due to proximity tosimg
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water in the Virgin River. Existing ambient levalsfrontcountry sites ranged from 39 dBA to 43 dBA

during the day and 40 dBA to 43 dBA during the high

In determining the current conditions of an acaustivironment, it is important to examine how often
sound pressure levels exceed certain values. T2bded Table 13 report the percent of time that
measured levels were above four key values. The=sdence values were calculated from the existing
sound pressure levels (SPL) during the full duratibdata collection, and include intrinsic (natura

sound) and extrinsic (human-caused) sound sources.

The first threshold, 35 dBA, is designed to addtheshealth effects of sleep interruption. Recéundiss
suggest that sound events as low as 35 dBA cae éacreases in blood pressure and heart rate while
sleeping (Haralabidis et al. 2008). The secondstiokel addresses the World Health Organization’s
(WHO) recommendations that noise levels inside d@tis remain below 45 dBA (Berglund et al. 1999).
The third threshold, 52 dBA, is based on the ERfysech interference threshold for speaking insedai
voice to an audience at 10-meters. This threshibdidemsses the effects of sound on interpretive
presentations in parks. The final threshold, 60 diravides a basis for estimating impacts on normal
voice communications at 2-meters. Hikers and visittewing scenic vistas in the park would likely b
conducting such conversations.

Table 12: Percent Time Above Metrics for Wyle Wildeness Zoné Sites Monitored in 2000-2001

Days of % Time above sound level: Day % Time above sound level: Night

available
Site ID data 35dBA | 45dBA | 52 dBA | 60dBA | 35dBA | 45dBA | 52 dBA | 60 dBA
CHINLE 58.6 13.92 1.18 0.15 0.01 4.09 0.33 0.08 00.0
CRZQLT 46.6 18.58 1.83 0.20 0.00 4.52 0.33 0.04 00.Q
EASTRM 3.7 8.71 2.17 0.28 0.05 3.03 0.21 0.01 0.0
HOPVAL 17.5 22.82 3.79 0.64 0.03 6.60 1.99 0.64 10.0
KOLOBC 23.5 35.26 3.40 0.34 0.04 19.24 1.64 0.13  010.
LCREEK 50.6 16.23 1.66 0.18 0.02 3.46 0.3( 0.0B8 00.Q
LFRKTD 21.1 14.68 2.04 0.37 0.02 17.39 2.79 0.18 010.
NCREEK 19.2 99.69 1.71 0.32 0.02 100.40 0.79 0.1 .000
PRWEAP 9.0 100.00 4.71 0.61 0.00 100.00 10.81 0.10 0.00
SCOUTS 19.4 11.99 1.57 0.38 0.02 5.62 0.6p 0.14 10.0
WILDCT 20.9 22.70 2.95 0.47 0.07 34.89 1.29 0.14 000.

'LFRKTD is not within the Wilderness Zone, but isatitly adjacent to the zone.

Table 13: Percent Time Above Metrics for Frontcounty Zone Sites Monitored in Summer 2008

Days of % Time above sound level: Day % Time above sound level: Night
available
Site ID data 35dBA | 45dBA | 52 dBA | 60dBA | 35dBA | 45dBA | 52 dBA | 60 dBA
GWT/01 23.5 99.53 13.07 3.58 0.02 100.00 3.1p 0.83 0.00
PNCK/02 21.1 99.84 34.57 1.67 0.04 100.00 32.80 22.9 0.00

At most of the sites located in the Wilderness Z@oeind levels exceeded 35 dBA less than 10 peotent
the night. During the times when levels exceed BB, dvisitors could experience increases in blood
pressure and heart rate. Sound levels at wildesitessgenerally exceeded 45 dBA, WHO guidelines fo
noise inside bedrooms, for less than 2 percenteohight. At most of the sites located in the Wilaess
Zone, sound levels exceeded 52 dBA less than kpeof the day and night. During the times when
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levels exceed 52 dBA, visitors could experiencédaifty in hearing interpretive programs. Sounddisv
at wilderness sites rarely exceeded the 60 dBAsHule for speech interference.

At Frontcountry Zone sites, sound levels exceededBBA for almost 100 percent of the night. Thisutes
is due to nighttime natural ambient sound levethaffrontcountry sites that exceed the 35 dBA
threshold. Sound levels at frontcountry sites galheexceeded 45 dBA, WHO guidelines for noise
inside bedrooms, for 3 percent of the night atGhneat White Throne site and 33 percent of the raght
Pine Creek site. The higher percentages at the@iek site are likely due to the nighttime natural
ambient levels of 41.8 dBA due mainly to sound gnérom the nearby Virgin River. In the frontcountr
sites, sound levels exceeded 52 dBA from 1.7 pétoedi6 percent of the day and 1 percent to 3quetrc

of the night. Sound levels at frontcountry sitegiraexceeded the 60 dBA threshold for speech
interference.

Audibility

Table 14 shows the percent of time that aircraft @her extrinsic sounds are audible for the Witkss
Sound source identification was not collected fier PRWEAP site, due to windy conditions. Table 15
displays the 2008 aircraft and total non-naturahsbsource results. At both of the 2008 sites,alehi
noise was the most pervasive non-natural sounasour

At most of the sites located in the Wilderness Zaieraft were the most common source of noise. Th
amount of time that aircraft were audible rangenf20 percent to 42 percent. At Frontcountry Zone
sites human-caused sounds were audible 44 percébtpercent of the time.

Table 14: Mean Percent Time Audible — Wilderness Zuwe Sites — Wyle 2000-2001

Site ID Days analyzed Mean % time audible
All Extrinsic Aircraft Noise
CHINLE 8 32.5 32.5
CRZQLT 8 30.9 30.9
EASTRM 2 40.5 33.1
HOPVAL 8 28.0 28.0
KOLOBC 8 25.0 20.5
LCREEK 8 33.2 33.2
LFRKTD 8 41.9 41.9
NCREEK 8 24.5 24.5
SCOUTS 8 54.6 29.4
WILDCT 8 34.3 31.0

Table 15: Mean Percent Time Audible — FrontcountryZone Sites — Summer 2008

) Mean % time audible
Site ID Days analyzed — -
All Extrinsic Aircraft
GWT/01 8 43.9 15.0
PNCK/02 8 65.9 6.6
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VISITOR USE AND EXPERIENCE

Visitation to ZNP has steadily increased over tilne2009 over 2.7 million people visited the patkier
264,600 of these people spent at least one nigtibatLodge or in one the park campgrounds. Most
visitors come to the park in private vehicles. s also come to the park as part of tour on aqrager
bus. Over 923,000 vehicles entered the park in ZR@$ Statistics, 2009).

Zion offers a variety of activities for visitorsatare consistent with the park’s purposes andf&ignce.
The most common visitor activities include sightsgescenic drives, hiking, backpacking, canyonegri
rock climbing, and photography. Visitors can aldd #o their experience by taking advantage of
interpretive programs, museum exhibits, and infdionaat the visitor centers.

As in other national parks, visitors to Zion enjbg sounds of nature: bird songs, the rustlingatés,
the sound of the river, or wind through the tr@é¢sese sounds can have a calming or relaxing effact.
they can trigger memories of a pleasant past expesi

Zion has made several steps to increase oppo#dsitiir visitors to experience the sounds of natutke
Frontcountry. In 2000, the park implemented a meorgidree shuttle system to access Zion Canyon.
Shuttles run from April through October. When \as# are in the canyon, even near the road, in legtwe
shuttle passes, they can hear the sound of the bivds calling, and the wind in the trees. Thekgeas
also installed electric hookups in the Watchman ggnound so that visitors don’'t have to use genesato

In the Wilderness Zone, the park has instigatedgsize limits and day use limits in certain aneas
ensure that visitors have opportunities to expegesolitude. Designated campsites are also locatedf
sight and sound of other campsites whenever passibler 39,000 people visited Zion’s backcountry in
2009, with over 10,000 spending at least one nigtite backcountry.

PARK OPERATIONS

Park operations refer to the maintenance of infnasire by park staff to protect and preserve vital
natural and cultural resources and provide foraitywisitor experience. Other park operationdude
activities performed by law enforcement, searchrasdue, resource management, interpretation &f par
resources, fire management, administrative andessign activities.

Park staff must maintain, repair and sometimesimelw facilities in order to provide a positive aade
visitor experience, while protecting park resourfcegpresent and future generations. Currently Ziaa

3 campgrounds, 2 visitor centers, 1 museum, 2lipdstrooms, 1 lodge with 124 hotel and cabingynit
120 miles of maintained trail, 92 administrativdspciuse buildings, 35 housing facilities, 51 mites
paved road, 6 miles of graded roads, and 30 shuttiees, with 21 trailers.

In order to maintain and repair this infrastructuréhe Frontcountry Zone, park staff use a varadty
tools. Many of the tools needed to accomplish thasks are motorized or produce human-caused noise
such as:

* road grader, snow plow, backhoe, dynamite, etadads;

» gas-powered rock hammers, chainsaws, etc. fosjtrail

* gas-powered lawn mowers, leaf blowers, gas-poweest whips, etc. for landscaping;

» gas-powered weed whips, chain saws for noxious weetfol, etc.;

» fire management: chainsaws, helicopters, otherairetc.; and

e aircraft for search and rescue, sirens for law efment, etc.
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In the Wilderness Zone the use of mechanical andnized tools must go through the minimum
requirement procedures. The analysis determinethehthe activity is necessary in wilderness and
whether the methods and techniques (tools) chasaacomplish the task are appropriate. The types of
human-caused sound related to park operationgiwilderness could include: aircraft, chainsaws; ga
powered rock hammers, or gas-powered weed whips.

WILDLIFE, THREATENED AND ENDANGERED ANIMAL SPECIES AND ANIMAL SPECIES
OF CONCERN

Many animals, insects and birds decipher sounfiadalesirable habitat and mates, avoid predatods a
protect young, establish territories and to mele¢iobasic survival needs. Scientific studies héave

that wildlife can be adversely affected by souna$ sound characteristics that intrude on theirtaghi
Although the severity of the impacts varies depegdin the species, research has found that wilchife
suffer adverse physiological and behavioral chafiges intrusive sounds and other human disturbance.

Zion is home to 6 species of amphibians, 28 spefiezptiles, 79 mammal species, 289 bird speeaied,
7 fish species. Many species of birds and some namspecies, such as bats, are migratory.
Consequently, the number of species and the sipemilations vary considerably from season to seaso

Several threatened and endangered animals andlamietdes of concern either occur in or have the
potential to occur within ZNP. They are describetbiy.

TheMexican spotted owl(Strix occidentalis lucidawas listed as a threatened species in 1993.96 19
the Mexican Spotted Owl Recovery Plan was complatetiprovided a basis for management actions
undertaken by land management agencies to remoggnized threats and to recover the spotted owl.
The Recovery Plan divided spotted owl habitat gepigically into six recovery units in the United (8t
ZNP is within the Colorado Plateau Recovery UniBRWS, 1995). The park has 26 historical Mexican
spotted owl territories, which are widely distriedt A spotted owl monitoring program for the parksw
initiated in 1995 and continues today.

All of ZNP was designated as critical habitat fpotted owl in August 2004 (USFWS, 2004). The
identification of critical habitat is based on datailable at the time of designation. The focuscfdical
habitat is on the physical and biological featwessential to the conservation of the species,rexfé¢p

the primary constituent elements, that are withéaa occupied by the species at the time of liséing
that may require special management considerasindgrotection. The primary constituent elements
necessary to ensure the conservation of Mexicattespowl include: the presence of water; abundafce
canyon walls with crevices, caves, and ledges; ptuar stringers of mixed conifer, pine-oak, pinyon-
juniper, or riparian vegetation; and a high peragatof ground litter and woody debris.

A nonessential, experimental population (Sectiofj) 19 the ESA) of the federally endangered
California condor (Gymnogyps californianusyas reintroduced into northern Arizona in 1996 FU,
1996). The condor must be treated as a listedtdmed species under the 10(j) designation on Naltion
Park lands. During the summer of 2009, up to 5%oomwere sighted in the area north of the park and
were known to venture regularly into the park dgrinat time. Condors are now observed in the main
canyon year-round. The condors appear to be expguideir range farther to the north and may be
expected to visit ZNP more frequently in the future

Thewestern yellow-billed cuckoo(Coccyzus americanus occidentalis)s candidate species status and

is considered a rare summer resident and migraheipark (Wauer, 1997). Their primary breeding
habitat is an overstory of cottonwood canopy thgdresent in the park although not in abundance.
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Western yellow-billed cuckoos are not known to bdreenest in the park (Wauer, 1997). The park has
conducted surveys for western yellow-billed cuckarothe past 2 years. No birds have been located. F
the purpose of this document we will assume thgtaations resulting from the implementation of the
SMP will have no effect on the cuckoo.

The federally endangerassuthwestern willow flycatcher(Empidonax traillii extimugsnests primarily in
mid-to-low elevation riparian habitat along rivestieams, or other wetlands where a dense growth of
willows or other plants are present. There wasammdirmed sighting of this neotropical migrant et
park in 1994 along the East Fork of the Virgin Rive 1998 survey of the park’s riparian habitatttha
seemed capable of supporting flycatchers foundimas.lOne bird was located in the Birch Creek syrve
area in 1999 but apparently was a migrant. The paskconducted surveys for southwestern willow
flycatcher for the past 2 years. No birds have Heested. For the purpose of this document we will
assume that any actions resulting from the impleatem of the SMP will have no effect on the
flycatcher.

A small population of federally threatendeésert tortoises(Gopherus agassigioccurs in one small area
of the park. A study was completed in 2003 using tlistance sampling techniques, which resulteshin
average of 14 individuals, with a 95 percent caarfick interval from 12 to 26 individuals (P. Stephen
Corn, personal communication). The Upper VirgindRiRecovery Plan unit for the tortoise does not
encompass lands within the park, and there is itioadrhabitat designated within the park (UDWR,
2000). Actions outlined in this plan would likelpave a beneficial effect on tortoise by protectimegjit
ability to hear predators approaching.

The endangeredirgin River chub (Gila seminudgandwoundfin (Plagopterus argentissimuare not
known to occur in ZNP. They are both known to oatanwvnstream from the park in the Virgin River
below the town of LaVerkin.

The following wildlife species are either under coservation agreements or are listed as a Utah
sensitive species.

Theperegrine falcon(Falco peregrinus anatunyas removed from the federal list of endangered and
threatened species in 1999 due to its successfoNeey. In ZNP peregrine falcons were a regulat, bu
uncommon sight in Zion Canyon from the late 1920eugh the late 1940s. The first report of nesting
falcons was in about 1933. Peregrine falcons waded to the checklist of birds of ZION in 1935.
Beginning in the early 1960s the NPS documentéloagih not regularly, peregrine observations until
the mid-1980s. In the mid-1980s surveys and mangostudies began and continue today. Currently
ZNP hosts a high concentration of breeding peregrihat nest on steep cliffs throughout the palnle. T
park is known to have 18 historic falcon breedimgitories.

Thebald eagle(Haliaeetus leucocephalusias removed from the endangered species listilgro) 2007
due to its successful recovery. The bald eagleandrin the vicinity of the park, especially in tBevier
River Valley east of the park. Although they arencoonly observed near the Blue Creek Reservoirgo th
north, only a few bald eagles are observed eachiyehe park during the winter and early spring
months. Birds that occasionally enter the parkipatong the North Fork of the Virgin River in theim
canyon. Bald eagle use in the park is sporadicpmngon, and unpredictable. Large congregationseof th
birds do not occur, and there are no known, retyulesed, winter perch sites or known roost sitethiwi

the park.

A survey conducted in 1999 found three actieethern goshawks(Accipiter gentilis)nests in the park
(NPS, 1999). Two of the nests are not near anlgtrautes, or visitor attractions. The third sgemear a
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designated trail that does not receive much usesd birds inhabit higher elevations in the parleyrh
prefer coniferous forests, but will also inhabied forests.

TheVirgin spinedace (Lepidomeda mollispinis mollispiniandflannelmouth sucker (Catostomus
latipinnis) are both managed under Conservation Agreemenieirof listing as a threatened or
endangered species. Both fish have similar ranmgteeipark and are found in the North Fork and East
Fork of the Virgin River and several short tribigarwithin Zion and Parunuweap Canyons. They are
found downstream of the park in North Creek and &&in Creek. Since 1994, the Utah Division of
Wildlife Resources (UDWR) has been monitoring thigste at two park locations (UDWR, 2003).
Monitoring will continue annually.

WILDERNESS

The Omnibus Public Land Management Act of 2009 (Plaw 111-11) desighated 124,462 acres, 84
percent of the park, within Zion National Park aklarness. Another 9,047 acres, 6 percent of thie pa
are recommended for wilderness designation. Thensiéhat 90 percent of the park is managed as
wilderness, as per NPS policy.

The Wilderness Act of 1964 states thatwilderness, in contrast with those areas where arad his

own works dominate the landscape, is hereby recegris an area where the earth and its community of
life are untrammeled by man, where man himselfisigor who does not remain....with the imprint of
man's work substantially unnoticeable...

Management Policie®006 states that: in evaluating environmental impacts, the NPS \aitlet into
account (1) wilderness characteristics and valieduding the primeval character and influence of
wilderness; (2) the preservation of natural corahis (including the lack of man-made noise); and (3)
assurances that there will be outstanding oppottesifor solitude, that the public will be providedth
a primitive and unconfined type of recreational @xpnce, and that wilderness will be preserved and
used in an unimpaired condition.

The GMP completed in 2001 stated the following ebtondition:All of the lands within recommended
wilderness areas retain their wilderness charastiges and values. Visitors continue to find oppoitigs
for solitude and primitive, unconfined recreati®igns of people remain substantially unnoticeable
area continues to be affected primarily by the ésrof nature

The opportunities for park visitors to experiente sounds of nature are an important component the
wilderness experience.

ENVIRONMENTAL CONSEQUENCES

This section describes the potential environmesdakequences that would occur as a result of
implementing each of the alternatives. Topics aslyin this section include: soundscapes, visiser u
and experience, park operations, wildlife, threatkand endangered animal species and animal spdcies
concern, and wilderness.

Direct, indirect, and cumulative effects are anatl/for each impact topic carried forward. Potential
impacts are described in terms of type, contexatthn, and intensity. General definitions areired as
follows, while more specific impact thresholds green for soundscapes, visitor use and experigrarg,
operations, wildlife, threatened and endangeredhalspecies and animal species of concern, and
wilderness later in this section.
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* Type describes the classification of the impact aseeibieneficial or adverse, direct or indirect:
o0 Beneficial: A positive change in the condition ppaarance of the resource or a change that
moves the resource towards a desired condition.
o Adverse: A change that moves the resources awaydrdesired condition or detracts from
its appearance or condition.
o Direct: An effect that is caused by an action aoclios in the same time and plaad.
impacts identified in this document are “direct” unless otherwise stated.
o Indirect: An effect that is caused by an actionibdater in time and farther removed in
distance, but is still reasonably foreseeable.
» Context describes the area or location in which the impaltoccur; site-specific, local, regional, or
even broader.
» Duration describes the length of time an effect will ocaither short-term or long-term. Because
definitions of duration can differ by topic, detfioins are provided separately for each impact topic
* Intensity describes the degree, level, or strength of anampar this analysis, intensity has been
categorized as negligible, minor, moderate, andmBjecause definitions of intensity vary by topic,
intensity definitions are provided separately facteimpact topic.

CUMULATIVE IMPACT SCENARIO

The CEQ regulations, which implement NEPA (42 U.S1821 et seq.), require assessment of
cumulative impacts in the decision-making processdderal projects. Cumulative impacts are defined
asthe impact on the environment which results froeiticremental impact of the action when added to
other past, present, and reasonably foreseeabledtctions regardless of what agency (federalam-n
federal) or person undertakes such other acti@@®sCFR 1508.7). Cumulative impacts are considered
for both the no-action and preferred alternatives.

Cumulative impacts were determined by combiningiigacts of the alternatives with other past,
present, and reasonably foreseeable future actibnerefore, it was necessary to identify othet,pas
ongoing or reasonably foreseeable future projacZN&. The geographic scope for this analysis ihetu
actions within and adjacent to the park boundarigsle the temporal scope includes projects within
range of approximately ten years. Given this, tilewing projects were identified for the purpode o
conducting the cumulative effects analysis:

Fire management activities- Fire management activities fall into one of tvadegories:
planned/prescribed fire or wildland fire. The 5-Y€&aels Treatment Plan outlines proposed treatments
(prescribed fire, mechanical treatments, and higldicteatments) from 2010 through 2014. All of the
treatments proposed may not be completed. The MimirRequirement Procedures would be required for
any treatment proposing the use of power toolssoabsupport within wilderness. For the purposkes o
the cumulative analysis for this EA, it is assurtteat the following planned/prescribed activitiesulb
occur:

e 2010 - Broadcast burn on up to 2,360 acres; mecélaneéatments with some burning on 80

acres.

* 2011 - Broadcast burn on up to 865 acres; mecHameeaments with some burning on 60 acres.

* 2012 — Broadcast burn on up to 565 acres; mecHareeaments with some burning on 70 acres.

» 2013 - Broadcast burn on up to 90 acres; mechamézments with some burning on 20 acres.

* 2014 — Broadcast burn on up to 1,305 acres.
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Development on private lands bordering the park- Lands on the boundary and near the park argbein
developed at an increasing rate. Over 35 percethiegbark is bordered by private lands. Histongall
these lands have been used largely for agriculpugdoses. However, these lands are being devetoped
accommaodate the demand for rural, primary and skrgrhomes. This development pattern is most
prevalent along the east, north, and southwestdsoies of ZNP.

Between 1990 and 2000 Utah’s population grew byatr80 percent, ranking it'4by percentage of
growth) in the United States. Washington Countyhwain estimated population of 90,354 (U.S. Census
Bureau, 2000) has experienced tremendous growplanetng by more than 42,000 people (nearly 86
percent) between 1990 and 2000 (U.S. Census Buzéa0). Kane County has an estimated population
of 6,046 (U.S. Census Bureau, 2000) and has expedea 17 percent increase in population from 1990
to 2000. Iron County has a population estimatedpd@ (U.S. Census Bureau, 2000) and experienced a
population growth of 62 percent between 1990 ariZ0.S. Census Bureau, 2000).

For the purposes of the cumulative analysis far BA, it is assumed that the rate of developmenpeh
land near ZION to accommodate the demand for psiraad secondary homes would increase. This
demand is fueled by a steady increase in populatienproximity of ZNP to expanding urban areag.(e.
St. George), and a growing trend of rural develapniresurrounding counties and adjacent states.

Exotic plant monitoring and control — In the frontcountry and wilderness, park staffiduct exotic

plant monitoring each year. The monitoring assistsarly detection so that targeted plants can be
eradicated before they spread. In an average pade staff would monitor and provide control on pve
30-acres in the frontcountry and 100-acres in wildes. Methods of control included hand tools,
herbicides, and motorized tools (with approval tigto the Minimum Requirement Procedures). For the
purposes of the cumulative analysis for this EAs issumed that both monitoring and control otiexo
plants would continue at a rate of 130-acres par.ye

Planned road work— In June 2010, the park will begin a projectebabilitate and improve the 9.5-mile
Zion Mt. Carmel Highway. The road is the only acciggo the park from the east. The project is
estimated to take at least 6 months. The work wmdldide removing the existing pavement and
replacing it with new, improving the grade in cértareas, improving drainage, rehabilitating guard
walls, and reconfiguring pullouts and parking ardds equipment needed to accomplish this project
would create more human-caused noise that woulthalbr occur in the area.

A similar project is proposed for 9.8 miles of helob Terrace Road and could begin as early as.2011
This road provides access to Lava Point, a smalpgaound, many backcountry hiking areas, and to
large tracts of private lands that are currentintpeleveloped for residential and vacation use.

Development of an Air Tour Management Plan- The National Parks Air Tour Management Act of
2000 requires the NPS and the Federal Aviation Adstration to work together to develop an Air Tour
Management Plan (ATMP) for all parks with commelralatours. The purpose of the ATMP is to
provide acceptable and effective measures to netigaprevent the significant adverse impacts of
commercial air tour operations on natural and calttesources and visitor experience in the pahle T
act states that ATMPs may prohibit commercial @ir toperations in whole or part; establish condgio
for the conduct of commercial air tour operatidnsluding routes, minimum or maximum altitudes,
time-of-day restrictions, restrictions for partiaukevents, and maximum number of flights per uhit o
time. Currently these are 14 authorized operatargiging a total of 742 air tours per year overrzio

Increase in Aviation Activity — Projected increases in aviation activity over ZN® rzot available.

However, based on FAA estimates (FAA 2007), comiakaircraft operations (the sum of air carrier and
commuter/air taxi) at all U.S. airports, towered aon-towered, are projected to increase from 28.3
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million in 2006 to 37.3 million in 2020. These foeests imply an average annual growth rate of 2.0
percent for both the intermediate and extended:&steperiods, respectively. The number of general
aviation operations at towered and non-toweredésps forecast to increase from 80.9 million 008

to 92.1 million in 2020. These forecasts imply aarage annual growth rate of 0.9 percent over thath
intermediate and extended forecast periods. Mutheofrowth is the result of increased use of the
turbine fleet for business/corporate related flyiRgr the purposes of the cumulative analysishisr EA,

it is assumed that changes in aviation activityr @nP will be consistent with those at the natideakl.
[Federal Aviation Administration (2007) FAA Longsge Aerospace Forecasts Fiscal Years 2020, 2025
and 2030]

SOUNDSCAPES

NPSManagement Policie006) identify soundscapes as a resource likavaiter, and wildlife with
inherent value. Analyses of proposed actions mmssider the effects of the action on the acoustic
environment in a park without regard to how they perceived by humans and wildlife. Thresholds for
identifying impacts to the soundscape resourcelefieed as follows:

Soundscapes
Impact Intensity Intensity Definition
Negligible The action would rarely cause a change in existimgient sound conditions, and/or therge

would be little or no change in periods of timevbetn noise events. The amount of time
that noise is audible would change very little freristing conditions. The action would
rarely result in a change to any noise metric ihatore than a very small increment from
existing levels in the same area.
Minor The action would occasionally cause a change istiegi ambient sound conditions, and/or
there would a small change in periods of time betwaoise events. The amount of time
that noise is audible would change a small amaam fexisting conditions. The action
would occasionally result in a change to any naistric that is more than a small
increment from existing levels in the same area.

Moderate The action would cause a change in existing amisiemtd conditions for an intermediate
amount of the day, and/or there would an interntedihange in periods of time between
noise events. The amount of time that noise istd@dvould change an intermediate
amount from existing conditions. The action woutdt@sionally result in a value for a
noise metric that is an intermediate increment feoisting levels in the same area.
Major The action would cause a change in existing amisiembd conditions for a large amount
of the day, and/or there would be more than annmteliate change in periods of time
between noise events. The amount of time that neiaadible would change more than an
intermediate amount from existing conditions. Théam would occasionally result in a
value for any noise metric that is more than aermediate increment from existing levels
in the same area.

Duration Short-term — The impact would generalbt khe life of the project or activity or up to on
year.

Long-term — The impact would last longer than oaary

[

Impacts of Alternative A — No Action

Under the no-action alternative the NPS would ca@ipresent approaches to protecting the acoustic
environment. Acoustic objectives and standards evoot be developed and an acoustic monitoring
program would not be implemented. Continued devabaqt inside the park and adjacent to park
boundaries could continue to affect the acoustiirenment. Increases in visitor use, and vehiclzeas,
modifications to park operations and other chamgetd affect acoustic resources but the park waold
have specific acoustic objectives against whicméasure potential effects or a systematic appriwach
monitoring changes to the soundscape resources.

53



Effects to the acoustic environment could go urmaatiuntil impacts to other resources were detected
such as changes in wildlife distributions or insesin the number of visitor complaints about noise
Similarly, the effectiveness of management acttongrotect the soundscape resource could not be
determined without clearly articulated acousticealives and standards and a systematic monitoring
program. Therefore, Alternative A would result inderate long-term adverse impacts to park
soundscapes.

Impacts of Alternative B — Preferred Alternative

Implementation of Alternative B would help the panket acoustic resource objectives. In areas where
they are not currently being met, the standarddavioelp identify locations that need managemeribact

to reduce noise levels. In areas where noise is@smng, the standards would identify the need for
management action to ensure that conditions reomaisistent with resource protection and management
goals. In particular, the deviation from naturaléent, Lmax, and noise free interval standardgter
Frontcountry would promote the objective that naltgspunds are audible and discernable, with common
noise intrusions by visitors and park operatiorss #re concentrated at locations near roads andyhea
developed areas. In the Wilderness Zone the stdsidasuld help meet the objective that only natural
sounds are audible and discernable, except fot dhaation, infrequent human-caused sounds.

Because there is variation in natural ambient keaeld acoustic conditions throughout the park, the
intensity of the beneficial impact would vary. IroRtcountry areas like the Pine Creek site, where
existing noise levels are higher the effect wowddybeater. In areas with lower natural ambientlfeaad
fewer noise events, the intensity of beneficial acts would be less. Overall, implementing the plan
would result in long-term moderate beneficial eff¢o the soundscape resource.

Cumulative Impacts

Other past, present and planned future actionsmiitle park have the potential to affect the natura
soundscape resource. Adverse impacts may resaitifrtreases in visitation, including increased giehi
traffic. Increased vehicle traffic and visitor peese would potentially increase the ambient sound
environment. Planned road work to rehabilitate iamgrove the Zion Mt. Carmel Highway and the Kolob
Terrace Road could cause short-term adverse imfraatsconstruction equipment. Fire management
activities could cause short-term adverse impéetsigh the increased use of power tools and aircraf
overflight support. These actions are likely toateeshort-term, minor to moderate adverse impactb®
acoustic environment of the park. Development évape lands bordering the park could create miaor t
moderate, long-term adverse impacts. There would lbag-term beneficial effect on the acoustic
environment by effectively managing the locatiod anmber of air tours over the park through the
development of an air tour management plan. Isssimed that an increase in any air traffic over the
park, whether they are high-altitude air carriemogercial or general aviation, would add to the haima
caused noise in the park. The noise levels, ammiuithe audible, and the number of noise eventsehe
aircraft would produce would be a component ofdat collected through the park acoustic monitoring
program. This data would be included in the analpsbcess to determine if standards are beingAset.
identified in the management actions, the park @i@ollaborate with the Department of Defense to
address soundscape issues with military overflightswith FAA, state and local government, and othe
parties in developing plans for new or expandegioairfacilities, or altered flight routes, that can
potentially affect the park. This and other mitigatidentified in the plan would partially mitigatieese
effects which would long-term beneficial and minor.

The moderate long-term beneficial impacts assatiatth the implementation of Alternative B would
reduce the potential adverse impacts from actiessribed above. As a result cumulative effects from
implementation of Alternative B would result in pterm minor to moderate beneficial impacts to the
park soundscape resource.
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Conclusion

Alternative A would result in long-term moderatevase impacts because the park would not have the
means to address noise issues in a comprehenshaystematic manner. Alternative B would have long-
term moderate beneficial effects to the soundsoegmurce. The incremental effect of AlternativerB o
the effects of past, present and reasonably foabgeéuture actions would be long-term, moderatk an
beneficial.

VISITOR USE AND EXPERIENCE

In numerous NPS surveys more than 90 percent pbneents have identified hearing the sounds of
nature as an important reason for visiting natigaaks (Haas and Wakefield, 1998). The acoustic
environment has an important effect on the qualityark visitor experience. Research has indicttat
visitors appreciate opportunities to hear the sewfdature and consistently rate sounds suclreenss,
bird songs, and other natural sounds as pleashgsame research also found that visitors condigten
rate human-caused sounds such as vehicles, calephand loud talking as annoying (Pilcher, Newman
and Manning, 2008). This section addresses thetefta visitor experience. Thresholds for identifyi
impacts to visitor use and experience are defisddlws:

Visitor Use and Experience

Impact Intensity Intensity Definition
Negligible Visitors would not be affected, or chasdn visitor use and/or experience would be
below or at the level of detection. The visitor Wboot likely be aware of the effects
associated with the alternative.
Minor Changes in visitor use and/or experience wouldeteatable, although the changes
would be slight. The visitor would be aware of #ffects associated with the alternative,
but the effects would be slight.
Moderate Changes in visitor use and/or experiermaéldibe readily apparent. The visitor would pe
aware of the effects associated with the altereativd would likely be able to express an
opinion about the changes.
Major Changes in visitor use and/or experience woulcehdity apparent and would have
important consequences. The visitor would be awhtke effects associated with the
alternative and would likely express a strong apirkbout the changes.
Duration Short-term — The impact would generalkt ke life of the project or activity or up to
one year.
Long-term — The impact would last longer than oaary

Impacts of Alternative A — No Action

Under the no-action alternative the NPS would ca@icurrent approaches to protecting the acoustic
environment. Acoustic objectives and standards @vaot be developed and an acoustic monitoring
program would not be implemented.

Visitation is expected to continue to increase. dMgsitors to the park would bring additional veaic
traffic and would increase maintenance on infrastme used by visitors. Development on private $and
near the park is expected to increase over timghndould increase human-caused noise levels within
park boundaries.

Because of this, the amount of time that humanegsund could be heard by visitors would increase.
Maximum and median noise free intervals would desee considerably in some areas. As a result
opportunities for visitors to experience the sousidsature would be diminished. Deviation from matu
ambient would be the same as current levels in sre®s. In other areas there would be a noticeable
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increase over time leading to a decrease in listeaiea and alerting distance. This means thabksgsi
would have to be closer to birds and other nagwahds before hearing them and would have lessttime
react to sounds like thunder, rock falls, and appihing flash floods. The amount of time that visito
would be exposed to noise levels that could interféith speech among visitors and park staff ingdlv

in general conversations, interpretive programsk @imbing and canyoneering would increase, as
would noise levels that could interrupt sleep arseavisitors in campgrounds and park lodging toavak
up during the night.

Visitors could be exposed to increased levels ofidmrcaused noise, which would decrease their
opportunities to experience natural sounds and avadVersely impact their visitor experience. Overal
changes in acoustic conditions would move the mesoaway from the desired condition leading to fong
term, minor to moderate adverse impacts to vigikperience.

Impacts of Alternative B — Preferred Alternative

Implementation of Alternative B would help the panket acoustic resource objectives which are
designed in part to protect the acoustic envirorirf@rcurrent and future generations of park visitdn
areas where noise is increasing or soundscapetivbgare not being met, the standards identified i
Alternative B provide management actions needeshsnire that acoustic conditions are consistent with
resource protection and management goals.

In particular, the standards identified for dewiatfrom natural ambient and noise free intervatkiier
Frontcountry Zone would help achieve the soundsoajextive that natural sounds are audible and
discernable. And that common noise intrusions ngdésitors and park operations are concentrated at
locations near roads and heavily developed aredbelWilderness Zone the standards would help meet
the objective that only natural sounds are audibl}discernable, except for short duration, infezgqu
human-caused sounds.

In most areas, the amount of time that human-cassedd could be heard would decrease due to a
reduction in noise levels in the park. Maximum amedian noise free intervals would increase. As a
result, opportunities to experience the soundsatiine would increase for most visitors. Deviatioomi
natural ambient would decrease over time leadirantmcrease listening area and alerting distahuis.
means that visitors would be able to hear birdsaihdr natural sounds from a greater distance anddwv
have more time to react to sounds like approacthingderstorms, rock falls, and flash floods.

The amount of time that visitors would be exposeddise levels that could interfere with speechldou
decrease. Visitors and park staff involved in gaheonversations, interpretive programs, rock clingb
and canyoneering would be interrupted by noisedéss. Noise levels that could interrupt sleegause
visitors in campgrounds and park lodging to waka&upng the night would rarely occur. Visitors cdul
experience minor inconvenience from possible mamagée actions designed specifically to protect
acoustic conditions such as expanding quiet houcampgrounds, limiting the use of generators, or
requests to turn off cell phone ringers and othtetemnic sound-emitting devices.

Because there is variation in natural ambient keaeld acoustic conditions throughout the park, the
intensity of the beneficial impacts would vary dreas where existing noise levels are higher (hear
river) the effect would be greater. In areas watlvér natural ambient levels and fewer noise evéings,
intensity of beneficial impacts would be less. @llecchanges in acoustic conditions would move the
resource toward a desired condition and help aeraeoustic objectives leading to long-term, moderat
beneficial impacts to visitor experience.
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Cumulative

Other past, present and planned future actions thavpotential to affect visitor use and experience
Adverse impacts to visitor experience may resoltnfincreased visitation (increased vehicles) amid pa
operations. Increased vehicle traffic and visit@sgnce would potentially increase the ambientdoun
environment. Planned road work to rehabilitatedtom Mt. Carmel Highway and the Kolob Terrace
Road could cause short-term adverse impacts timwveskperience from noise generated by construction
equipment. Fire management activities could cabsg-$erm adverse impacts through the increased use
of power tools and aircraft overflight support. Shections are likely to create short-term, mioor t
moderate adverse impacts on the acoustic environofhdine park which would adversely affect visitor
experience. Development on private lands borddhiagark could permanently change acoustic
conditions in the park and create minor to modetatey-term adverse impacts. By effectively manggin
the location and number of air tours over the pdekelopment of an air tour management plan would
diminish the acoustic effects of air tours resugjtim long-term beneficial impacts to visitor exgece. It

is assumed that an increase in any air traffic twvepark, whether they are high-altitude air
carrier/commercial or general aviation, would aglthee human-caused noise in the park. The noise
levels, amount of time audible, and the numberad$erevents these aircraft would produce would be a
component of the data collected through the paokistac monitoring program. This data would be
included in the analysis process to determineaifidgards are being met. As identified in the managem
actions, the park would collaborate with the Daparit of Defense to address soundscape issues with
military overflights and with FAA, state and lo@dvernment, and other parties in developing plans f
new or expanded airport facilities, or alteredHtigoutes, that can potentially affect the parkisTand
other mitigation identified in the plan would patty mitigate these effects which would long-term
beneficial and minor.

The moderate long-term beneficial impacts assatiatth the implementation of Alternative B would
reduce the potential adverse impacts from actiessribed above. As a result, cumulative effectsifro
implementation of Alternative B would be long-termoderate, and beneficial impacts to visitor
experience.

Conclusion

Alternative A would result in long-term minor to oherate adverse impacts to visitor experience becaus
noise levels in the park could increase over timethe park would not have the means to addresg noi
issues in a comprehensive and systematic mannernative B would have long-term moderate
beneficial effects to visitor experience becauaaddrds have been identified to protect the soapesc
Alternative B also identifies a mechanism to manite acoustic environment and management actions
to mitigate adverse impacts from human-caused ridbe park soundscape. The incremental effect of
Alternative B on the effects of past, present aabonably foreseeable future actions would be long-
term, moderate and beneficial.

PARK OPERATIONS

For the purposes of this analysis, park operatiefess to the quality and effectiveness of park and
concession staff to maintain and administer paskueces and provide for an appropriate visitor
experience. This includes an analysis of the ptegeneed for staff time and materials in relatigmsh
soundscape management under each of the altesalive analysis also considers trade-offs for staff
time or the budgetary needs required to accomfisiimplementation of the alternatives. Threshéids
identifying impacts to park operations are defiasdollows:
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Park Operations
Impact Intensity Intensity Definition

Negligible Park operations would not be affectedlmnge in operations that is not measurable| or
perceptible.

Minor The change in operations that is slight avhlized with few measurable consequences.

Moderate Readily apparent changes to park opegatidth measurable consequences.

Major The change is severely adverse or exceptipheheficial in park operations.

Duration Short-term — The impact would generalbt ke life of the project or activity or up to
one year.
Long-term — The impact would last longer than oaary

Impacts of Alternative A — No Action

Under the no-action alternative the NPS would ca@icurrent approaches to park operations. The park
would continue operating the shuttle system andtexadly phase out tour buses in Zion Canyon above
Canyon Junction to reduce noise levels and eliraitieg greatest source of noise in the canyon (GMP)
and would continue to require bus tour companientoply with regulations that reduce noise levels
(e.g., turning off engines when buses are parkeatk staff would continue to use existing motorized
equipment and power tools including road graderswsplows, backhoes, gas-powered rock hammers,
chainsaws, gas-powered lawn mowers, leaf blowadsgas-powered weed whips. The number of staff
required to complete park and concession maintentasks, and park fire and resource management
tasks would not change. There would be no chantgeiamount of time necessary to complete park and
concession operations. As a result, Alternativeduld have a negligible, short- and long-term impact
park operations.

Impacts of Alternative B — Preferred Alternative

In order to meet the soundscape objectives outimédternative B, the park would implement
management actions that could affect park and csimmgaire operations. These measures include
limiting the use of motorized equipment before S@®and after 5:00 pm; minimizing the use of leaf
blowers, chainsaws, and other mechanical equiproensidering other products that accomplish the
same task (handheld non-power tools, brooms, rakestric powered mowers or trimmers, etc.); and
considering quiet technology when replacing equipimienplementing Alternative B could increase
demands on staff in the short-term while perfornpagk operations. Park operations in the Wilderness
and Frontcountry Zones may require changes indbgment used and/or the time of day that operation
could occur. In order to achieve proposed acodsteadards, crews may need to consider acoustic
impacts in selecting equipment used for trail menance and other park operations and activities. In
wilderness, park staff would be required to analymeeffects of the use of motorized equipmentugho
the minimum requirement procedures. The Wilder@samittee assists with, and reviews the analysis
and makes recommendations to the Superintendétidllyn it may take park staff longer to complete
tasks using quieter equipment. As quiet technokagyipment is acquired and staff become more
proficient with the use of this equipment, demaodstaff time would diminish.

Park staff would collect and analyze acoustic dathimplement monitoring protocols to determine
levels of compliance with standards. Implementidigative B would have beneficial effects on park
operations by minimizing staff exposure to noiseef@ll, the effects of implementing Alternative B
would result in minor short-term adverse impactpddk operations however benefits to soundscapes,
visitor experience, wildlife, and park and concessmployees from reduced noise levels would reelp t
offset any adverse impacts to park operations.
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Cumulative Impacts

Other past, present and planned future actions thevpotential to affect park operations. Adverse
impacts to park operations may result from incrdagsitation. Increased vehicle traffic and visitor
presence would potentially increase the demangsadnoperations. Planned road work to rehabilitate
and improve the Zion Mt. Carmel Highway and thedfoTerrace Road could cause short-term adverse
impacts to park operations as park staff and regsuare diverted to the projects. Park staffingliemay
not be appropriate to cover increasing demands fhase activities. The minor short-term adverse
impacts associated with the implementation of Alative B would add slightly to the potential adwers
impacts from actions described above. As a resuthulative effects from implementation of Altervati

B would result in short-term, minor, adverse imgaotpark operations. However benefits to
soundscapes, visitor experience, wildlife, and @artk concession employees from reduced noise levels
would help to offset any adverse impacts to paseaijons. It is assumed that an increase in any air
traffic over the park, whether they are high-attéwair carrier/commercial or general aviation, wicadld

to the human-caused noise in the park. The noisdsieamount of time audible, and the number of&oi
events these aircraft would produce would be a corapt of the data collected through the park atoust
monitoring program. This data would be includedhi@ analysis process to determine if standards are
being met. As identified in the management actitms park would collaborate with the Department of
Defense to address soundscape issues with mititesflights and with FAA, state and local
government, and other parties in developing planséw or expanded airport facilities, or alteréght
routes, that can potentially affect the park. Tdmnd other mitigation identified in the plan woulalrally
mitigate these effects which would long-term betiefiand minor.

Conclusion

Alternative A would result in negligible impactspark operations. Overall, the effects of implernmemnt
Alternative B would result in minor short-term adse impacts to park operations however benefits to
soundscapes, visitor experience, wildlife, and @antt concession employees from reduced noise levels
would help to offset any adverse impacts to paseaijpons. The incremental effect of AlternativerB o
the effects of past, present and reasonably foabseéuture actions would be short-term, minor and
adverse.

WILDLIFE, THREATENED AND ENDANGERED ANIMAL SPECIES AND ANIMAL SPECIES
OF CONCERN

Recent studies have indicated that wildlife camdheersely affected by noise (Barber, Fristrup, €spo
2010). Research has documented substantial chamfyggaging and anti-predator behavior, reproduetiv
success, density and community structure in regptmeoise. This section addresses the effects on
wildlife from actions identified in this EA. Threslus for identifying impacts to wildlife are defides
follows:
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Wildlife, Threatened and Endangered Animal Species and Animal Species of Concern
Impact Intensity Intensity Definition
Negligible No animal species including federalltéid species or sensitive species would be affected
or the alternative would affect an individual a$ecies, its critical habitat, or sensitive
species, but the change would be so small thadiidwot be of any measurable or
perceptible consequence to the protected individuds population.

Minor The alternative would affect an individual(s) animaa listed species, its critical habitat,
or sensitive species, but the change would be small
Moderate An individual or population of animalsaolisted species, its critical habitat, or sensitiv

species would be noticeably affected. The effeatldidave some consequence to the
individual, population, or habitat.

Major An individual or population of animals or a listepecies, its critical habitat, or sensitive
species would be noticeably affected with a viaisequence to the individual, populatign,
or habitat.

Duration Short-term — The impact would generalbt ke life of the project or activity or up to ong
year.

Long-term — The impact would last longer than oaary

Impacts of Alternative A — No Action

Under the no-action alternative the NPS would caicurrent approaches to protecting the acoustic
environment. Acoustic objectives and standards @vaot be developed and an acoustic monitoring
program would not be implemented. Wildlife woulddeosed to increasing human-caused levels of
noise, which could interfere with the natural sautttey need for communication, predator prey
relationships, mate selection, territory establishtrand other functions.

In most areas, the amount of time that human-casmend could be heard would increase due to
increased noise levels in the park. Maximum andiamedoise free intervals would decrease. Increimses
audible human-caused noise have been shown toagectiee density and diversity of some bird species
(Frances, 2009; Bayne 2008) and have been assbueidtedecreased use or abandonment of affected
habitats (Doherty 2008; Sawyer 2006).

Another important study analyzed time budgets &wedt bighorn sheep in the presence and absence of
helicopter overflights at Grand Canyon NationalkRardetermine the extent to which food intake rbay
impaired. The results showed that bighorn sheepsegto helicopter overflights experienced a 43
percent reduction in foraging efficiency during w@nmonths (Stockwell and Bateman, 1991).

Research has also shown differences in parentavimetof peregrine falcons exposed to aircraft @ois
Although a direct relationship between behavior tednumber of overflights or recorded sound level
was not observed, the researchers found that dtivenmpcubation and brooding stages of the nesting
cycle, males attended the nest ledge less wheffliglies occurred than did males from reference est
(with few overflights). Females attended the nedgke more during overflown periods compared to
females from reference nests. The study also shtheddvhile females were still brooding nestlings,
they were less likely to be absent from the nesh during periods when overflights occurred than
females from reference nests (Palmer et.al., 2003).

Reductions in noise free intervals could limit moisee recovery time for sensitive species. Dewiati
from natural ambient would likely increase overditeading to a decrease in listening area andrajert
distance. A decrease in listening area could affecpredator prey relationship making it moreidifit
for some predator species to locate prey using@ydiues. Decreases in alerting distance couldenitak
more difficult for prey species to elude predators.
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Noise levels that could interrupt sleep in humansila stay the same or increase slightly. Althous f
studies address sleep disturbance in animals,asitigk in hearing thresholds make humans an
appropriate proxy for other vertebrate speciesraodels of sleep interruption for humans can beulisef
in predicting sleep disturbances in wildlife. THere increases in noise levels that could interalgep

in humans could have similar effects on wildlifeze®all, changes in acoustic conditions would mdnee t
soundscape resource away from the desired condigating to long-term, moderate adverse impacts to
wildlife.

Impacts of Alternative B — Preferred Alternative

Under the Alternative B the NPS would develop atowsbjectives and standards and implement
measures to monitor and protect acoustic conditidag\lternative B is implemented, wildlife wouleéb
exposed to reduced levels of noise and have greppartunities to experience important sounds eelat
to communication, predator prey relationships, nsatection, territory establishment and other fiomst

In most areas, the amount of time that human-cassedd would be audible to wildlife would be
reduced. Maximum and median noise free intervaiglavimcrease. Reductions in audible human-caused
noise could lead to an increase in the densitydaretsity of some bird species (Frances, 2009; Bayn
2008) and more efficient and productive use of irtgod habitats (Doherty 2008; Sawyer 2006). Studies
also indicate that songbirds shift their callsighler frequencies in response to ambient noisddeve
Reducing noise levels and audibility mitigate thféct. Increases in noise free intervals couldease
noise free recovery time for sensitive species.ii@mn from natural ambient would decrease, leatiing
an increase in listening area and alerting distafiaéncrease in listening area could affect thedptor

prey relationship making easier for some predgiecies to locate prey using auditory cues. Incease
alerting distance could make it easier for preycaseto elude predators.

Noise levels that could interrupt sleep in humanosid likely decrease as a result of Alternative B.
Although few studies address sleep disturbanceimals, similarities in hearing thresholds make
humans amppropriate proxy for other vertebrate speciesraadels of sleep interruption for humans can
be useful in predicting sleep disturbances in wWedITherefore decreases in noise levels that could
interrupt sleep in humans could have similar effect wildlife. Overall, changes in acoustic corais
would move the soundscape resource toward theedesimdition leading to long-term, moderate
beneficial impacts to wildlife.

Cumulative Impacts

Other past, present and planned future actions thevpotential to adversely affect wildlife. Advers
impacts to wildlife may result from increases irmiete traffic and increased visitor use. Several
important wildlife species have been shown to avaiditat near roadways and areas with high leviels o
human activity. Increased vehicle traffic and wsipresence would also increase the ambient sound
environment. Planned road work to rehabilitate iamgrove the Zion Mt. Carmel Highway and the Kolob
Terrace Road could cause short-term adverse impaetsdlife from noise generated by construction
equipment. Fire management activities could cabsg-$erm adverse impacts through the increased use
of power tools and aircraft overflight support. $heactions would be partially mitigated by the
management actions identified in Alternative B.STWwould likely create short-term, minor adverse
impacts on the acoustic environment of the parkwaildiife. Development on private lands borderihg t
park could permanently change acoustic conditioribé park and create minor to moderate, long-term
adverse impacts. By effectively managing the lacaéind number of air tours over the park,
development of an air tour management plan woutdrdsh the acoustic effects of air tours resuliimg
long-term beneficial impacts to wildlife resourcliss assumed that an increase in any air traffier the
park, whether they are high-altitude air carriemogercial or general aviation, would add to the haima
caused noise in the park. The noise levels, ammfuithe audible, and the number of noise eventsehe
aircraft would produce would be a component ofdat collected through the park acoustic monitoring
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program. This data would be included in the analpsbcess to determine if standards are beingAset.
identified in the management actions, the park daollaborate with the Department of Defense to
address soundscape issues with military overflightswith FAA, state and local government, and othe
parties in developing plans for new or expandegioairfacilities, or altered flight routes, that can
potentially affect the park. This and other mitigatidentified in the plan would partially mitigatieese
effects which would long-term beneficial and minor.

The moderate long-term beneficial impacts assatiatth the implementation of Alternative B would
reduce the potential adverse impacts from actiessribed above. As a result, cumulative effectsifro
implementation of Alternative B would result in stiterm, minor, adverse impacts and long-term,
moderate, and beneficial impacts to wildlife resegt

Conclusion

Alternative A would result in long-term moderateracse impacts to wildlife because the park would no
have the means to address noise issues in a coemgied and systematic manner. Alternative B would
have long-term moderate beneficial effects to tidlife. The incremental effect of Alternative B dine
effects of past, present and reasonably foreseé&atble actions would be short-term minor and aseer
and long-term, moderate and beneficial.

WILDERNESS

Zion contains 124,462 acres of designated wilderaesl 9,047 acres of recommended wilderness. This
means that 90 percent of the park is managed dsnviss, as per NPS policy. In managing these,areas
the Wilderness Act and NPS policy requires thatctheracteristics and values associated with wilgksn
be protected and preserved. Thresholds for idemgjffynpacts to wilderness character and values are
defined as follows:

Wilderness

Impact Intensity Intensity Definition

Negligible A change in the wilderness characted@@acur, but it would be so small that it would no
be of any measurable or perceptible consequence.

Minor A change in the wilderness character and assocvatedés would occur, but it would be
small and, if measurable, would be highly localized

Moderate A change in the wilderness character asdcated values would occur. It would be
measurable but localized.

Major A noticeable change in the wilderness characteraasdciated values would occur. It
would be measurable and would have a substant@bssibly permanent consequence.

Duration Short-term — The impact would generalbt ke life of the project or activity or up to ong
year.
Long-term — The impact would last longer than oaary

Impacts of Alternative A — No Action

Under the no-action alternative the NPS would ca@icurrent approaches to protecting the acoustic
environment. Acoustic objectives and standards evoaot be developed and an acoustic monitoring
program would not be implemented. The park wouldtiooie to try to mitigate impacts to the soundscape
in wilderness by using the minimum requirement poges for proposed activities using motorizedstool
or aircraft.

In wilderness, the amount of time that human-cagsethd could be heard could increase due to

increased noise levels in the park. Maximum andiamedoise free intervals would decrease. Deviation
from natural ambient would increase over time. Assullt wilderness characteristics and values wbald
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diminished. The wilderness would be lesgrammeled by mamand thethe imprint of man's wonkould
be more apparent and noticeable. An increaseige meould diminishithe primeval character and
influence of wilderness; the preservation of natwanditions (including the lack of man-made naise)
and outstanding opportunities for solitude and amtive and unconfined type of recreational
experience.

Overall, changes in acoustic conditions would minesoundscape resource away from the desired
condition leading to long-term, moderate advergegsicts to wilderness characteristics and values.

Impacts of Alternative B — Preferred Alternative

The amount of time that human-caused sound couliehed would decrease with the implementation of
Alternative B. Maximum and median noise free inédswvould increase and deviation from natural
ambient would be reduced. As a result wildernessatiteristics and values would be enhanced by
Alternative B. Wilderness would be maratrammeled by mamandthe imprint of man's wonkould be
less apparent and noticeable. A decrease in naisilvenhanc¢he primeval character and influence of
wilderness; the preservation of natural conditigmeluding the lack of man-made noise); and
outstanding opportunities for solitude and a prim@tand unconfined type of recreational experience.

Overall, changes in acoustic conditions would mihvesoundscape resource toward the desired camditio
leading to long-term, moderate beneficial impact&itderness characteristics and values.

Cumulative Impacts

Other past, present and planned future actions thevpotential to adversely affect wilderness. Adee
impacts to wilderness may result from increasek piaitation. Increased visitor presence would also
increase the ambient sound environment. Plannebiwogk to rehabilitate and improve the Zion Mt.
Carmel Highway and the Kolob Terrace Road couldealhort-term adverse impacts to wilderness from
noise generated by construction equipment. Fireagement activities could cause short-term adverse
impacts through the increased use of power toasaameraft overflight support. These actions akell

to create short-term, minor adverse impacts omdloeistic environment of the wilderness. Development
on private lands bordering the park could permdpetiange acoustic conditions in the park and ereat
minor to moderate, long-term adverse impacts. Bycéfely managing the location and number of air
tours over the park, development of an air touragament plan would diminish the acoustic effects of
air tours resulting in long-term beneficial impatdsvilderness characteristics and values. It ssiaeed
that an increase in any air traffic over the parkether they are high-altitude air carrier/commedror
general aviation, would add to the human-causeskeriaithe park. The noise levels, amount of time
audible, and the number of noise events theseaétingould produce would be a component of the data
collected through the park acoustic monitoring paog This data would be included in the analysis
process to determine if standards are being mede&sified in the management actions, the parkld/ou
collaborate with the Department of Defense to asklspundscape issues with military overflights and
with FAA, state and local government, and othetigegaitin developing plans for new or expanded atrpor
facilities, or altered flight routes, that can putally affect the park. This and other mitigatidentified

in the plan would partially mitigate these effestsich would long-term beneficial and minor.

The moderate long-term beneficial impacts assatwaith the implementation of Alternative B would
reduce the potential adverse impacts from actiessribed above. As a result, cumulative effectsfro
implementation of Alternative B would result in pterm, moderate, and beneficial impacts to
wilderness characteristics and values.

Conclusion

Alternative A would result in long-term moderatevagse impacts to wilderness because the park would
not have the means to address noise issues in@reoemsive and systematic manner. Alternative B
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would have long-term moderate beneficial effectdowilderness. The incremental effect of Altelvet
B on the effects of past, present and reasonabdgé@able future actions would result in long-term
moderate and beneficial impacts.

CONSULTATION AND COORDINATION

PUBLIC INVOLVEMENT SUMMARY

Public participation is an important part of angnpling process. For this EA process, ZNP used akever
strategies to involve the public. External scopias initiated in March 2010. To facilitate publmoping
the park:

» Distributed over 120 scoping newsletters to indiaild, organizations, and government agencies. The
newsletter outlined the proposed action and desgtibe process for public involvement.

» Distributed press releases describing the propaseoh and how to become involved in the EA
process to local newspapers.

* Information posted on NPS Planning, Environmend, Rablic Communication website and on the
park website.

» Held two scoping workshops — one in Kanab, UT amelio Springdale, UT.

The park received 19 scoping comment letters. Dineerns from the comment letters and the sectibns o
the document where those concerns are addressedranearized below.

» Consider regulating times of the delivery, senaod maintenance vehicles operate in park.
[Refer toAlternative Bsection of the documentgbles 1 and §

* Loud motorcycles should not be allowed in park.féRéo Alternative Bsection of the document
(Tables 1 and p]

» Soundscape would be improved by limiting overflgybt changing traffic patterns. [Refer to
Alternative Bsection of the documenitdbles 1, 2, 8]

e Suggest campaign against human-caused noise sgbbwing, yelling, etc. [Refer to
Alternative Bsection of the documentdbles 1, 2, 5,)q

» Keep policies reasonable. [Refer to fierpose and Need and Alternatives&tions of the
document.]

» Suggest area of park be designated as quiet zpassibly Upper Emerald Pools. [Refer to
Alternative Bsection of the documentdble J.]

» Concerned about the potential of sound limitatiitkin the park impacting adjacent non-park
areas. [Refer télternative Bsection of the documentdble 3.]

» Concerned about limiting aircraft use for wildlifeanagement. [Refer titernative Bsection of
the documentTables 1, 2, 5,)q

* Audible noise associated with motors and machioesppropriate for wilderness. [Refer to
Alternative Bsection of the documenitdbles 2 and ¥]

» Why does the soundscape need a management plde? {RRéhePurpose and Neeskction of
the document.]

* All vehicles should pass a decibel meter test leeémtering park. [Refer thlternative Bsection
of the documentTables 1 and §]

* Acceptable and Unacceptable Sound Sources and Miamesg Actions to mitigate impacts from
those sources, as identified at the public meatamgbe found ifables 1, 2, and.3
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Coordination with Native American Indian Tribes, SHPO, and USFWS

National Historic Preservation Act. In accordance with the National Historic PreseoraAct, letters
requesting tribal consultation were mailed in Ma2€ti0 to the following tribes: Hopi Tribe, Navajo
Nation, Kaibab Paiute Tribe, Moapa Band Paiuted,raiute Indian Tribe of Utah, Las Vegas Paiute
Tribe, Skull Valley Goshute Tribe, Goshute Triberttiern Ute Tribe, and Pueblo of Zuni. No comments
were received.

State Historic Preservation Officer.A scoping letter was sent to the SHPO on Marct2010

requesting input on the proposed action. In a bkelap conversation with Sarah Horton (ZNP Cultural
Resource Program Manager) on May 5, 2010, the Ssi&@d that they deemed the scoping letter
informational and did not see the potential forexde affect to cultural resources from the propasal
described, so they would not be sending an offigidten response. [as per telephone conversation
between Barbara Murphy, Deputy State Historic &region Officer, and Sarah Horton documented by
email dated 5/5/2010] We will consult with the SHB®the determinations made in this document.

U.S. Fish and Wildlife ServiceIn accordance with Section 7 of the Endangereai8pé\ct of 1973,

park staff contacted the USFWS by telephone on Mar2010. We described the proposed action and
asked if they would like us to initiate formal caitation. Laura Romin, Utah Field Office of USFWS,
stated that we did not need to send a letter aitithe. If we determined through the preparatiothef

EA and analysis of the alternatives that the prega@tion could have an adverse affect on protected
species or critical habitat that we would contaeim at that time [telephone conversation documented
memo to file dated March 11, 2010]. We will conswill the USFWS on the determinations made in this
document.

LIST OF PREPARERS

Name Title NPS Unit
Jock Whitworth | Superintendent Zion National Park
Kristin Legg Chief of Resource Management & RedearZion National Park
Cheryl Decker Vegetation Program Manager Zion NetidPark
Claire Crow Wildlife Program Manager Zion Natiorfrark
David Sharrow | Hydrologist/Physical Scientist Zioatdnal Park
Sarah Horton Cultural Resource Program Manager Kimional Park
Kezia Nielsen Environmental Protection Specialist ionNational Park
Matt Betenson GIS Coordinator Zion National Park
Frank Turina Outdoor Recreation Planner Naturain8suProgram
Bob Rossman NPS (Retired) Natural Sounds Program
Cheryl Eckhardt| Environmental Compliance Specialist NPS-Intermountain Regional Office
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Acoustic Zone

Acoustic
Environment
Acoustic Resources

Ambient Sound
Conditions

Ambient Sound,
Existing
Ambient Sound,
Less Source of
Interest
Ambient Sound,
Natural

Ambient Sound,
Non-natural

Amplitude

Appropriate
Sounds

GLOSSARY

Areas with similar vegetation, terrain, animalsy aveather likely have similar
acoustic characteristics, including sound souroessaund attenuation
characteristics. These areas are referred to asiStic zones” and may be helpful
in describing acoustic conditions in areas withilsintharacteristics.

The composite of all sounds, regardless of autiibdit a particular location.

Sound sources (wildlife, waterfalls, wind, precaion, historic and cultural
sounds), factors that modify sound transmissiogétegion, topography, and
atmospheric conditions), and the soundscape peadiy park visitors.

Many different soundscapes occur in national pdrksome areas, natural sounds
predominate, while in others, both natural and natwral sounds occur. In order
to understand and manage soundscapes, ambientiocoadior different
soundscapes need to be acoustically describechiaiis of common ambient
sound conditions are provided below.

All sounds in a given area (includes all natural ann-natural sounds). The Volpe
Center has used the term “Existing” to describsterg ambient sound conditions.

All sounds in a given area excluding a specificrebaf interest. For example,
when assessing the potential impacts of air tauradt, the “ambient sound level
less source of interest” would be all sources ahsloexcept air tour aircraft.

All natural sounds associated with a given envirentnincluding all sounds of
nature and excluding all non-natural sounds. Tdataral ambient sound of a given
environment is comprised of all natural sounds titaur in the absence of
mechanical, electrical, and other non-natural seuridatural ambient sound is
considered synonymous with the term “natural quathough “natural ambient
sound” is more appropriate because nature is natyal quiet.

The ambient sound attributable to human activitiese conditions associated
with these sounds are usually composed of many hwoaased sounds, near and
far, which may be heard individually or as a conijgosin a national park setting
these sounds may be associated with activitiesatieatssential to the park's
purpose, they may be a by-product of park manageawtivities, or they may
come from outside the park. These sound conditiees! to be defined, measured
and evaluated in park planning processes to determhether or not they are
consistent with soundscape management objectives.

The instantaneous magnitude of an oscillating gtyesuich as sound pressure.
The peak amplitude is the maximum value.

Natural sounds are appropriate in national patkher appropriate sounds, not
natural in origin, are those types of sounds whighgenerated by activities
directly related to the purposes of a park, ineigdiesource protection,
maintenance, and visitor services. Appropriate deumay also be associated with
cultural, religious or historical celebrations oterpretive demonstrations that are
intended to convey park purposes or use park ressum accordance with its
establishment legislation. Natural sounds are niyt appropriate, but are
considered part of the park’s resource base todtegied and enjoyed by the
visiting public.
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Appropriate Sound The appropriate sound conditions in a given aremdrk is a determination by

Conditions

Audibility

Change in
Exposure

Hertz

Impact

dBA

Decibel (dB)

Extrinsic Sound

Frequency

Human-Caused
Sound

the park superintendent or authorized decision-malkeut the level and nature of
sound that is consistent with or mandated by OgAnt principles, establishment
legislation, or other laws pertinent to the spegifurposes and values associated
with the park. This determination may take the fafrmanagement zone
objectives for soundscape, as well as measurathieaitors and standards for
sound.

The ability of animals with normal hearing, inclagihumans, to hear a given
sound. Audibility is affected by the hearing alildf the animal, the masking
effects of other sound sources, and by the frequeotent and amplitude of the
sound.

Difference between the average sound level andaheal ambient condition.
This metric reports the difference between the darkenergy-averaged sound
level (Laeg) @nd the ambient @). This metric does not provide information on
event duration or timing, nor does it mean that anmwaused sounds levels cannot
be heard at or below the ambient. It simply meaasthe sound levels produced
by the human sources are above the natural angmend level.

A measure of frequency, or the number of presgari@tions per second. A
person with normal hearing can hear between 20nd28,000 Hz.

For environmental analysis, an impact is defined aesange in a receptor that is
caused by a stimulus, or an action. In accordarittetihe CEQ regulations (40
CFR Parts 1500-1508), direct and indirect impaetvifonmental consequences)
are to be described in an environmental documeaisbgssing their type,
magnitude, intensity and duration. The significaotan impact is to be
determined specifically in view of criteria proviaia 40 CFR 1508.27, based on
the outcome of these assessments. An assessmigakeificcount of the short or
long term nature of the impact, the extent to which either beneficial or adverse,
whether it is irreversible or irretrievable, anidally, its geographic and societal
extent. Lastly, a resource impact is put in thetextrnof all other past, present or
reasonably foreseeable actions which affect theesasource, and its contribution
to the total cumulative effect is to be disclodddder CEQ regulations, the term
“impact” is synonymous with “effect” (40 CFR 1508.8

A-weighted decibel. A-Weighted sum of sound enexgiss the range of human
hearing. Humans do not hear well at very low oi\vegh frequencies. Weighting
adjusts for this.

A logarithmic measure of acoustic or electricahsilg. The formula for computing
decibels is: 10(Log 10 (sound level/reference sdewel). 0 dBA represents the
lowest sound level that can be perceived by a humitdmhealthy hearing.
Conversational speech is about 65 dBA.

Any sound not forming an essential part of the parik, or a sound originating
from outside the park boundary.

The number of times per second that the sine whseumd repeats itself. It can be
expressed in cycles per second, or Hertz (Hz).Ueeey equals Speed of Sound/
Wavelength.

Any sound that is attributable to a human source.
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Intrinsic Sound

LeqOr Energy
Equivalent Sound
Level

Masking

Maximum Sound
Level (Lmax)

Natural
Soundscape

Noise

Noise Free Interval
Off-site Listening

On-site Listening

Sound

Soundscape

Soundscape
Management
Objective

A sound which belongs to a park by its very natbesed on the park unit
purposes, values, and establishing legislation.t&hm “intrinsic sounds” has
replaced “natural sounds” in order to incorporaithtzultural and historic sounds
as part of the acoustic environment of a park.

The level of a constant sound over a specific fi@eod that has the same sound
energy as the actual (unsteady) sound over the pariaa.

The process by which the threshold of audibilitydcsound is raised by the
presence of another sound.

Lmax is the loudest sound level in dBA generateanirarea. Change in exposure
is calculated from sound pressure data collectéoegpark.

The natural sound environment consists of sourstscested with wind, water
flow, rain, surf, wildlife, thermal activity, lavihows, or other sounds not generated
by non-natural means.

Traditionally, noise has been defined as unwantedesired, or unpleasant sound.
This makes noise a subjective term. Sounds thgtmainwanted and undesired
by some may be desirable to others. Noise is sasdefined in this document:

a pressure variation, etc. In order to keep tersesl in soundscape management
as objective as possible, it is more suitable bellall sounds as either appropriate
sounds or inappropriate sounds, rather than asitBas “noise.” The
appropriateness of any sound in a given area aflawill depend on a variety of
factors, including the management objectives df dinea.

The period of time between noise events (not s#gnc

The systematic identification of sound sourcesaisiigital recordings previously
collected in the field.

The systematic identification of sound sourcessiexific monitoring site using a
personal digital assistant (PDA). Custom PDA sofenr@&cords begin and end
times of audible sound sources. These sessionslaiefor one hour.

Sound is a wave motion in air, water, or other raedi is the rapid oscillatory
compressional changes in a medium that propagalistemt points. It is
characterized by changes in density, pressurepmaid temperature as well as
other physical properties. Not all rapid changethe medium are sound (wind
distortion on a microphone diaphragm). Basic aityparameters of sound
include frequency, amplitude, and duration.

Soundscape refers to the total acoustic environaesdciated with a given area.
In a national park setting, the soundscape cambmpased primarily of natural
sounds, or it can be composed of both natural anthh-caused sounds.

The appropriate acoustic conditions for a giveraafea park as mandated by
Organic Act principles, establishment legislationpther laws pertinent to the
specific purposes and values associated with the Pphis determination takes the
form of management zone objectives for soundsapeiell as measurable
indicators and standards for sound.
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Sound Conditions

Sound Impacts

Sound Level

Sound Pressure,
Sound Pressure
Level

Time Audible

A number of descriptors may be used when descriinigient sound conditions.

These include:

* Source of sound

* Audibility and percent time audible

* Number of sound events/time

* Sound level of events

* Frequency content of events

* Duration of events

* Median and log mean sound levels

e Minimum and maximum sound levels

* Calculated kg, Lso, Loo, Lx, etc., for different time periods (hour, day, ngnt
or season).

Acoustic data from rural or park-like settings eaeely normally distributed

(mostly quiet with a few loud events). Therefa®rgept in certain situations, the

most appropriate measure of central tendency im#aian rather than the

arithmetic mean. If data are normally distributigebn the mean and median will

be very close.

In some national parks, sound levels can be vevy dften lower than some
acoustic systems can measure. It such casesjaesbunds associated with the
measurement device can be higher than ambieneéstiigations should always
report the lowest levels their instruments can megsand report, when
appropriate, that actual sound levels may be |dingm the instruments are capable
of measuring.

With reference to the definition of sound, soungauis are effects on a receptor
caused by the physical attributes of sound emissiorthe context of national
parks, human-generated sound represents an impaoe matural soundscape
because it causes physical changes in the soureddetran be detected and
measured. The fact that an impact can be measoe=sdrbt equate immediately to
whether the impact is adverse, inconsequentiddeaeficial, or whether there are
adverse secondary impacts on wildlife, culturatreal or visitors. Based on
statistically valid characterizations of the nat@@undscape and the total ambient
soundscape, levels of impact and impact signifieaare policy determinations.
Sound level is usually conveyed by expressingméightedsound pressure level
obtained by frequency weighting, generally A- ow€ighted. The weighting
used must be clearly stated: Fagd-“A” denotes that A-weighting was used, and
“eq” indicates that an equivalent level has bedoutated. Hence, A is the A-
weighted, energy-equivalent sound level. The mostmonly used scale, A-
weighting, adjusts the sound levels across theuéegy spectrum to those that are
audible to humans.

Sound pressure is the instantaneous differencecketthe actual pressure
produced by a sound wave and the average barorpetssure at a given point in
space. Sound pressure level is the logarithmio fofrsound pressure

The amount of time that a sound source is audiémtanimal with normal
hearing.
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ACRONYMS

Acronym Full Name
CEQ Council of Environmental Quality
CFR Code of Federal Regulations
dBA Decibel — A-weighted
DO Director’s Order
EA Environmental Assessment
EIS Environmental Impact Statement
EPA Environmental Protection Agency
ESA Endangered Species Act
FAA Federal Aviation Administration
FICAN Federal Interagency Committee on Aviation Noise
GMP General Management Plan
Hz Hertz
Leq Equivalent Sound Level
Lmax Maximum Sound Level
NEPA National Environmental Policy Act
NFI Noise Free Interval
NHPA National Historic Preservation Act
NPS National Park Service
NSP Natural Sounds Program
OHV Off-Highway Vehicle
PDA Personal Digital Assistant
SHPO State Historic Preservation Office
SMP Soundscape Management Plan
SPL Sound Pressure Level
TA Time Audible
UDWR Utah Division of Wildlife Resources
USC United States Code
USDI United States Department of the Interior
USFWS United States Fish and Wildlife Service
WHO World Health Organization
ZNP Zion National Park
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APPENDIX 1: IMPAIRMENT

National Park Service'Slanagement Policie2006 require analysis of potential effects tedeine
whether or not actions would impair park resour@é® fundamental purpose of the national park
system, established by the Organic Act and readftfioy the General Authorities Act, as amended,
begins with a mandate to conserve park resouraksalnes. National Park Service (NPS) managers
must always seek ways to avoid, or to minimizehedreatest degree practicable, adversely impacting
park resources and values.

However, the laws do give the NPS the managemeatetion to allow impacts to park resources and
values when necessary and appropriate to fulfillghrposes of a park, as long as the impact ddes no
constitute impairment of the affected resources\ahages. Although Congress has given the NPS the
management discretion to allow certain impactsiwigark, that discretion is limited by the statytor
requirement that the NPS must leave park resoamgsalues unimpaired, unless a particular law
directly and specifically provides otherwise. Thietpbited impairment is an impact that, in the
professional judgment of the responsible NPS mamagrild harm the integrity of park resources or
values. An impact to any park resource or value,haydoes not necessarily, constitute impairmigunt,
an impact would be more likely to constitute impant when there is a major or severe adverse effect
upon a resource or value whose conservation is:

» necessary to fulfill specific purposes identifiedie establishing legislation or proclamation of
the park;

» key to the natural or cultural integrity of the laor

» identified as a goal in the park’s general managemkan or other relevant NPS planning
documents.

An impact would be less likely to constitute immpaémt if it is an unavoidable result of an action
necessary to pursue or restore the integrity df pgsources or values and it cannot be furtheigatiid.

The park resources and values that are subjelsetod-impairment standard include:

» the park’s scenery, natural and historic objeatd, wildlife, and the processes and conditions that
sustain them, including, to the extent presenbéngark: the ecological, biological, and physical
processes that created the park and continue tgpaatit; scenic features; natural visibility, both
in daytime and at night; natural landscapes; nhtmandscapes and smells; water and air
resources; soils; geological resources; paleonitdbgesources; archeological resources; cultural
landscapes; ethnographic resources; historic agtdgtoric sites, structures, and objects; museum
collections; and native plants and animals;

* appropriate opportunities to experience enjoyméttie@above resources, to the extent that can
be done without impairing them;

» the park’s role in contributing to the nationalwliy, the high public value and integrity, and the
superlative environmental quality of the nationatkpsystem, and the benefit and inspiration
provided to the American people by the nationak ggstem; and

» any additional attributes encompassed by the dpegifues and purposes for which the park was
established.

Impairment findings are not necessary for visitee and experience, socioeconomics, public heath an
safety, environmental justice, land use, and ppstations, because impairment findings related back
park resources and values, and these impact aeastagenerally considered park resources or galue



according to the Organic Act, and cannot be imphkiinghe same way that an action can impair park
resources and values.

Impairment may result from NPS activities in mamagihe park, visitor activities, or activities
undertaken by concessioners, contractors, andsotiperating in the park. The NPS's threshold for
considering whether there could be impairment getdaon whether an action would have major (or
significant) effects. The following analysis evakgwhether or not the applicable resources carried
forward in this document would be impaired by theferred alternative.

* Soundscapes- Sounds play an important role in maintaining thgadnd diverse ecosystems in
Zion National Park. Properly functioning soundscagee important for animal communication,
territory establishment, predator and prey relatigos, mating behaviors, nurturing young and
effective use of habitat. Visitors to Zion appréeiand value natural sounds and a soundscape
management program will help ensure that the samapdsresource is preserved in an unimpaired
condition for future generations. Appropriate saiadd sound levels are essential to ensuring an
authentic experience of cultural and traditionabecapes, resources, and values. This
Soundscape Management Plan (SMP) outlines an agijptoananage and protect the acoustic
environment for visitor enjoyment and for wildlifeeds. Using the above criteria, soundscapes
are not necessary to fulfill specific purposes fdiexd in the establishing legislation or
proclamation of the park; they are key to the raltintegrity of the park; and they are identified
as a goal in the park’s general management plather relevant NPS planning documents. For
these reasons, and because the preferred altermadivd result in changes to acoustic conditions
that would move the soundscape resource towarddasieed condition leading to long-term
moderate beneficial effects to the soundscape resptinere would be no impairment to park
soundscapes.

* Wildlife, Threatened and Endangered Animal Specieand Animal Species of Concers-
Many animals, insects and birds decipher sounfladalesirable habitat and mates, avoid
predators and protect young, establish territarebsto meet other basic survival needs. Scientific
studies have shown that wildlife can be adversHigcted by sounds and sound characteristics
that intrude on their habitats. Zion is home tgpécses of amphibians, 28 species of reptiles, 79
mammal species, 289 bird species, and 7 fish speseveral threatened and endangered animals
and animal species of concern either occur wititii® Zncluding: Mexican spotted owl,
California condor, and peregrine falcon. The SMBimes a strategy to protect acoustic
conditions for wildlife and the role of the soundpe in ensuring healthy and dynamic
ecosystems. As the preferred alternative is implaett wildlife would be exposed to reduced
levels of noise and have greater opportunitiexpegence important sounds related to
communication, predator prey relationships, malkecsen, territory establishment and other
functions. Using the above criteria, wildlife, inding threatened, endangered and sensitive
animals are not necessary to fulfill specific pug®identified in the establishing legislation or
proclamation of the park; they are key to the raltintegrity of the park; and they are identified
as a goal in the park’s general management plather relevant NPS planning documents. For
these reasons, and because the preferred altermadivd result in changes to acoustic conditions
that would move the soundscape resource towarddasieed condition leading to long-term,
moderate beneficial impacts to wildlife, there wbbk no impairment to wildlife.

» Wilderness— Zion has 124,462 acres of designated wilderard®9,047 acres of recommended
wilderness. This means that 90 percent of the igamkanaged as wilderness, as per NPS policy.
In managing these areas, the Wilderness Act andpoR&y requires that the characteristics and
values associated with wilderness be protectepeeskrved. This SMP outlines an approach to
manage and protect the acoustic environment inewilelss. As the preferred alternative is



implemented the amount of time that human-causeddsoould be heard would decrease.
Maximum and median noise free intervals would iaseeand deviation from natural ambient
would be reduced. As a result wilderness charatiesiand values would be enhanced.
Wilderness would bantrammeled by mamandthe imprint of man's wonkould be less apparent
and noticeable. A decrease in noise would enhtimcprimeval character and influence of
wilderness; the preservation of natural conditigmeluding the lack of man-made noise); and
outstanding opportunities for solitude and a prisgtand unconfined type of recreational
experienceOverall, changes in acoustic conditions would minesoundscape resource toward
the desired condition leading to long-term, modekaneficial impacts to wilderness
characteristics and values.

In addition, mitigation measures as described terAhtive B — Proposed Action/Preferred Alternative
would further lessen the degree of impact to ahg pmote the protection of these resources.

In conclusion, as guided by this analysis, goodrsm® and scholarship, advice from subject matter
experts and others who have relevant knowledgeegperience, and the results of public involvement
activities, it is the Superintendent’s professigondgment that there would be no impairment of park
resources and values from implementation of théeped alternative.



APPENDIX 2: LEGAL AUTHORITIES

The management of the national park system is duigehe Constitution, public laws, treaties
proclamations, Executive Orders, regulations, drettives of the Secretary of the Interior and the
Assistant Secretary for Fish, Wildlife and Parkise Tollowing authorities are invoked as a basis for
soundscape management, in addition to those listéek park General Management Plan (GMP).

National Park Service Organic Act (16 USC 1, 2-4)

This act establishes and authorizes the Nation& Service (NPS) “to conserve the scenery and the
national and historic objects ant the wildlife #hierand to provide for the enjoyment of the samsuich
manner and by such means as will leave them uniegb&dr the enjoyment of future generations.”

Wilderness Act of 1964 (PL 88-577, 78 Stat.890, US81131-1136)

This Act describes those lands designated or édigibbe included in the National Wilderness
Preservation System (NWPS). The NWPS was to cotftase lands, already owned by the American
people, that were "untrammeled by man." They wetgetmanaged "for the use and enjoyment of the
American people in such manner as will leave thaimpaired for future use and enjoyment as
wilderness..." No roads or structures were to bk. Bdehicles and other mechanical equipment werte n
to be used. The minimum size was set at 5,000 asidscertain exceptions. The Wilderness Act put 9
million acres of national forest land into the neystem. A process was created for congressional
designation of future acreage in the national tsrgsarks, and wildlife refuges. In 1976, the Fatlkand
Policy and Management Act set forth a processddirey Bureau of Land Management areas to the
NWPS. These four sets of public lands total 623anilacres, about 26 percent of our country.

National Environmental Policy Act (NEPA) of 1969, 8 amended

This Act is landmark environmental legislation bsthing as a goal for federal decision-making a
balance between use and preservation of naturat@ndal resources. NEPA requires all federal
agencies to: (1) Prepare in-depth studies of thiaats of and alternatives to propose “major federal
actions”; (2) use the information contained in sstidies in deciding whether to proceed with the
actions; and (3) diligently attempt to involve theerested and affected public before any decision
affecting the environment is made.

General Authorities Act (1970, 16 USC la-1throughd-8)

The purpose of this act is to include all areasinitered by the NPS in one National Park Systedtan
clarify the authorities applicable to the systerne Rct states areas of the National Park Systéa,gh
distinct in character, are united through theieifrelated purposes and resources into one najamnkl
system as cumulative expressions of a single redtlgritage; that, individually and collectiveliese
areas derive increased national dignity and rectiognof their superb environmental quality throubhir
inclusion jointly with each other in one nationakk system preserved and managed for the benefit an
inspiration of all people of the United States..."

Airport and Airway Development Act of 1970 (PL 91-58, 84 Stat.226, 49 USC §2208)

Requires airport development projects to providehe protection and enhancement of the natural
resources and environmental quality and limitsstheretary of transportation in circumventing this
purpose. No airports can be authorized with advenseonmental impacts unless it is determined in
writing that no feasible and prudent alternativeisteand steps have been taken to minimize adverse
effects. Relationship is identical to 84(f) of Depaent of Transportation Act. This Act also plackd
Federal Aviation Administration (FAA) in charge @hew airport aid program funded by a special
aviation trust fund.



Noise Control Act of 1972, as amended (PL 92-57£& WSC 84901 et seq.)

This Act establishes a national policy to promateeavironment for all Americans free from noisettha
jeopardizes their health and welfare. To accomghsd) the Act establishes a means for the cootidima
of Federal research and activities in noise conanathorizes the establishment of Federal noisssams
standards for products distributed in commerce,moudides information to the public respecting the
noise emission and noise reduction characteristissich products (42 USC 4901). The Act authorizes
and directs that Federal agencies, to the fulldsing consistent with their authority under Fedéaals
administered by them, carry out the programs withéir control in such a manner as to further the
policy declared in 42 USC 4901. Each departmermney or instrumentality of the executive, legistat
and judicial branches of the Federal Governmeniniggurisdiction over any property or facility or
engaged in any activity resulting, or which mayutei, the emission of noise shall comply with Eeal,
State, interstate, and local requirements resggectintrol and abatement of environmental noise.

Grand Canyon National Park Enlargement Act (1975, B 93-620 §8)

Section 8 recognized “natural quiet as a valueesource in its own right to be protected from digant
adverse effect.” In addition, it specifically adsised the potential for helicopter operations tseau
significant adverse effect on natural quiet andegigmce of the park.

The Redwood Act (March 27, 1978, PL 95-250, 92 Stdt63, 16 USC 1a-1)

This Act affirms the basic tenets of the Organi¢ &ad provides additional guidance on national park
system management: “the authorization of activisiesll be construed and the protection management
and administration of these areas shall be condutight of the high public value and integritfthe
national park system and shall not be exerciseiingation of the values and purposes for whickebe
various areas have been established...”

The restatement of the principles of park managémentended to serve as the basis for any judicia
resolution of competing private and public valued @terests in the national park system (SenapoRe
No. 95-528 on S. 1976 pg.7). The establishmensl&igbn of each park area provides the authority an
direction for management of each park area withénrtational park system. Purposes stated in thes par
establishing legislation or proclamation as th@weses and values of a park whose conservation is
essential to the purposes for which the area wasded in the national park system.

National Parks Air Tour Management Act of 2000 (PL106-181, Title VIII)

This act prohibits a commercial air tour operatonf conducting commercial air tour operations aver
national park or tribal lands, except in accordanitk the act, conditions prescribed for that oparay
the FAA Administrator and any commercial air toummagement plan for the park or tribal lands. The ac
sets forth specific requirements with respect Jagranting authority to commercial air tour operattm
conduct air tour operations over national parkahartting tribal lands with specified exemptionsg &)
establishment of commercial air tour managemems{ATMPS). The Act requires the FAA, in
cooperation with the NPS, to develop an ATMP fateanit of the National Park System to provide
acceptable and effective measures to mitigateaxrgmt the significant adverse impacts, if any, of
commercial air tour operations upon natural antucal resources and visitor experiences.

Executive Orders

Executive Order 11644 Off Road Vehicles on Publicands, as amended by EO 11989

This Act established policies and procedures torenthat the use of off-road vehicles on publi@in
will be controlled and directed so as to proteetrnsources of those lands, to promote the safetiy o
users of those lands, and to minimize conflicts mgrthe various uses of those lands. Each respective
agency head shall develop and issue regulationa@dmdhistrative instructions to provide for
administrative designation of the specific areastasils on public lands on which use of off-road
vehicles may be permitted, and areas in which sieeafi off-road vehicles may not be permitted.



Director’s Order-12: Conservation Planning, Environmental Impact Analysis & Decision-Making

The purpose of this Director’s Order (DO) is to\pde the policies and procedures by which the Naiio

Park Service carries out its responsibilities uIEPA. DO-12 discusses the NPS approach to

environmental analysis, public involvement, ansuese-based decision making. The following

recommendations are incorporated into DO-12:

= Use of interdisciplinary approaches and princijphedecision-making;

= Decisions based on technical and scientific infdroma

= Establishment of benchmarks demonstrating best gasmnant processes (such as resource councils
and project review teams) in development, analgsid,review of projects;

= Use of alternative dispute resolution and othecgsses to resolve internal and external disputes;

= Peer review panels to address conflicts among res@pecialists regarding validity and
interpretation of data and resource information;

= Analysis of impairment to resources as part ofethi@ronmental impact analysis process; and

= Post-litigation review and analysis of decision-ingkfor potential improvements to resource-based
decisions.

DO-47: Soundscape Preservation and Noise Management

The purpose of the DO is to articulate NationakP&grvice operational policies that will require the
fullest extent practicable, the protection, maiatee, or restoration of the natural soundscapeireson

a condition unimpaired by inappropriate or excessigise sources. The necessity for the order mbas
on the recognition that natural sounds are intit@iresource conditions in national parks andhéirt
enjoyment by the visiting public. The necessitfuisher based on the recognition that human caused
noise, in terms of type, loudness, frequency, damaand area extent, can disrupt both naturalogocél
processes in parks and visitor experiences. édegnized that certain individual types or souafes
noise have impacts, and that human caused sowgaharal may cumulatively impact park resources or
visitor enjoyment.

DO-47 describes the following components of a ssaade management plan: “Superintendents will
address the preservation of natural soundscapethamdimination, mitigation, or minimization of
inappropriate noise sources through NPS planniaggsses (see DO-2: Park Planning) and operations
policies. Soundscape preservation and noise maradearan be addressed in appropriate sections of
General Management Plans or through a variety if ipgplementation plans. If needed to deal with the
complexity or urgency of a noise issue, a sepanmgiementation plan will be developed. These park
planning efforts will (1) describe the baselineunat ambient sound environment in qualitative and
guantitative terms; (2) identify sound sources smahd levels consistent with park legislation and
purposes; (3) identify the level, nature and orgfiinternal and external noise sources; (4) adieu
desired future soundscape conditions; and (5) rewamd the approaches or actions that will be tagen t
achieve those conditions or otherwise mitigateaoigacts.”

36 CFR § 2.12 Audio disturbances

The following are prohibited:

(1) Operating motorized equipment or machinery sudcnaslectric generating plant, motor vehicle,
motorized toy, or and audio device such as a raelieyision set, tape deck or musical instrumera in
manner: (i) That exceeds a noise level of 60 dézitneasured on the A-weighted scale at 50 feet or,
if below that level, nevertheless, (i) makes naigech is unreasonable, considering the nature and
purpose of the actors conduct location time of alagight, purpose for which the area was
established, impact on park users, and other fathat should govern the conduct of a reasonably
prudent person under the circumstances.

(2) In developed areas, operating a power saw, excgptignt to the terms and conditions of a permit.
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(3) In non-developed areas, operating any type of prtaotor or engine, except pursuant to the terms
and conditions of a permit. This paragraph doesappty to vessels in areas where motor boating is
allowed.

(4) Operating a public address system, except in cdiomewith a public gathering or special event for
which a permit has been issued pursuant to §2.82.64.

36 CFR § 2.17 Aircraft and air delivery

Under this regulation the following are prohibited:

(1) Operating or using aircraft on lands or waters iothan at locations designated pursuant to special
regulations.

(2) Where a water surface is designated pursuant sgpgvh (a)(1) of this section, operating or using
aircraft under power on the water within 500 fefldboations designated as swimming beaches, boat
docks, piers, or ramps, except as otherwise degigna

(3) Delivering or retrieving a person or object by mdmate, helicopter, or other airborne means, except
in emergencies involving public safety or seriousperty loss, or pursuant to the terms and
conditions of a permit.

36 CFR § 2.18 Snowmobiles

Under this regulation the following is prohibit€dperating a snowmobile that makes excessive noise.
Excessive noise for snowmobiles manufactured, atigr1, 1975 is a level of total snowmobile noise
that exceeds 78 decibels measured on the A-weigletdd at 50 feet. Snowmobiles manufactured
between July 1, 1973 and July 1, 1975 shall nasteigmore than 82 decibels on the A-weighted sofle
50 feet. All decibel measurements shall be baseshowmobile operation at or near full throttle.

NPS Management Policies 2006: 4.9 Soundscape Managat
The Management Policies for 4.9. Soundscape Managestates:

The NPS will preserve, to the greatest extent ptesssihe natural soundscapes of paNatural
soundscapes exist in the absence of human- caosed.sThe natural soundscape is the aggregaté of al
the natural sounds that occur in parks, togethtr thie physical capacity for transmitting natur@lisds.
Natural sounds occur within and beyond the rang®ohds that humans can perceive, and can be
transmitted through air, water, or solid materials.

Some natural sounds in the natural soundscapédsarpart of the biological or other physical resmur
components of the park. Examples of such natutatide®include:

" Sounds produced by birds, frogs, or katydids tineédkrritories or aid in attracting mates;

" Sounds produced by bats or porpoises to locategregvigate;

" Sounds received by mice or deer to detect and greidhators or other danger; and

. Sounds produced by physical processes, such asmihd trees, claps of thunder, or falling water.

The service will restore degraded soundscapestaatural condition wherever possible, and willtecd
natural soundscapes from degradation due to noisiegirable human-caused sound). Using appropriate
management planning, superintendents will idemtifiat levels of human- caused sound can be accepted
within the management purposes of parks. The frazjas, magnitudes, and durations of human-caused
sound considered acceptable will vary throughoaifpiirk, being generally greater in developed aaads
generally lesser in undeveloped areas. In and ewljdc parks, the Service will monitor human atieg

that generate noise that adversely affects pankdsmapes, including noise caused by mechanical or
electronic devices. The Service will take actioptevent or minimize all noise that, through freoge
magnitude, or duration, adversely affects the mhsoundscape or other park resources or valug¢isaor
exceeds levels that have been identified as beicgptable to, or appropriate for, visitor usesatdites
being monitored. (See Use of Motorized Equipme2138.0verflights and Aviation Uses 8.4)
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NPS Management Policies 2006: 5.3.1.7 Cultural Sodscape Management

Culturally appropriate sounds are important elesenthe national park experience in many parke. Th
Service will preserve soundscape resources anévalithe parks to the greatest extent possible to
protect opportunities for appropriate transmissiboultural and historic sounds that are fundamenta
components of the purposes and values for whicpdhies were established. Examples of appropriate
cultural and historic sounds include native drungnmusic (at New Orleans Jazz National Historical
Park), and bands, marching, cannon fire, or othiltany demonstrations at some national battlefield
parks. The Service will prevent inappropriate aressive types and levels of sound (noise) from
unacceptably impacting the ability of the soundsdaptransmit the cultural and historic resouraensis
associated with park purposes.

NPS Management Policies 2006: 8.2.3 Use of MotorizEquipment

The variety of motorized equipment—including visit@hicles, concessioner equipment, and NPS
administrative or staff vehicles and equipment—tyarates in national parks could adversely impact
park resources, including the park’s natural socaps and the flow of natural chemical informatiod a
odors that are important to many living organismsaddition to their natural values, natural sounds
(such as waves breaking on the shore, the roarieéi and the call of a loon), form a valued pafrthe
visitor experience. Conversely, the sounds of meaticle traffic, an electric generator, or loudsicu
can greatly diminish the solemnity of a visit ta@ional memorial, the effectiveness of a park
interpretive program, or the ability of a visitortiear a bird singing its territorial song. Manyksathat
appear as they did in historical context no lorsgamd the way they once did.

The Service will strive to preserve or restorerthtural quiet and natural sounds associated wth th
physical and biological resources of parks. Tohis, superintendents will carefully evaluate anchatge
how, when, and where motorized equipment is usedlllwho operate equipment in the parks, including
park staff. Uses and impacts associated with theotimotorized equipment will be addressed in park
planning processes. Where such use is necessagppnpriate, the least impacting equipment, velicl
and transportation systems should be used, consigin public and employee safety. The natural
ambient sound level—that is, the environment ohsbithat exists in the absence of human-caused
noise—is the baseline condition, and the standgachat which current conditions in a soundscapk wil
be measured and evaluated.

NPS Management Policies 2006: 8.4 Overflights andviation Uses

A variety of aircraft, including military, commeatdi general aviation, and aircraft used for NPS
administrative purposes, fly in the airspace oaiomal parks. Although there are many legitimate
aviation uses, overflights can adversely affeckpasources and values and interfere with visitor
enjoyment. The Service will take all necessarystemvoid or mitigate unacceptable impacts from
aircraft overflights.

Because the nation’s airspace is managed by the E®AService will work constructively and
cooperatively with the FAA and national defense atir agencies to ensure that authorized aviation
activities affecting units of the national parktgys occur in a safe manner and do not cause unabbtep
impacts on park resources and values and visifmerénces. The Service will build and maintain a
cooperative and problem-solving relationship wigttional defense agencies to address the
congressionally mandated mission of each agencyannt or mitigate unacceptable impacts of
military training or operational flights on parksarces, values and the visitor experience. Cotparis
essential because the other agencies involveddtaitgory authorities and responsibilities that inings
recognized by the Service.
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