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SUMMARY

Minute Man National Historical Park (NHP) is located in Concord, Lexington, and Lincoln, MA.
Containing 1,038 acres, the park preserves historic sites, structures, properties and landscapes
associated with the opening battles of the American Revolution, which occurred April 19", 1775.
Public Law 86-321, passed by Congress in 1959, established Minute Man NHP to preserve and
interpret properties related to the Battles of Lexington and Concord. This act was supplemented by
Public Law 102-488 in 1992, which expanded the park boundary and reiterated the purpose of the park
to include the preservation and interpretation of the American Literary Renaissance sites and the
historic landscape along the Battle Road between Lexington and Concord. The park was expanded
again in 2012 with the addition of the Colonel Barrett House and Farm to the west. The sounds
associated with these important sights are vital to providing visitors with an environment that is
conducive to reflection and contemplation of the events that occurred at the park.

In order to protect this acoustic environment and soundscape, the National Park Service prepared this
Acoustic Resource Management Plan for Minute Man NHP. The purpose of this Acoustic Resource
Management Plan (ARMP) and Environmental Assessment (EA) is 1) to link acoustic resource
management to existing park management direction, (2) to define the existing ambient acoustic
conditions, 3) to provide objectives and standards for current and future management, and 4) to identify
potential management actions designed to ensure that acoustic objectives and standards are met.

The EA evaluates two alternatives: Alternative A - No Action and Alternative B - Preferred Alternative.
Alternative A represents no change from current management direction or level of management
intensity and involves continuing with the present course of action expressed in existing park
management documents. Alternative B includes the development of a management plan that describes
appropriate and inappropriate sound sources and levels, acoustic environment objectives, acoustic
indicators and standards, monitoring approaches and protocols, and methods for modifying the plan
using an adaptive management approach.

This EA has been prepared in compliance with the National Environmental Policy Act (NEPA) to
provide the decision-making framework that 1) analyzes a reasonable range of alternatives to meet
objectives of the proposal, 2) evaluates potential issues and impacts to Minute Man NHP resources and
values, and 3) identifies mitigation measures to lessen the degree or extent of these impacts. Resource
topics evaluated in detail in this document are a) acoustic environment and soundscapes, b) visitor use
and experience, ¢) park operations, d) wildlife and threatened and endangered animal species and
animal species of concern, e) cultural landscapes, and f) historic structures. All other resource topics
were dismissed because the project would result in negligible to less than minor effects. No major
adverse effects were identified as a result of this project. No adverse effects on cultural resources under
Section 106 of the National Historic Preservation Act (NHPA) would occur. Public scoping was
conducted to assist with the development of this document; comments were received and considered in
the evaluation of effects.

Public Comment

If you wish to comment on this ARMP and EA, access the document and comment form at
http://planning.nps.gov. Alternatively, send comments to: Lou Sideris, Chief of Planning and
Communication, Minute Man NHP, 174 Liberty Street, Concord MA 01742 or lou_sideris@nps.gov.

This ARMP and EA will be on public review for 30 days. Before including your address, phone
number, email address, or other personal identifying information in your comment, you should be
aware that your entire comment — including your personal identifying information — may be made
publicly available at any time. Although you can ask us in your comment to withhold your personal
identifying information from public review, we cannot guarantee that we will be able to do so.
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Minute Man National Historical Park
Acoustic Resources Management Plan and
Environmental Assessment

PURPOSE AND NEED
INTRODUCTION

Minute Man National Historical Park (NHP) is located in Concord, Lexington, and Lincoln, MA.
Containing 1,038 acres, the park preserves historic sites, structures, properties and landscapes associated
with the opening battles of the American Revolution, which occurred April 19", 1775. Public Law 86-
321, passed by Congress in 1959, established Minute Man NHP to preserve and interpret properties
related to the Battles of Lexington and Concord. This act was supplemented by Public Law 102-488 in
1992, which expanded the park boundary and reiterated the purpose of the park to include the
preservation and interpretation of the American Literary Renaissance sites and the historic landscape
along the Battle Road between Lexington and Concord. The park was expanded again in 2012 with the
addition of the Colonel Barrett House and Farm to the west. The sounds associated with these important
sights are vital to providing visitors with an environment that is conducive to reflection and contemplation
of the events that occurred at the park.

In order to protect the park’s acoustic environment, the National Park Service prepared an Acoustic
Resource Management Plan for Minute Man NHP. The purpose of this Acoustic Resource Management
Plan (ARMP) and Environmental Assessment (EA) is (1) to link soundscape and acoustic management to
existing park management direction, (2) to define the existing ambient acoustic environment, (3) to
provide objectives and standards for its current and future management, and (4) to identify potential
management actions designed to ensure that acoustic resource objectives and standards are met.

This document was formulated and prepared in accordance with the National Environmental Policy Act
(NEPA) of 1969, regulations of the Council on Environmental Quality (CEQ) (40 CFR §1508.9), and the
National Park Service (NPS) Director’s Order (DO)-12: Conservation Planning, Environmental Impact
Analysis, and Decision-making. This plan is tiered from the Minute Man National Historical Park General
Management Plan (GMP) (NPS, 1989), and Foundation Document (NPS, 2014).

BACKGROUND

Minute Man NHP was authorized in 1959 by P.L. 86-321 “to preserve for the benefit of the American
people certain historic structures and properties of outstanding national significance associated with the
opening of The War of the American Revolution.” The authorizing legislation was amended in 1992 after
completion of the last GMP by P.L. 102-488 which reaffirmed the congressional intent and specifically
directed the park to preserve and interpret “the historic landscape along the road between Lexington and
Concord.” The 1992 legislation also included, among other items, a statement to the park’s purposes
calling for the “preservation and interpretation of ... sites associated with the causes and consequences of
the American Revolution.” This statement has been interpreted as allowing the park to look beyond the
events of April 19, 1775 and to see the park in a context broader than the Revolutionary War itself. P.L.
102-488 also established park purpose of preserving and interpreting the American Literary Renaissance
at sites in the Wayside Unit.

Minute Man NHP is located approximately 16 miles northwest of Boston, MA. The region surrounding
the park has developed from a semi-rural area to mature suburbs and experiences continual growth



pressures. Growth from residential, commercial, and industrial development has increased impacts from
traffic, noise, and density in and around the park. The park attracts more than one million visitors each
year.

Minute Man NHP has four units including Battle Road Unit, North Bridge Unit, Wayside Unit, and
Barrett’s Farm Unit. Figure 1. Park Mapshows the park boundaries and individual units.

Battle Road Unit - The Battle Road Unit, with 849 acres, encompasses the road that passes from
Meriam’s Corner in Concord through Lincoln to Fiske Hill in Lexington, along which local militias
battled British regulars. Stretching about four miles along Massachusetts Avenue / North Great Road /
Lexington Road / Route 2A, the Battle Road Unit has been rehabilitated in many places to reveal the
landscape of 1775. The unit features the Minute Man Visitor Center and many historic buildings and
sites, including Parker’s Revenge, Fiske Hill, Captain William Smith House, Paul Revere Capture Site,
Hartwell Tavern, Bloody Angle, and Meriam’s Corner. Much of the Battle Road Trail has been returned
to the width and material of the historic Battle Road. The trail traverses woodlands, wetlands, and
agricultural farm fields.

North Bridge Unit - Located in Concord, the core of this unit is the North Bridge, which crosses the
Concord River. The rebuilt structure commemorates the fighting between local militia and minute
companies and British regulars on April 19, 1775. This unit also includes the North Bridge Visitor Center,
Minute Man Statue, and Major John Buttrick House.

Wayside Unit - The Wayside, a National Historic Landmark dating from before the American
Revolution, is located in Concord. In the 19th century, it became the home, sequentially, of educator
Bronson Alcott, writers Louisa May Alcott and Nathaniel Hawthorne, and children’s author Margaret
Sidney. This unit celebrates Concord’s rich literary tradition and the development of a uniquely American
literature.

Barrett’s Farm Unit - Barrett’s Farm was the home of Colonel James Barrett, who commanded the
Middlesex Militia in 1775 and was responsible for stockpiles of arms and supplies for the colonial militia.
Colonel Barrett used his farm as a storage depot. British troops were seeking these arms on April 19,
1775, precipitating the Battles of Lexington and Concord and the Revolutionary War.
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Acoustic Environment/ Soundscape

The park acoustic environment offers an array of rich and diverse natural and culturally appropriate
sounds. These sounds are an integral component of what makes Minute Man NHP a unique place set
aside for purposes expressed in the NPS Organic Act and the park’s enabling legislation. An important
part of the NPS mission is to preserve or restore the natural and culturally appropriate sounds and acoustic
resources of parks and provide for enjoyable visitor experiences.

For management and planning purposes, it is important to distinguish and define certain key terms.
Acoustic resources are physical sound sources, including both natural sounds (wind, water, geophysical,
wildlife, vegetation) and cultural and historic sounds (battle reenactments, tribal ceremonies, quiet
reverence). The acoustic environment is the combination of all the acoustic resources within a given area
- natural sounds as well as human-caused sounds - together with the physical capacity for transmitting
sounds in a given environment. Soundscape is the component of the acoustic environment that can be
perceived and comprehended by the humans. The character and quality of the soundscape influence
human perceptions of an area, providing a sense of place that differentiates it from other regions. Noise
refers to sound which is unwanted, either because of its effects on humans and wildlife, or its interference
with the perception or detection of other sounds.

The natural acoustic environment exists in the absence of human-caused sound. Natural sounds occur
within and beyond the range of sounds that humans can perceive, and can be transmitted through air,
water, or solid materials. Some natural sounds in the natural acoustic environment are also part of the
biological or physical resource components of the park, such that protection of the soundscape also
constitutes protection of other resource values directly identified as necessary to the park’s purpose.

Cultural soundscapes include opportunities for appropriate transmission of cultural and historic sounds
that are fundamental components of the purposes and values for which the parks were established.
Culturally appropriate sounds are important elements of the national park experience in many parks.
Examples of appropriate cultural and historic sounds can include drumming, battle reenactments,
traditional music, farm animals, and Native American chants and songs. At military sites and battlefields
such as Minute Man NHP cultural sounds often include bands, muskets, cannon fire, or other military
demonstrations. NPS works to prevent inappropriate or excessive types and levels of noise from
unacceptably impacting the ability of the acoustic environment to transmit the cultural and historic
resource sounds associated with park purposes.

Natural and cultural sounds are inherent components of “the scenery and the natural and historic objects
and the wild life” protected by the NPS Organic Act. They are vital to the visitor experience of many
parks and provide valuable indicators of the health of various ecosystems. Cultural sounds can provide
visitors with a richer and more complete understanding of day-to-day life and experience during
important places and periods in our nation’s history. Noise is of concern because it can degrade the
acoustic environment, impede ecological function and diminish a visitor’s ability to experience the sounds
associated with park purposes. As was reported to the U.S. Congress in the Report on the Effects of
Aircraft Overflights on the National Park System (NPS, 1995), a system-wide survey of park visitors
revealed that nearly as many visitors come to national parks to enjoy the natural sounds (91 percent) as
come to view the scenery (93 percent). Noise can distract visitors from the resources and purposes of
cultural areas--the tranquility of historic settings and the solemnity of memorials, battlefields, prehistoric
ruins, and sacred sites.

Increasingly, parks do not sound like they once did. Natural and cultural sounds are being masked or
obscured by a wide variety of human activities. In some parks, the ability to hear sounds is disappearing
at such a rate that some sounds sources may be gone before their existence can even be documented.
Thus, soundscape preservation and noise management is one dimension of the complex challenge of



achieving the NPS mission of preserving park resources unimpaired for the enjoyment of present and
future generations.

NPS guidance requires park superintendents to identify sounds that are intrinsic to the park purpose and
to determine levels of human-caused sound which can be accepted given the management purposes of
park. Within and adjacent to parks, park managers are required to monitor noise that adversely affects
park acoustic environment and soundscapes. Further, the NPS should take action to prevent or minimize
all noise that adversely affects park acoustic environment, soundscapes and other resources and values, or
that exceeds levels acceptable for visitor use and enjoyment.

PURPOSE

The purpose of the action is to protect and manage the acoustic environment and soundscape in Minute
Man NHP and to:

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

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

. Provide an approach to protect and manage the acoustic environment that is consistent with

National Park Service policy.

Specifically the purpose is to:

= Identify appropriate and inappropriate acoustic sources for the Historic/Commemorative Zone
and the Development Zone.

. Identify and implement indicators of acoustic environment quality.

= Develop acoustic standards for the Historic/Commemorative Zone and the Development Zone.

= Identify and implement methods for monitoring acoustic resource conditions to ensure that
quality standards are being met.

= Identify management actions to be taken to ensure that acoustic resource quality standards are
not exceeded and to restore a degraded acoustic environment to desired conditions.

= Identify a process to eliminate or mitigate sources of sound that are not appropriate to park

purposes or management objectives.

NEED

In surveys of the American public, 91 percent of respondents indicated that providing opportunities to
experience natural quiet and the sounds of nature was an important reason for having national parks
(NPS, 1995). In fact, 72 percent felt that one of the most important reasons for preserving national parks
is to provide opportunities to experience natural peace and the sounds of nature (Haas & Wakefield,
1998). In response to the value the public places on soundscapes, NPS requires park managers at historic
sites to preserve and safeguard the natural and cultural soundscape so that the sounds related to the place
and time associated with the purpose of the park can be experienced by visitors.

The action is needed because:

. Appropriate sounds and sound levels are essential to ensuring an authentic experience of
cultural and historic events, landscapes, resources, and values. Culturally significant sites and
resources at Minute Man NHP can be diminished by unwanted or inappropriate sounds.

= Minute Man NHP’s 1.2 million annual visitors come to directly experience and gain
understanding of the place where the opening battles of the American Revolution led to the
creation of our nation. Visitors seek a sense of place, historical understanding, and quiet
contemplation in the actual place where these events occurred. As a result, Minute Man NHP



has identified a “Contemplative Visitor Experience” as a fundamental park value in general
planning documents.

. Traffic noise from Route 2A, aircraft overflights from Hanscom Field, park operations and
other noise sources can be detrimental to visitor experience. Visitors report that noise and
speed of cars on Route 2A are the greatest impacts on their experience at the park (Le et al.,
2008).

. Visitors to Minute Man NHP appreciate and value natural and cultural sounds and an acoustic
resource management program will help ensure that the soundscape resource is preserved in an
unimpaired condition for future generations.

" Acoustic resource management activities require collaboration with federal, state, county, and
local entities, and a soundscape management plan provides a basis for communication,
coordination, and project planning with partners and neighbors.

. Sounds play an important role in maintaining healthy and diverse ecosystems. A properly
functioning acoustic environment is important for animal communication, territory
establishment, predator and prey relationships, mating behaviors, nurturing young, effective use
of habitat, and other natural functions. An acoustic resource management program is needed to
promote ecosystem sustainability.

Like many areas in the U.S., including other national parks, the sources and intensity of noise in Minute
Man NHP have increased in recent decades. Today, commercial airlines, general aviation, and other
aircraft routinely fly over the park. Tour buses, trucks, cars, and motorcycles as well as park operations
and other activities also add to noise levels in many areas of the park. This ARMP provides a systematic
approach to addressing noise issues, now and in the future.

RELATIONSHIP WITH OTHER PLANS

Planning in the NPS takes two different forms: general management planning and implementation
planning. General management plans are required for national parks by the National Park and Recreation
Act of 1978. Implementation plans, which tier off of general management plans, focus on “how to
implement an activity or project needed to achieve a long-term goal” (NPS, 2006). Minute Man NHP’s
General Management Plan (NPS, 1989) and the Foundation Document (NPS, 2014) are the foundational
documents for managing the park.

The Minute Man GMP and Foundation Document provide general guidance on the management of
natural and cultural soundscapes. Descriptions, strategies for management, and actions reflected in the
General Management Plan (GMP) are provided below in the description of the no action alternative. The
programmatic guidelines, findings, objectives, standards and mitigation measures expressed in this
ARMP provide additional detail to the GMP and Foundation Document direction for acoustic and noise
management, and are consistent with GMP decisions. The Foundation Document establishes a
Contemplative Visitor Experience as a fundamental value and Natural Resources as an important
resource. It further states that park managers will manage park acoustic resources to foster a more
contemplative environment appropriate to a commemorative and historical setting. It is the purpose of
this plan, tiering from the park’s GMP and Foundation Document, to meet these needs by providing
specific management actions to be implemented and specific procedures to be followed. Nothing in this
plan should conflict with other resource plans for the park.

APPROPRIATE USE

The goals, objectives, and management actions outlined in this plan are consistent with NPS policy as
described in NPS Management Policies 2006, sections 1.5, 8.1.2, and 8.2.



Section 1.5 of Management Policies 2006, Appropriate Use of Parks, directs that the NPS must ensure
that uses allowed in parks would not cause impairment of, or unacceptable impacts on park resources and
values. A new form of park use may be allowed within the park only after a determination has been made
in the professional judgment of the park manager that it will not result in unacceptable impacts.

Section 8.1.2 of Management Policies 2006, Process for Determining Appropriate Uses, provides
evaluation factors for determining appropriate uses. All proposals for park uses are evaluated for:

consistency with applicable laws, executive orders, regulations, and policies;
consistency with existing plans for public use and resource management;
actual and potential effects on park resources and values;

total cost to the Service; and

whether the public interest will be served.

Park managers must continually monitor park uses to prevent unanticipated and unacceptable impacts. If
unanticipated and unacceptable impacts emerge, the park manager must engage in a thoughtful, deliberate
process to further manage or constrain the use, or discontinue it.

Section 8.2 of Management Policies 2006, Visitor Use states: “To provide for enjoyment of the parks, the
National Park Service will encourage visitor use activities that:

e are appropriate to the purpose for which the park was established, and

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

o will foster an understanding of and appreciation for park resources and values, or will promote
enjoyment through direct association with, interaction with, or relation to park resources; and

e can be sustained without causing unacceptable impacts to park resources and values.”

SCOPING

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

e determine which issues should be addressed in the ARMP and EA;

e determine important issues to be given detailed analysis and eliminate issues not requiring detailed
analysis;

o identify related projects and associated documents;
identify permits, surveys, consultations, etc., required by other agencies; and

e create a schedule that allows adequate time to prepare and distribute the ARMP and EA for public
review and comment before a final decision is made.

Early in the planning process, staff at Minute Man NHP conducted internal scoping. This interdisciplinary
process defined the purpose and need, identified potential actions to address the need, determined the
likely issues and impact topics, and identified the relationship of the proposed action to other planning
efforts at Minute Man NHP.

Input for this ARMP was integrated with public scoping for the General Management Plan Amendment
for the Battle Road Unit (still in draft) and Foundation Document. A public workshop was held in
February 2007 with over 100 participants. Newsletters and invitations were sent to a large distribution
list. Meeting announcements and results were posted on the park website (www.nps.gov/MIMA) and the
NPS Planning, Environment and Public Comment (PEPC) website (planning.nps.gov). A major visitor
use survey was conducted at the park in 2007 (Le, et al., 2008). The results were presented and discussed



at a well-attended meeting in June 2008 with participants from the park, the Concord and Lexington
Chambers of Commerce, managers of nearby historic sites, Friends of Minute Man National Park, and
other public entities. Letters were sent to the Massachusetts State Historic Preservation Officer, U.S. Fish
and Wildlife Service, and the Wampanoag Tribe of Gay Head (Aquinnah) Tribal Historic Preservation
Officer notifying them of the start of the planning process, and inviting them to participate.

ISSUES AND IMPACT TOPICS RETAINED FOR FURTHER ANALYSIS

In the Affected Environment and Environmental Consequences section of this document NPS considers
the direct, indirect, and cumulative effects of the proposed action on the environment, along with
connected and cumulative actions. Impacts are described in terms of context and duration. The context or
extent of the impact is described as localized or widespread. The duration of impacts is described as short-
term or long-term. The intensity and type of impact is described as negligible, minor, moderate, or major,
and as beneficial or adverse. The NPS equates “major” effects as “significant” effects. The identification
of “major” effects would trigger the need for an Environmental Impact Statement (EIS). Where the
intensity of an impact could be described quantitatively, the numerical data are presented; however, most
impact analyses are qualitative and use best professional judgment in addition to available data to make
the assessment.

The NPS defines “measurable” impacts as moderate or greater effects. It equates “no measurable effects”
as minor or less effects. “No measurable effect” is used by the NPS in determining if a categorical
exclusion applies or if impact topics may be dismissed from further evaluation in an EA or EIS. The use
of “no measurable effects” in this EA pertains to whether the NPS dismisses an impact topic from further
detailed evaluation in the EA. The reason the NPS uses “no measurable effects” to determine whether
impact topics are dismissed from further evaluation is to concentrate on the issues that are truly
significant to the action in question, rather than amassing needless detail in accordance with CEQ
regulations at 1500.1(b).

Impact topics for the proposed action have been identified on the basis of federal laws, regulations, and
orders; Management Policies 2006; and NPS knowledge of resources at Minute Man NHP. Impact topics
that are carried forward for further analysis in this EA are listed below. Each impact topic is further
described and analyzed in the Affected Environment and Environmental Consequences sections of this
document.

Acoustic Environment and Soundscape

In accordance with the Management Policies 2006and DO-47: Soundscape Preservation and Noise
Management, an important component of the NPS mission is the preservation of cultural and natural
sound resources associated with national park units. Natural soundscapes and natural acoustic conditions
exist in the absence of human-caused sound. Although the management policies currently refer to the
term soundscape as the aggregate of all natural sounds that occur in a park, differences exist between the
physical acoustic sources and human perceptions of those sound sources. Because the NPS works to
protect and enhance park resources and visitor experiences, it is important to distinguish and define
certain key terms. Acoustic resources are physical sound sources, including both natural sounds (wind,
water, geophysical, wildlife, vegetation) and cultural and historic sounds (battle reenactments, tribal
ceremonies, quiet reverence). The acoustic environment is the combination of all the acoustic resources
within a given area - natural sounds as well as human-caused sounds - together with the physical capacity
for transmitting sounds in a given environment. Soundscape is the component of the acoustic environment
that can be perceived and comprehended by the humans. The character and quality of the soundscape
influence human perceptions of an area, providing a sense of place that differentiates it from other
regions. Noise refers to sound which is unwanted, either because of its effects on humans and wildlife, or
its interference with the perception or detection of other sounds.



Culturally appropriate sound sources and the capacity to transmit cultural sounds are also important
components of the acoustic environment. Opportunities to hear cultural sounds such as battle
reenactments, living history demonstrations, agricultural sounds, and musket fire are important elements
of the park experience at Minute Man NHP. NPS strives to protect opportunities for appropriate
transmission of cultural and historic sounds that are fundamental components of the purposes and values
for which the parks were established. NPS works to prevent inappropriate or excessive types and levels
of noise from unacceptably impacting the ability of the acoustic environment to transmit the cultural and
historic resource sounds associated with park purposes.

The frequencies, magnitudes, and durations of human-caused sound considered acceptable varies among
NPS units and can vary throughout each unit, being generally greater in developed areas and less in
undeveloped areas. Because the proposed actions in this plan have the potential for measurable effects on
the acoustic environment, this topic has been carried forward for further analysis in this document.

Visitor Use and Experience

According to the Management Policies 2006, the enjoyment of park resources and values by people is
part of the fundamental purpose of all park units. The NPS is committed to providing appropriate, high
quality opportunities for visitors to enjoy the parks, and will maintain within parks an atmosphere that is
open and inviting for all segments of society. Further, the NPS will provide opportunities for forms of
enjoyment that are uniquely suited and appropriate to the exceptional natural and cultural resources found
in parks.

Over 1.2 million people visited Minute Man NHP in 2011. The most common visitor activities include
sightseeing, hiking, walking, and attending interpretive programs and special events (Le, et al., 2008). As
in other national parks, visitors enjoy the sounds of nature: bird songs, the rustling of leaves, the sound of
the river, and wind through the trees. These sounds can have a calming or relaxing effect; or they can
trigger memories of a pleasant past experience. Cultural sounds such as battle reenactments, musket fire,
and the sounds of agriculture can help visitors gain a more complete understanding of the events that
occurred at the park in April 1775. Because the proposed actions in this plan have the potential for
measurable effects on visitor use and experience, this topic has been carried forward for analysis in this
document.

Park Operations

Park operations refer to the protection and maintenance of infrastructure by park staff to protect and
preserve vital natural and cultural resources and provide for a quality visitor experience. Infrastructure
includes: roads, trails, housing for staff, visitor facilities (visitor centers, restrooms, picnic areas),
administrative buildings, management-support facilities (garages, shops, storage buildings, areas used to
house and store maintenance equipment, tools and materials), and utilities (phones, sewer, water and
electricity). Other park operations include activities performed by law enforcement, search and rescue,
resource management, interpretation of park resources, fire management, administrative activities, and
cooperative association activities. Many of these actions use motorized equipment that generates sound.
Because the proposed actions in this plan have the potential for measurable effects on park operations,
this topic has been carried forward for analysis in this document.

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

The NPS strives to maintain all components and processes of naturally evolving ecosystems including the
natural abundance, diversity, dynamics, distribution, habitats, and behaviors of native animal populations
and the communities and ecosystems in which they occur. NPS policy is to protect the natural abundance
and diversity of all naturally occurring communities. The NPS Management Policies 2006, NPS DO-77:



Natural Resource Management and other NPS policies provide general direction for the protection of
wildlife and wildlife habitat.

Many animals decipher sounds to find desirable habitat and mates, avoid predators and protect young,
establish territories and to meet other survival needs. Scientific studies have shown that wildlife can be
adversely affected by noises that intrude on their habitats. The park represents an important aspect of their
feeding, nesting, and breeding patterns. Proposed activities included in this plan could affect wildlife.
Therefore, the impact topic of wildlife is addressed.

Cultural Landscapes

As described in DO-28: Cultural Resource Management, a cultural landscape is “a geographic area,
including both cultural and natural resources and the wildlife or domestic animals therein, associated with
a historic event, activity, or person, or exhibiting other cultural or aesthetic values.” Several landscapes
within the unit relate to the Revolutionary-era. These landscapes directly contribute to the site’s
designation to the National Register of Historic Places and the inclusion of several sites within the park as
National Historic Landmarks. Because the proposed action has the potential to alter these historic
landscapes, the impact topic of cultural landscapes is addressed. Implementing plan could affect cultural
landscapes so the impact topic is addressed. Activities will minimize noise levels in the park which will
have beneficial impacts to the cultural landscape.

Historic Structures

As described in DO-28: Cultural Resource Management, a historic structure is defined by the NPS as “a
constructed work, usually immovable by nature or design, consciously created to serve some human act.”
In order for a structure or building to be listed on or eligible for listing on the National Register of
Historic Places, it must possess historic integrity of those features necessary to convey its significance,
particularly with respect to location, setting, design, feeling, association, workmanship, and materials.
The National Register Bulletin #15: How to Apply the National Register Criteria for Evaluation (NPS,
1990) provides a comprehensive discussion of these characteristics. Minute Man NHP contains 43
historic buildings listed on the National Register. Actions in this plan may affect equipment on or around
historic structures and could have a potential effect on the feeling, setting, and association of the historic
designation. Reduction of noise and actions from noise management would have beneficial effects to the
overall feeling, setting and association of the structures by reducing the amount and levels of modern,
man-made sounds. Some noise reduction efforts from the plan such as installation of mufflers or noise
barriers, installation of modern, quieter machinery (i.e. HVAC) could negatively affect historic structures.
All actions will be in accordance with section 106 of the National Historic Preservation Act (NHPA) and
will prevent adverse effects to historic structures. Because there will be beneficial affects to setting and
association and any potential effects will be mitigated in accordance with NHPA there will be beneficial
effects on historic structures.

IMPACT TOPICS DISMISSED FROM FURTHER ANALYSIS

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

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

o they do not exist in the analysis area; or

o they would not be affected by the proposal or alternatives, or the likelihood of impacts are not
reasonably expected; or

o through the application of mitigation measures, there would be minor or less effects (i.e., no
measureable effects) from the proposal or other alternatives, and there is little or no controversy on
the subject or reasons to otherwise include the topic.
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Because the action would have no measurable effects, there would be no contribution towards cumulative
effects or the contribution would be low. For each issue or topic presented below, if the resource is found
in the analysis area or the issue is applicable to the proposal, then a limited analysis of direct and indirect,
and cumulative effects is presented. Because the action would have no measurable effects, there is no
impairment analysis included in the limited evaluations for the dismissed topics because the NPS’s
threshold for considering whether there could be impairment is based on “major” effects.

Ethnographic Resources

As described in DO-28: Cultural Resource Management, an ethnographic resource is defined as any “site,
structure, object, landscape, or natural resource feature assigned traditional legendary, religious,
subsistence, or other significance in the cultural system of a group traditionally associated with it.”
Ethnographic resources in Minute Man NHP are represented by the farming activities operated through
the NPS leasing programs and cooperative agreements. The proposed action will not impact existing
farming activities within Minute Man NHP. Therefore the impact topic of ethnographic resources is
dismissed from further analysis in this document.

Vegetation

NPS policy is to maintain native plants by preserving and restoring the natural abundance, diversities,
dynamics, distributions, and habitats of native plants populations and the communities and ecosystems in
which they occur. Further, the NPS will minimize human impacts on native plant populations,
communities, and the ecosystems and processes which sustain them (NPS, 2006). The actions proposed in
this plan would not affect vegetation in any way. The impacts to vegetation would be less than negligible.
Therefore, there would be no unacceptable impacts to vegetation and the proposed action is consistent
with §1.4.7.1 of NPS Management Policies 2006. Because these effects are less than negligible in degree
and would not result in any unacceptable impacts, this topic is dismissed from further analysis in this
document.

Lightscapes

In accordance with Management Policies 2006, the NPS strives to preserve natural ambient lightscapes,
which are natural resources and values that exist in the absence of human caused light. The proposed
action would not change or add to existing lighting in the park. The effects of the proposed action on the
lightscape would be less than negligible. Such impacts would not result in any unacceptable impacts and
the proposed action is consistent with 81.4.7.1 of NPS Management Policies 2006. Because these effects
are less than negligible and would not result in any unacceptable impacts, this topic is dismissed from
further analysis in this document.

Air Quality

The Clean Air Act of 1963 (42 U.S.C. 7401 et seq.) was established to promote the public health and
welfare by protecting and enhancing the nation’s air quality. The Act establishes specific programs that
provide special protection for air resources and air quality related values associated with NPS units.
Section 118 of the Clean Air Act requires a park unit to meet all federal, state, and local air pollution
standards. The Clean Air Act and NPS Management Policies 2006 require consideration of air quality
impacts from NPS projects. The proposed actions would have minimal beneficial impacts on air quality.
Park operations may move toward hand-held, non-motorized, or electric equipment rather than gas-
powered motorized equipment. These technologies generally have less carbon output than gas-powered
motors. Because these effects are less than negligible in degree and would not result in any unacceptable
impacts, this topic is dismissed from further analysis in this document.

Water Resources
NPS Management Policies 2006, 84.6 states that the NPS will “take all necessary actions to maintain or
restore the quality of surface waters and ground waters within the parks consistent with the Clean Water
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Act and all other applicable federal, state, and local laws and regulations.” Despite its relatively small
size, the undeveloped nature of the Battle Road Unit makes it an important piece of the rapidly
developing watershed.

There are a number of named and unnamed streams and ponds within the park. The most notable are
Cook’s Pond, just north of the Bluff, Folly Pond, just southwest of the Paul Revere Capture Site, and the
kettlehole wet meadow south of Lexington Road in Concord. EIm Brook is another notable body of
water, bisecting the park east of the Brooks complex. A third stream, Mill Brook, forms the unit’s
northwest boundary before crossing through Meriam’s Corner. There are several other small ponds in the
eastern end of the unit near the Bluff and Fiske Hill.

Water quality within the park faces the same threats as the rest of the region. Storm water runoff from
roads, agricultural fields, and residential developments is the primary threat. Industrial deposition of
heavy metals and leachate from septic systems inside and outside the park also threaten water quality.
These conditions have caused the surrounding bodies of water, including the Concord River, to
periodically exceed the Environmental Protection Agency’s criteria for dissolved oxygen, pH, and
dissolved copper. The levels of total coliform and fecal coliform concentrations also have exceeded limits
for freshwater bathing. The high levels of nitrogen and phosphorus included in these pollutants have
created eutrophic conditions in the Concord River. This means that the level of aquatic vegetation impairs
water quality. Water quality conditions in the area are also reflected in the state’s 303(d) list. All rivers
and lakes in Massachusetts are on the 303(d) list for Fish Consumption Advisory for mercury. EIm Brook
is also listed on the state’s 305(b) list for being impaired by nutrients, pathogens, and turbidity.

The actions identified in this document would not affect existing water resources. Water resources would
not be degraded or lost due to the implementation of the proposed actions in this plan. Further, such
impacts would not result in any unacceptable impacts and the proposed actions are consistent with
81.4.7.1 of NPS Management Policies 2006. Because these effects are less than negligible in degree and
would not result in any unacceptable impacts, this topic is dismissed from further analysis in this
document.

Wetlands

NPS DO-77-1: Wetland Protection and Executive Order 11990: Protection of Wetlands provide
guidelines for the protection of wetlands within NPS units. It states a policy of no net loss of wetlands and
provides a process for evaluating actions that have a potential to have adverse effects on wetlands.
Wetlands are prevalent within different portions of the Minute Man NHP mainly along river margins and
floodplains, and as isolated wetlands associated with small impoundments. The actions identified in this
document would not affect wetland characteristics or functions. Wetlands would not be degraded or lost
due to the implementation of the proposed actions in this plan. Further, such impacts would not result in
any unacceptable impacts and the proposed actions are consistent with §1.4.7.1 of NPS Management
Policies 2006. Because these effects are negligible or less in degree and would not result in any adverse
unacceptable impacts, this topic is dismissed from further analysis in this document.

Floodplains

Executive Order 11988 (Floodplain Management) requires an examination of impacts to floodplains and
potential risk involved in placing facilities within floodplains. NPS Management Policies 2006 and DO-
12: Conservation Planning, Environmental Impact Analysis, and Decision-making provide guidelines for
proposed actions in floodplains. The actions identified in this document would not affect floodplains in
the park. The proposed actions would have no effect on floodplain functions resulting in no unacceptable
impacts and the proposed actions are consistent with §1.4.7.1 of NPS Management Policies 2006.
Because these effects are negligible or less in degree and would not result in any adverse unacceptable
impacts, this topic is dismissed from further analysis in this document.
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Geologic and Soil Resources

According to the NPS Management Policies 2006, the NPS will preserve and protect geologic resources
and features from adverse effects of human activity, while allowing natural processes to continue. These
policies state that the NPS will strive to understand and preserve the soil resources of park units and to
prevent, to the extent possible, the unnatural erosion, physical removal, or contamination of the soil, or its
contamination of other resources. The proposed action would not disturb any geologic feature or any soils
in the park. This would result in negligible (or less) impact to geology and soils. Further, the proposed
action would not result in any unacceptable impacts and are consistent with §1.4.7.1 of NPS Management
Policies 2006. Because these effects are negligible or less in degree and would not result in any adverse
unacceptable impacts, this topic is dismissed from further analysis in this document.

Prime and Unique Farmlands

Prime farmland is one of several designations made by the U.S. Department of Agriculture to identify
important farmlands in the United States. It is important because it contributes to the nation’s short-range
and long-range needs for food and fiber. In general, prime farmland has an adequate and dependable
water supply from precipitation or irrigation, a favorable temperature and growing season, an acceptable
level of acidity or alkalinity, an acceptable content of salt or sodium, few to no rocks, and permeable soils
(designated as prime farmland soils). Approximately 17% of the lands within Minute Man NHP are
designated as prime farmland. No changes are proposed to these lands; therefore, the impact topic of
prime farmland soils was dismissed.

Archeological Resources

The National Historic Preservation Act (NHPA), as amended in 1992 (16 U.S.C. 470 et seq.), NEPA,
NPS Organic Act, NPS Management Policies 2006, DO-12: Conservation Planning, Environmental
Impact Analysis, and Decision-making, and DO-28: Cultural Resource Management require
consideration of impacts on cultural resources, including archeological resources. The process and
documentation required for preparation of this EA will be used to comply with Section 106 of the NHPA.
The actions described in this EA would have no adverse effect on archeological resources, resulting in no
unacceptable impacts. The proposed actions are consistent with §1.4.7.1 of NPS Management Policies
2006. Because these effects are negligible or less in degree and would not result in any adverse
unacceptable impacts, this topic is dismissed from further analysis in this document.

Museum Collections

According to DO-24: Museum Collections Management, the NPS requires the consideration of impacts
on museum collections (historic artifacts, natural specimens, and archival and manuscript material), and
provides further policy guidance, standards, and requirements for preserving, protecting, documenting,
and providing access to, and use of, NPS museum collections. The primary goal is preservation of
artifacts in as stable condition as possible to prevent damage and minimize deterioration. The proposed
actions would not affect the museum objects of Minute Man NHP and there is no potential to add objects
to the collection because of the actions, resulting in no unacceptable impacts. The proposed actions are
consistent with §1.4.7.1 of NPS Management Policies 2006. Because these effects are negligible or less in
degree and would not result in any adverse unacceptable impacts, this topic is dismissed from further
analysis in this document.

Indian Trust Resources

Secretarial Order 3175 requires that any anticipated impacts on Indian Trust resources from a proposed
project or action by U.S. Department of the Interior agencies be explicitly addressed in environmental
documents. The federal Indian Trust responsibility is a legally enforceable obligation on the part of the
United States to protect tribal lands, assets, resources, and treaty rights, and it represents a duty to carry
out the mandates of federal laws with respect to Native American tribes. There are no known Indian Trust
resources in the study area, and the lands comprising the park are not held in trust by the Secretary of the
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Interior for the benefit of Indians due to their status as Indians. Therefore, the impact topic of Indian Trust
resources and Sacred Sites is dismissed.

Environmental Justice

Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations — February 11, 1994), requires all agencies to incorporate environmental justice
into their missions by identifying and addressing disproportionately high and adverse human health or
environmental effects of their programs and policies on minorities and low-income populations or
communities. The proposed actions in this plan would not disproportionately affect any group because of
race or income, and would not have disproportionate health or environmental effect on minorities or low-
income populations or communities as defined in the Environmental Protections Agency’s Final
Guidance for Incorporating Environmental Justice Concerns in EPA’s NEPA Compliance Analysis —
April 1998. Because the actions would not have any disproportionate effects and would not result in any
adverse unacceptable impacts, this topic is dismissed from further analysis in this document.

Climate Change and Sustainability

Although climatologists are unsure about the long-term results of global climate change, it is clear that the
planet is experiencing a warming trend that affects ocean currents, sea levels, polar sea ice, and global
weather patterns. Although these changes will likely affect winter precipitation patterns and amounts in
the parks, it would be speculative to predict localized changes in temperature, precipitation, or other
weather changes, in part because there are many variables that are not fully understood and there may be
variables not currently defined. Therefore, the analysis in this document is based on past and current
weather patterns and the effects of future climate changes are not discussed further.

Public Safety

Providing a safe and healthy park experience is always at the forefront of NPS plans. This is especially
true when new developments or changes in vehicular and pedestrian circulation are planned. Safety
concerns related to these plans are addressed under the impact topic of visitor use and experience.

Socioeconomics

The proposed action would not change local or regional land use or appreciably impact local business,
other agencies, or properties adjacent to the park. Implementation of the actions proposed in this plan
would not increase or decrease the local or regional workforce or revenues for local businesses or
governments. Because there would be no measurable effects, this topic is dismissed from further analysis
in this document.
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ALTERNATIVES

ALTERNATIVE A - NO ACTION ALTERNATIVE, CURRENT
MANAGEMENT

In accordance with CEQ NEPA guidance, this no action alternative for management of the acoustic
environment represents no change from current management direction or level of management intensity.
The no action alternative involves continuing with the present course of action expressed in existing park
management documents. Management would be guided by the existing documents and the Acoustic
Resource Management Plan (ARMP) would not be adopted. The Minute Main NHP Foundation
document, completed in 2014, describes 1) the overall significance of the park, 2) the fundamental
resources and values, 3) other important resources and values and 4) research and planning priorities.
Descriptions of significance, threats or opportunities in the Foundation Document support the need for
this ARMP through the following statements:

Threat to Battle Road and Cultural Landscape:

e Commercial and residential development at the park’s borders and Massport’s operations at the
Hanscom Field civilian airfield generate increasing amounts of traffic with associated noise,
pollution, and pressure to alter the Battle Road. The potential expansion of Hanscom Field could
increase such impacts further.

Desired condition for Battle Road and Cultural Landscape:

e The park, the state, and local communities must ensure safe visitor access to all park facilities
along the Battle Road. Management entities would reduce traffic speed, volume, and noise
through traffic enforcement, traffic calming, and adopting guidelines for appropriate paving,
lighting, and safety features.

Threats to Contemplative Visitor Experience:

e Increasing traffic on Battle Road/Route 2A and other nonpark roads can negatively impact the
visitor experience.

e Noise from Route 2A traffic and air traffic from Massport’s activities at Hanscom civilian
airfield make it difficult to offer visitors a contemplative experience, including appropriate
natural and cultural soundscapes.

e Development in viewsheds along park boundaries can negatively impact the historic scene.

Desired condition for Contemplative Visitor Experience
e The soundscape should be managed to foster a more contemplative environment appropriate to a
commemorative and historical setting.
e Continuing landscape rehabilitation would improve the visitor experience and enhance the “sense
of place.”

Threat to Natural Resources
e Minute Man National Historical Park is rated in a 2008 report by the Coalition of National Park
Service Retirees as one of the top five noisiest parks in the United States. The condition of the
soundscape is rated as “significant concern.” Noise from the highway and aircraft flights can have
negative effects on wildlife populations.

Desired Condition for Natural Resources
e Improve the park’s natural resources from the conditions of “caution” and “significant concern.”
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The GMP, completed in 1989, provides details on strategies and actions to address resource problems and
research needs. Cultural and natural resources are to be managed in a comprehensive and integrated way
for the maintenance of resources and prevention of impairment. The GMP supports the importance of
protecting the natural and cultural sounds through the following statements:

Several types and degrees of incompatible land uses intrude on the historic scene of the park.
Road noise is a major intrusion; the noise intensity varies from the multilane, limited access

Route 128, to the two-lane, heavily used Route 2A, and to local lanes such as Mill Street and
Bedford Road. Airplane noises from civilian and military flights at Hanscom Field are heard
throughout the park.

High density, rapid growth, and a booming economy have pushed residential, commercial, and
industrial development closer and closer to the park. This development has brought with it
increased traffic, noise, and density that interfere with the congressional purpose of the park and
impair the visitors' experience of park resources.

Residential development patterns in the area are mainly low density suburban with preponderance
of single-family homes that create 20th-century intrusions (traffic, noise, and visual impacts).
Office, commercial, and light industrial development also occur near the park, and impacts of
these land uses are much greater and more difficult to mitigate.

Adjacent to the Air Force Base is Laurence G. Hanscom Field, a public airport owned and
operated by the Massachusetts Port Authority (MASSPORT). While the airport is not directly
visible from the park, increasing airplane noise and air and ground traffic generated by the airport
have negative impacts on the park. Hanscom Field is the second busiest airport in New England.

Specific concerns for the park presented by Route 2A include the following: Everywhere in the
park traffic noise is a constant intrusion to visitors.

Management Goals and Objectives from GMP:

The park would, wherever possible, restore the cultural landscape to 1775 and provide visitors
with an opportunity to walk on trails along The Battle Road and through the surrounding fields.

The plan proposes to separate the visitors' experience of the park from modern development,
particularly traffic, which currently disrupts their enjoyment and understanding of the park; to
preserve historic buildings; to remove or screen modern visual intrusions; and to improve the
signs and exhibits for visitor information and orientation.

Protect all cultural resources associated with the park, including the historic Battle Road, historic
structures, historic landscape setting, and archeological resources.

Reduce adverse effects of increasing traffic on The Battle Road, the historic scene, and the visitor
experience, through coordinated planning efforts with the state, towns, and regional traffic
management groups.

Protect and restore the historic scene of April 19, 1775, or the landscape and associated cultural
resources in selected areas. Develop a landscape management plan to establish priorities for
restoration, screening of modern intrusions, and agricultural leasing, and address long-term
maintenance requirements.
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Strategies
Park managers will continue to follow several policies and practices to minimize noise from both land and
air sources. These policies and strategies include:

. NPS will work with Massport to assess impacts from Hanscom Field

. Park Rangers will monitor and enforce traffic speed on Route 2A to reduce traffic noise
. NPS will continue to enforce existing noise policies

. Noise will be a consideration when procuring and using park equipment

ALTERNATIVE B - PROPOSED ACTION

This alternative includes the development of an ARMP for Minute Man NHP. The alternative describes
appropriate and inappropriate sound sources, acoustic environment objectives, acoustic indicators and
standards, monitoring approaches and protocols, and methods for modifying the ARMP using an adaptive
management approach.

Management Zones

Previous planning efforts at Minute Man NHP identify management zones which guide the kinds of
activities and developments that are appropriate to the purposes of the park. The two zones are the
Development Zone and the Historic/Commemorative Zone. The Development Zone includes areas
developed to serve visitor needs or park management and administration. The Developed Zone is where
development or intensive use substantially alters the historic or natural setting. The Development Zone
includes the Route 2A corridor which is managed to preserve as much of the historic Battle Road and its
associated landscape as possible. This is sometimes referred to as the Scenic Byway Corridor. A map of
the Scenic Byway Corridor for Battle Road Unit is in Figure 2.

The Historic Zone includes the Preservation, Preservation/Adaptive Use, Commemoration, and
Landscape subzones. These zones include lands managed for cultural resources, aesthetic value, historic
significance, agriculture, or open space. For this ARMP, these are collectively included in the
Historic/Commemorative Zone. All areas that are not in the Developed Zone are in this zone. Most of the
park lies within this zone.
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Desired Acoustic Conditions
The following are desired acoustic conditions for the Historic/Commemorative Zone and Development
Zone:

Historic/Commemorative Zone: Natural and appropriate cultural and historic sounds dominate the area
and the acoustic environment contribute to a contemplative setting that allows visitors to feel a sense of
connections to events related to the American Revolution that occurred there in April 1775. Human-
caused sounds are common in some areas within the zone including areas adjacent to motorized travel
corridors, open fields, and visitor use areas. Sounds related to interpretive activities and living history can
be heard. Interpretive programs and events can be conducted without interruption or interference from
noise.

Development Zone: Human-caused sounds including the sound of vehicular traffic, park maintenance,
management actions, and visitor activities are common in this zone. However, human caused sounds that
diminish the commemorative character of Battle Road within the Park or compromise the visitors’
experience of the park occur infrequently. Natural sounds can also be heard. Cultural and historic sounds
associated with the preservation and interpretation of sites associated with the causes and consequences of
the American Revolution will be audible within this zone.

Sound Sources and Sound Levels Consistent With Park Legislation and Purposes

It is inferred in this plan that the human-caused sounds generated by activities deemed appropriate in the
GMP, Foundation Document and other park plans are also appropriate sound sources. Although the
sources of these sounds are appropriate, the GMP and Foundation Document also recognize that some
noise associated with them is excessive, and should be mitigated to the greatest extent possible.
Generally, mitigation can consist of educating park visitors, staff, and volunteers; reducing the sound
level, duration, frequency of occurrence; or changing the frequency spectrum of the sound to one less
obtrusive in the acoustic environment.

Table 1 and Table 2 identify the appropriate sound sources for each zone and management actions that
should be considered to minimize the impact of that sound. Management actions are noted below.
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Table 1: Appropriate Sound Sources for Historic/Commemorative Zone

Appropriate Sound Sources

| Management Actions

People

Sounds of recreation, education,
and interpretation (e.g., visitors,
interpretative programs)

= Encourage and remind visitors to limit noise, shouting, and loud
conversations

* Develop and implement educational and interpretive programs
on sounds

* Encourage and remind visitors to limit noise, turn off cell
phones, deactivate beepers on cameras, reduce volume on audio
players, use earphones or earbuds

Routine Park Operations/NPS Faciliti

es/Maintenance

Building maintenance, building
operation (HVAC, back-up
generators), habitat rehabilitation,
fuels treatment, weed control,
research groups, use of chainsaw
and other motorized tools, grounds
maintenance

= Consider installing quiet pavement to reduce the noise impacts of
road/tire interface when repairing or resurfacing park roads.

= Conduct inventory of all noise producing activities and noise
sources

= Prior to purchase of equipment, conduct research to identify the
best available technology; Identify and purchase the quietest
equipment unless there is an overwhelming reason not to do so

= Educate staff on quieter tool choices

= Use quieter technology when appropriate

= Minimize noise generated by park management activities by
regulating NPS use of noise producing machinery

= Use construction and maintenance equipment outfitted with back
up beepers that use best available technology for noise reduction
such as broadband backup beepers or self-adjusting beepers which
adjust volume based on ambient sound levels.

= Address noise in appropriate NEPA reviews

= Have maintenance schedules for all equipment

= Use mufflers, barriers or enclosures to reduce noise output when
appropriate

Emergency Service and Law Enforcement

Emergencies and protection actions

= All actions planned and evaluated through the park’s “go/no go”
checklist

* Conduct minimum requirement procedures and appropriate
NEPA analysis, except for emergency actions

= Use quiet technology when appropriate

= Enforce existing noise ordinances (36 CFR §2.12)

Natural and cultural sounds

Historical, agricultural,
reenactments, natural sounds

=Actions in this plan with reduce ambient sound levels and
improve ability for visitors to experience

=The protection of natural and cultural sounds will be considered
when determining location and timing of reenactments
*Proximity to historical, agricultural and natural sounds sources
will be a consideration when noise-causing activities are initiated
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Table 2: Appropriate Sound Sources for Development Zone

Appropriate Sound Sources

Management Actions

People

General: e.g. voices

= Engage in visitors to be respectful of others by not shouting,
yelling, loud conversations, or producing other excessive noise
through visitor contact, signage or interpretive materials

* Encourage and remind visitors to limit noise, turn off cell
phones, deactivate beepers on cameras, reduce volume on
portable music players

= Add article in park paper on the importance of natural and
cultural sounds

Interpretive talks for visitors

= Limit use of amplification. Use only when necessary and to the
minimum level necessary (evening programs at amphitheaters
and interpretive tours on shuttle bus, etc.) Consider use of
headsets or cell phone programs to deliver interpretive messages
in sensitive areas.

Vehicles

Visitors e.g. — idling vehicles,
generator use, security alarms

* Encourage maintenance and delivery trucks to deactivate back-
up beepers where appropriate.= Work with delivery companies
to determine appropriate times for deliveries

= Enforce existing noise ordinances (36 CFR §2.12)

Vehicles on Route 2A

= Improve signage on road to inform vehicle drivers that they
have entered the Park

= Consider installing a roadside vehicle noise display to increase
awareness and educate park visitors on effects of noise from
vehicles.

= Consider installing quiet pavement to reduce the noise impacts
of road/tire interface when repairing or resurfacing park roads.
*Post “No Idling” signs in additional parking lots

=Enforce speed limits because vehicles traveling at slower
speeds emit lower noise levels.

Tour buses, shuttle buses, public
address systems on buses/shuttles

=Post additional “No Idling” signs in parking lots

= Continue to require bus tour companies to comply with
regulations that reduce noise levels (e.g., turning off engines
when buses are parked).

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

Routine Park Operations/NPS Faciliti

es/Maintenance

Building security/fire alarms

= Ensure systems are maintained to reduce false alarms.

Leaf blowers, lawn mowers, other
gas-powered hand tools

* Minimize the use of leaf blowers, chainsaws, and other
mechanical equipment and consider other products that
accomplish the same thing (handheld non-power tools, brooms,
rakes, electric powered mowers or trimmers, etc.)

* Minimize noise generated by park management activities by
modifying NPS use of noise producing machinery

= Consider quiet technology when replacing equipment. Prior to
purchase, research will be conducted in regard to the best
available technology and the quietest equipment will be
identified and purchased unless there is an overwhelming reason
not to do so
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Appropriate Sound Sources

Management Actions

Heavy equipment for construction
and other activities (maintenance,
etc.)

= Consider the effects of noise when deciding on the equipment
needed to perform a task

= Use construction and maintenance equipment outfitted with
back up beepers that use best available technology for noise
reduction such as broadband backup beepers or self-adjusting
beepers which adjust volume based on ambient sound levels.

* Noise should be addressed through appropriate NEPA analysis
= Consider quiet technology when replacing equipment. Prior to
purchase or contracting, research will be conducted in regard to
the best available technology and the quietest equipment will be
identified and purchased unless there is an overwhelming reason
not to do so

*Minimize noise generated by park management activities by
regulating NPS administrative use of noise producing machinery
and motor vehicles

=Follow maintenance schedules for all machinery to ensure
efficient operation and to reduce noise

=Ensure that machinery and tools have mufflers and other noise
reduction equipment

=Consider using noise enclosures and portable noise barriers
during construction or maintenance projects

Protection/Administration/Law Enfor

cement

Administrative vehicles

= Increase the use of quiet technology where appropriate

» Encourage alternate forms of transportation when traveling in
the park (shuttle, walk, bike, carpool, etc.)

* Minimize noise generated by park management activities by
regulating NPS administrative use of noise producing
machinery, including motor vehicles

= When replacing vehicles, consider hybrid or full electric
vehicles

=Noise will be a consideration when procuring, contracting, and
using park equipment. Prior to purchase, research will be
conducted in regard to the best available technology and the
quietest equipment will be identified and purchased unless there
is an overwhelming reason not to do so

=Follow maintenance schedules for all vehicles

=Ensure vehicle mufflers are installed and functioning correctly

Natural and cultural sounds

Historical, agricultural,
reenactments, natural sounds

=Actions in this plan with reduce ambient sound levels and
improve ability for visitors to experience

*The protection of natural and cultural sounds will be considered
when determining location and timing of reenactments
*Proximity to historical, agricultural and natural sounds sources
will be a consideration when noise-causing activities are
initiated
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Sound Sources and Sound Levels Not Consistent With Park Legislation and Purposes
Other sources of human-caused sound that exist in, or affect the park are not consistent with park
purposes. Minute Man NHP management and staff are obligated under law, policy, and in accordance
with the GMP and Foundation Document, to take steps in addressing inappropriate sound sources. Table
3 lists management concerns that generally originate from beyond the park boundary or in the airspace
above the park. The park does not have the authority to control all of these sound sources, but the park is
committed to working with adjacent property owners, appropriate federal, state, and local agencies, and
organizations to mitigate potential impacts to acoustic resources.

Table 3: Management Concerns - Not Consistent With Park Legislation and Purposes

Management Concerns

Potential Management Actions

«Commercial aviation

*General aviation

*Excessive noise from commercial
uses

«Amplified communication devices
» Excessive noise from traffic

= Collaborate with adjacent property owners, appropriate federal,
state, and local agencies, and organizations through the following
efforts:

= Engage in the planning efforts of other entities to avoid potential
impacts to the park acoustic environment. Seek cooperating
agency status when appropriate.

» Work with FAA, state and local government, and other parties in
developing plans for new or expanded airport facilities, or altered
flight routes, that affect the park.

= Work with adjacent land owners, local town government, or
other land management jurisdictions to mitigate impacts of sources
of noise from those lands.

» Encourage the use of non-motorized or quieter motorized
technology.

= Establish partnerships to develop and implement quieter
technology to protect the acoustic environment of Minute Man
NHP.

= Consider installing quiet pavement to reduce the noise impacts of
road/tire interface when repairing or resurfacing roads in and
adjacent to the park.

Acoustic Environment Objectives

This section describes the acoustic resource management objectives for the Historic/Commemorative and
Development zones. The objectives are based on and are compatible with the descriptions of park
management zones provided in the GMP and Foundation Document. The objectives support the overall
desired conditions for acoustic resource management.

Acoustic Resource Objectives for the Historic/Commemorative Zone

o Natural sounds are audible and discernible, except for short duration, infrequent human-caused
sounds that are consistent with other management objectives for this zone.

e Audible vehicular noise from the Route 2A corridor is of low to moderate intensity

o Historically appropriate sounds (muskets, livestock, fife and drum corps, etc.) are audible during
interpretive activities and events.

o Noise levels that interfere with general conversation are very rare and are of a very limited
duration except when caused by emergency services (sirens).

o Noise levels that interfere with interpretive programs do not occur except when caused by
emergency services and search and rescue operations (sirens, additional vehicles)
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¢ Noise levels are consistent with other management objectives for this zone and rarely affect the
ability of wildlife to function (communication, effective use of habitat, etc).

Acoustic Resource Objectives for the Development Zone

¢ Natural sounds are audible and discernible, with common noise intrusions by visitors,
transportation, and park operations. Active intensive management is used to maximize noise-free
intervals and limit the intensity and duration of noise intrusions.

o Historically appropriate sounds (muskets, livestock, fife and drum corps, etc.) are audible during
interpretive activities and events.

¢ Noise levels that interfere with general conversation rarely occur and are of limited duration
except when caused by emergency services (sirens).

e Sound levels that interfere with interpretive programs do not occur except when caused by
emergency services (sirens).

¢ Noise levels occasionally affect the ability of wildlife to function (communication, effective use
of habitat, etc), but are consistent with other management objectives for this zone.

Indicators and Standards

The following acoustic indicators are used to determine the extent to which acoustic resource objectives
are being met. For each indicator, a standard is prescribed (Refer to Table 6 and Table 7). In the
performance of monitoring, a violation of a standard shows that objectives are not being met or that the
use or activity is not in compliance. The discussion describes the data collection and analysis required to
monitor the indicator and the extent and duration of the monitoring program required to track compliance
with acoustic resource objectives and standards.

Time audible. Time audible or “audibility” is one of the ways NPS measures or characterizes the acoustic
environment in national park units. This is the percentage of time during a 12-hour day that human-
caused sounds can be heard by the human ear at a given location. For example, 25 percent time audible
(TA) means human-caused sounds could potentially be heard in specified areas for 25 percent of the day,
or three hours during a 12-hour day — not necessarily consecutive hours.

Sound Level. Sound levels are expressed using two metrics: Deviation from Natural Ambient and
Maximum Sound Levels.

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

Deviation from natural ambient is depicted in Figure 3 as the gray shaded area and can have important
implication for the protection of visitor experience, wildlife, and other natural resources. For example,
deviation from natural ambient can be used to identify reductions in listening area and alerting distance.
Reduction in listening area is intended to quantify the loss of hearing ability to humans and animals as a
result of an increase in ambient noise level. Under natural ambient conditions a sound is audible within a
certain area around a visitor or animal. If the ambient level is increased due to a noise event, the area in
which a sound of interest is audible decreases. Table 4 and Figure 4 illustrate the relationship between
increased ambient and listening area reduction.
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For example, under natural ambient conditions, an owl perched in a tree may be able to hear a mouse
scurrying through the brush anywhere within an area of 100-square-meters of the perch. If a noise event
increases the ambient level by 3 decibels (dBA), the area in which the owl can hear a mouse would
decrease by 50 percent to approximately 50-square-meters.

Reduction in alerting distance is closely related to reduction in listening area. Instead of addressing losses
in terms of an area, reduction in alerting distance expresses the reduction as a linear distance from a
source. For example, under natural ambient conditions, a bird enthusiast may be alerted to the call of a
rare species at a distance of 100 meters. If a noise such as an aircraft overflight increases the ambient
level by 3 dBA, the distance at which a bird could be detected would decrease by 50 percent to
approximately 50 meters.

Visitors and wildlife are impacted by their failure to hear natural sounds that would have been audible in
the absence of noise: a bird misses the sound of a worm, a mouse misses the footfall of a coyote, and a
visitor misses the sound of a bird call. Reductions in listening area and alerting distance capture these
types of impacts.

Deviation from ambient is calculated from sound pressure data collected at the park using a type 1 sound
meter. Data are typically collected at multiple sites for 30 days to fully represent the acoustic
environment.
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Figure 3. Deviation from Natural Ambient
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Table 4: Reduction in Listening Area Due to Increases in Ambient Levels

dBA Ambient Increase 3 6 10 20

Percent Reduction in Listening Area 50% 75% 90% 99%

Percent Reduction in Alerting Distance 30% 50% 70% 90%
T —

e B
-

Listening Area under Ambient
Conditions

5% Reduction in Listenin

Figure 4. Reduction in Listening Area

Maximum Sound Level (Lmax) is the loudest sound level in an A-weighted decibel (dBA) generated
during a noise event at a given location. As a point of reference, some common sound sources and their
typical source level are included in Table 5. Perceived sound levels of noise events can vary depending on
the receiver’s distance to the source, location, topography, vegetation, biological activity, and weather
conditions.

Table 5: Representative source levels

Decibel level | Sound Source Decibel level | Sound Source
(dBA) (dBA)
0 Threshold of human hearing 80 Snowcoach at 30 m (Yellowstone NP)
10 Volcano crater (Haleakala NP) 100 Thunder (Arches NP)
20 Leaves rustling (Canyonlands NP) 120 Military jet, 100m above ground level
(Yukon-Charley Rivers NP)
40 Crickets at 5 m (Zion NP) 126 Cannon fire at 150m (Vicksburg NMP)
60 Conversational speech at 5 m
(Whitman Mission NHS)
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Noise Free Intervals (NFI) are time periods during which only natural sounds are audible. For example, a
person listening for bird songs for one hour may hear only bird songs and other natural sounds for 10
minutes before it is interrupted by a man-made sound. In this case, the NFI is 10 minutes. NFI data is
expressed as maximum NFI, minimum NFI, and median NFI. NFI is calculated from on-site listening
data and sound pressure data collected at the park.

Speech Interference represents the amount of time during which noise exceeds levels that interfere with
human speech. The potential for speech interference from a noise depends on the distance between the
speaker and listener and the acceptable level of intelligibility. Figure 5 illustrates thresholds for speech
interference for various distances and intelligibility levels. The percentage of time or number of minutes
per day that speech may be adversely affected by noise is calculated from the sound pressure data
collected at the park. Using the chart in Figure 5, speech interference thresholds were determined for two
different “types” or contexts of speech that are likely to occur at the park: general conversation and
interpretive programs.

General Conversation is the type of conversation that occurs between two or more people standing
relatively close together (approximately 1-meter) speaking at normal conversational volume. Hikers and
visitors viewing scenic vistas in the park would likely fall in this category. Based on 95 percent speech
intelligibility and normal voice communications at 2-meter, the EPA’s speech interference threshold for
this type of conversation is 60 dBA.

Interpretive Program type of conversation occurs during interpretive programs conducted by park staff or
other groups (schools, tours, etc.). Interpreters typically speak in a "raised voice™ with approximately 10-
meters between the speaker and the furthest participants. Based on 95 percent speech intelligibility and
raised voice communications at 10-meters, the EPA’s speech interference threshold for this type of
conversation is 52 dBA. Noises that exceed these thresholds are likely to interfere with interpretive
communication. The potential for speech interference is determined by calculating the time that human-
caused sounds exceed speech interference thresholds.
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Figure 5. Speech Interference for General Conversation and Interpretative Programs.
Adapted from: US EPA, Information on Levels of Noise Requisite to Protect the Public Health and Welfare with an
Adequate Margin of Safety, March 1974,
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Acoustic Resource Standards

Table 6 and Table 7 provide standards for the Historic/Commemorative Zone and Development Zone,
respectively. The rationale supporting each standard is also included in the tables. The indicator will be
monitored to determine if the standard is being met. This data would assist the park in determining
whether existing management actions are sufficient to protect the park acoustic environment or if
additional management actions need to be implemented.

When determining if desired conditions and acoustic resource objectives are being met, it is important to
understand acoustic conditions throughout the park. Spatial analyses of acoustic conditions would provide
information on the proportion of each management zone that is experiencing desired conditions and the
proportion that may be exceeding standards. Initially, acoustic monitoring and analyses would only
provide information about acoustic conditions in areas near the monitoring sites. As data are collected at
additional sites throughout the Historic/Commemorative and Development zones, conditions can be
estimated in terms of the portion of each zone that is in compliance with acoustic standards. In the future
as more monitoring data become available it will be possible to assess acoustic conditions throughout the
entire management zone. When such data become available, desired acoustic conditions should be
maintained below standards in 97 percent of the Historic/Commemorative Zone and 95 percent of the
Development Zone.

Table 6: Standards for each indicator for Historic/Commemorative Zone

Indicator Standard® Rationale
Time = The hourly percent time These standards ensure that even though visitors
audible audible is less than 55% for | experience highly social conditions in the
90% of the day. Historic/Commemorative Zone, they will still have the
= The hourly percent time opportunity to experience natural conditions at certain

audible never exceeds 82%. | times.

This standard represents a substantial improvement
over current conditions and will create incentive to
reduce noise levels further. Monitoring by NPS staff
indicate daytime time audible of 79% at Hartwell
Tavern and 83% near Hanscom Field during summer
months. Additional data collected by park staff and
volunteers indicated time audible of 95% at Hartwell
Tavern and North Bridge.

It also ensures management identification and review
of areas where human-caused sounds are audible more
than 82% of the time. [exceeds standards by 50%]

Sound level | = The hourly change in This standard represents a substantial improvement
exposure is less than 3 dBA | over current conditions and will create incentive to
for at least 40% of the day | reduce noise levels further. For example, currently at

is less than 6 dBA for at Hartwell Tavern, the change in exposure is less than 3
least 80%. dBA for approximately 20% of the day during the

= Noise events never exceed | summer. The change in exposure is less than 6 dBA
60 dBA at 50 feet (CFR for approximately 50% of the day during the summer.

Audio disturbance reg.).
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The daytime standard ensures that human-caused sound
levels will not mask intrinsic natural and cultural
sounds in part of the day.

An increase of 3 dBA corresponds to a 50% reduction
of listening area and a 30% reduction of alerting
distance. This condition can only be exceeded for 20%
of the day.

An increase of 6 dBA corresponds to a 75% reduction
of listening area and a 50% reduction of alerting
distance. This condition can only be exceeded for 20%
of the day.

Noise free = The daily maximum noise This standard represents a substantial improvement
interval free interval is at least 8 over current conditions and will create incentive to
(NFD) minutes. reduce noise levels further. For example, monitoring by
= The daily median noise free | NPS staff and volunteers indicated a maximum NFI of
interval is not less than 3 6 minutes and a median NFI of 1:40 at Hartwell
minutes. Tavern.
(over 12 hr. period) This standard ensures that enough time occurs between
noise events to ensure that visitors to
Historic/Commemorative zones will have the
opportunity to experience natural sounds free from
human-caused noise intrusions.
The standard also provides wildlife needed time to
recover between noise events.
Time above | = General Conversation This standard represents a substantial improvement
speech Existing ambient sound over current conditions and will create incentive to
interference levels are less than 60 dBA | reduce noise levels further. For example, monitoring by
thresholds for at least 97% of the day. | NPS staff indicates that daytime sound levels exceed

= |nterpretive Programs
Human-caused sound levels
are less than 52 dBA for at
least 95% of the day in
areas where interpretive
programs are conducted.
The number of events
above 52 dBA does not
exceed 1 every 2hrs.

52 dBA 30% of the day near Hanscom Field and 6%
near Hartwell Tavern during Summer months. Daytime
sound levels exceed 60 dBA less than 1% of the time
near Hartwell Tavern and 2% of the time near
Hanscom Field during summer months.

The General Conversation standard ensures that
human-caused sound will not interfere with speech
among visitors involving normal voice levels over a
distance of 2-meters for more than 21-minutes-per-day.

The Interpretive Program standard ensures that human-
caused sound will not interfere with interpretive
programs involving raised voice levels over a distance
of 10-meters for more than 50-minutes-per-day.
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Table 7: Standards for each indicator for Development Zone

minutes.

= The daily median noise free
interval is at least 2
minutes.

(over 12 hr. period)

Indicator Standard Rationale
Time = The hourly percent time These standards ensure even though sounds from
audible audible is less than 70% for | transportation, park operations, maintenance, and
at least 90% of the day. visitor activities are common in the Development Zone,
Visitors will still have the opportunity to experience
= The hourly percent time natural conditions at certain times.
audible never exceeds 95%.
This standard represents a substantial improvement
over current conditions and will create incentive to
reduce noise levels further. Monitoring by NPS staff
indicate daytime levels of 79% at Hartwell Tavern and
83% near Hanscom Field during Summer months.
Additional data collected by park staff and volunteers
indicated levels of 95% at Hartwell Tavern and North
Bridge.
It also ensures management identification and review
of areas where human-caused sounds are audible more
than 95% of the time. [exceeds standards by 50%]
Sound level | = The hourly change in This standard represents a substantial improvement
exposure is less than 3 dBA | over current conditions and will create incentive to
for at least 30% of the day | reduce noise levels further. For example, currently at
and is less than 6 dBA for at | Hartwell Tavern, the change in exposure is less than 3
least 60% of the day. dBA for approximately 20% of the day during the
summer. The change in exposure is less than 6 dBA
= Human-caused sound for approximately 50% of the day during the summer.
events never exceed 60
dBA at 50 feet (CFR Audio | The daytime standard ensures that human-caused sound
disturbance reg.). levels are not likely to mask natural sounds in most of
the zone.
An increase of 3 dBA corresponds to a 50% reduction
of listening area and a 30% reduction of alerting
distance. This condition can be exceeded for 70% of
the day.
An increase of 6 dBA corresponds to a 75% reduction
of listening area and a 50% reduction of alerting
distance. This condition can be exceeded for 40% of
the day.
Noise free = The daily maximum noise This standard represents a substantial improvement
interval free interval is at least 6 over current conditions and will create incentive to

reduce noise levels further. For example, monitoring by
NPS staff and volunteers indicated a maximum NFI of
6 minutes and a median NFI of 1:40 at Hartwell
Tavern.
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This standard ensures that enough time occurs between
noise events to ensure that visitors to Development
Zone will have the opportunity to experience natural
sounds free from human-caused noise intrusions.

The standard also provides wildlife needed time to
recover between noise events.

Time above
speech
interference
thresholds

= General Conversation
Human-caused sound
levels are less than 60 dBA
for at least 95% of the day

= Interpretive Programs
Human-caused sound levels
are less than 52 dBA for at
least 90% of the day in
areas where interpretive
programs are conducted.
The number of events
above 52 dBA does not
exceed 1 every 2hrs.

This standard represents a substantial improvement
over current conditions and will create incentive to
reduce noise levels further. For example, monitoring by
NPS staff indicates that daytime sound levels exceed
52 dBA 30% of the day near Hanscom Field and 6%
near Hartwell Tavern during Summer months. Daytime
sound levels exceed 60 dBA less than 1% of the time
near Hartwell Tavern and 2% of the time near
Hanscom Field during summer months.

The General Conversation standard ensures that
human-caused sound will not interfere with speech
among Visitors involving normal voice levels over a
distance of 2-meters for more than 36-minutes-per-12
hour day (5-min/hr).

The Interpretive Program standard ensures that human-
caused sound will not interfere with interpretive
programs involving raised voice levels over a distance
of 10-meters for more than 72 minutes-per-12 hour
day.

Monitoring and Adaptive Management

The implementation of this plan requires an assertive and focused monitoring effort. Short-term
monitoring is necessary to characterize the soundscape and acoustic environment and to describe the
sources of noise that affect it. Long-term monitoring is designed to meet a number of needs including
identifying trends in acoustic resource conditions. For proper management, monitoring is necessary for
the following reasons:

= Describing the ambient acoustic environment and separating the natural from the human-caused
elements (baseline monitoring).

= Determining whether a particular use is in compliance with acoustic environment protection
standards or limits provided in the plan (implementation monitoring).

= Determining the effectiveness of specific management actions that could affect the acoustic

environment (effectiveness monitoring).

= Determining whether acoustic resource management objectives are being met and that the park is
in compliance with its plan (implementation monitoring).

= Verifying that the acoustic monitoring objectives are appropriate to meet park purposes
(effectiveness monitoring).

= Validating the specific acoustic standards/limits that have been set (validation monitoring).
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= Validating the monitoring methods and protocols; ensuring that they measure what they are
intended to measure (validation monitoring).

= Validating links between impact sources and effects on acoustic resources or values (validation
monitoring).

= Providing periodic feedback to management about the need for change.

Monitoring is also necessary to implement an adaptive management approach to modify the ARMP, as
necessary. Decisions to modify acoustic environment indicators, standards, and other elements of the plan
should be based on the results of data collection and analysis conducted as part of the long-term
monitoring plan.

The fundamental purpose for monitoring is the identification of resource trends. The overall objectives for
monitoring and adaptive management are to provide information to managers about the status and
condition of park resources and values relative to law and policy, to assess the long-term effects of
management actions on park resources and values, and to adjust the plan as needed as additional data are
collected and understanding increases. Monitoring should be conducted throughout the park during
various times of the year with the goal of capturing the variability of acoustic conditions throughout the
park to the greatest extent possible based on effective use of funds and personnel. The guiding principle
for monitoring is to collect purposeful data — even if the amount is limited — rather than collecting a great
deal of data that cannot be used to arrive at valid conclusions.

In order to meet the goal of collecting useful data, the park will develop a five year monitoring plan that
addresses the following items:

=  The management zones to be sampled.

= Specific locations for monitoring, and the planned intensity — frequency of monitoring.
= A schedule (times) for data collection and submittal.

= The staff responsible for monitoring and reporting.

The monitoring plan would be updated every five years.

Sampling schedules may vary from year to year, focusing on different areas within the park, different
seasons or different times of day. It is expected that initial monitoring would be intensive, both in
geographic and temporal extent, so that correlations can be made and results can be extrapolated. It is also
expected that monitoring over time would become less intensive ultimately resulting in a low intensity,
long-term, monitoring approach. Initially, routine monitoring should occur for 30 days at each site during
each season of the year. In addition, monitoring should occur during special events or activities that may
generate acoustic impacts. During monitoring, the following data is collected:

= Sound Pressure Levels (SPL) — SPL data are collected in the form of A-weighted decibel readings
(dBA) every second.

= /5-Octave Bands — '5-octave band data are collected every second. (The '5-octave band data
ranges from 12.5 Hz — 20,000 Hz when the Larson Davis system is used).

= Meteorological Data — Wind speed and direction are collected every second.

= Audio Recordings — Continuous audio is also recorded (mp3).

= On-site Listening — Generally last for one hour. Staff record the beginning and ending times of all
audible sound sources using custom-designed software used in a mobile electronic device (such
as iPod or Personal Digital Assistant (PDA). These data provided the basis for the calculated
average noise free interval, percent time each sound source was audible, and maximum,
minimum, and mean time length (in seconds) of sound source events.
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Feedback for management is implicit in monitoring and adaptive management programs. In order for
feedback to occur, data must be collected effectively in accordance with a plan. Then, evaluations must be
put in meaningful terms for management. A biennial monitoring report should be prepared to provide
useful information to park managers.

The report would provide information on the following areas:

= Summarize data collected during the previous two year period.

= Calculate the extent to which standards are being met.

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

= Assess the effectiveness of any management actions previously implemented to address acoustic
resource issues, adjust actions as necessary.

= Extrapolate the measured conditions to other areas, when possible and appropriate.

= Make recommendations for changes in monitoring locations, protocols, technigues or thresholds
that should be considered.

= Asdata accumulate, report trends in acoustic conditions over time.

ENVIRONMENTALLY PREFERRED ALTERNATIVE

In accordance with NPS DO-12: Environmental Impact Analysis, the NPS is required to identify the
“environmentally preferred alternative” in all environmental documents, including environmental
assessments. The environmentally preferred alternative is determined by applying the criteria suggested in
NEPA, which is guided by the CEQ. The CEQ provides direction that “the environmentally preferred
alternative is the alternative that will promote the national environmental policy as expressed in Section
101 of NEPA, which considered:

o Fulfill the responsibilities of each generation as trustee of the environment for succeeding
generations.

e Ensure for all Americans safe, healthful, productive, and esthetically and culturally pleasing
surroundings.

e Attain the widest range of beneficial uses of the environment without degradation, risk of health
or safety, or other undesirable and unintended consequences.

e Preserve important historic, cultural, and natural aspects of our national heritage and maintain,
wherever possible, an environment that supports diversity and variety of individual choice.

e Achieve a balance between population and resource use that will permit high standards of living
and a wide sharing of life’s amenities.

¢ Enhance the quality of renewable resources and approach the maximum attainable recycling of
depletable resources.”

Simply put, this means the alternative that causes the least damage to the biological and physical
environment and the alternative which best protects, preserves, and enhances historic, cultural, and
natural resources (Question 6a in CEQ 1981). The No Action Alternative may also be considered in
identifying the environmentally preferred alternative.

Alternative A - (No Action) does not meet, only minimally meets, or has no relationship to the above six
evaluation factors for the following reasons.
e The actions identified in Alternative A do not fulfill our responsibility as trustee of the
environment to current and future generations of park visitors or ensure all Americans safe,
healthful, and esthetically pleasing surroundings because we are not fully protecting acoustic
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resources. Human-caused noise interferes with visitor’s enjoyment of the park by masking the
sounds of nature. In the future, as visitation increases and development outside the park increases,
the ability of visitors to experience the natural environment will diminish under Alternative A.

e The actions identified in Alternative A could have undesirable or unintended consequences on the
environment and the natural and cultural aspects of our national heritage would not be fully
protected because the alternative does not identify specific mechanisms for protecting park
acoustic environment, other than the minimal desired conditions and management actions from
the 1989 GMP and Foundation Document. Over time human-caused sounds would likely
increase, decreasing the visitor’s ability to experience natural and cultural sounds. The increase in
human-caused sound could have undesirable effects on wildlife, making it harder for them to hear
and find prey or to flee from danger, find mates, and perform basic communication.

e Alternative A neither adds to or takes away from the NPS’s ability to achieve balance between
population and resource use or enhance the quality of renewable resources.

Alternative B - (Proposed Action) is the environmentally preferred alternative because it best addresses
the six evaluation factors for the following reasons.

o It fulfills the responsibilities of each generation as trustee of the environment for succeeding
generations and ensures for all Americans safe, healthful, productive, and esthetically and
culturally pleasing surroundings by proactively monitoring the park acoustic environment to
determine if standards identified in Alternative B to protect the acoustic environment are being
met. Alternative B also identifies management actions that could be implemented to meet the goal
of protecting the park acoustic environment.

o Alternative B attains the widest range of beneficial uses of the environment without degradation,
risk of health or safety, or other undesirable and unintended consequences by identifying human-
caused sound sources that are appropriate to the management of the park. Alternative B also
identifies potential management actions to mitigate any undesirable or unintended consequences
of those sound sources.

e Alternative B preserves the important historic, cultural, and natural aspects of our national
heritage through the actions identified to protect the park acoustic environment.

e Alternative B achieves a balance between development and resource use that will permit high
standards of living and a wide sharing of life’s amenities by identifying human-caused sound
sources appropriate for the management and enjoyment of the park and identifying actions to
mitigate any unwanted adverse effects of those sounds.

e Alternative B neither adds, to or takes away from the NPS’s ability to achieve balance between
population and resource use or enhance the quality of renewable resources.

No new information came forward from the public during scoping or consultation with other agencies to
necessitate the development of any new alternatives, other than those described and evaluated in this
document. Because it meets the purpose and need for the project, the project objectives, and is the
environmentally preferred alternative, Alternative B is also recommended as the NPS preferred
alternative. For the remainder of this document, Alternative B will be referred to as the Preferred
Alternative.

ALTERNATIVES CONSIDERED BUT DISMISSED

In developing alternatives a range of acoustic indicators and standards were considered resulting in three
separate action alternatives. Two of the alternatives were dismissed from further analysis because they
did not fully meet the purpose and need of the action.

Alternative C - Alternative C included a set of standards and management actions that provided a very
high level of protection for both the Historic/Commemorative and Development zones. Levels of
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indicators such as time audible, noise free interval, sound level and speech interference were designed to
ensure the most protective conditions possible and virtually eliminated human caused sound from much
of the park. In order to meet the standards, management actions under this alternative included limiting
visitor access below current levels. The alternative did not provide an effective approach to managing the
acoustic environment that is consistent with NPS policy as required in the purpose and need for action.

Alternative D - Alternative D included a set of standards and management actions that provided a lower
level of protection for both the Historic/Commemorative and Development zones. Levels of indicators
such as time audible, noise free interval, sound level, and speech interference provided lower levels of
protection for the acoustic environment and allowed for more noise intrusions on the park acoustic
environment. Meeting the standards under this alternative, would have provided less protection for the
acoustic environment, wildlife, and visitor experience. The alternative did not fully protect the acoustic
experience of park visitors or ensured that natural sounds continue to play an important role in the
enjoyment of park resources and values. The alternative also failed to protect acoustic conditions for
wildlife and the role of the acoustic resources in ensuring healthy and dynamic ecosystems as expressed
in the purpose and need. As a result, Alternative D was not consistent with the purpose and need for
action and was dismissed from further analysis.

ALTERNATIVE SUMMARIES

Table 8 summarizes the major components of Alternative A and B, and compares the ability of the
alternatives to meet the plan purpose, as identified in the Purpose and Need and reiterated below. As
shown in the table, Alternative B meets the purposes, while Alternative A does not address all the
purposes.

The purpose of the action is to protect and manage acoustic resources and the acoustic environment in
Minute Man NHP and to:

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

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

. Provide an approach to protect and manage the acoustic environment that is consistent with

National Park Service policy.
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Table 8: Summary of Alternatives and How Each Meets Purpose

Plan Purpose

Alternative A: No Action

| Alternative B: Preferred Alternative

Meets Plan Purpose?

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

While implementation of actions
identified in the GMP and Foundation
Document has helped mitigate the
adverse effects of noise on visitor
experience, it does not establish acoustic
standards or provide a strategy for
monitoring the success of failure of such
mitigation. Alternative A only partially
meets this objective.

The acoustic experience for visitors
would be protected under the preferred
alternative. Visitors would have
opportunities to experience natural and
cultural sounds in both the
Historic/Commemorative and
Development zones. The management
actions identified in this alternative
provide ways to mitigate effects of noise.
The indicators and standards and
monitoring strategy outline a mechanism
to determine if objectives are being met
and if the acoustic environment is being
protected. The preferred alternative fully
meets this objective.

Protect acoustic
conditions for
wildlife and the
role of the
acoustic
environment in
ensuring healthy

The actions identified in the GMP and
Foundation Document have minimally
mitigated the adverse effects of human-
caused sound on wildlife. The plan does
not establish acoustic standards or
provide specific management strategies
to protect wildlife from human-caused

The preferred alternative identifies
acoustic objectives, standards and
implementation measures to monitor and
protect acoustic conditions. Wildlife
would be exposed to reduced levels of
noise and have greater opportunities to
experience important sounds related to

environment
that is consistent
with NPS

policy.

and dynamic noise. As wildlife are exposed to communication, predator prey
ecosystems in increasing human-caused noise, the park | relationships, mate selection, territory
the park. could experience a decline in populations | establishment and other functions. The
due to their decrease ability to escape preferred alternative fully meets the
prey, find food and mates, and rear and objective.
protect young. Alternative A only
minimally meets this objective.
Provide an Alternative A does not provide an The preferred alternative identifies
approach to approach to managing or protecting the acoustic objectives, standards and
protect and acoustic environment of the park. implementation measures to monitor and
manage the Alternative A does not meet this protect acoustic conditions consistent
acoustic objective. with NPS policy. The preferred

alternative fully meets the objective.
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Table 9 summarizes the anticipated environmental impacts for each alternative. Only those impact topics
that have been carried forward for further analysis are included in this table. The Environmental
Consequences section provides a more detailed explanation of these impacts.

Table 9: Environmental Impact Summary by Alternative

would decrease their opportunities to
experience natural and cultural sounds.
Overall, changes in acoustic conditions
would move the resource away from the
desired condition leading to long-term,
minor to moderate adverse impacts to
visitor experience.

Impact Topic Alternative A: No Action Alternative B: Preferred Alternative
Acoustic Effects to the soundscape and acoustic Because there is variation in natural
Environment/ environment could go unnoticed until ambient levels and acoustic conditions
Soundscape impacts to other resources were detected | throughout the park, the intensity of the
such as changes in wildlife distributions beneficial impact would vary. In areas
or increases in the number of visitor where existing noise levels are higher the
complaints about noise. Similarly, the effect would be greater. In areas with
effectiveness of management actions to lower natural ambient levels and fewer
protect the acoustic resource could not be | noise events, the intensity of beneficial
determined without clearly articulated impacts would be less. Overall,
acoustic objectives and standards and a implementing the plan would result in
systematic monitoring program. long-term moderate beneficial effects to
Therefore, Alternative A would result in | the acoustic resources.
moderate long-term adverse impacts to
park acoustic environment.
Visitor Use & Visitors could be exposed to increased Because there is variation in natural
Experience levels of human-caused noise, which ambient levels and acoustic conditions

throughout the park, the intensity of the
beneficial impacts would vary. In areas
where existing noise levels are higher, the
effect would be greater. In areas with
lower natural ambient levels and fewer
noise events, the intensity of beneficial
impacts would be less. Overall, changes
in acoustic conditions would move the
resource toward a desired condition and
help achieve acoustic objectives leading
to long-term, moderate beneficial impacts
to visitor experience.

Park Operations

Under Alternative A, the NPS would
continue current approaches to park
operations. Park staff would continue to
use existing motorized equipment and
power tools. The number of staff required
to complete maintenance tasks and
resource management tasks would not
change. As a result, Alternative A would
have negligible impact on park
operations.

Management actions identified in the
preferred alternative could affect park
operations. Implementing the preferred
alternative would have beneficial effects
on park operations by minimizing staff
exposure to noise. Overall, the effects of
implementing Alternative B would result
in minor short-term adverse impacts to
park operations however benefits to
acoustic resources, visitor experience, and
wildlife from reduced noise levels would
help to offset any adverse impacts to park
operations.
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Impact Topic Alternative A: No Action Alternative B: Preferred Alternative
Wildlife, Under the no-action alternative wildlife Under the preferred alternative the NPS
Threatened, would be exposed to increasing levels of | would adopt acoustic objectives and
Endangered noise, which could interfere with the standards and implement measures to
Animal Species | natural sounds they need for monitor and protect acoustic conditions.
& Animal communication, predator prey Wildlife would be exposed to reduced
Species of relationships, mate selection, territory levels of noise and have greater
Concern establishment and other functions. opportunities to experience important
Overall, changes in acoustic conditions sounds related to communication,
would move the acoustic resource away predator prey relationships, mate
from the desired condition leading to selection, territory establishment and
long-term, moderate adverse impacts to other functions. Overall, changes in
wildlife. acoustic conditions would move the
acoustic resource toward the desired
condition leading to long-term, moderate
beneficial impacts to wildlife.
Cultural Under the no-action alternative the NPS Implementing the preferred alternative
Landscapes would continue current approaches to would have beneficial effects on cultural
park maintenance of cultural landscapes. | landscapes by minimizing exposure to
As a result, Alternative A would have noise and creating a contemplative
negligible impacts on cultural landscapes. | atmosphere where cultural sounds and
culturally relevant natural sounds can be
heard. The effects of implementing
Alternative B would result in minor short-
term adverse impacts to cultural
landscapes as maintenance staff adjusted
to less mechanized methods.
Historic Overall, changes in acoustic conditions Actions in this plan may affect equipment
Structures would move the historic setting, feeling, on or around historic structures and could

and association resource away from the
desired condition leading to long-term,
moderate adverse impacts to historic
structures.

have a potential effect on the feeling,
setting, and association of the historic
designation. Some noise reduction efforts
such as installation of mufflers or noise
barriers, installation of modern, quieter
machinery (i.e. HVAC) could negatively
affect historic structures. But, all actions
will be in accordance with section 106 of
the NHPA and will prevent adverse
effects to historic structures.
Implementation of the plan would have
long-term beneficial effects to the overall
feeling, setting and association of historic
structures.
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AFFECTED ENVIRONMENT
DESCRIPTION OF PARK

Minute Man National Historical Park (NHP) is located in Concord, Lexington, and Lincoln, MA.
Containing 1,038 acres, the park preserves historic sites, structures, properties and landscapes associated
with the opening battles of the American Revolution, which occurred April 19w, 1775. Public Law 86-
321, passed by Congress in 1959, established Minute Man NHP to preserve and interpret properties
related to the Battles of Lexington and Concord. This act was supplemented by Public Law 102-488 in
1992, which expanded the park boundary and reiterated the purpose of the park to include the
preservation and interpretation of the American Literary Renaissance sites and the historic landscape
along the Battle Road between Lexington and Concord.

Minute Man NHP has four geographic units (see Figure 1. Park Map).

Battle Road Unit - The Battle Road Unit, with 849 acres, encompasses the road that passes from
Meriam’s Corner in Concord through Lincoln to Fiske Hill in Lexington, along which local militias
battled British regulars. Stretching about four miles along Massachusetts Avenue / North Great Road /
Lexington Road / Route 2A, the Battle Road Unit has been rehabilitated in many places to reveal the
landscape of 1775. The unit features the Minute Man Visitor Center and many historic buildings and
sites, including Parker’s Revenge, Fiske Hill, Captain William Smith House, Paul Revere Capture Site,
Hartwell Tavern, Bloody Angle, and Meriam’s Corner. Much of the Battle Road Trail has been returned
to the width and material of the historic Battle Road. The trail traverses woodlands, wetlands, and
agricultural farm fields.

North Bridge Unit - Located in Concord, the core of this unit is the North Bridge, which crosses the
Concord River. The rebuilt structure commemorates the fighting between local militia and minute
companies and British regulars on April 19, 1775. This unit also includes the North Bridge Visitor Center,
Minute Man Statue, and Major John Buttrick House.

Wayside Unit - The Wayside, a National Historic Landmark dating from before the American
Revolution, is located in Concord. In the 19th century, it became the home, sequentially, of educator
Bronson Alcott, writers Louisa May Alcott and Nathaniel Hawthorne, and children’s author Margaret
Sidney. This unit celebrates Concord’s rich literary tradition and the development of a uniquely American
literature.

Barrett’s Farm Unit - Barrett’s Farm was the home of Colonel James Barrett, who commanded the
Middlesex Militia in 1775 and was responsible for stockpiles of arms and supplies for the colonial militia.
Colonel used his farm as a storage depot. British troops were seeking these arms on April 19, 1775,
precipitating the Battles of Lexington and Concord and the Revolutionary War.

Minute Man NHP is located approximately 16 miles northwest of Boston, MA. The region surrounding
the park has developed from a semi-rural area to mature suburbs and experiences continual growth
pressures. Growth from residential, commercial, and industrial development has increased impacts from
traffic, noise, and density in and around the park. The park attracts more than one million visitors each
year.
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ACOUSTIC ENVIRONMENT AND SOUNDSCAPES

In 2006, the Natural Sounds Program of the Natural Sounds and Night Skies Division of the NPS
received a technical assistance request to collect baseline acoustical data at Minute Man National
Historical Park (MIMA). During the winter (December 2008 — February 2009) and summer (July -
September 2009) two sites were deployed per season for approximately 30 days each.

Monitoring Sites

Two monitoring sites were selected in Minute Man National Historical Park. One is located at Hartwell
Tavern and the other is at Historic Farming Field. Information about the sites is in Table 10. A location
map of the sites is shown in Figure 6. Acoustic Monitoring Sites.

Table 10: Acoustic Monitoring Sites

Site Site Name Vegetation Elevation (m) Latitude Longitude
Hartwell -

MIMAOO5 Tavern Deciduous Forest 84 42.45445  071.29340
Historic Deciduous Forest/open -

MIMAOO6 Farming Field  Grassland 41 42.46088 071.31289
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Acoustic Monitoring

It is important to understand existing conditions when characterizing the acoustic environment and
assessing impacts to acoustic resources. The NPS calculates the existing ambient and natural ambient for
acoustic studies. The existing ambient (Lso) is the median sound level recorded at a site and includes
sound energy from all natural and anthropogenic or human-caused sources. The natural ambient (L) is
an estimate of what the median ambient level for a site would be if all anthropogenic sources were
removed. Because conditions vary based on time of day, existing and natural ambient are calculated for
both day and night.

The median natural ambient sound pressure levels (L) and median existing ambient sound pressure level
(Lso) for daytime hours and nighttime hours can be seen in Table 11.

Table 11: Natural and Existing Ambient Sound Levels

Daytime: 0700 to 1900 Nighttime: 1900 to 0700
Site Lnat Lso L nat Lso
MIMAOQ05
Hartwell Tavern 38.30 41.00 32.40 34.60
(winter)
MIMAOQ06
Historic Farming Field 36.20 40.80 29.30 33.20
(winter)
MIMAOQ05
Hartwell Tavern 39.20 42.20 38.80 42.10
(summer)
MIMAOQ6
Historic Farming Field 45.70 48.70 41.20 43.80
(summer)

As expected, at both sites, ambient sound levels are generally lower during night time hours and winter
levels are lower than summer.

In determining the current conditions of an acoustic environment, it is important to examine how often
sound pressure levels exceed certain values.

Table 12 reports the percent of time that measured levels were above four key values. These exceedence
values were calculated from the existing sound pressure levels (SPL) during the full duration of data
collection, and include intrinsic (natural sound) and extrinsic (human-caused) sound sources.

The first threshold, 35 dBA, is designed to address the health effects of sleep interruption. Recent studies
suggest that sound events as low as 35 dBA can cause increases in blood pressure and heart rate while
sleeping (Haralabidis et al., 2008). The second threshold addresses the World Health Organization’s
(WHO) recommendations that noise levels inside bedrooms remain below 45 dBA (Berglund et al.,
1999). The third threshold, 52 dBA, is based on the EPA’s speech interference threshold for speaking in a
raised voice to an audience at 10-meters. This threshold addresses the effects of sound on interpretive
presentations in parks. The final threshold, 60 dBA, provides a basis for estimating impacts on normal
voice communications at 2-meters. Hikers and visitors viewing historic landscapes in the park would
likely be conducting such conversations.
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Table 12. Percent time above metrics

% Time above sound level:
daytime, 0700 to 1900

% Time above sound level:
nighttime, 1900 to 0700

Site Location

(Summer)

35dBA | 45dBA | 52 dBA | 60 dBA | 35dBA | 45dBA | 52 dBA | 60 dBA
MIMAOQO05
Hartwell Tavern 97.49 22.81 3.99 0.53 44.01 3.60 0.54 0.07
(Winter)
MIMAOQ06
Historic Farming Field 94.72 23.18 6.27 1.17 43.91 3.94 0.86 0.15
(Winter)
MIMAOQO05
Hartwell Tavern 99.83 29.7 5.99 0.81 99.56 41.88 10.80 0.19
(Summer)
MIMAOO06
Historic Farming Field 100.00 | 86.71 30.18 2.09 98.07 34.59 13.11 0.32

At the Historic Farming Field site, sound levels in the summer season exceeded 52 dBA more than 30
percent of time — an average of nearly 20 minutes per hour. During the times when levels exceed 52 dBA,
visitors could experience difficulty in hearing interpretive programs. At the Hartwell Tavern site sound
levels exceeded 52dBA 6 percent of the day during the summer.

Audibility

44




Table 13 through Table 16 display the results of on-site listening sessions. Each audible sound source is
listed in the first column. Percent time audible, or PA, is the second column. The third column, Max
Event, reports the maximum event length among the sessions for each sound source. Likewise, the Mean
Event column reports the mean length of events and the Count column reports the number of times that
each sound source was audible. The last row in the table, noise free interval (NFI), describes the length of
time between extrinsic or human-caused events when only natural sounds were audible. These on-site
listening tables are essentially a sound inventory of each site. They reveal the sounds one is likely to hear
at or near this location.

During the monitoring period detailed in this report, Natural Sounds Program staff conducted on-site
listening to serve as a reference for office listening. Two sessions were conducted during the summer
(one each at the two sites). The results of these sessions are presented in Table 13 and Table 14. In
previous years numerous on-site listening sessions were conducted at MIMA by park staff and volunteers;
the results from these sessions are provided in Table 15 and Table 16.
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Table 13. Summary of on-site audible sound sources for MIMA0O5 Summer (Hartwell Tavern) n=1.

Max Mean Min
Sound Source PA Event Event Event SD Event | Count
Jet 9 1:37 0:45 0:12 0:28 7
Aircraft, Propeller 51 5:23 1:54 0:00 1:23 16
Vehicle 69 27:24 6:55 0:06 10:16 6
Motorcycle 0 0:07 0:07 0:07 1
Grounds Care 19 11:34 11:34 11:34 1
People, Voices 5 2:30 1:03 0:07 1:16 3
Wind 3 0:58 0:48 0:38 0:14 2
Bird 95 27:29 11:26 0:53 9:48 5
Insect 6 1:55 0:09 0:01 0:25 24
All Aircraft 56.7
All Road Vehicles 69.2
All Non-natural
Sources 99.9
All Natural Sources | 97
Noise Free Interval | 0.1 0:02 0:02 0:02 1

Table 14. Summary of on-site audible sound sources for MIMA006 Summer (Historic Farming Field)

n=1.
Max Mean Min
Sound Source PA Event Event Event SD Event | Count
Jet 15 2:36 1:07 0:18 0:45 8
Aircraft, Propeller 41 4:04 2:13 0:44 1:10 11
Helicopter 6 3:44 3:44 3:44 1
Vehicle 92 14:16 7:55 3:00 4:12 7
Siren 0 0:10 0:10 0:10 1
Lawnmower 5 2:07 1:05 0:09 0:59 3
Dumpster /
Trashcan 0 0:03 0:03 0:03 1
People, Voices 8 1:19 0:38 0:06 0:25 8
People, Walking 2 0:37 0:30 0:23 0:10 2
Bicycling 5 0:38 0:29 0:14 0:10 6
Wind 91 15:36 9:08 1:53 5:48 6
Bird 96 28:35 14:21 1:33 12:48 4
Insect 7 1:17 0:26 0:01 0:25 10
All Aircraft 56.7
All Road Vehicles 92.4
All Non-natural
Sources 99.9
All Natural Sources | 99.9
Noise Free Interval | 0.1 0:05 0:05 0:05 1
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Between December 2006 and September 2007 numerous 15 minute on-site listening sessions were
conducted at North Bridge and Hartwell Tavern. These data were collected by park staff and volunteers
using PDAs provided by the Natural Sounds Program.

Table 15. Hartwell Tavern on-site listening. n=40

Max Mean Min
Sound Source PA Event Event Event SD Event | Count
Aircraft 2.00 2:41 0:46 0:04 0:43 15
Jet 21.00 | 9:39 0:56 0:04 1:06 127
Aircraft, Propeller 53.00 | 14:59 1:59 0:02 2:08 151
Helicopter 1.00 2:25 0:39 0:01 0:37 12
Vehicle 50.00 | 14:59 2:44 0:03 3:42 104
Motorcycle 0.00 0:25 0:24 0:24 0:01 2
Grounds Care 2.00 6:30 1:59 0:05 2:27 7
People 31.00 | 15:00 1:24 0:02 2:41 128
People, Walking 0.00 0:18 0:12 0:07 0:08 2
Gunshot 0.00 0:03 0:02 0:02 0:01 2
Domestic Animal 0.00 0:24 0:11 0:03 0:07 10
Construction 0.00 0:26 0:10 0:03 0:08 7
Non-natural Unknown | 0.00 1:06 0:29 0:06 0:25 5
Wind 26.00 | 14:06 1:53 0:02 2:45 80
Water 8.00 14:55 5:04 0:07 7:13 9
Chipmunk 3.00 5:39 1:54 0:02 2:17 9
Bird 70.00 | 15:00 2:50 0:01 3:58 141
Insect 28.00 | 15:00 8:25 0:08 5:41 19
Animal (Natural) 0.00 0:12 0:12 0:12 0:00 1
All Aircraft 69.70
All Road Vehicles 50.50
All Non-natural
Sources 94.70
All Natural Sources 89.80
Noise Free Interval 5.30 6:00 1:40 1:00 1:22 18
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Table 16. North Bridge on-site listening. n=38

Max Mean Min
Sound Source PA Event Event Event SD Event | Count
Aircraft 1.00 3:28 1:28 0:10 1:45 3
Jet 20.00 5:18 1:02 0:06 0:43 117
Aircraft, Propeller 30.00 12:31 1:26 0:03 1:44 124
Helicopter 1.00 2:25 1:54 1:04 0:44 3
Vehicle 79.00 15:00 2:47 0:03 3:38 171
Motorcycle 1.00 1:04 0:33 0:14 0:15 7
Heavy Equipment 1.00 2:43 1:27 0:14 1:15 3
Grounds Care 3.00 3:07 1:09 0:05 0:52 16
Lawnmower 2.00 3:.01 0:48 0:09 0:49 12
Leaf Blower 2.00 8:40 3:55 1:14 4:.07 3
People 39.00 14:09 1:16 0:.01 2:13 184
People, Walking 2.00 1:21 0:29 0:06 0:19 30
Domestic Animal 1.00 3:25 1:14 0:08 1:12 6
Horse 0.00 0:08 0:08 0:08 0:00 1
Bldg, Utilities
(HVAC, Alarms) 1.00 1:46 1:08 0:23 0:36 4
Construction 3.00 14:15 2:12 0:05 4:54 8
Non-natural Unknown | 1.00 0:59 0:24 0:02 0:25 8
Wind 42.00 15:00 3:48 0:06 4:43 67
Squirrel 0.00 0:04 0:04 0:04 0:00 1
Chipmunk 1.00 2:56 0:46 0:05 0:58 8
Bird 65.00 15:03 3:26 0:02 5:08 114
Insect 12.00 14:58 6:54 0:11 6:20 10
All Aircraft 48.70
All Road Vehicles 79.50
All Non-natural
Sources 94.70
All Natural Sources 84.00
Noise Free Interval 5.30 15:00 2:17 0:59 3:41 14

48



Modeling
Using acoustic data collected at 244 park sites across the nation and 109 spatial explanatory layers (such

as location, landcover, hydrology, wind speed, and proximity to noise sources such as roads, railroads,
and airports), NSNSD has developed a geospatial sound model that predicts natural and existing sound
levels (for an average summer day) with 270 meter resolution (Mennitt et al. 2013). This model offers
insight into how acoustic conditions vary across the park. While the existing sound level metric reports
current conditions (including anthropogenic and natural sound sources), the natural ambient sound level
metric reports what conditions would be without human influence. In addition to predicting these two
ambient sound levels, the model also calculates the difference between the two metrics, providing a
measure of impact to the natural acoustic environment from anthropogenic sources. The resulting metric
(Lso dBA impact) indicates how much anthropogenic noise raises the existing sound pressure levels in a
given location. Modeling results for all three metrics at MIMA are presented in tabular (Table 17) and
map form below (Figure 7, Figure 8 & Figure 9).

Table 17. Modeled existing ambient sound level, natural ambient sound level, and impact levels (in A-
weighted decibels, dBA) at MIMA

Sound level Minimum 1st Quartile 3rd Quartile Maximum
Park Code metric (dBA) (dBA) Mean (dBA) (dBA) (dBA)
MIMA Existing 42.7 44.0 45.2 45.9 48.9
MIMA Natural 32.9 34.4 34.5 34.7 36.5
MIMA Impact 8.1 9.4 10.6 11.5 14.68
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Figure 7. L50 dBA natural ambient map for MIMA, as generated by ver. 2.31 of geospatial model
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Figure 8. L50 dBA existing ambient map for MIMA, as generated by ver. 2.31 of geospatial model
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VISITOR USE AND EXPERIENCE

During the summer of 2007, Minute Man NHP worked with the University of Idaho to complete a
visitor survey at the park to understand visitation patterns, as well as visitor understanding and
satisfaction. From 2007-2012, Minute Man NHP averaged 1.1 million visitors per year. Popular
visitor activities at the Battle Road Unit include learning about history, hiking on trails, seeing the
Minute Man Visitor Center theater program, shopping at the Minute Man Visitor Center, and
ranger talks (Le et al., 2008). Issues brought up by visitors include confusing wayfinding and noise
and disruption from Route 2A.

Once at the Minute Man Visitor Center, guests are oriented to the site through the theater program
and mural of the unit. Park Rangers are also on hand to answer questions and help visitors plan
their visits. From the Minute Man Visitor Center, guests can travel the Battle Road Trail on foot,
bicycle, or wheelchair. The most visited sites in the unit include the Battle Road Trail, Hartwell
Tavern, Paul Revere Capture Site, Meriam's Corner, Bloody Angle, Parker’s Revenge, Fiske Hill,
and the Vernal Pool Trail. The wayside exhibits allow guests to note the historic significance of
their current location and follow the progression of events that occurred on April 19, 1775. The
sense of place is enhanced by restored portions of the cultural landscape that reflect the open
agricultural fields and grazing livestock. As more of the cultural landsca