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FINAL ENVIRONMENTAL IMPACT STATEMENT
NASHUA-HUDSON CIRCUMFERENTIAL HIGHWAY

LEAD AGENCY: U.S. Depaftment of the Army, Corps of Engineers

Cooperating Agencies:  U.S. Environmental Protection Agency
U.S. Fish & Wildlife Service
U.S. Department of Agriculture, Soil Conservation Service

State Coordinating Agencies: = NH Department of Environmental Services
NH Division of Historic Resources

Applicant: New Hampshire Department of Transportation

AFFECTED JURISDICTION: Hillsborough County, New Hampshire towns of:
Hudson, Litchfield, and Merrimack; City of Nashua

PREPARED BY: Brink Miller, Colonel, Corps of Engineers
Commander U.S. Army Corps of Engineers
New England Division
424 Trapelo Road
Waltham, Massachusetts 02254-9149

ABSTRACT: This Final Environmental Impact Statement (FEIS) describes impacts
of the proposed Nashua-Hudson Circumferential Highway, a limited access toll road
in the City of Nashua and the towns of Hudson, Litchfield and Merrimack,
Hillsborough County, New Hampshire. The project purpose is to better serve east-
west traffic and relieve existing traffic congestion in the Central Business Districts of
the City of Nashua and Town of Hudson by providing alternative crossings of the
Merrimack River. A DEIS was prepared in 1984 for this proposed project. At that
time, the proposed highway was included in the Federal-Aid Highway Program, and
the sponsoring Federal agency was the Federal Highway Administration. Before
development of a FEIS, the project was withdrawn from the Federal-Aid Highway
Program and added to New Hampshire’s Turnpike Program. The responsibility for
compliance with Section 404 of the Clean Water Act, and Section 10 of the Rivers
and Harbors Act was placed with the U.S. Army Corps of Engineers. Preparation
of a revised DEIS was initiated in 1990 and was completed in October 1992. A
Public Hearing was then held on January 4, 1993. Based on comments received
during the Public Hearing and subsequent review period, further refinements were
made to the document, culminating in this FEIS, issued October 1993. Seven Full
Build Alternative alignments, Partial Build Alternatives, Transit/Transportation
Demand Management and Transportation Systems Management Alternatives, and
the No Build Alternative are presented in this FEIS. In addition to transportation
requirements, the major concerns described are impacts on wetlands and water
resources; wildlife; socioeconomic impacts including displacement, cumulative
development, and compatibility with community and regional plans; noise and air



quality; and historic and archeological resources. Changes based on review of the
DEIS are incorporated into this FEIS in italics.

Public comments may be provided to Ms. Theresa Flieger at the Corps of Engineers,
New England Division (Attn: CENED-OD-R), 424 Trapelo Road, Waltham, MA
02254-9149 or by telephone: (617) 647-8336 or Toll Free 1-800-362-4367
(Massachusetts only), 1-800-343-4789 (other New England States). Comments on the
Final EIS must be received within 30 days of Publication in the Federal Register.
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SUMMARY

S.1 INTRODUCTION

The National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4322 et
seq.) requires that all Federal proposals for major actions which significantly
affect the human environment be accompanied by an environmental impact
statement (EIS). This document represents the Final EIS (FEIS) which
documents three fundamental aspects of the proposed highway project under
consideration. First, it identifies the purpose and need for the project.
Second, it identifies all reasonable alternatives which can satisfy that purpose
and need. Third, it quantifies, to the extent appropriate, all impacts which are
attributable to each of the reasonable alternatives identified.

The objective of this process is to insure that environmental information is
available to public officials and citizens before decisions are made and actions
are taken. It is undertaken by the US Army Corps of Engineers, New
England Division, (Corps), and supports its evaluation of whether or not to
authorize the proposed construction of a Circumferential Highway which
would impact the New Hampshire communities of Hudson, Litchfield,
Nashua, and Merrimack. The authority and rules by which the Corps takes
this action are embodied in two federal acts: the Rivers and Harbors Act,
and the Clean Water Act.

S.2 JURISDICTIONAL AUTHORITIES

Section 10 of the Rivers and Harbors Act approved March 3, 1899, (33 U.S.C.
403) prohibits the unauthorized obstruction or alteration of any navigable
water of the United States. The construction of any structure in or over any
navigable water of the United States, the excavation from or depositing of
material in such waters, or the accomplishment of any other work affecting
the course, location, condition, or capacity of such waters is unlawful unless
the work has been recommended by the Chief of Engineers and authorized
by the Secretary of the Army. The instrument of authorization is designated
a permit. The Merrimack River in this portion of the study area is considered
a navigable water of the United States.

Section 404 of the Clean Water Act (33 U.S.C. 1344) authorizes the Secretary
of the Army, acting through the Chief of Engineers, to issue permits, after
notice and opportunity for public hearing, for the discharge of dredged or fill
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material into the waters of the United States. Prepared by the
Environmental Protection Agency (EPA) in consultation with the Corps, the
Section 404(b)(1) Guidelines (40 CFR Part 230) are the federal
environmental regulations for evaluating the filling of waters and wetlands.
These guidelines restrict discharges of dredged or fill material where less
environmentally damaging, practicable alternatives exist. The Corps is
following these guidelines in its evaluation of the present proposed project.

S.3 PROJECT PURPOSE AND NEED

The purpose and need of this project is to provide a transportation
improvement to assist east-west traffic movements and to reduce congestion
on existing bridges and streets in and near the Central Business Districts of
Nashua and Hudson by adding new crossings of the Merrimack River. In
addition, the goal is to improve and reduce traffic congestion as described
above in the highway design year over the existing levels.

S.4 ALTERNATIVES

The proposed Nashua-Hudson Circumferential Highway would be a limited
access toll road in the City of Nashua and the towns of Hudson, Litchfield
and Merrimack, Hillsborough County, New Hampshire. Initial evaluations
were made of potential alternatives designed to avoid impacts on identified
resources such as wetlands and structures. That study evaluated 33 alternative
alignments. Subsequent analyses in compliance with public and agency
coordination following the Corps Highway Methodology, resulted in
identification of six Full Build Alternative alignments, a series of Partial Build
Alternatives, in addition to No Build, Transit/Transportation Demand
Management and Transportation Systems Management Alternatives. Full
Build Alternatives were studied in detail in this FEIS.

Subsequent to the October 1992 publication of the DEIS, a new Full Build
Alternative alignment, Alternative 9, was defined (see page 2-39, Figure 2-5,
“clear overlay"). This new alternative alignment consists of selected sections
of Alternatives 3 through 6 and, 7 and 8. In the southern section of the study
area, Alternative 9 follows the same corridor that is shared by Alternatives 3
through 6. Immediately north of Second Brook, Alternative 9 departs from
Alternatives 3 through 6 and follows the common alignment shared by
Alternatives 7 and 8. Alternative 9 continues along this route across the
Merrimack River until the point where Alternatives 7 and 8 split just east of
Manchester Street. Beyond this point, Alternative 9 follows a route shifted
slightly to the south of Alternative 8. Alternative 9, like Alternative 8,
connects to the F.E. Everett Turnpike by the same proposed interchange at

S-2
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Exit 9. Alternative 9 was derived based on examination of pertinent data
presented in the DEIS and review of input from cooperating agencies and the
public. Alternative 9 is a viable alternative that meets the Project Purpose
and Need and which may further minimize environmental impacts. Its
derivation and environmental consequences are provided in Chapter 2 of this
FEIS (See Section 2.4.2).

S.5 BENEFICIAL/ADVERSE EFFECTS

Beneficial effects expected if the project were implemented:

e Relief of existing traffic congestion in the Central Business Districts of
Nashua and Hudson.

e Improvement of air quality relative to traffic congestion relief.
e Relief of congestion on existing bridges by the construction of an
additional crossing of the Merrimack River north of the existing Taylor

Falls Bridge, and an additional structure at the Sagamore Bridge.

¢ Construction of a connecting highway to link all major arterials in the
study area.

e Completion of a significant piece of the long standing regional infra-
structure development plan.

e  Support of a planned course of land development opportunity enabled by
the project.

Adverse effects expected, were the project implemented:

* Continued fragmentation of the environment of southern New
Hampshire.

¢ Filling between 21 and 51 acres of National Wetland Inventory (NWI)
wetlands and between 48 and 71 acres of hydric soils.

® Acceleration by ten years of anticipated land development.

¢ Removal of between 11 and 53 residences, and between 2 and 3 business
structures.

¢ Potential impacts to the Pennichuck water supply and/or watershed.
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S.6 MAJOR ISSUES

Three major issues surfaced during the preparation of this EIS.

S.7

Achieving the project purpose and need requires an assessment of the
adequacy of existing and predicted transportation characteristics.
Confidence in that assessment is dependent on the level of confidence
that experts have in the transportation model used and the traffic
information it provides.

The second issue is related to the first. EPA and Department of Interior,
Fish and Wildlife Service (FWS) representatives questioned whether the
whole project was required in order to meet the project purpose and
need. The question pursued was whether "partial build" alignments could
satisfy the basic transportation-driven project purpose and need.

The third distinct issue concerned public comment in opposition to all
aspects of the proposal due to the inclusion of tolls as part of the

highway.
MAJOR FINDINGS AND CONCLUSIONS

Because transportation planning is central to evaluation of the project
purpose and need of the proposed action, the Corps requested and
received expert advice from the Federal Highway Administration of the
US Department of Transportation (FHWA). FHWA reviewed the traffic
model and its projections as they applied to this project.. It concluded
that all "...traffic projections were reasonable." It similarly reviewed
alternative alignments in light of traffic projections and concluded that
"the Full Build Alternatives meet the project purpose and need." It
similarly reviewed all Partial Build Alternatives and concluded that in
each and every instance, the Partial Build Alternatives do "...not appear
to meet the project purpose and need."

Based on its evaluation of the data, and in consideration of the expert
advice provided by FHWA, the Corps determined that only Full Build
Alternative alignments meet the purpose and need of this project. The
Corps has agreed, however, at the request of the EPA, to display the
Partial Build Alternatives and their respective Level of Service (LOS)
projections and environmental impacts in the alternatives section of the
FEIS. Displaying the information in this manner will further ensure the
public’s opportunity to effectively comment on them and compare
environmental trade-offs with the Full Build Alternatives.
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The Corps finds that all information relevant to its evaluation of this
proposed project is defined and documented by this FEIS and it is,
therefore, sufficient to serve as the basis to define the project and its
probable environmental impacts. As such, this document serves to fully
disclose the alternative alignments being considered, including the No
Build Alternative, Transportation Systems Management, and the Transit/
Transportation Demand Management Alternatives.

After the publication of the DEIS, the NHDOT selected Alternative 8 to
present at the January 4, 1993 Public Hearing as its preferred alternative.
Subsequent to this, a new alternative, Alternative 9, was defined that
further minimizes environmental impacts in compliance with the
requirements of the Clean Water Act. This alternative is now the
NHDOTs proposed action for a Corps permit decision.

The Corps will determine a Least Environmentally Damaging Practicable
Alternative (LEDPA), subsequent to a Public Hearing, and review of all
public cominents relative to the project.

Project financing by tolls, or other means, is a consideration wholly under
the purview of the applicant, the State of New Hampshire. Therefore,
comment on this and any subject related to amortizing project financial
costs is deferred to the State of New Hampshire. Those considerations
are not part of this FEIS. Only those impacts germane to toll booth
siting and consequent impacts on the human and the natural environment
have been assessed by this present analysis.
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Chapter 1
PROJECT PURPOSE AND NEED FOR ACTION

1.1 STUDY AREA DESCRIPTION

The Nashua-Hudson Circumferential Highway study region is located in
Hillsborough County in southern New Hampshire, approximately 35 miles
south of Concord, New Hampshire, and 35 miles north of Boston,
Massachusetts. See Figure 1-1 for the study area location. The four
municipalities which will be directly affected by the proposed Circumferential
Highway are Nashua, Hudson, Litchfield, and Merrimack.

The Merrimack River, which flows north to south, divides the area and
creates a transportation barrier between the towns of Merrimack and
Litchfield and between the City of Nashua and the town of Hudson. All east-
west traffic must use either the Taylor Falls or Sagamore Bridges. The
principal arterial routes serving both east-west and north-south traffic east of
the Merrimack River--N.H. Routes 111, 102, and 3A--all converge on the
approach to Taylor Falls Bridge.

The study area is served by a number of major freeway and arterial roadway
systems. The major express highway in the area is the F.E. Everett Turnpike,
which provides north-south travel from the Massachusetts border north to
Concord. From the Massachusetts State Line to Interchange 7 in Merrimack,
this roadway is designated as U.S. Route 3. North of Exit 7, it continues as
a toll road extending north to Interstate 293 in Manchester. Interchanges
along the Turnpike provide connections to major arterials in the Nashua area.
The arterial roadway system generally forms a radial network around the
central portion of the City of Nashua. The Daniel Webster Highway is the
major north-south arterial, which basically runs parallel to the Turnpike
through the study area. North of Exit 7 in Nashua, it is known as U.S.
Route 3. N.H. Route 3A east of the Merrimack River is another north-south
arterial which passes through the study area in Hudson and Litchfield.
N.H. Route 102 runs in a northeasterly direction from the Taylor Falls Bridge
in the Hudson area.



\
\ MERRIMACK
\

STUDY AREA

NEW
HAMPSHIRE

NASHUA-HUDSON CIRCUMFERENTIAL HIGHWAY

¢ FIGURE 1-1

NORTH STUDY AREA LOCATION
NO SCALE NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION




AR RREREREEEREEEEGESTT

Among the major east-west arterials in the study area are N.H. Route 111,
which runs through the study area from the western portions of Nashua across
the Merrimack River over the Taylor Falls Bridge and through Hudson to the
east, and N.H. Routes 101A and 130, both of which originate in the central
portion of Nashua and travel in a westerly direction towards Hollis and
Merrimack. N.H. Routes 111, 101A and 130 all have interchanges with the
F.E. Everett Turnpike.

12 PROJECT PURPOSE

The purpose of this project is to provide a transportation improvement to
assist east-west traffic movements and to reduce congestion on existing bridges
and streets in and near the Central Business Districts of Nashua and Hudson
by adding new crossings of the Merrimack River. In addition, the goal is to
improve and reduce traffic congestion as described above in the highway
design year over the existing levels. This purpose was derived based on
consideration and analysis of existing and projected traffic volumes in the
regional study area, as described in the "Need for Action" section that follows.

1.3 NEED FOR ACTION

Regional transportation planning in the area is the responsibility of the
Nashua Regional Planning Commission (NRPC).

Twelve towns, shown in Figure 1-2, are included in the NRPC region. The
Nashua Primary Metropolitan Statistical Area (PMSA) includes all but two
of the smallest, least urbanized towns - Lyndeborough at the west end and
Pelham at the east end of the NRPC region.

During a 30-year period from 1960 to 1990, the population of the Nashua
PMSA rose from 63,000 to more than 180,000. Along with the growth in
population and employment opportunities, came an increase in auto
ownership, usage and traffic congestion.

Within the Nashua PMSA, the towns of Hudson, Litchfield and Merrimack
are the ones that would be traversed by the proposed Nashua-Hudson
Circumferential Highway. In these communities, a significant portion of
recent growth has taken place, increasing in population from 9,500 in 1960 to
almost 50,000 by 1990. While current economic conditions have slowed the
regional rate of growth, a 31 percent increase in total housing units and 69
percent growth in population based on 1980 census data are projected over
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the next 20 years (1990-2010) for the three communities. This is slightly
higher than the 67 percent growth projected for the entire PMSA.

Traffic congestion on Taylor Falls Bridge, linking the Central Business
Districts of Nashua and Hudson, is presently significant. With average
weekday traffic volumes approaching 50,000 vehicles, the bridge and
approaches are operating at Level of Service F throughout much of the day.
Capacity problems are expected to worsen with the continuing growth of
traffic.

The principal arterial routes serving both east-west and north-south traffic
east of the Merrimack River--N.H. Routes 111, 102, and 3A--converge on the
approach to Taylor Falls Bridge. Congestion on these routes in the vicinity
of the bridge is already severe and is expected to worsen over the next two
decades.

At the Sagamore Bridge, linking south Nashua with the developing
commercial/industrial area along N.H. Route 3A in south Hudson, traffic
volumes have already reached capacity. Serious congestion is projected on the
entire arterial network by the year 2010.

1.4 TRAFFIC VOLUMES - EXISTING

The network diagram in Figure 3.1-1 shows existing Average Daily Traffic
(ADT) volumes along major roadways in the study area. Data reported for
the existing network represents 1990 conditions. The most heavily travelled
roadways are located in Nashua. The ADT volumes on the F.E. Everett
Turnpike range from 54,000 to 92,000. The Daniel Webster Highway in South
Nashua carries up to 41,600 vehicles a day, and N.H. Route 101A near the
Turnpike has a daily volume of 40,100. In Hudson, the highest volumes are
carried by N.H. Route 3A where daily traffic ranges from 20,300 to 25,800
vehicles.

The primary through traffic routes in the study area include the F.E. Everett
Turnpike, the Daniel Webster Highway, N.H. Route 102 and U.S. Route 3 for
north-south traffic and N.H. 130, N.-H. 101A, and N.H. 111 including the
Taylor Falls Bridge for east-west traffic movements. The Taylor Falls Bridge
with an ADT of 48,600, carries the largest non-expressway traffic volumes in
the study area. The Sagamore Bridge to the south is used by 28,700 vehicles
a day.



1.5 TRAFFIC VOLUMES - FUTURE

The 2010 trip table was assigned to the No-Build network which provides a
baseline condition for comparison of other Full Build and Partial-Build
Alternatives, and to all Full Build and Partial-Build networks.

The projected ADT volumes in Figure 4.1-1 show that if none of the Full
Build or Partial Build Alternatives were constructed by the year 2010, as many
as 73,300 vehicles a day, or far above its capacity, would attempt to cross
Taylor Falls Bridge. Approach roads to Taylor Falls Bridge would have to
carry from 32,000 to 40,200 vehicles daily. Volumes on Sagamore Bridge
would rise to 42,100 vehicles a day, and the F. E. Everett Turnpike would
carry 157,400 ADT.

With the Build Alternatives (see Figure 4.1-6 as an example of Alternative 7),
traffic on Taylor Falls Bridge would actually drop to 34,000-38,100 ADT, well
below the existing daily volume of 48,600, while volumes on the nearby
arterials would also be reduced or remain the same as they are today. The
new bridge to the north would divert from 35,000 to 41,000 trips a day, while
on the Sagamore Bridge daily traffic would rise to 59,400. Traffic volumes on
the new bridge would be highest with Alternatives 7 and 8, which would place
this bridge closer to the urban core, with corresponding decreases on the
Taylor Falls and Sagamore Bridges.

1.6 SUMMARY

The previous section documents the need for a transportation improvement
that will reduce traffic volumes and congestion as stated in the project
purpose. Since all the major arteries are radial to the Nashua/Hudson
CBD’s, the flow of traffic must be to or from those CBD’s. A solution to
reduce the traffic congestion is to provide a non-radial route where traffic can
move beyond the congested CBD’s. This is best met by a circumferential
route which intersects the radial routes before the area of congestion is
encountered.

A number of major highway improvements have been implemented over the
years to cope with traffic congestion, and other projects are now under way.
The Sagamore Bridge was built in 1971, and in 1973, a second bridge was
constructed at the Taylor Falls location. A $160 million improvement of the
F.E. Everett Turnpike from the Massachusetts border to Exit 7 was started
during the summer of 1992.
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While all of these projects have helped or will help alleviate some of the
more severe congestion points, the analysis conducted during earlier studies
and reinforced by this study have shown that they alone will not be able to
relieve congestion, either on river crossings or on existing major arterials,
which cannot be substantially improved because of limited right-of-way and
intense urban development.

To alleviate congestion and improve east-west traffic flow, the Nashua-Hudson

Circumferential Highway has been proposed and is presented in this study as
the Build Alternatives.

The summary of river crossings in Table 1-1 shows that all Build Alternatives
would be successful in diverting traffic away from Taylor Falls Bridge and
thereby reducing congestion on east-west arterials through the Central
Business Districts of Nashua and Hudson.

The summary evaluation in Table 1-2 shows that all Build Alternatives will
also be more effective in diverting future traffic volumes onto the expressway
system, thus reducing total travel time, improving operating speeds, and
minimizing accidents than No-Build.

From this analysis it can be determined that the Nashua-Hudson
Circumferential Highway will permit more direct east-west travel in this area
through an additional northern crossing of the Merrimack River and
improvements to the existing Sagamore Bridge southern river crossing. As a
result, trips will be diverted from the congested Taylor Falls Bridge and the
central areas of Nashua and Hudson. Chapter 2 describes the various Build
Alternatives that were evaluated in respect to meeting the purpose of this
project.



Table 1-1

SUMMARY OF MERRIMACK RIVER CROSSINGS

ADT Volumes
North Taylor

Alternative Merrimack Falls Sagamore Total
Existing - 1990 - 48,600 28,700 77,300
Baseline - 2010
(No-Build) - 73,300 42,100 115,400
Build Alternatives 34,900- 33,900- 34,700- 129,500-
(range) 41,600 38,600 59,800 134,500

Table 1-2

(Revised)

STUDY AREA TRANSPORTATION SERVICE SUMMARY

Average Weekday Percent of Average Weekday Average System Total

Vehicle Miles Total Travel on Vehicle Hours Speed Accidents
Alternative of Travel Expressway of Travel (m.p.h.) (Annual)
Existing - 1990 3,316,000 23.1 128,400 25.8 8,716
Baseline - 2010
(No-Build) 5,469,000 24.8 337,600 16.2 13,880
Build Alternatives 5,497,000- 31.1- 237,200- 23.1- 13,245-
(range) 5,522,000 312 239,200 232 13,313
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Chapter 2
DESCRIPTION OF ALTERNATIVES

2.1 HISTORY OF PREVIOUS ALTERNATIVES

The Nashua-Hudson Circumferential Highway project was initially proposed
in 1959. At that time, the existing bridge at Taylor Falls was the only east-
west connector across the Merrimack River between the towns of Nashua and
Hudson. It was recognized that additional facilities were required to alleviate
the congestion that existed at the time, and to allow for future traffic growth.
The proposed Circumferential Highway was to be located to the east of the
town of Hudson with crossings of the Merrimack River to the north and south
of the Nashua-Hudson town center.

In 1971, the Sagamore Bridge was constructed across the Merrimack River
south of Taylor Falls Bridge; and, in 1973, a second bridge was constructed
at the Taylor Falls location. These additional river crossings provided some
relief to the traffic congestion. Since the early 1970’s, the Nashua-Hudson
region has experienced rapid population and economic growth. This growth
has increased the congestion on roadways in the Central Business Districts of
Nashua and Hudson, as well as the surrounding roadway network. In 1984,
a DEIS for the Nashua-Hudson Circumferential Highway was published by
the State of New Hampshire Department of Public Works and Highway in
cooperation with the FHWA. The alternative alignments that were studied
are shown in Figure 2-1. Of the alignments studied, the "B-C" Alternative was
selected as the preferred alternative by the New Hampshire Department of
Public Works and Highways.

That alignment, as well as the other alternative alignments, traversed wetlands
and other water resources, and required permit approval by the Corps under
the Clean Water Act (CWA). In order to ensure that all viable alternatives
had been investigated, and that the impact on the environmental resources
had been minimized, the Corps required that the New Hampshire Department
of Transportation (NHDOT) restudy alternative alignments for the Nashua-
Hudson Circumferential Highway in 1990. Specific consideration was to be
given to any potential impact on the Pennichuck Reservoir area, and to
wetlands and other water resources.
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On June 28, 1990, a public scoping meeting was held with representatives of
the local, State and Federal governments. As a result of the scoping meeting,
the 1984 DEIS alternative alignments and new alternative alignments which
were developed based upon the scoping meeting comments were selected and
were to be used to revise the 1984 DEIS. These alternatives, shown in Figure
2-2, were presented at a joint State and Federal agency meeting on October
18, 1990. The representatives reviewed the revised scoping meeting
alternatives, and recommended that a new study of alternatives for the revised
DEIS be unbiased by previous studies. The new study would be based on
updated resource data and mapping, and the previously preferred B-C
Alternative would be evaluated along with other alternatives developed with
the latest inputs from the community.

2.2 DEVELOPMENT OF ALTERNATIVES

For this FEIS, a wide range of transportation alternatives were identified and
evaluated as a means of meeting the transportation needs of the Nashua-
Hudson metropolitan area. These included baseline (or No Build), Transit/
TDM and TSM (improved transit/existing roadway facilities), and
construction of a new limited expressway facility (Nashua-Hudson
Circumferential Highway). This section describes each of these options in
detail.

2.2.1 No Build

The No Build Alternative assumes that the existing roadway system will be
maintained in its current condition, and other than two committed projects,
no further major improvements would be made to the existing street and
highway system. The committed projects listed below are expected to be
completed by 2010. They are:

1.  F.E. Everett Turnpike widening between Exits 3 and 7 in Nashua.
2.  Camp Sargent Road Bypass in Merrimack.

Historically, the construction of Exit 2 on the F.E. Everett Tumnpike as a
connection to the Daniel Webster Highway was part of the initial southern section
of the proposed Circumferential Highway. The modelling of the No-Build
Alternative therefore did not incorporate the construction of this connection. In
fact, the construction of Exit 2 has been incorporated in the Nashua regional
transportation plans to include both the Exit 2 construction and the construction
of a parallel span to the Sagamore Bridge.
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The existing pattern of roadway facilities was described briefly in Chapter 1.
The primary cause of congestion is that under the existing network
configuration, the radial highways converge on the Central Business Districts
of Nashua and Hudson, overloading the local street system and Taylor Falls
Bridge with heavy east-west traffic flow. There would be no construction costs
associated with this alternative and no right-of-way taken. The projected
increase in traffic volumes would result in the worsening of traffic congestion
and unacceptable levels of traffic service.

The No Build Alternative was used as the baseline condition to which other
options could be compared during the alternatives evaluation.

2.2.2 Transit/TDM and TSM Alternatives

TSM and Transit/TDM Alternatives were also evaluated along with other
preliminary altermatives. The TSM Alternative consists of measures to "spot”
locations within the project area. TSM measures are defined as low-cost
improvements that have limited environmental and socio-economic impacts and
involve limited or no construction. Such measures might include the addition of
a turn lane at a particular intersection, signal installation or timing changes, or
interconnection of signal systems. Such improvements can be effective where
traffic congestion is limited to a particular "spot" location.

Transit improvements and the application of TDM measures work together as a
means to reduce travel made by single occupant vehicles (SOV). Improvements
to transit, provision of additional transit and rideshare facilities, and an incentive
system to encourage transit and rideshare usage are all integral parts of a
Transit/TDM Alternative. The Transit/TDM Alternative tested in the Nashua
region incorporated elements of transit improvements and TDM actions following
research into a full range of such improvements utilized throughout the country.
Those elements that showed the greatest promise for producing a measurable level
of traffic reduction were tested as part of the Transit/TDM Alternative. These
measures included the extension of five of the CITYBUS transit routes and
reinstatement of another that was recently discontinued. The extension of the
commuter rail to Boston from its current terminal point at Lowell, Massachusetts
into Nashua was also incorporated in the Transit/TDM Alternative. Increased
commuter bus to Boston and Manchester, introduction of express bus service
from Merrimack to Manchester, and increased parking charges downtown and
imposition of parking charges at large suburban employers with no charge for
carpools were some of the specific measures incorporated in the Transit/TDM
Alternative. Additional measures included improvements in the transit system
that could be accommodated through simplified fare collection, reduced fares,
monthly passes, schedule coordination, construction of bus shelters, increased
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transit marketing, subsidies for ridesharing use and parking, and increased carpool
matching services. Such measures would obviously require detailed study by
CITYBUS or the NRPC prior to implementation.

The Transit/TDM Alternative represents a very aggressive program to get
motorists out of their SOV’s. For example, this alternative would result in a ten-
fold increase in transit ridership increasing from its current 900 passenger trips per
day to 9,040 passenger trips per day in 2010. In addition, the commuter rail
service is projected to carry more than 600 passengers per day in 2010. In total,
the full set of Transit/TDM measures analyzed for the Nashua region could, if
all measures were successfully implemented, result in a 5.5 percent decrease in

daily trips.
2.2.3 Build Alternatives

The proposed Circumferential Highway would be a limited access, expressway
facility with 400-foot-wide right-of-way in most areas. This allows for two 12-
foot lanes in each direction and a varying median. Although the posted speed
limit would be 55 mph, the design speed would be 70 mph to provide a high
level of safety and comfort. This would help assure that most of the through
travel would be diverted from existing streets to the new highway. Grade-
separated interchanges would be provided at six locations. Other roads would
be either grade-separated, relocated or terminated at the new facility.

The projected design year Average Daily Traffic (ADT) volumes generally
range from 30,000 to 40,000 ADT for the proposed expressway and the
northern river crossing. On Sagamore Bridge, forecasts range up to 59,800
ADT. To assure a high level of service, these traffic volumes require a four-
lane, limited access facility. Use of lower design standards would result in a
facility with periodic traffic congestion, delays and higher accident rates. Such
a facility would not achieve the main objective of diverting traffic from Taylor
Falls bridge and Central Business District streets.

General guidelines were established for the selection of feasible Build
Alternative alignments:

1.  The alternatives must satisfy the project purpose.

2.  The southern terminus should tie into the planned Exit 2 interchange of
the F.E. Everett Turnpike at the existing Sagamore Bridge.
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3.  The northern terminus should tie into the F.E. Everett Turnpike at, or
between, Exits 7 and 11.

4.  The alignment alternatives should connect the southern and northern
termini by a semi-circular route to the east of the town of Hudson.

The project corridor is shown in Figure 2-3.

The process of the development associated with the location of each Build
Alternative presented in this document is based on the concept of design by
avoidance. This process is two-phased and follows the general guidelines set
out in the Corps New England Division Highway Methodology as described
below.

Phase 1

Phase I of the process began with the collection of base resources data. Table
2.1 presents a list of data collected for Phase I analysis, and their sources.

The data collected on resources was represented graphically as separate layers
within computer files using a Computer Aided Design and Drafting (CADD)
system. Clear acetate plots of each of the layers were produced at scales of
1:24000 and 1:12000 so that detailed study of the resource data could be
conducted either individually or in combinations of one or more of the layers.
The acetate plots, when used in combination with each other, formed a basis
for the determination of segments of alignments which avoided the constraints
imposed by the various resources. This process resulted in the development
of 22 different segments which were then combined into 33 alternative
alignments. These alignments are shown in Figure 2-4 and listed in Table 2-2.

The 33 alternatives were presented to the federal and state reviewing agencies
at a meeting held on February 20, 1991. The reviewing agencies agreed that
the 33 alignments represented a reasonable selection of alternative alignments
for study, and that no further alternatives needed to be considered.

Each of the 22 segments which made up the 33 alternative alignments was
studied to determine the impacts which each of the segments imposed on the
environmental resources. Additional resource data was collected as needed
so that the impacts on all resources could be quantified.
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Table 2-1

PHASE I RESOURCE DATA

Resource Source
Wetlands National Wetland Inventory
Soil Conservation Service (S.C.S.)
Wildlife Habitat Areas Aerial Photography
Developed Land U.S.G.S. Mapping
Aerial Photography
Prime and Statewide Important Digitized S.C.S. Mapping provided
Farmland by the University of New
Hampshire
S.C.S. Mapping
Drainage Basins U.S.G.S. Water Resource
Investigations Report 86-4358
Wells U.S.G.S. Water Resource
Investigations Report 86-4358
1984 DEIS
Aquifers U.S.G.S. Water Resource
Investigations Report 86-4358
Contamination Sites NH Groundwater Protection Bureau
Asbestos Waste Disposal Sites NH Department of Environmental
Services
Archeological and Historic NH Division of Historic Resources
Sites NHDOT, Environmental Division

NH State Library

NH Historical Society
NH Archeological Society
Hudson Historical Society
Hudson Public Library
Nashua Public Library

29
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Table 2-2

PHASE I ALTERNATIVES

Alternative No. Description
1 ABCEFGHIJ
2 ABCEFGHIK
3 ABCEFGHLMP
4 ABCEFGHLOP
5 ABCEFGLMP
6 ABCEFGLOP
7 ABCEFGNMP
8 ABCEFGNOP
9 ABDFBHIJ
10 ABDFGHIK
11 ABDFGHILMP
12 ABDFGHLOP
13 ABDFGLMP
14 ' ABDFGLOP
15 ABDFGNMP
16 ABDFGNOP
17 ABDEFGHIJ
18 ABDEFGHIK
19 ABDEFGHLMP
20 ABDEFGHLOP
21 ABDEFGLMP
22 ABDEFGLOP
23 ABDEFGNMP
24 ABDEFGNOP
25 ACEFGHLIJ
26 ACEFGHIK
27 ACEFGHLMP
28 ACEFGHLOP
29 ACEFGLMP
30 ACEFGLOP
31 ACEFGNMP
32 ACEFGNOP

33 ALTERNATIVE BC
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The results of the quantification of the impacts were summarized and
represented in a matrix. At a meeting held on June 5, 1991, the reviewing
agencies agreed on a reduction in the number of alternatives, from 33 to six.
The six alternative alignments were studied, in detail, as part of Phase II and
were represented in the DEIS. The reviewing agencies requested that Partial-
Build Alternatives also be assessed during the DEIS process along with the
six Full Build Alternative alignments. It was agreed that the six Full Build
Alternatives would be evaluated as entire alignments but that separate
summaries would be prepared of all information and analysis results for each
section. The sections to be reported on for each whole alignment were from
the southern terminus to N.H. Route 111, from N.H. Route 111 to N.H.
Route 102 and from N.H. Route 102 to the northern terminus with the F.E.
Everett Turnpike.

An adjustment was made to the alternatives which contained segments
ABCEF to avoid a wetland in the vicinity of node C, and to provide a
connection from the ABC segment combination to node F without passing
through node E. Of the 33 alternatives, 28 were eliminated due to the
following reasons:

1. The B-C alignment was carried forward into Phase II. If two
alignments were parallel and in close proximity, and one of these
alignments was B-C, the B-C alignment was recommended for that
portion of roadway if there were no material difference between
impacts to aquatic resources.

2. Among those alignments in the southern section (south of N.H. Route
111), Alignment ABCEFG was chosen because it had the least
damaging environmental impacts; later it was revised to ABCFG. This
eliminated Alternatives 9 - 32.

3. It was agreed that at the north end an alignment should be retained
connecting to the F.E. Everett at each terminal node (i.e., J, K, and P).

4. Segment 1J was eliminated, as it is in close proximity to the B-C
alignment through the Pennichuck watershed, and there was no
material difference in environmental impacts. This eliminated
Alternatives 1, 9, 17, and 25.

5. Segment HI was eliminated, as it impacts more wetlands than the B-C
alignment in the same area. This eliminated Alternatives 1, 2, 9, 10,
17, 18, 25, and 26.

2-12



6. It was agreed that segment IK be included as the terminus to a
modified B-C alignment, as it avoids the Pennichuck ponds. This new
alignment was to be called BC-K.

7. Segment GN was eliminated, for numerous reasons, as it impacts
residences, structures at the intersection with N.H. Route 102, a major
well, and Brox Industry reserves. This eliminated Alternatives 7, 8, 15,
16, 23, 24, 31, and 32.

8. As there were no material differences in environmental impacts
between Segment NO and Segment LO, Segment NO was eliminated
since it goes through archaeologically sensitive areas. This eliminated
Alternatives 8, 16, 24, and 32.

Phase II

As a result of the Phase I study, six Build Alternatives were selected for
further detailed analysis. They are shown in Figure 2-5 and listed in
Table 2-3.

Table 2-3
PHASE II ALTERNATIVE ALIGNMENTS
Alternative No. Description

No Build

Transit/TDM and TSM
ABCFGHLMP
ABCFGHLOP
ABCFGLMP
ABCFGLOP

BC

BCK

0 N O Ui A W N =
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Interchanges. The location of interchanges is common to all of the Full Build
Alternatives.  Interchanges are proposed for the intersection of the
Circumferential Highway and N.H. Route 3A in the south, N.-H. Route 111,
N.H. Route 102, N.H. Route 3A in the north, U.S. Route 3 (Daniel Webster
Highway) and the F.E. Everett Turnpike. The location and configuration of
these interchanges varies as the location of the intersection point varies for
each alternative. The interchange types for each of the alternatives are
described in Table 2-4.

Table 2-4
INTERCHANGE TYPES

Interchange Interchange
Alternative No. Location Type
3,4,5,6,7,8 NH Route 3A Urban
3,4,56,7,8 NH Route 111 Diamond
3,456,7,8 NH Route 102 Diamond
3,4,5,6,7,8 NH Route 3A Diamond
3,4,5,6,7,8 US Route 3 Diamond
3,456 F.E. Everett Specialized
7,8 F.E. Everett Trumpet

The specialized interchange layouts required at the F.E. Everett Turnpike
utilize the existing configuration at Exit 10 (Industrial Drive) as much as
possible; while, at the same time, maintaining a separation between the local
traffic and the Circumferential Highway traffic.
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2.3 ALTERNATIVES ELIMINATED FROM FURTHER STUDY
2.3.1 Alternatives Eliminated in Previous Studies

During the 1984 DEIS two alternatives for the northern terminus were
investigated. The first tied into the existing Exit 7 of the F.E. Everett
Turnpike and followed the route of the existing Henry Burque Highway. The
existing interchange configuration at Exit 7 is currently under considerable
stress due to the high traffic volumes generated by the intersection of Henry
Burque Highway, N.H. Route 101 and F.E. Everett Turnpike. Adding the
traffic expected to use the Nashua-Hudson Circumferential Highway to this
intersection would require the construction of a complex and multi-level
interchange. The impacts of this type of interchange on the area in the
vicinity of the interchange and along the Henry Burque Highway would result
in the destruction of existing housing, a church and numerous businesses. In
addition, there is insufficient distance between Exits 6, 7 and 8 to develop the
weaving lengths required to accommodate the additional traffic volumes and
movements which the Nashua-Hudson Circumferential Highway would
introduce.

The second alternative that was investigated tied into the existing Exit 8 of the
F.E. Everett Turnpike. This alternative also had a significant impact on the
residential neighborhoods east of Exit 8 and was eliminated for that reason.

23.2 Alternatives Eliminated from Further Detailed Study

TSM Alternative. As a set of measures to improve the traffic operations at "spot"”
locations, TSM would be an important element of any alternative. TSM, however,
would have very limited effectiveness as a stand-alone alternative. This is
because, while intersections and other "spot” locations are often the "pinch" points
on a roadway system, and TSM measures would result in more efficient
operations at these locations, the traffic volumes projected on study area
roadways in 2010 are in excess of what could be accommodated along the
roadway segments between intersections. Improvements would therefore require
substantial roadway widening along entire corridors in order to be effective. Such
large-scale improvements would involve substantial costs, additional right-of-way,
and cause considerable community disruption and would therefore no longer be
considered TSM improvements, but would rather be considered a large-scale
project upgrade. An Upgrade Alternative was evaluated and determined not to
be practicable due to the large socio-economic impacts. Refer to the Revised
Traffic and Transportation Technical Report Appendix D for this analysis.
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Transit/TDM Alternative. The Transit/TDM Alternative, which incorporates
improvements and expansion of the CITYBUS system, extension of commuter rail
service from Boston to south Nashua and downtown Nashua, an increase in
commuter buses that run between Manchester and Boston, introduction of express
bus service between Manchester and Merrimack, increased parking charges in
downtown Nashua and at large employment locations in outlying areas, provision
of free parking for carpools at all locations, and other area-wide efforts to
increase transit ridership and decrease SOV travel, was estimated to reduce
overall regional travel by 5.5 percent. Of this 5.5 percent reduction in overall
regional travel, it is estimated that approximately one-half or 2.75 percent, will be
attainable based on the limited number of Transit/TDM measures available to
the NHDOT for implementation. Along the downtown streets in Nashua, the
Transit/TDM Alternative would reduce traffic, as compared to the No Build,
between 5 and 8 percent. At the Taylor Falls Bridge, the Transit/TDM
Alternative would reduce daily traffic by 7.6 percent. The projected volume at the
Taylor Falls Bridge for the Transit/TDM Alternative would be almost twice what
is projected under the Full Build Alternatives (67,700 vehicles for the
Transit/TDM Alternative versus 34,500 vehicles for Alternative 8). Intersection
Levels of Service would be nearly identical for the Transit/TDM Alternative as
for the No-Build. While the measures included in the Transit/TDM Alternative
would contribute to the efficiency of the regional transportation system, they do
not meet the project purpose of reducing congestion within the downtown areas
of Nashua and Hudson.

Partial Build Alternatives. Four Partial Build Alternatives were evaluated as
to their feasibility to accomplish the project purpose as stated in Chapter 1.

The results of the traffic analysis evaluating the No Build, Full Build, four
Partial Builds and the Transit/TDM Alternative are illustrated graphically in
Figure 2-6. Refer to Figure 3.1-2 for the existing network Level of Service
(LOS). Table 2-5 shows LOS at selected intersections.

As shown in Figure 2-6 and as compared to Figure 3.1-2, the Partial Build
Alternatives in the projected design year do not improve or reduce traffic
volumes over the existing levels in the Central Business District. Partial Build
Alternatives result in LOS of F or F° for the majority of the roadway links
and intersections, and only reduce traffic volumes slightly on two minor
roadway links within the CBD. Levels of service of the roadway links are
more indicative of traffic than levels of service of intersections. For these
reasons, they fail to accomplish the project purpose and were eliminated from
further detailed study in the FEIS. The FHWA conducted an independent
review of the Partial Build Alternatives and also concluded that Partial Build
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Alternatives do not meet the project purpose and need. (See FHWA letters
and memos in Appendix A.) Additional information on the Partial Build
Alternatives and the Transit/TDM Alternative can be obtained from the
revised Traffic and Transportation Technical Report, and LOS table in
Appendix A.

2.4 ENVIRONMENTAL IMPACTS

Environmental impacts of the Full Build Alternatives are quantified in the
matrix labeled Table 2-6 (Revised). In addition, environmental impacts for the
Partial Build Alternatives are quantified in this table as well. Partial Build
Alternatives correspond to the southern, central and northern sections as
identified in the matrix. Information in this table was organized in this
fashion at the request of the EPA for public commenting purposes, in respect
to weighing environmental tradeoffs of the Partial Builds verses the Full Build
Alternatives. Note: Partial Build to N.H. Route 111 corresponds to the
"southern” section; Partial Build to N.H. Route 102 corresponds to the
"southern" and "central" sections combined; Partial Build Turnpike south to
N.H. Route 102 corresponds to the "northern" section; and Partial Build
without N.H. 102 to N.H. 111 corresponds to the "southern" and "northern"
sections combined.

The narrative that follows, however, focuses only on the comparative impacts
of the Full Build Alternatives, as the Partial Builds and Transit/TDM and
TSM Alternatives were eliminated from detailed study for the reasons as
described in Section 2.3.2.

2.4.1 Comparison of Alternatives

This section compares the environmental consequences of Full Build
Alternative alignments 3 through 8. Section 2.4.2 addresses the environmental
impacts associated with Alternative 9 by itself as it was developed at a later
stage through the DEIS process.

Displacement

It is estimated that the largest number of households displaced would occur
with Alternative Alignment 4, consisting of 53 residences, 3 businesses, and
1 large garage (vacant). The least number of households displaced would
occur with the Alternative Alignment 7 consisting of 11 residences, and 3
businesses.
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In general, the social and economic characteristics of the majority of the
displacees appear to place them in the middle income bracket. There appears
to be no special ethnic or racial make-up of the families likely to be displaced.
Any relocated individuals who are handicapped or elderly will be identified
prior to the acquisition stage and their special needs addressed accordingly.

Alternatives 4 and 6 would bisect the Anheuser-Busch brewery property in
Merrimack. The impact on this major employer would be substantial. The
alignment crosses the firm’s emergency water supply well fields and
recreational area and runs between the factory and the company’s stables,
where they house the Budweiser Clydesdale Horses. The brewery is a major
tourist destination, and the highway would disrupt their ability to continue this
aspect of their business, according to company officials.

Land Use

When evaluating the land use impacts, it is anticipated that all six of the Build
Alternative alignments would have substantially the same effects in terms of
inducing growth. That is, the movement of the highway corridor to either one
side or the other would not significantly alter the number of housing units or
commercial/industrial development that is expected to be developed.

The town of Litchfield has officially recognized the B-C Alignment (from the
1984 DEIS) as part of their master plan. Litchfield rezoned a significant
portion of the town, through which the highway would pass, for commercial
and industrial development. Alternatives 3, 4, S and 6 for the most part,
bisect land that is zoned residential, negating the master plan’s attempt to
isolate commercial and industrial development in the southernmost part of
town, in the area of the highway.

Secondary and Cumulative Development

Under the No Build Alternative, the stimulus for growth within the next 20
years would be greatly reduced. Although the study area towns would still be
expected to eventually reach the growth levels predicted under Full Build,
they will not be reached by the year 2010. This is an important distinction to
make because it suggests that the highway will not actually generate more
development, but will instead accelerate the rate of growth that would have
eventually occurred over a longer period of time, with or without the highway.
This is considered a likely scenario because the Nashua Region has
historically been a growth center for New Hampshire, and it is again expected
to fill that role once the current economic recessionary conditions begin to
subside.
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Residential developments are predicted to double in most of the area along
the length of the limited access highway. In analysis zones one tier removed,
housing density increase is anticipated to be slight. Significant increases in
square footage of non-residential building space are predicted near proposed
highway interchanges with N.-H. Routes 3A, 111, 102, U.S. Route 3 and the
F.E. Everett Turnpike. These increases are an obvious consequence of
increased access provided to these areas by the highway and are, therefore,
most appropriately categorized as secondary development impacts.

It is at these interchange locations that secondary and cumulative
development will impact the various resources evaluated in this document
(farmlands, historic resources, air, noise, wildlife, water resources, wetlands
and environmental risk sites.)

Public/6(f) Lands and Institutional Resources

No lands within any of the proposed Nashua-Hudson Circumferential Highway
alternative corridor rights-of-way have been acquired or developed with Land
and Water Conservation Fund assistance. Thus, Section 6(f) documentation
is not required.

The Hudson Historical Society & Cultural Center on N.H. Route 102 in
Hudson, on the National Register of Historic Places, would be completely
impacted by Alternatives 5 and 6.

A portion of the parking lot for the Tabernacle Baptist Church on N.H. Route
102 would be impacted by Alternatives 3, 4, 7, and 8. No portion of the
Church structure would be impacted.

A portion of the agricultural fields of Alvirne High School would be impacted
by Alternatives 5 and 6.

Farmlands

Farmland impacts include: lost active farmland, lost Prime or Statewide
Important farmland soils, disrupted and restricted or lost access to farm areas,
and increases in development pressure and resulting loss of farmland through
development.

Of the Build Alternatives, Alternative 3 would have the least impact to active
farmlands (15.0 acres), while Alternative 6 would have the greatest, with a
loss of 45.4 acres. Alternatives S and 6 impact Alvirne High School’s
agricultural fields in Hudson, and Alternative 6 goes on to impact Wilson’s
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Farm in Litchfiéld. Alternatives 3, 7, and 8 would be the least disruptive of
active farmlands.

All Build Alternatives would disrupt areas of active farmland, and would
result in increased development pressure. However, under the No Build
Alternative, development pressure would continue even in the absence of a
new roadway.

Historic and Archeological Resources

Historic Resources. An intensive survey was undertaken in autumn of 1992. It
identified 25 individual historic buildings (outside of districts) and eight historic
districts (including approximately 70 additional properties within the districts for
which individual forms were prepared). The Determination of Eligibility
Committee’s review of the information found that 16 individual structures and
three historic districts were eligible for the National Register of Historic Places.
One additional individual property, the Hills House, "Alvime', was already listed
on the National Register of Historic Places.

Of the one already listed and sixteen individual properties and three historic
districts determined eligible for the National Register, three individual properties
and all three districts would be adversely affected by a number of the proposed
Build Alternatives. In addition, the setting of two historic properties would be
affected by all Build Alternatives, although the effect would not be adverse.

None of the Build Alternatives directly affect Benson’s Wild Animal Farm
Historic District on Kimball Hill Road in Hudson. However, the proposed
construction of 9.4 acres of wetlands within the 38 acre historic portion of the
165.81 acre property would have an adverse effect on the unique and significant
historic district.

In the southem section of the project area, from the start of the project north to
N.H. Route 111 in Hudson, no historic resources are adversely affected by any of
the proposed Alternatives. However, each of the Build Alternatives will affect the
setting of two eligible properties.

In the central portion of the project, between N.H. Routes 111 and 102 in
Hudson and Litchfield, the Build Alternatives would present a choice between the
acquisition of the Hills House, "Alvime’, already listed on the National Register,
under Alternatives 5 and 6, and the loss of the National Register eligibility of the
Jasper Poultry Farm Historic District under the remaining Build Alternatives 3,
4, 7 and 8. In both cases, National Register eligibility would be lost and
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mitigation measures unsatisfactory. One contributing building in the Jasper
Poultry Farm Historic District would be acquired under Alternatives 3, 4, 7 and 8.

Altemmatives 3, 5, 7 and 8 would present further adverse effects in the northern
section of the project area, leaving Alternatives 4 and 6 as the least damaging to
National Register eligible properties. Alternatives 3 and 5 would require the
acquisition and removal of the one historic structure in Litchfield and the
acquisition of 3.8 acres of another historic parcel, although no historic
contributing buildings would be acquired on this parcel. As noted above, the
National Register eligibility of the Jasper Poultry Farm Historic District would be
lost under Alternatives 3, 4, 7, and 8, whereas Alternatives 5 and 6 would require
the acquisition and loss of the Hills House, "Alvime", already listed on the
National Register.

Alternatives 7 and 8 avoid adverse impacts to three individual properties, but
would introduce adverse effects to the Pennichuck Water Works Historic District,
in addition to adverse impacts to the Jasper Poultry Farm Historic District.
Although Alternatives 7 and 8 would not adversely affect the historic and
continuing use of the water works, both alignments would bisect the natural
wooded landscape of the district, causing diminished integrity of setting, feeling
and association.

Only Alternative 1, the No-Build Alternative, would avoid adverse effects to
National Register historic properties in the project area. No detailed plans for
Altemative 2, the Transit/TDM and TSM Alternative, have been determined;
therefore, its effects on historical resources are currently unknown and would have
to be addressed if necessary. All of the Build Alternatives will result in an
adverse effect on the Benson’s Wild Animal Farm Historic District because of
wetland creation.

Archeological Resources. Archeological sensitivity within the study area
largely coincides with the first and second Merrimack River terraces, as well
as the margins of interior water features. The Full Build Alternative
alignments would affect 17 of the 25 areas assigned archeological sensitivity.
All alternatives are likely to affect sensitive areas located on the first
Merrimack River terrace, as well as sites located on the second tier above the
Merrimack River, and those associated with interior surface water features.
Alternative alignments 7 and 8 would affect the archeologically sensitive area
in the uplands. Archeologically sensitive areas would not be affected in their
entirety; instead, margins or segments of individual areas may be cross-cut by
Alternative alignment corridors.
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Air Quality

The proposed highway project is included in the NRPC’s Transportation
Program, which is in conformance with the New Hampshire’s State
Implementation Plan (SIP).

Because of the federal motor vehicle emissions control program and the state
of New Hampshire Inspection and Maintenance (I/M) program, 8-hour
carbon monoxide (CO) concentrations at all receptor locations in 2000 will be
significantly lower than their 1990 counterparts. No violations of the 8-hour
standard are anticipated anywhere - with either the No Build or any of the
Build Alternatives. At the intersection of Daniel Webster Highway and Spit
Brook Road, the Build Alternatives are expected to result in a slight increase
in CO concentrations when compared with the No Build. But at a number
of other locations - especially in the downtown Nashua area, such as at
Library Hill or the intersection of Main and Canal Streets - the Build
Alternatives would result in a decrease of between 0.5 to 1.5 ppm in 8-hour
CO concentrations when compared with the corresponding No Build
concentrations. Differences in concentrations from one Build Alternative to
another are quite small.

Because the proposed Circumferential Highway is not expected to result in
creating any new violations of either the 8- or the 1-hour standards, or to
exacerbate an existing violation, the proposed project is in conformance with
the SIP for the CO standards compliance.

As for nonmethane hydrocarbon (NMHC) emissions, these are less for all Full
Build Alternatives than the No Build Alternative in both the short- and long-
term scenarios. In all instances, the 2010 emissions are lower than the 1990
conditions.

Visual Impacts

Resource impacts would adversely affect the visual and aesthetic quality of the
environment for residents with a direct view of the roadway. The impact
would be strongest in areas where interchanges encroach on residential
districts, namely in the vicinity of N.H. Routes 102, 111, and 3A. The urban
character of this landscape unit is more visually compatible with new roadway
development than undeveloped areas, but neighbors of the highway will find
it obtrusive.
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Terrestrial Ecology

Of the four unique natural community types found within the study area as
identified by the New Hampshire Department of Resources and Economic
Development (NHDRED), only Alternatives 4 and 6 would impact one of
these natural community types. These Alternatives would each impact two
wetlands in Litchfield characteristic of Inland Basin Marsh communities.

Some local modification to terrain and soils within the impact areas of the
project would occur. No significant adverse impacts to soils or geology within
the study area are anticipated.

Endangered and Threatened Plant Species. No Federally listed, Threatened,
Endangered, or Candidate plant species have been identified within the study
area; hence, no impacts are anticipated.

NHDRED, Natural Heritage Inventory, has identified one State Endangered
plant species as having occurred in the vicinity of one alignment. Alternatives
7 and 8, along a common alignment, cross an area identified as having an
historical record of Walking Fern Spleenwort (Camptosorus rhizophyllus.) This
plant was last observed in 1939, and is believed to no longer occur in the
vicinity of the alignments. No impact to this state-listed, Endangered species
is anticipated.

Wildlife

Undeveloped land considered as wildlife habitat areas has been quantified
and listed in Table 2-6. Alternatives 3, 4, S and 6 would impact nearly the
same amount of undeveloped land (approximately 520 acres). Alternatives 7
and 8 both impact almost 20 percent more undeveloped land (641 acres).

Field assessment of habitats along the proposed corridors reveals six
important wildlife habitat areas. These include: Second Brook wetland
system, Upper Limit Brook, Lower Pennichuck Brook, Pocket wetlands in
Litchfield characteristic of basin marshes, the bottom land swamp near the
Anheuser-Busch plant, and the Pennichuck Reservoir. Alternatives 3, 4, 5 and
6 impact only two of these habitats, while Alternative 8 impacts three and
Alternative 7 impacts four habitats.

The entire study area contains a typical assemblage of wildlife species for
southern New Hampshire. The effects of development (urbanization) and
fragmentation of the region are evidenced by the species composition. Most
species occupying the study area will continue to occupy the region even with
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the addition of a new roadway. Changing the existing landscape as a result
of the proposed roadway will affect some local species distributions, but in
context of the already changing character of the study area, these impacts will
be less noticeable.

Rare, Threatened, or Endangered Species. A Biological Assessment entitled,
Bald Eagle Impacts Associated with the Proposed Nashua-Hudson
Circumferential Highway, dated April 1993, was prepared by the Corps in
accordance with Section 7(c) of the Endangered Species Act of 1973 (ESA), due
to the presence of the endangered Bald Eagle (Haliaeetus leucocephalus), in the
area of a major federal construction project. Bald Eagles which winter along the
Merrimack River, are the only species listed pursuant to the ESA that are known
to be present in the Nashua-Hudson Circumferential Highway project area. No
federally designated critical habitat is present.

The Biological Assessment was forwarded to the FWS, who concurred with the
Corps findings that Alternatives 1, 2, 7 and 8 are not likely to adversely affect the
Bald Eagle, whereas alternatives 3, 4, 5 and 6 are likely to adversely affect the
Bald Eagle. If Alternatives 3 through 6 are determined to be the LEDPA, formal
consultation will be required under the ESA prior to a permit decision.

Water Resources

Study Area Drainage Basins. All streams and waterbodies within the study
area have water quality classification B, suitable for recreational use, fish and
wildlife habitat and agricultural and industrial use. Dissolved and suspended
contaminants in roadway and urban runoff presently enter these waterbodies
as a result of the existing land use occurring in the drainage basins. Water
from the Pennichuck Brook is used to supply drinking water to the City of
Nashua. The Merrimack River provides drinking water to several towns down
stream in Massachusetts. These two water sources are treated before use.

Alternatives 7 and 8 pass through the Pennichuck Brook drainage basin.
Without mitigation, these alignments could affect the Pennichuck’s water
quality. Alternative 7 passes over Bowers Pond, part of Pennichuck Brook,
increasing the risk of hazardous material spills directly into the waterbody.

Wells and Aquifers. All Build Alternative alignments cross substantially
similar amounts of surface acres underlain by aquifers. There are essentially
six locations along a generic corridor that deserve special consideration. They
include, from south to north: the Ottarnic Pond aquifer underlying Brox
Industries; the aquifer and wells in the vicinity of N.H. Route 102; the high
production Weinstein Well near Cutler Road in Litchfield; the southwestern
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corner of Litchfield along N.H. Route 3A; the aquifer and wellfield associated
with the Anheuser-Busch property; and the Pennichuck Reservoir.

Build Alternative Alignments 3 through 6 pass in proximity to the Weinstein
Well, the major public groundwater supply in the Hudson-Litchfield region.
The Pennichuck Reservoir, the major surface water supply, is crossed by
Alternative 7.

All Build Alternative Alignments cross N.H. Route 102 between Alvirne High
School and the Tabernacle Baptist Church. Many wells occupy this area and
may be impacted to differing degrees but to differentiate which alignment is
better in this region is difficult. There are nine wells in the vicinity of N.H.
Route 102 that include community wells (H7, H8 H9) and non-community
wells (H10, H11, 14, 15, L15, L16, L17). Of these wells, only well H10 will
be affected by a direct taking (Alternatives 5 and 6) with the other wells
affected by indirect impacts.

Alternatives 4 and 6 cross an area underlain by the aquifer associated with the
Anheuser-Busch property as well as encroach upon the extensive wellfield
situated in this resource.

Considering Alternatives 7 and 8, on the western side of the Merrimack,
Alternative 8 would be the alternative of least impact with respect to
groundwater. This is because it does not cross the Pennichuck Reservoir and
its associated aquifer. Instead, the alignment is designed to diverge from
Alternative 7 just prior to crossing the reservoir and travel up and around the
reservoir to the north where it ultimately connects with the F.E. Everett
Turnpike.

Floodplains

The most significant concerns regarding development in a designated
floodplain are the loss of storage capacity and an increase in water surface
elevations. The placement of fill or structures in a 100-year floodplain
reduces the flood carrying capacity, thus increasing the flood heights and
channel velocities of streams and rivers as well as increasing flood hazards
beyond the actual encroachment. In all instances involving smaller streams,
the loss of existing storage capacity in the immediate area of the crossing is
anticipated, albeit minimal. Extensive networks of ponds and wetlands
located adjacent and downstream of the crossings (especially Second Brook
and Chase Brook) will more than adequately compensate for the loss of flood
storage capacity resulting from the encroachment of the 100-year floodplain.
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The roadway would be designed with culverts capable of passing a 100-year
flood without substantial increases in flood heights.

No substantial impacts related to the Merrimack River Bridges are anticipated
because design criteria require adequate hydraulic capacity for bridges. A
"HEC-2" Water Surface Profile analysis was conducted in 1989 to predict the
effect that proposed Circumferential Highway bridges would have on the
water surface profile. The 50-year flood is the design storm and the 10-, 100-,
and 500-year floods were also analyzed. The backwater produced by the two
bridges would be 0, 0.01, 0.03, and 0.04 feet for the 10-, 50-, 100-, and 500-
year floods, respectively. The 500-year flood is not contained within the
channel, but the other floods will remain within the river banks. The present
bridge designs are of similar style and are predicted to have similar impacts.

Wetlands

An overview and comparison of wetland impacts for each of the Build
Alternatives is represented in Table 2-6. These data reflect both hydric soil
and National Wetland Inventory (NWI) delineated wetland areas which
together constitute the approximate federal wetlands boundary. All wetlands
were field visited; adjustments to the digitized mapping were made based on
field observations.

In terms of acreage, Alternative 6 has the least wetland impact (54.0 acres)
while Alternative 7 has the greatest (93.5 acres). Alternatives 3 and 4 impact
the fewest number of discrete wetlands (28), and Alternative 7 impacts the
most (45). Alternatives 3, 5, and 8 impact the fewest number of key wetlands
(4), and Alternative 7 impacts the most (6).

All Build Alternative alignments impact more palustrine forested habitat than
any other wetland class. This is consistent with the predominance of wooded
wetland habitat found in the study area. Alternative 7 and 8 impact a
disproportionately higher amount of palustrine forested wetland than the
other four Build Alternative alignments. This may be attributed to the
previous efforts by the state of New Hampshire to purchase right-of-way along
the Alternative 7 (B/C) corridor. The arrested land development brought on
by State acquisition of this corridor may account for the predominance of
forested habitat that is being impacted by Alternatives 7 and 8, while no such
arrest of development was applied to other corridors. Except for palustrine
emergent and lacustrine, all other wetland types are more evenly impacted by
each of the Alternative alignments. Crossings of the Merrimack River and
Chase Brook account for the riverine impact, while the Pennichuck Reservoir
represents the only lacustrine impact.
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For all Alternative alignments, wildlife Principal Valuable Function is
associated with the highest acreage impact. As with the wetland class impact,
the disproportionately large amount of impact to wildlife function along
Alternatives 7 and 8 appears to reflect the State’s acquisition of sections of
the Alternative 7 (B/C) right-of-way.

Waterbody Modifications

The Build Alternatives will traverse several perennial and intermittent
streams, the Merrimack River, and unnamed open waterbodies, such as ponds.
Important streams in the study area are Limit, Second, Merrill, Glover, Chase
and Pennichuck Brooks. The Merrimack is the receiving river for all
drainages within the study area. Several unnamed streams, tributaries to the
aforementioned brooks, are also crossed by all Build Alternatives.

Highway crossings over the Merrimack River (and Bowers Pond of the
Pennichuck Reservoir, if Alternative 7 is selected) would be made by bridge.
No major rechannelization would occur other than excavation to construct
culverts and bridge piers. Stream crossings would create a loss of habitat for
some aquatic organisms and fish species. An incremental loss of stream
habitat approximating 300 linear feet per crossing is anticipated. The placing
of culverts or fill in stream crossings would temporarily increase turbidity and
sedimentation in the stream. Construction of piers for the bridges over the
Merrimack River, for all Build Alternatives, and over Bowers Pond for
Alternative 7 may cause some short-term increase in turbidity and
sedimentation.

All major drainages, such as the aforementioned brooks, and some of the
unnamed tributaries to these brooks, have been traversed by previously
constructed roadway crossings. These existing crossings utilize pipes, culverts
and bridges with no significant impact to the watercourse. With properly
designed and constructed bridge or culvert crossings, no significant change to
any stream ecology, hydrology or hydraulics is anticipated.

Environmental Risk Sites

Without performing a field survey, it is impossible to locate the environmental
risk site precisely on the property listings. It must therefore be assumed that
an impact to a property, or site, will directly impact the material/materials
producing the environmental risk status.

In the southern section, Alternatives 3 through 6 would impact Site 21, 4
Gregory Street, containing asbestos. In the central section, all Build
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Alternatives would impact Site 46, Hudson Paving, Inc., and Site 47, Brox
Industries and Brox Paving Materials, Inc., containing underground storage
tanks. In the northern section, Alternatives 3 and 5 would impact Site 61,
Lockheed Sanders, Inc., containing underground storage tanks. This site
covers a vast land area and is susceptible to being directly impacted. In the
northern section, Alternatives 3 through 6 would impact Site 63, Anheuser-
Busch, Inc., containing underground injection control, discharging benign
wastewaters not requiring a groundwater permit. This site cover a vast land
area and is susceptible to being directly impacted.

All Build Alternatives impact environmental risk sites. However, Alternatives
7 and 8 impact the fewest sites.

Energy

The energy impacts for the Candidate Build Alternative alignments require
evaluation of the direct consumption of energy by vehicles using the
alternative and the indirect consumption of energy needed to construct that
alternative. This analysis considers the total energy consumed by each
alternative over a 20-year service life.

Over the 20-year service period, the direct motive energy required by vehicles
which travel the roadway network greatly exceeds the indirect energy
utilization for the construction of Build Alternatives. In the case of the Build
Alternatives, roughly 98 percent of the total energy used over the 20-year
service period is for motive energy. As a result, the No Build 2010, Transit/
TDM and TSM Alternatives require more energy than the Full Build
Alternatives. The TSM Alternative and No Build require roughly 3.5 to 4
percent more energy over the 20-year service period because of the higher
number of vehicle miles traveled.

The Full Build Alternatives differ by .S percent in their use of energy over the
20-year service period.

Considerations Relating to Pedestrians and Bicyclists

As shown in Figure 3.1-3 in Chapter 3, there are several existing walkways/
bikeways in the project area, and an extensive network of pedestrian and
bicycle facilities planned in the region. While walkways and bike paths will
be taken into consideration in the design of the Circumferential Highway, the
state can expend funds for these facilities within the highway right-of-way only
if they connect to existing trails. Regarding a pedestrian walkway on the
proposed northern Merrimack River bridge, requested by the Town of
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Litchfield, such a walkway will be provided if the Town has constructed a trail
leading to the bridge at the time the NHDOT is preparing for construction
of the bridge.

A walkway will be provided at the Sagamore Bridge between Nashua and
Hudson.

Construction Impacts

The maintenance and protection of traffic during construction will be a prime
consideration at the northern terminus with the F. E. Everett Turnpike, the
southern terminus area surrounding the Sagamore Bridge, and at the
interchanges with U.S. Route 3 and N.H. Routes 3A, 102, and 111 for the
length of the construction period.

The impacts to the ambient air quality and noise quality of the study area
during the period of construction will be of equal magnitude in all six of the
Build Alternatives.

Impacts to the environment during construction may also include an increase
in sediments in runoff, turbidity, fuel or oil spills, all of which may impact an
aquifer or surrounding waters if un-mitigated. Blasting in bedrock may alter
groundwater flow patterns and volumes, resulting in improvement or
deterioration of water quality and yield from wells in the area. This effect is
difficult to predict even by the most experienced geologists and groundwater
hydrologists. Overall, no significant impact to public water supplies is
anticipated. Accelerated erosion and sedimentation caused by land-disturbing
activities during construction is the major short term impact.

In addition to soil erosion and sedimentation, there are other potential
pollutants associated with construction activities including gasoline, oils,
grease, paints, cements, and solvents, and other contaminants. Non-toxic
materials such as paper, cardboard, and wood are potential pollutants if they
are washed in to the drainage system in large quantities.

Some loss of vegetation may result in the wetlands lying adjacent to
construction areas. These areas will not result in permanent loss and will re-
generate.

The construction of bridges over the Merrimack River at the northern and
southern termini of all alternative alignments will involve setting cofferdams
for the construction of piers. Water is removed from within the cofferdams
to facilitate excavation to footing level and the construction of the pier. The
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pumping of water from inside the cofferdam to outside will not impact the
waterbodies to any measurable degree. Disturbance of other sediments
surrounding the cofferdams is not expected to occur. Construction equipment
for pier construction, may be at risk of spillage of hazardous materials such
as oil and gasoline directly in the waterbody.

Alternative 7 would cross Bowers Pond, a portion of the Pennichuck water
supply. The construction of the bridge spanning Bowers Pond would involve
land disturbance on the east and west banks, possibly increasing the turbidity
of the water. A structure type study will be done to determine the best pier
and span configuration to protect the water supply. The bridge should have
no intermediate piers or as few as possible constructed in the pond to limit
sediment disturbance and minimize spill potential.

The various construction permits that will be required for this project may
have requirements which dictate specific construction techniques, construction
constraints, time periods and maximum allowable increases in turbidity in
which to implement these requirements.

2.4.2 Summary of Alternative 9 Impacts

Based on available information, including the testimony given at the Public
Hearing, and in light of the answers provided in this FEIS, a new Full Build
Alternative project alignment, Alternative 9, was defined. This new Alternative
alignment essentially follows the same corridor as Alternative 8 with a few
exceptions. In the southern portion of the study area, all alternatives (including
Alternative 9) follow the same corridor until they split just east of Lowell Road.
At this point, Alternative 9 follows Alternatives 3 through 6 around the northern
end of Upper Limit Brook in the vicinity of Wasson Road. Alternative 9 then
joins Altematives 7 and 8 just north of Second Brook and follows this corridor
across the Merrimack River until Alternatives 7 and 8 split just east of
Manchester Street. Here, Alternative 9 shifts slightly to the south of Alternative
8. It follows this route until its ultimate connection with the F.E. Everett
Tumpike at proposed Exit 9. (For location of Alternative 9, see Figure 2-5 "clear
overlay"” on the following page.) The objective of Alternative 9 is to minimize
environmental impacts in compliance with the requirements of the Clean Water
Act. This alternative is now the NHDOT's final proposal for a Corps permit
decision.

Traffic

The interchanges for Alternative 9 are located at N.H. Routes 111, 102, 34, U.S.
Route 3, and the F.E. Everett Turnpike and are identical to the interchange
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locations and configurations of Alternative 8. Since the access and egress points
along the Circumferential Highway are the same for both Alternatives 8 and 9,
the Average Daily Traffic (ADT) volumes reported for Alternative 8 in Figure 4.1-
7 of this FEIS are the same for Alternative 9. The operational characteristics
determined for Alternative 8 and presented in the Level of Service by Alternative
section in Appendix A of this FEIS will be the same for Alternative 9.

Displacement/Acquisitions

Alternative 9 will displace 19 single family residences, 13 duplexes (26 residences),
and 2 condexes (4 residences) for a total of 49 displaced residences. In addition
to residences, three businesses, and one non-profit organization will also be
directly impacted by this alternative. The total cost of acquisitions and
relocations for Alternative 9 is $7,075,800. Compared to the other Full Build
Alternatives, Alternative 9 ranks third with respect to displacement impacts and
fifth with respect to acquisition and relocation costs. In terms of displacements,
Alternative 7 has the least impact, affecting 11 residences and 3 businesses
followed closely by Alternative 8 which impacts 14 residences and 3 businesses.
Alternative 9 and Alternative 5 are comparable in that Alternative 9 impacts 49
residences and 3 businesses whereas Alternative 5 impacts 50 residences but only -
2 businesses. Alternative 3 (51 residences and 2 businesses), Alternative 6 (51
residences and 3 businesses) and Alternative 4 (53 residences and 3 businesses)
conclude the ranking. As for acquisition and relocation costs, the ranking is as
follows: Alternative 7 (82,736,400), Alternative 8 ($3,291,700), Alternative 5
(86,802,700), Alternative 3 ($6,885,700), Alternative 9 (37,075,800), Alternative
6 (87,653,900), and Alternative 4 (38,480,400).

In the south, where Alternative 9 traverses the Wasson Road neighborhood, a
total of 18 residences housing 22 families will be impacted. Additional
acquisitions may also be considered for properties immediately adjacent to the
alignment. Alternatives 3 through 6 impact the same number of residences and
families in this neighborhood since they share the same corridor with Alternative
9. Alternatives 7 and 8 follow a corridor south of Wasson Road through a large
wetland complex associated with Limit Brook. Few houses are impacted by this
southerly route. In the central section of the study area from N.H. Route 111 to
N.H. Route 102, Alternative 9 follows the same corridor as Alternatives 7 and 8
and therefore has no additional acquisitions. North of N.H. Route 102,
Alternative 9 follows Alternatives 7 and 8 across the Merrimack River until a
point just east of Manchester Street. Here, Alternative 9 is shifted slightly to the
south of Alternative 8, thus passing to the south of the Nashua Fish and Game
Association. This shift avoids the displacement of this recreational facility.

2-38



™

NORTH
SCALE IN FEET

T
4000

NASHUA-HUDSON CIRCUMFERENTIAL HIGHWAY

FIGURE 2-5
ALIGNMENT ALTERNATIVES, PHASE Il ANALYSIS

NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION




As with the other alignments, the general social and economic characteristics of
the majority of Alternative 9 displacees appears to place them in the middle
income bracket. There appears to be no special ethnic or racial make-up of the
families likely to be displaced.

Socio-Economics

The socio-economic impacts of Alternative 9 will closely mirror those other
alternatives from which it was derived. Following the same methodology used in
the Socio-Economics Technical Report, Alternative 9 ranks fifth out of seven in
estimated total direct impact value, as shown in Table 2-7 below. The
methodology used in the Technical Report differs somewhat from that used in the
final analysis and reflects fewer home takings due to the level of detail available
during the earlier analysis.

Table 2-7
DIRECT ECONOMIC IMPACTS: FULL BUILD ALTERNATIVES
(in $1000s)
Est. Est. Est. Other Est. Change Est.

Number Land Number Est. Est. in New Public Total Rank
Alternative Acres  Value Homes Value Value Tax Benefit Value Order

8 713  $9,550 13 $1,220 $ 400 35 311,175 1
7 713 9550 14 1220 500 4 11,25¢ 2
3 588 8490 30 3,640 1,900 6 14,036 3
S 584 8450 27 3,500 2,350 3 14,303 4
9 711 9,330 39 4,540 500 9 14,379 5
4 624 8670 31 3,860 2,400 10 14,940 6
6 620 8630 28 3,720 2,850 7 15,207 7
Land Use

Alternative 9 is likely to have similar effects in terms of induced growth when
compared to the other Full Build Alternative alignments. One benefit of this
alignment relates to the town of Litchfield’s development plans. Litchfield
rezoned a significant portion of the town for commercial and industrial
developments based on the original B-C alignment that was studied in the 1984
DEIS. Alternative 9 (like Alternatives 7 and 8) follows the same corridor as that
original B-C corridor and therefore will not result in a restructuring of Litchfield’s
master plan of development. Restructuring of that plan would be necessary if
Alternatives 3, 4, 5, or 6 were selected as the preferred route for the
Circumferential Highway.
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Cumulative Development

Alternative 9, like all of the Full Build Alternative alignments, will not actually
generate more development, but will instead result in an acceleration of growth
that would have eventually occurred regardless of a new highway facility through
the region. The new highway, however, will dictate the location of development
to a certain extent based on the location of interchanges. Since Alternatives 8
and 9 are identical in terms of interchange locations, developments subsequent
to the highway’s construction are expected to evolve in these areas. For a
discussion of secondary and cumulative development and associated resource
impacts, refer to Section 4.23 of this FEIS. This section also provides suggested
mitigation measures that are applicable regardless of which alternative alignment
is selected as the preferred route for the Circumferential Highway.

Public/6(f) Lands and Institutional Resources

No lands within the right-of-way of Alternative 9 have been acquired or
developed with Land and Water Conservation Fund assistance. Therefore,
Section 6(f) documentation is not required. This is true for the other Full Build
Alternative alignments as well.

Alternative 9, like Alternative 3, 4, 7, and 8, will impact a portion of the parking
lot associated with the Tabernacle Baptist Church on N.H. Route 102. No
portion of the Church structure will be impacted by any of these alternative
alignments.

Farmland

Direct impacts to active farmland are minimal with Alternative 9. Approximately
16.6 acres of active farmland will be impacted, primarily in the north, identical
to the impact of Alternative 8. Shifting the alignment from Alternatives 3 through
6 to Alternatives 7 and 8 in the south near Bush Hill Road, brings Alternative 9
closer to an active tree farm on Bush Hill Road. However, no direct impacts to
this active farm are anticipated. Alternative 9 will impact 11.6 acres of active
prime farmland soil, 48.4 acres of non-active prime soil, and 2.3 acres of active
statewide important and 39.6 acres of non-active statewide important soil. Active
non-prime non-statewide important soils will experience approximately 2.7 acres
of impact.

Alternative 3 has the least impact on active farmlands as it affects only 15.0

acres. Alternatives 7, 8, and 9 rank second with an impact of approximately 17.0
acres. Alternative 4 impacts 23.0 acres and Alternative 5 impacts 37.0 acres.
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The greatest impact is associated with Alternative 6 which impacts 45.0 acres of
active farmland.

Mitigation to reduce farmland impacts includes: (1) reducing right-of-way
requirements, (2) re-routing or slightly shifting the alignment in order to minimize
impacts, (3) maintaining or providing new or additional access to farmlands
isolated by the roadway, and (4) purchase of development rights to a farmland
property to avoid secondary and cumulative development impacts. These
mitigation measures are applicable to all Full Build Alternative alignments
included in this FEIS.

Historic Resources

In the southern portion of the study area, Alternative 9, like all of the Full Build
Alternative alignments, will affect the setting of two properties listed as eligible for
inclusion onto the National Register of Historic Places. These properties include
the Asa Davis House (#23) and the Bartlett House and Office Complex (#107).
The impact to these properties, however, will not impair their National Register
eligibility status.

In the central section of the study area, the Jasper Poultry Farm Historic District
(Area BB) would be severely impacted by Alternative 9 and suffer an adverse
effect due to the loss of integrity of setting, feeling and association. The
alignment would bisect the district, thus destroying its historic coherence and
significance. It would also require the acquisition of one contributing structure,
the Crockett House (#62). These impacts are similar for Alternatives 3, 4, 7 and
8 in this area. Alternatives 5 and 6 require the acquisition of the Hills House
(#106).

In the northern portion of the study area, Alternative 9 would impact a portion
of the white pine upland along the eastern edge of the approximately 1090 acre
Pennichuck Water Works Historic District. Under this Alternative, the historic
physical plant would not be directly affected; the buildings’ functions would not
change; the buildings would remain in use, and the water works operations would
continue uninterrupted.

This Alternative, like all others, will not directly impact Benson’s Wild Animal
Farm Historic District on Kimball Hill Road in Hudson. However, the proposed
creation of 9.4 acres of wetlands within the 38 acre historic portion of the 165.8
acre property would have an adverse effect on the unique and significant historic
district regardless of which Full Build Alternative alignment is selected.
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Preferred mitigation is to design the alignment so that it avoids the historic
property completely. If this is not a prudent or feasible option, then the following
mitigation measures can be examined in an effort to minimize impacts on historic
resources: (1) documentation of the adversely affected property using Historic
American Buildings Survey (HABS) standards, (2) marketing the documented
structure for relocation with priority given to relocation on the same parcel and /or
within the district or area, (3) minimizing land acquisition through right-of-way
adjustments and maximizing the distance between the highway corridor and the
historic structure, (4) providing access as necessary to maintain existing land uses,
and (5) providing landscaping and screening to minimize visual and noise
impacts.

As previously mentioned, Alternative 9 would adversely affect three historic
districts. Two of them, the Jasper Poultry Farm Historic District and the
Pennichuck Water Works Historic District, are directly impacted by the alignment
while the third, Benson’s Wild Animal Farm Historic District, would be affected
by the proposed wetland mitigation plan. Mitigation measures proposed for these
three districts discussed in Section 4.6 of this FEIS are also applicable to
Alternative 9.

Archeological Resources

Archeological sensitivity within the study area largely coincides with the first and
second Merrimack River terraces, as well as the margins of interior surface water
features. All alternative alignments encroach upon archeologically sensitive areas,
yet none of the areas is affected in its entirety. This is because only margins or
segments of individual areas are cross-cut by alternative alignments. Alternative
9 impacts a total of 10 archeologically sensitive areas, one fewer than Alternatives
7 and 8 and three more than Altemmatives 3 through 6. The following is a
breakdown by stratum of the number of archeologically sensitive sites affected by
Alternative 9.

Number of Sites Stratum

First Merrimack River Terrace

Second Tier and Juncture of the First Terrace
Second Merrimack River Terrace

Interior Surface Water Feature

Upland

NwWwoWwWw

Alteative 9 falls into the middle range in terms of archeological rank when
compared to the other Full Build Alternative alignments.
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Archeological Rank Alternative

1 3,45 and 6
2 9
3 7 and 8

If archeological properties are found which meet National Register criteria, then
either preservation in place or the implementation of a data recovery plan
consistent with the Secretary of the Interior’s "Standards for Documentation” (48
FR 44754-37) and the Advisory Council on Historic Preservation’s (ACHP)
handbook, "Treatment of Archeological Properties," will be developed and
submitted by NHDOT to the SHPO, the Corps, and the ACHP for approval.

Air Quali

Given that Alternative 9 has the same access and egress points as Alternative 8
and that the overall length of Alternative 9 is approximately one-tenth of a mile
longer than Alternative 8; the effect that Alternative 9 has on air quality is
expected to be similar to that of Altemative 8. No new receptor sites are
associated with Alternative 9 because the corridor primarily follows Alternative
8, with the exception of a shift onto a segment of Alternative alignments 3
through 6 in the southern portion of the study area near Wasson Road. Receptor
sites in this area have been modeled for these alternatives.

As with all Full Build Alternative alignments, 8-hour CO concentrations at all
receptors along Altermative 9 will be significantly lower for the year 2000 as
compared to 1990. No violations of the 8-hour standards are anticipated.
Because all of the Circumferential Highway Full Build Alternatives are not
expected to create any new violations of either the 8- or 1-hour CO standards, or
to exacerbate an existing violation, the project is in conformance with the SIP for
CO standards compliance regardless of the Alternative that is selected.

The effect of Alternative 9 on non-methane hydrocarbon emissions is similar to
that expected for all Full Build Alternative alignments. Table 4.7-1 of this FEIS
presents estimated total emissions for all Full Build Alternatives in the years 1990,
2000, and 2010. Alternative 9 emissions will be similar to those reported for
Alternative 8. This is also true for the intersection emissions analysis presented
in Tables 4.7-2 and 4.7-3 of this FEIS. Finally, NO, emissions are estimated to
be slightly higher for all Full Build Alternative alignments (including Alternative
9) than the No Build Alternative.
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The existing mandatory Federal Motor Vehicle Emissions Control Program, as
well as the New Hampshire Inspection and Maintenance Program, have been,
and will continue to be successful in minimizing auto emissions. Based on the
air quality analysis results presented in Section 4.7 of this FEIS, all Full Build
Altemnative alignments, including Alternative 9, will result in similar air quality
impacts. These impacts, however, will not result in any violations of existing air
quality standards, nor will they exacerbate any existing violations. Therefore, no
additional mitigation measures are proposed.

Visual and Aesthetic

Views from Alternative 9 will be similar to those views obtained from Alternative
8 and would consist primarily of rural scenery. The extensive Second Brook
system, the Merrimack River and the undisturbed white pine upland associated
with the Pennichuck Reservoir would be the visual highlights along the Alternative
9 corridor.

As with all Alternative alignments, visual and aesthetic impacts associated with
Alternative 9 would be strongest in areas where interchanges encroach upon
residential districts, specifically in the vicinity of N.H. Routes 111, 102, and 3A.
The more urbanized character of these interchange locations is more visually
compatible with new roadway development than undeveloped areas, but abutters
of the highway will find it obtrusive. Overall, visual and aesthetic impacts
associated with Alternative 9 will be similar to those described for all alternative
corridors.

Mitigation measures to reduce visual and aesthetic impacts are similar for all
altemmative alignments included in this FEIS. These measures are listed in section
4.9 of this FEIS.

Wildlife

Potential wildlife impacts associated with Alternative 9 are similar to the other
Build Alternative alignments. A loss of 633 acres of habitat are expected, along
with 18 wetlands with wildlife habitat as a principal wetland function. Three of
these 18 wetlands were identified as key wetlands. Alternative 9 will impact two
Notable Wildlife Habitats, (Second Brook Notable and Pennichuck Notable),
and the anticipated habitat fragmentation impacts will be similar to the other
Alternatives. This Alternative will affect Habitat Blocks 2, 3, 4, 5, 6, 11, 12, and
13 (See Figure 3.11-1 of this FEIS) with nearly identical impacts as Alternative
8 with the exception of Block 2. The effect on wildlife species is indistinguishable
from the other alternatives.
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In terms of reducing impacts to wildlife, general mitigation recommendations
applicable to all Full Build Alternative alignments are discussed in Section 4.11
of this FEIS. In addition to these general mitigation measures, site specific
recommendations applicable to Alternative 9 include: (1) crossing the Second
Brook wetland system with a bridge or culvert that allows for wildlife movement
along the riparian corridor and (2) crossing the Lower Pennichuck Brook by a
bridge or culvert, in order to minimize riparian disturbance.

Rare, Threatened, or Endangered Species

Alternative 9 will not have an adverse effect on the federally-listed endangered
Bald Eagle. The northern section of Alternative 9 and its associated Merrimack
River crossing is nearly identical to Alternative 8 for which the Biological
Assessment concluded that there would be no adverse effect on the Bald Eagle.

Water Resources

Alternative 9, like Alternative 8, passes through the Pennichuck Brook drainage
basin. Without mitigation, Alternative 9 could affect the water quality of the
Pennichuck Reservoir and holding ponds. However, mitigation measures that are
proposed for Altemative 8, namely a closed drainage system, will also be
implemented for Alternative 9, thus allowing for maximum protection of the
water supply.

As with all Alternative alignments, the concentration of deicing salts in runoff will
increase with Alternative 9 by an amount proportional to its length, which is
similar to Alternative 8. Additionally, the potential for a transportation related
hazardous materials spill is dependent on the length of roadway and the amount
of truck traffic that travels along that roadway over a given time period.
Estimated recurrence intervals for different magnitudes of spills was modeled for
all Alternatives and is presented in Table 4.12-2 of this FEIS. Altemative 9
results would be similar to the results obtained for Alternative 8 due to similarities
in corridor length and truck traffic.

Generally, all Alternative alignments will have similar effects on water resources,
with the exception that Alternatives 7, 8, and 9 will encroach on the Pennichuck
Brook drainage basin, thus requiring a closed drainage system to mitigate any
potential water quality impacts to the reservoir and associated holding ponds.

Runoff from Alternative 9 will be discharged to vegetative controls such as grassy

drainageways, filter strips, or wetlands in order to remove suspended solids and
other roadway contaminants prior to the runoff entering a surface or groundwater
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resource. This same approach is applicable to all Full Build Alternative
alignments.

Wells and Aquifers

Impacts to wells in the vicinity of the Altermative 9 corridor are comparable to
those impacts described for Alternative 8. In the southern section of the study
area where Alternative 9 splits from Alternatives 7 and 8 just east of Lowell
Road, no additional community well impacts are anticipated. North of Second
Brook where Alternative 9 rejoins Alternatives 7 and 8, well impacts are identical
to Alternative 8. Compared to the other alternatives under study, Alternatives 7,
8, and 9 impact the most community wells (3). Alternatives 5 and 6 do not
impact any community wells and Alternatives 3 and 4 impact only one
community well. Alternative 9 crosses 187 acres underlain by stratified drift
aquifers. Of these 187 acres, 19 acres are underlain by high yield stratified drift
deposits with a transmissivity greater than 2,000 ft* per day. Compared to other
alternatives, Alternative 9 resides in the middle range with respect to total acres
crossed underlain by stratified drift aquifers. Alternatives 3, 4, 5, and 6 impact
fewer surface acres, whereas Alternatives 7 and 8 impact more. In terms of
impacts to surface acres underlain by high yield aquifers, Alternatives 6 and 9
cross the largest amount of acreage when compared to the other alternatives.

Like Alternative 8, Alternative 9 will cross the same four sensitive groundwater
regions described in Table 4.12-1 of this FEIS, and will include closed drainage
in the vicinity of the Pennichuck Reservoir. General mitigation measures
applicable to all Full Build Alternative alignments, including Alternative 9, are
listed in section 4.12 of this FEIS.

Floodplains

Alternative 9 will impact the same number of acres of 100-year floodplain as
Alternative 8, 12.1 acres. The deviation from Alternative 8 in the southern
section of the study area does not result in any additional 100-year floodplain
impacts, nor does the minor shift from Alternative 8 in the northern portion of
the study area. A breakdown of the 100-year floodplain impacts by watercourse
is presented in Table 4.13-1 of this FEIS. Alternatives 7, 8 and 9 impact
approximately twice the amount of 100-year floodplain acres as do Alternatives
3 through 6. Mitigation of Alternative 9 floodplain impacts is the same as that
described for all Full Build Alternative alignments in Section 4.13 of this FEIS.
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Wetlands

Alternative 9 impacts approximately 71 acres of wetland. It affects approximately
41 individual wetland sites, 5 of which have been identified as key wetlands.
Alternative 9 is similar to Altemative 7 and 8, with exceptions and modifications
in the southern and northemn sections of the study area. In the south, Alternative
9 combines sections of the two possible routes (Alternatives 3-6 and Alternatives
7 and 8), such that 23 acres of wetland impact is avoided. In the central section,
between N.H. Routes 111 and 102, Alternative 9 is identical to Alternatives 7 and
8. In the north, between N.H. Route 102 and the F.E. Everett Turnpike, wetland
impacts are also similar to Alternatives 7 and 8, except toward the western end,
between U.S. Route 3A in Merrimack and the F.E. Everett Turnpike. Due to a
minor shift in this section, Alternative 9 impacts six additional acres of wetlands
compared to Alternative 8, and the same amount of wetlands as Alternative 7.

These impacts place Alternative 9 in the middle range for the three categories
used to rank alternatives. Compared to the other alignments, Alternative 9 ranks
fourth for wetland acreage impact (Alternatives 4, 5 and 6 have fewer impacts
and Alternatives 3, 7 and 8 have more). Alternative 9 ranks third for number of
individual wetlands impacted (Alternatives 3, 4, 5 and 6 impact fewer wetlands,
Alternatives 7 and 8 impact more). Alternative 9 impacts five key wetlands, as do
Alternatives 4 and 6, which is one more than Alternatives 3, 5 and 8 and one less
than Alternative 7. In terms of functions and values, Alternative 9 reduces
impacts at two of the major wetland systems in the south when compared to
Alternative 8. Alternative 9 avoids the Limit Brook wetland system, and crosses
the Second Brook system at a narrow, least damaging location. In terms of
functions and values in the north, Alternative 9 avoids the Pennichuck Reservoir
and stays outside of its restricted buffer area. Function and value impacts for
Alternative 9 are similar to Alternative 8 with the addition of one key wetland as
well as additional impact to wildlife and recreational value.

Wetland # of Discrete # of Key
Rank Acreage Impacted  Wetlands Impacted  Wetlands Impacted
1 Al 6 Alt. 3,4 Alt. 3,5,8
2 Alt. 5 Al 5,6 Alt. 46,9
3 Al 4 Alt. 9 Alt. 7
4 Al 9 Al 8
h) Alt. 3 Alt. 7
6 Al 8
7 Alt. 7
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The wetland mitigation discussion presented in Section 4.14 of this FEIS applies
to Alternative 9 as well as all Full Build Alternative alignments. The Corps
guidelines suggest an in-kind and functionally similar replacement of wetland
habitats based on a minimum ratio of 1:1.

Water Body Modifications

Alternative 9 will cross 19 streams, similar to the number of crossings for
Alternatives 7 and 8. This total is the highest among the Full Build Alternative
alignments. No significant impacts are anticipated from these crossings. Major
streams include: Merrimack River, Limit Brook, Second Brook, Merrill Brook,
Glover Brook, and Pennichuck Brook. The fewest number of stream crossings,
16, is associated with Altermative 3.

Environmental Risk Sites

Alternative 9 will impact three environmental risk sites. In the southern section
of the study area, where Alternative 9 follows the same corridor as Alternatives
3, 4, 5, and 6, an asbestos site located at 4 Gregory Street will be impacted as it
is located within the proposed right-of-way of the alternatives. In the central
section of the study area between N.H. Routes 111 and 102, two additional sites
will be impacted. One site is associated with Hudson Paving, Inc. and the other
with Brox Industries and Brox Paving Materials, Inc. Both sites contain
underground storage tanks and may be impacted by all Full Build Alternative
alignments. Alternative 9 impacts the second fewest sites when compared to all
Full Build Alternative alignments. Alternatives 7 and 8 impact the fewest sites
(2) followed by Alternative 9 (3), Alternatives 4 and 6 (4); Alternatives 3 and 5
impact the most environmental risk sites (5).

Appropriate Federal and State procedures will be followed in performing the
removal of environmental risk material from any impacted site. These procedures
apply to all impacted environmental risk sites regardless of the impacting
alternative alignment.

Energy

Energy consumed by the operation of Alternative 9 and all other Full Build
Alternatives is essentially the same because all proposed corridors have similar
lengths and operating conditions This energy, labeled motive energy, comprises
approximately 95 percent of the calculated energy budget for each alternative.
The remaining 5 percent of the energy budget is comprised of energy involved in
the construction of a particular alternative. A longer alternative requires more
energy to construct. All alternatives differ in length, with Alternative 9 being the
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longest, approximately one-tenth of a mile longer than Alternative 8. This slight
difference in road length results in an inconsequential difference in the energy
budget of Alternative 9 as compared to the other alignments, due to the fact that
construction energy only comprises 5 percent of the total energy budget.
Therefore, it is concluded that energy use by Alternative 9 is similar to, or slightly
greater than Alternative 8.

Noise

Compared to other Full Build Alternative alignments, it is anticipated that
Alternative 9 will adversely affect the largest number of noise receptors for the
following reasons: (1) Alternative 9 is similar to Alternative 8, which adversely
affects 123 receptors, and (2) the shift of Alternative 9 from Alternatives 7 and
8 to Altemmative 3 through 6 in the southern section of the study area brings the
alignment through a residential district near Wasson Road in Hudson. This
creates the potential for an additional number of adversely affected noise
receptors beyond the 123 associated with Alternative 8. Suggested noise barrier
locations along Alternative 8 and in the vicinity of Wasson Road would also
apply for Alternative 9, thus helping to minimize noise impacts on nearby
receptors such as schools, houses, and places of worship.

Noise mitigation measures are presented in Section 4.8 of this FEIS. These
measures are considered for all Full Build Alternative alignments for any receptor
sites that approach or exceed the FHWA'’s noise abatement levels or New
Hampshire’s relative criterion.

Construction Impacts

Construction impacts will be similar for all Full Build Altermative alignments.
These include such potential impacts as an increase in sediments in runoff,
accelerated erosion, turbidity increases, increases in dust affecting localized air
quality, localized increases in noise levels from equipment operations, and
potential spills of oil, gasoline, and solvents. Best management practices will be
employed to minimize construction impacts to the maximum extent practicable.

Terrestrial Ecology

Alternative 9 will not impact any of the four unique natural community types
found within the study area as identified by NHDRED. Some local modifications
to the terrain and soils within the impact areas of Alternative 9 are expected.
These types of impacts are expected for all Full Build Alternative alignments.
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Wild and Scenic Rivers

No wild and scenic rivers are located within the study area.
Coastal Barriers

No coastal barriers are located within the study area.
Coastal Zones

No coastal zones are located within the study area.

2.4.3 Summary of Considerations

In overall consideration of the environmental and socio-economic factors
quantified by this EIS and summarized in this chapter, the choice of a
particular alignment requires a human judgment in order to overcome
otherwise mutually exclusive missions. On the one hand, strong socio-
economic interests exist that endorse and seek to implement the regional plan
of development and the infrastructure which that plan defines (such as the
Nashua-Hudson Circumferential Highway.) On the other hand, extreme
environmental preservation interests call for either building only selected
portions of the project (e.g., Partial Build options), or building none of it.
Such basically irreconcilable postures often characterize environmental impact
assessment. The task of the responsible permit authority is to weigh
alternatives and balance its judgment to serve "the greater good" in
conformance with law.

In the present EIS, the basis of choosing an alternative alignment recognizes
three characteristics. First, that the body politic is dedicated to managing its
resources. Second, that appropriate environmental management calls for the
choice of an alternative that satisfies the basic project purpose and need.
Third, that natural resource value must be appropriately balanced in light of
economic social value. Therefore, it is intended that this EIS focus on all
pertinent issues so that evaluators of this project will be confident after the
public hearing in their choice of the least environmentally damaging
practicable alternative.
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Chapter 3
EXISTING ENVIRONMENT

3.1 TRAFFIC AND TRANSPORTATION
Existing Roadway System

The south central portion of the State of New Hampshire and the Nashua-
centered region comprise the study area for this work. The study area is
served by a number of major freeway and arterial roadway systems.

The major express highway in the area is the F.E. Everett Turnpike, which
provides north-south travel from the Massachusetts border north to Concord.
From the Massachusetts State Line to Interchange 10 in Merrimack, this
roadway is designated as US Route 3. North of Exit 10, it continues as a toll
road extending to Interstate 293 in Manchester. Interchanges along the
Turnpike provide connections to major arterials in the Nashua area. The
arterial roadway system generally forms a radial network around the central
portion of the City of Nashua. The Daniel Webster Highway is the major
north-south arterial, which basically runs parallel to the Turnpike through the
study area. North of Exit 7 in Nashua, it is known as US Route 3.
NH Route 3A east of the Merrimack River is another north-south arterial
which passes through the study area in Hudson and Litchfield. NH Route 102
runs in a northeasterly direction from the Taylor Falls Bridge in the Hudson
area.

Among the major east-west arterials in the study area are NH Route 111,
which runs through the study areas from the western portions of Nashua
across the Merrimack River over the Taylor Falls Bridge and through Hudson
to the east, and NH Routes 101A and 130, both of which originate in the
central portion of Nashua and travel in a westerly direction towards Hollis
and Merrimack. NH Routes 111, 101A and 130 all have interchanges with the
F.E. Everett Turnpike.

There are only two crossings of the Merrimack River in the study area.
Taylor Falls Bridge, consisting of two two-lane structures, provides a
connection between the central portions of Nashua and Hudson. The other
crossing of the Merrimack River, the Sagamore Bridge, is approximately three
miles south of the Taylor Falls Bridge.



Traffic Volumes and Circulation

During the period from 1980-1990, the highway system in the Nashua-Hudson
urbanized area experienced major growth in Average Daily Traffic (ADT).
The 1980 and 1990 traffic counts for major network segments and percent
change in ADT over the decade are shown in Table 3.1-1.

Average weekday traffic on the F.E. Everett Turnpike in Nashua grew at a
rate of from approximately 4.6 percent per year north of Exit 6 to 7.1 percent
per year north of Exit 1, between 1980 and 1990. Traffic on NH Route 111
grew at an average annual rate of 8.2 percent for the same period. For
annual growth rates at selected locations, see Table 3.1-2.

The network diagram in Figure 3.1-1 shows existing ADT volumes along
major roadways in the study area. Data reported for the existing network
represents 1990 conditions. The most heavily travelled roadways are located
in Nashua. The ADT’s on F.E. Everett Turnpike range from 54,000 to 92,000.
The Daniel Webster Highway in South Nashua carries up to 41,600 vehicles
a day, and NH Route 101A near the Turnpike has a daily volume of 40,100.
In Hudson, the highest volumes are carried by NH Route 3A where daily
traffic ranges from 20,300 to 25,800. The Taylor Falls Bridge with an ADT
of 48,600, carries the largest non-expressway traffic volumes in the study area.
The Sagamore Bridge to the south is used by 28,700 vehicles a day.

This information on existing traffic movement was derived from the region’s
transportation modelling process, which was calibrated to traffic counts
collected by the NHDOT and the NRPC.

Service Levels of Existing Roadways

The traffic volumes discussed in the previous section create moderate to heavy
levels of congestion at many locations on the study area street system.

One group of criteria for the evaluation of traffic performance quantifies
typical peak hour conditions. Measures of these peak hour conditions include
the Level of Service (LOS) as defined by the average operating speed, the
ratio of hourly traffic volumes to road capacity (v/c ratio), and the traffic
density. The operating performance attributes associated with the LOS
determination are summarized based on Chapter 3 of the Highway Capacity
Manual.
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Table 3.1-1

GROWTH OF AVERAGE DAILY TRAFFIC

Location

Everett Turnpike

South of Interchange 1
Interchange 1-Interchange 3
Interchange 3-Interchange 4
Interchange 4-Interchange 5
Interchange S-Interchange 6
Interchange 6-Interchange 7
Interchange 7-Interchange 8
Interchange 8-Interchange 10

North of Interchange 10

Daniel Webster Highway

South of Sagamore Bridge

Sagamore Bridge-Oldfield Road
Oldfield Road-NH 101A

NH 101A-Burque Highway

Burque Highway-Manchester Road
Manchester Road Interchange 10 Feeder

North of Interchange 10 Feeder

Sagamore Bridge

1980-1990

ADT
1980

N/A
35,000
47,000
46,000
60,000
48,000

N/A

N/A

20,000

22,000
23,000
28,500
11,000
15,000
13,000

N/A

11,400

60,800
69,800
92,000
75,500
85,500
75,000
54,000
52,400

52,400

37,300
28,500
28,100
17,000
14,700
16,300

17,400

28,700

Change in ADT
(Percent)

+994
+95.7
+64.1
+42.5

+57.1

+162.0

+69.5
+239
(-1.4)
+54.5
(-2.0)
+254

+151.8



Location

NH Route 3A

South of Sagamore Bridge
North of Sagamore Bridge
South of Central Street
North of Highland Street

North of Elm Avenue

NH Route 102

North of ElIm Avenue

Taylor Falls Bridge

NH Route 111
Interchange 5-Main Street (one way)
Main Street-Taylor Falls Bridge

East of Greeley Street

Central Street
West of NH Route 3A

East of NH Route 3A

NH Route 101A
Interchange 7-Daniel Webster Highway

West of Taylor Falls Bridge

Table 3.1-1 (Continued)

ADT
1980

12,000
17,000
12,900
24,400

4,200

13,000

31,200

12,000
14,000

10,900

14,600

4,800

22,000

19,000

ADT
1990

20,900
24,600
20,300
25,800

6,650

16,100

48,600

13,000
26,000

21,600

16,700

5,700

40,100

25,500

Change in ADT
(Percent)

+74.2
+44.7
+57.4

+5.7

+58.3

+23.8

+558

+8.3
+85.7

+98.2

+144

+18.8

+823

+34.2



Table 3.1-2

ANNUAL GROWTH RATE FOR AVERAGE DAILY TRAFFIC
AT SELECTED LOCATIONS

Town Location

Nashua/

Hudson Taylor Falls Bridge

Nashua/

Hudson Sagamore Bridge

Hudson NH 102 north of Elm Avenue
Hudson NH 111 east of Clement Street

Litchfield NH 3A at Manchester City Line

Merrimack US 3 south of Greeley Street

Nashua Turnpike north of Exit 1
Nashua Turnpike north of Exit 6
Nashua Main Street south of Kinsley Street

Source: Nashua Area Transportation Study Data

ADT
1980

31,300

11,400
13,000

9,800

3,400
14,000
35,000
48,000

22,000

ADT
1990

48,600

28,700
16,100
21,600

6,650
17,400
69,800
75,400

28,100

Annual
Growth
Rate

4.5%

9.7%

22%

8.2%

6.9%

22%

71%

4.6%

2.0%
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Performance characteristics may be described as follows:

LOS A: A condition of free flow, with low volumes and relatively high
speeds. There is little or no restriction of freedom to maneuver.

LOS B: A condition of stable flow, with desired operating speeds relatively
unaffected, but with a slight deterioration of maneuverability within
the traffic stream.

LOS C: A condition still representing stable flow, but speeds and
maneuverability begin to be restricted. The general level of
comfort begins to deteriorate noticeably at this level.

LOS D: A high-density traffic condition approaching unstable flow. Speeds
and maneuverability become more seriously restricted, and the
driver experiences a poor level of comfort.

LOS E: Conditions at or near the capacity of the facility. Flow is usually
unstable, and freedom to maneuver within the traffic stream
becomes extremely difficult.

LOS F: Forced-flow or breakdown conditions with queuing along critical
approaches.  Operating conditions are highly unstable as
characterized by erratic vehicle movements along each approach.

Figure 3.1-2 shows LOS at key locations for existing (1990) conditions during
the peak periods. LOS data on selected intersections are summarized in
Table 3.1-3.

Level of service is defined as a qualitative measure describing operational
conditions within a traffic stream and LOS "D" is generally accepted as the
minimum design level for urban street systems. Poor level of service
operations are particularly noticeable along the main arterial approaches to
the Taylor Falls Bridge in the urbanized center of Nashua and Hudson,
including NH Route 111 in Nashua and Hudson, NH Route 102 in Hudson,
and Bridge Street in Nashua. The Daniel Webster Highway/Main Street
corridor in Nashua as well as the southern portion of F.E. Everett Turnpike
are currently operating at LOS "F" or worse.

Other measures relating to overall operating conditions of the study area
street network are shown in Table 3.1-4. Table 3.1-4 shows the average speed
for the network, as well as network Vehicle Miles of Travel (VMT) and
Vehicle Hours of Travel (VHT).
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Table 3.1-3

1990 EXISTING LEVEL OF SERVICE

Intersection Location LOS
H.B. Hwy/Concord

H.B. Hwy/Manchester
Lowell St. (NH3A)/Central
D.W. Highway/Spitbrook Rd.
Concord/Amherst

Main/Canal

m M m m O » w

Taylor Falls Bridge/NH102

Table 3.1-4

1990 EXISTING TRAFFIC
OPERATING CONDITIONS

Vehicle Miles of Travel 3,315,695
Vehicle Hours of Travel 128,403

Average Speed (mph) 25.82
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These measures relating to the operating conditions and efficiency of the
highway network were used to evaluate and compare proposed alternative
network improvements.

Public Transportation

Public transportation services in the study area are limited. Regularly
scheduled bus service between the study area and Boston, and to points north
of the study area in New Hampshire and Vermont are presently provided by
Vermont Transit. Total intercity bus departures by this carrier are
approximately 125 per day.

Hudson Bus Lines operates an express bus service between the study area and
Logan Airport in Boston.

Terminal facilities for intercity and local bus services are located in the
Central Business District of Nashua. Limousine and private taxi services are
also available.

Regularly scheduled passenger railroad service has not been available in the
study area since 1966, when the Boston and Maine service from Concord,
New Hampshire to Boston was discontinued. The closest rail service to the
study area is now found in Lowell and North Billerica, Massachusetts.

Local public transit is provided by the City of Nashua CITYBUS system,
which began operations in 1984. The service consists of a timed transfer
system operated six days per week on seven routes. Ridership on the system
has grown from about 400 passengers per day in 1985 to approximately 900
passengers per day. This ridership level reflects primarily a "transit captive"
market.

This service has minimal potential for reducing traffic volumes in any portion
of the study area except downtown Nashua. Because the service is patronized
mostly by off peak hour riders, and because buses traveling on city streets are
impacted by congestion, minimal reductions in peak hour traffic volumes in
downtown Nashua are expected, even with increased service.

A demand responsive paratransit service for the elderly and handicapped has
also been in operation in the study area since 1979.
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Transportation Demand Management

In addition to public transportation services, the NHDOT, the NRPC, and a
number of large employers in the area are actively pursuing measures to
reduce the use of single occupant vehicles and to shift some of the peak
period travel to less congested times through transportation demand
management (TDM) programs.

The focus of these programs are the peak period home to work commute
trips. Commuting patterns in the study area were recently analyzed by the
NRPC using updates of 1980 Census data. (See Table 3.1-5.) Data on
commuting by residents of Hudson, Litchfield and Merrimack to surrounding
work destinations in the region indicated that 30.5 percent of the estimated
resident labor force of more than 18,600, also work in one of these same
three communities. An additional 36.3 percent of the area residents commute
to other destinations within the Nashua PMSA. The City of Nashua is the
most prevalent single destination among local workers, representing the work
place of 34 percent (6,300) of the study area labor force. The remaining 33.2
percent of the local work force either commute to destinations outside of the
Nashua PMSA, or their commuting patterns are unknown.

To address the needs of daily commuters, NHDOT has developed more than
1,000 park and ride spaces along the major highways in southern New
Hampshire. Two of these lots, with 60 spaces each, were developed in the
Nashua area along the F.E. Everett Turnpike. In addition to park and ride
activity, the lot at Exit 5 is also served by Vermont Transit, a private bus
carrier, which provides about six round trips daily between Nashua and
Boston.

In addition to the NHDOT park and ride program, three major private firms
in southern New Hampshire actively promote ridesharing by their employees.
Digital Equipment Corporation, which employs more than 8,000 people in this
part of the state, supports eight van pools serving about 120 employees in
Merrimack and Nashua. Teradyne Connection Systems, Inc., with 1,100
employees, has about 30 persons participating in three van pools in the
Nashua area. Finally, Sanders Associates, Inc., which employs 8,500 persons
in southern New Hampshire, assists employee carpooling efforts by
maintaining a list of names and addresses of employees interested in
ridesharing. Sanders Associates also has flexible work hour schedules at its
facilities that employees can utilize at their request. Refer to Appendix B of
the revised Traffic and Transportation Technical Report for additional
information on TDM measures.
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Table 3.1-5

ESTIMATED COMMUTING PATTERNS OF LOCAL RESIDENTS

(Hudson, Litchfield and Merrimack)

Study Area Totals

Place of Residence Work % of
Work Destination Hudson Litchfield Merrimack Force Total
STUDY AREA
Hudson 2,176 274 86 2,536 13.6%
Litchfield 44 150 17 211 1.1%
Merrimack 319 98 2,503 2,920 15.7%
STUDY AREA SUBTOTAL: 2,539 522 2,606 5,667 30.5%
BALANCE OF NASHUA PMSA
Amherst 0 0 113 113 0.6%
Hollis 0 0 63 63 0.3%
Milford 0 0 160 160 0.9%
Nashua 2,933 776 2,625 6,334 34.0%
Londonderry 56 33 0 89 0.5%
BALANCE OF PMSA SUBTOTAL: 2,989 809 2,961 6,759 36.3%
OUTSIDE PMSA
Bedford 0 0 221 221 1.2%
Concord 0 0 78 78 0.4%
Derry 48 0 0 48 0.3%
Manchester 280 545 1,047 1,872 10.1%
Salem 3 34 0 65 0.3%
Other N.H. 0 5 10 15 0.1%
Massachusetts 490 109 411 1,010 5.4%
Unknown 1,448 380 1,041 2,869 15.4%
OUTSIDE PMSA SUBTOTAL: 2,297 1,073 2,808 6,178 33.2%
TOTALS: 7,825 2,404 8,375 18,604 100.0%
Source: Nashua Regional Planning Commission Estimates, 1989.
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Bicycle and Pedestrian Circulation

An extensive system of walkways/bikeways is planned throughout the area.
On the west side of the Merrimack River, impetus to this system comes from
the New Hampshire Heritage Trail, which is planned as a recreational path
stretching 230 miles along the State’s major rivers. The trail would pass
through Merrimack and Nashua, linking historic, cultural, and natural assets,
such as parks, with a continuous network of paths for walking, jogging, and
cross-country skiing.

On the east side of the Merrimack River, Litchfield’s Master Plan includes
several large loops of trails for recreational activities, such as hiking, bicycling,
cross-country skiing and walking. The Litchfield Town’s standard arterial
cross-section includes provision for walkways/bikeways. Litchfield expects to
implement most of this system with local funds and as part of subdivision
development. The town of Hudson has secured numerous pedestrian
easements for its proposed trail system. The proposed trail systems in
Litchfield and Hudson as well as the proposed Heritage Trail System in
Merrimack and Nashua, are shown in Figure 3.1-3.

The planned Circumferential Highway should take these walkways/bikeways
into consideration; however, the state can expend funds for these facilities
within the highway right-of-way only if they connect to existing trails.

In terms of existing pedestrian activity, downtown Nashua is the only portion
of the study area where such activity is presently significant. The majority of
this activity occurs during off-peak periods, and is easily accommodated by the
existing walkways in this area. This activity has minimal effect upon traffic
flows.

Parking
Downtown Nashua is the only portion of the study area which has substantial
demand for parking. It was determined by a recent study completed by the

NRPC that currently, there is sufficient parking for both long-term and short-
term needs.
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3.2 LAND USE

Historic settlement areas (particularly along the Merrimack River), the radial
roadway system, topography, streams and wetlands have been major factors
in shaping the existing land use patterns in the study area. Land uses in
Hudson, Litchfield, and Merrimack are shown in Figure 3.2-1.

Town of Hudson

Figure 3.2-1 illustrates Hudson’s radial pattern of land use expansion. Central
to this radial pattern is the densely developed residential (and mixed use) core
on the west side of town, adjacent to the Merrimack River where it is crossed
by the Taylor Falls Bridge from the City of Nashua. From this core area,
development branches to the north along NH Routes 3A and 102, east along
NH Route 111, and south along Lowell Road.

Of those portions of Hudson that have been developed, residential uses are
by far the dominant type of existing land uses. Aside from the central core,
a significant concentration of residential development has occurred in the
Robinson Pond area. Housing growth has expanded in this area such that it
has created a swath of residential subdivisions linking NH Routes 111 and
102. Significant residential growth is apparent in the southern part of
Hudson, along Lowell and Sanders Roads, adjacent to the Massachusetts state
line. Other noticeable subdivision activity has taken place along NH
Routes 102 and 3A, approaching the Litchfield town line.

According to Hudson’s 1987 Master Plan, residential development totalled
approximately 4,200 acres, accounting for more than 21 percent of the town’s
19,000 acres. Comparing the 1987 Existing Land Use map to the map
prepared for this EIS indicates that only a modest increase in residential
expansion has occurred since the Master Plan was completed.

Commercial development within Hudson has occurred as "strip development"
at a number of locations, in particular, near major intersections along primary
roadways such as NH Routes 111, 102, and Lowell Road (NH Route 3A).
Hudson’s commercial development includes both retail and office uses, and
tends to be relatively small-scale in size. In 1987, Hudson had approximately
400 acres of commercial development.

Industrial uses are concentrated in two primary areas within Hudson. These
include the Centronics, Clement, Sagamore, and Executive Industrial Parks,
located on NH Route 102 and Lowell Road. The Sagamore Park, located
adjacent to the Sagamore Bridge, is completely built-out at this point. The
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other industrial parks on NH Route 102 are not completely built, but have
received approvals to build on most of the available acreage. Hudson had
approximately 550 acres of industrial developed land as of 1987.

Two other significant industrial uses are the earth materials excavating and
processing operations of Brox and Pike Industries. Brox is located off Greeley
Road, and the Pike operation straddles the Londonderry town line.

The remaining areas on Figure 3.2-1 are predominantly vacant areas.
Development in the southeastern portion of Hudson has been slowed to some
extent by the steeper topography around Merrill Hill. Scattered wetlands
have also apparently restricted development throughout the town. As of 1987,
there were approximately 9,000 acres of vacant land, 47 percent of the total
land area. The Master Plan estimated that only 6,500 acres would be
buildable due to wetlands, steep slopes, and other natural constraints.

Town of Litchfield

Litchfield is the smallest of the three communities, with a total land area of
just over 9,900 acres. It also has the least amount of commercial and
industrial development of the three. Only the land uses located in the
southern half of town have been examined in this section, based on the
location of the Build Alternative alignments under study.

Litchfield’s existing land use pattern is distinctly different from the town of
Hudson. Development has occurred in a linear fashion, but is oriented in a
north/south direction, as opposed to radially. In addition, no village or town
center has ever emerged.

Similar to Hudson, Litchfield’s primary type of development has been
residential. Subdivisions have been concentrated in the central and eastern
portion of the town, along the primary collector roadways of Pinecrest Road,
Talent Road, and Albuquerque Avenue. These areas are illustrated on Figure
3.2-1. According to Litchfield’s Master Plan, there were 2,400 acres of
residential development in 1989, approximately SO percent of the developed
land area.

Commercial and industrial development has been very limited within
Litchfield. As of 1989, an estimated 65 acres of combined industrial/
commercial uses were identified in the Master Plan. Some of this
development has occurred in a strip along NH Route 102, which is merging
with Hudson’s commercial growth along this corridor. The remaining
commercial development is comprised of service/retail oriented uses such as
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service stations, medical offices, restaurants, greenhouses, and scattered farm
stands along NH Route 3A.

Vacant acreage in Litchfield was estimated at 4,500 acres in 1989. However,
over 2,100 acres were considered unbuildable due to natural constraints.
Much of the vacant land illustrated on Figure 3.2-1 will be subject to these
development constraints. A significant amount of these floodplain/wetland
areas are situated along NH Route 3A and the Merrimack River and are
actively being farmed. Litchfield has actively pursued a policy of trying to
preserve these farmlands from development.

Town of Merrimack

Merrimack is the largest of the three municipalities examined here,
encompassing a total land area of approximately 21,600 acres. However, only
the southeastern corner of the town is considered here, due to its proximity
to the Build Alternative alignments under study. The area is more specifically
defined by the Merrimack River on the east, the City of Nashua to the south,
the F.E. Everett Turnpike on the west, and the town’s government center to
the north. This portion of the town of Merrimack is also bisected by US
Route 3.

The excellent highway access available in the southern corner of the town of
Merrimack has resulted in most of the developed land area being used for
industrial and commercial purposes. @ Many of Merrimack’s larger
manufacturing firms are located here in close proximity to the Exit 10
interchange of the F.E. Everett Turnpike. Industrial development identified
in this area on Figure 3.2-1 includes companies like Anheuser-Busch, Sanders
Associates, Kollsman Instruments, and Digital Corporation.

Although industrial uses are the dominant land use within this area,
commercial development has also evolved along the US Route 3 strip,
providing shopping and services to area employees and residents.
Approximately one-third of the land area in this portion of the town is still
vacant, although some has already been targeted for industrial expansion, and
some has been identified as wetlands.

North of this industrially developed area, a greater blend of land uses has
evolved. Commercial uses continue along the frontage of US Route 3,
interspersed with residential subdivisions. Also located here are the town of
Merrimack’s municipal offices, schools, and other institutional land uses.
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Zoning Regulations
Figure 3.2-2 identifies the location of study area zoning districts.

Town of Hudson. The town first adopted its zoning ordinance in 1942 and has
made numerous revisions to it since that time. The ordinance divides Hudson
into seven separate districts; three residential, two commercial, one industrial,
and one rural. There is also a wetlands overlay district that regulates
development in all of the zones.

The three residential districts are identified on the Zoning Map (Figure 3.2-2)
as the RA-1, RA-2, and RSF zones. These districts are located primarily in
the western half of the town, extending from the Litchfield town line down to
the Massachusetts state line. Additional residential districts are found along
the eastern end of NH Route 111 and in the Robinson Pond area. The
combined total of these districts exceeds 6,500 acres, about 34 percent of the
Town’s land area. Residential development within these zoning districts is
restricted to one- and two-family dwellings. Nonresidential uses are restricted
to churches, recreational facilities, funeral homes, and home occupations.

The two types of commercial zones are identified as B-1 and B-2 on
Figure 3.2-2. The B-1 zone is considered a highway business district, while
the B-2 zone is more oriented to neighborhood commercial uses. All of these
districts are situated along the primary highway corridors of NH Routes 111,
102, 3A, and Lowell Road.

Permitted uses in both districts include retail, service, and office
establishments, as well as multi-family residential developments. Light
manufacturing, wholesaling, and warehousing uses are also permitted in both
districts. Only 600 acres, or 3 percent of Hudson, is zoned specifically for
commercial uses.

Hudson’s industrial (I) zoning districts are situated in four locations. One is
adjacent to the Sagamore Bridge, one along the eastern end of NH
Route 111, and one at the northern end of NH Route 102 adjacent to
Litchfield and Londonderry. The fourth is located in the southwest corner of
the town, and is being developed primarily for earth materials.

Permitted uses include: light and heavy manufacturing; mining and quarrying;
truck servicing; warehousing; as well as shopping centers; hotels;
transportation terminals; and a number of institutional uses. Approximately
900 acres (5 percent) of the town is zoned as industrial land. Most of the
acreage has already been developed.
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The remaining and most extensive zoning district is the Rural zone.
Encompassing most of the eastern half of Hudson, as well as the southwest
corner, its total acreage is approximately 11,000 acres, or 58 percent of the
town’s total land area. Most of Hudson’s vacant land area is contained within
this zone.

The Rural zone actually constitutes the absence of zoning. All uses that are
permitted in the previously described districts, are also permitted land uses
in the Rural zoning district.

Because some portions of Hudson are serviced by municipal water and sewer,
the density of development varies accordingly. A single family residence with
water and sewer needs a minimum lot size of 30,000 square feet and 120 feet
of road frontage. Without utilities it would require 45,000 square feet and
150 feet, respectively. An increase in the number of dwelling units requires
a corresponding increase in minimum lot dimensions. All nonresidential uses
must comply with the requirements for single-family houses, but are also
subject to approval by the Planning Board.

Town of Litchfield. Litchfield’s zoning regulations have undergone fairly
significant changes within the last few years. Although most of the town is
still contained within a single family residential-type district requiring a one-
acre minimum lot size, recent amendments to the ordinance have created
additional commercial and industrially zoned land. Overlay districts
pertaining to wetlands and floodplains also regulate development in all other
zoning districts.

As illustrated in Figure 3.2-2, these commercial and industrial zones are
situated along the Hudson town line and were created largely in response to
the then proposed location of the Circumferential Highway. Other areas in
the northern part of Litchfield were also rezoned for commercial/industrial
uses, but are not depicted in Figure 3.2-2.

Uses permitted in the commercial (C) zone are quite broad and include: retail
establishments; banks and offices; restaurants; services; hotels; recreation
facilities; and research and testing laboratories. New residential development
is not permitted.

Although some conventional dimension standards such as setbacks and road
frontage are enforced in these districts, "performance standards” are also
applied which evaluate a proposed development’s impact on air quality, noise,
odor, glare and heat, and the ability to accommodate sewage and solid waste
disposal. Site plan approval by the Planning Board is also required.
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The commercial/industrial zone (C/I), while allowing a limited amount of
commercial uses, is oriented primarily towards light industrial development.
Permitted uses include: assembly operations; warehousing; wholesaling;
research and testing; transportation terminals; and excavation operations.

Similar to the commercial zone, development in the commercial/industrial
zone is regulated with performance standards, and is subject to Planning
Board approval. Approximately 20 percent of Litchfield is zoned for
commercial and industrial uses. Most of the acreage in the southern part of
the town still remains undeveloped, with the exception of the commercial strip
along NH Route 102. However, much of the vacant land area is either being
farmed or has been identified as wetlands.

The remaining district illustrated on Figure 3.2-2 is the Transitional (T) zone.
This zone was established in an attempt to create a buffer zone between less
compatible land uses and zoning districts. Permitted uses include: offices;
schools; churches; recreational facilities; and agricultural uses.

Town of Merrimack. All of Merrimack’s land that is contained within the
study area is zoned for industrial uses. Permitted uses in this district include:
manufacturing; warehousing and wholesaling; offices; service stations; research
and testing; fuel storage and distribution; breweries and bottling facilities; and
trucking terminals.

There is no minimum lot size requirement within this zoning district.
However, all development must be connected to the municipal water and
sewer system, and is subject to Planning Board approval based on
performance standards criteria. Development is also regulated by wetland
and floodplain overlay districts.

Summary

The level of municipal services within Study Area communities varies
according to the size of the town in terms of population and the types of land
uses that occur there. Although Litchfield has grown significantly, it is still
considerably smaller than the other two, and as a result, provides fewer and
lower levels of service. Conversely, the lack of services such as municipal
water and sewer systems, combined with less suitably zoned land and limited
highway access, has not allowed Litchfield to attract the commercial and
industrial development that is found in Merrimack and Hudson. However,
Litchfield has recently rezoned land for nonresidential development in an
effort to capture a larger share of the region’s commercial and industrial
growth.
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From a fiscal perspective, the existence of a larger nonresidential property tax
base in Merrimack and Hudson has enabled those communities to better
offset the costs associated with providing municipal services to their
residential properties. In Litchfield, increased costs in services, particularly
educational facilities, have been borne primarily by residential properties.
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3.3 SOCIOECONOMIC CHARACTERISTICS
Regional Trends

The Nashua Metropolitan Area has been one of the fastest growing regions
in New Hampshire for the last 30 years. Between 1960 and 1990, the Nashua
PMSA'’s population increased at a rate that was double the rate for the State
as a whole. The PMSA consists of the towns of Nashua, Hudson, Litchfield,
Merrimack, Milford, Amherst, and Hollis. The three study area towns of
Hudson, Litchfield, and Merrimack absorbed a significant portion of that
growth, and actually grew at a faster rate than both the PMSA and the state
of New Hampshire during that time period.

Although all three study area towns have grown rapidly, Merrimack has
undergone the most significant transformation, and now has the second largest
total population in the PMSA following the City of Nashua. Due to its
excellent highway access via the F.E. Everett Turnpike, the availability of
municipal water and sewer, and a sizeable land area, Merrimack was better
positioned to capture a large portion of the study area’s historical population
and employment growth. Hudson’s employment base has also expanded
significantly, but as of 1989, Merrimack’s businesses and industries employed
approximately 3,700 more workers than did those located in Hudson.

On the other hand, Litchfield has been able to attract very little of the
region’s employment growth due to its relatively poor highway access, lack of
municipal water and sewer systems, and restrictive land use regulations.
Therefore, Litchfield has become a bedroom community providing housing for
employees of the area’s industries.

Industrial and commercial growth within the area has resulted in noticeable
economic prosperity for residents. As a result of employment growth over the
decade of the 1980’s, study area income levels in 1990 were approximately 12
percent higher than the State as a whole. This is largely attributable to the
concentration of high-paying manufacturing jobs which provide average annual
wages at a level well above the State average. In 1989, the average local
wage rate for study area towns was reportedly 33 percent higher than the New
Hampshire average.

The increase in employment opportunities within the Nashua Region that has
attracted people to move to the area has also resulted in a greater demand
for housing which has, in turn, driven up the cost of obtaining housing.
Between 1985 and the middle of 1990, average residential sale prices for
housing in the Greater Nashua area increased by approximately 62 percent.
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Growth in the number of housing units has also necessitated the provision of
additional municipal services such as schools, police, fire, and solid waste
disposal. Although this growth does provide an expanded property base from
which the towns can levy tax dollars to pay for these services, taxes paid by
residential properties are insufficient to pay for the total costs of these
additional services and must therefore be offset by tax revenues from
commercial properties, as well as other sources of revenue.

Current economic conditions, however, present a sharp contrast to the
unprecedented expansion which much of the State experienced in the boom
of the mid-1980s. Beginning around 1988/89, recessionary conditions began
to exhibit themselves in the form of fewer jobs, increased unemployment
rates, and declining residential property values as a result of overbuilding and
inflated prices. These stagnant or declining economic conditions were still
prevalent at the end of 1991 in the study area towns, the Nashua region, and
most of New England, with no clear indication as to when they will begin to
reverse themselves.

As economic conditions do begin to improve in the 1990’s, future levels of
growth are not expected to reach those that had been attained during the
previous decade. In the ten years between 1980 and 1990, the number of
housing units within the study area increased by approximately 66 percent.
Projections prepared by the NRPC estimate only a 31 percent increase in total
housing units over the next 20 years within the area. Despite this anticipated
slower rate of growth for the future, traffic conditions on existing local
roadways are expected to worsen if no improvements are made to the region’s
transportation system.

Municipal Trends

From a fiscal perspective, the sustained growth which all three towns have
experienced over the last three decades has resulted in marked increases in
their respective tax bases. However, the important distinction in total growth
lies in the split between residential and nonresidential properties. Since
residential properties typically do not pay for the services they require, paying
for the costs of municipal services must be balanced with growth in
commercial and industrial tax base. The Town of Merrimack has been quite
successful in accomplishing this and presently has approximately 30 percent
of its total tax base in commercial and industrial properties. This has resulted
in Merrimack’s ability to maintain in a lower and more stable tax rate, while
still providing relatively high levels of service.
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Hudson has also been able to attract a good amount of the region’s
nonresidential growth, resulting in 23 percent of its total tax base being
commercial and industrial properties. However, despite this fact, Hudson’s
nonresidential tax base does not completely offset the cost of providing
services to residential properties within the community.

Litchfield has the smallest amount of nonresidential property, with
approximately 9 percent of its tax base in commercial and industrial land and
buildings. Therefore, in order to hold down its tax rate, fewer services are
provided and little infrastructure has been built. Thus far, Litchfield has been
able to accomplish this because of its still relatively low total population.

It is important to note that all three study area communities have attempted
to better position themselves, from a planning and zoning perspective, for
growth that may be generated by construction of the Circumferential Highway
which has been in the public planning process since 1958. Both Hudson and
Litchfield have officially recognized the highway as part of their master plans.
Litchfield rezoned a significant portion of the town through which the highway
would pass, for commercial and industrial development. Hudson’s zoning
allows a wide array of land uses in most areas, with denser development
encouraged inside the highway corridor. The portion of Merrimack physically
impacted by the highway is also zoned for industrial uses in order to take
advantage of the new interchange at the F.E. Everett Turnpike that would
result from the Full Build Alternatives.
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3.4 PUBLIC/6(f) LANDS AND INSTITUTIONAL RESOURCES

Public/6(f) Lands

Section 6(f) of the Land and Water Conservation Act (LAWCON), as
amended, was enacted to ensure that property acquired or developed with
LAWCON assistance is retained and used for public outdoor recreation use.
Any property so acquired or developed, shall not be wholly or partially
converted to other than public outdoor recreation uses without the approval
of the director of the U.S. Department of the Interior. Such approval is only
given upon conditions as the director deems necessary to assure that the
substitution of other outdoor recreation properties, of at least equal fair
market value, and of reasonably equivalent usefulness, quality, and location
are provided.

The following list of 6(f) lands lie within the study area towns of Nashua,
Hudson, Litchfield, and Merrimack. This information was provided by the
U.S. Department of the Interior, National Park Service.

Project Title Project Sponsor
Central Nashua Playlots City of Nashua
Crown Hill Swimming Pool City of Nashua
Fields Grove City of Nashua
Mine Falls Park City of Nashua
Mine Falls Park II City of Nashua
Mine Falls Park III City of Nashua
Mine Falls Park IV City of Nashua
Nashua River Island City of Nashua
Rotary Pool City of Nashua
Shady Lane and North Common City of Nashua
Spit Brook City of Nashua
Birchcroft/Merrill Town of Hudson
Merrill Park (Nutting Land) Town of Hudson
Parker Natural Area Town of Hudson
Corning Road Park Town of Litchfield
Merrimack Tennis Courts Town of Merrimack
Merrimack Tennis Courts II Town of Merrimack
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Municipal Services
1. Public Safety Services - Fire, Ambulance, and Police

Hudson - The Town of Hudson presently receives fire protection services
from three fire stations. The Department is staffed by full-time and volunteer
firefighters. The Central Fire Station adjacent to the Town Hall is the
headquarters for the Department. Two fire substations are located in outlying
portions of the town on Robinson Road in the north, and Burns Hill Road in
the south. The geographical distribution of these three facilities should
provide adequate coverage for serving future growth. However, the additional
equipment and personnel required to serve projected growth may necessitate
the expansion of one or more of the existing stations. The Department also
provides emergency medical and ambulance service to town residents.

The Police Department is housed in the lower level of the Town Hall.
Existing building space is inadequate to meet the needs of the current
personnel and Department operations. Future needs are expected to
encompass either an expansion of the existing facility, or construction of a new
station. It is also anticipated that future development will require hiring of
additional officers, as well as upgrading existing Department equipment.

Litchfield - Fire services are provided for Litchfield from one fire station
located near the Town Hall on NH Route 3A. Most of the Department’s
personnel are part-time firefighters. Although the existing station is centrally
situated, longer response times to the north and south ends of town may
eventually warrant the construction of additional substations, particularly if
commercial and industrial development occurs as the town has planned for.
Equipment upgrade is a major goal of the Department, and future growth
may necessitate additional staffing by full-time firefighters. Ambulance
services are provided to Litchfield on a contractual basis by the Town of
Hudson.

Police services for Litchfield are provided with both full and part-time
officers. The station is contained in the lower level of the Town Hall, which
is centrally located on NH Route 3A. Although the location provides
generally good access to all parts of town, existing building space is
inadequate to meet current Department needs. If a new station is not
constructed, the existing facilities will eventually need to be expanded,
particularly if additional personnel are hired to accommodate future projected
growth.
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Merrimack - Merrimack’s fire protection services are provided with full-time
and volunteer firefighters, operating out of three station locations: Central,
Reeds Ferry, and South Merrimack. The Central Station located on US
Route 3 is the Department headquarters, and is currently inadequate to meet
present needs. Ambulance services are provided by the Merrimack
Ambulance Rescue Service.

The Town of Merrimack has considered closing the Central Station in order
to create a new public safety complex that would house fire, police and
ambulance services. Also considered was a new station in the US Route 3
south area that would better serve the industrialized portion of town.

Police services are provided from the lower level of the Town Hall. The size
and location of this facility appears to be adequate to meet current needs, but

additional personnel and equipment will be required to service future
population growth.

2. Educational Facilities

Hudson - The Town of Hudson provides educational facilities for grades one
through twelve at five school buildings. The Smith, Library, and Nottingham
West elementary schools house grades one through four. Nottingham West
began operation within the last two years replacing the Webster School, which
now contains administrative offices. The Memorial Middle School contains

grades five through eight, and Alvirne High School, grades nine through
twelve.

The Middle School is reportedly at, or exceeding its recommended capacity
rating. Hudson will need to address this situation in the near future. An
addition was recently constructed at Alvirne High School to house the new
vocational education facilities.

Litchfield - The town currently provides elementary education for grades one
through five at the Griffin Memorial School, and at the Memorial Middle
School for grades six through eight. These facilities are expected to serve
Litchfield’s needs for the next five to ten years.

High school students are currently sent to Alvirne High School in Hudson on

a tuition basis. No change is expected in this arrangement for the foreseeable
future.

Merrimack - Merrimack delivers its educational services from five school
facilities: three elementary, one middle, and one high school. They are:
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Mastricola, Reeds Ferry, and Thorntons Ferry elementary schools; Mastricola
Middle School; and Merrimack High School.

Current enrollment levels indicate that capacity is still available at all grade
levels. A recent addition to the Mastricola elementary school has helped to
stabilize space needs at those grade levels. The High School has room for a
few hundred students, but the Middle School capacity is somewhat more
limited. The town has purchased vacant land for additional school facilities;
however, none are presently proposed for construction.

3. Public Utilities - Water, Sewer, Solid Waste

Hudson’s municipal water system currently serves the eastern third of the
town, as well as the commercial and industrial areas along NH Route 111.
Water is provided to the system by the Southern New Hampshire Water
Company (SNHWC), a privately-owned company. The municipal sewer
system serves approximately 40 to S0 percent of the existing population, with
sewage being treated at the City of Nashua’s wastewater treatment plant. The
remainder of the town is served by either individual or community wells and
septic systems.

The Town of Litchfield receives half of its water supply from the SNHWC from
wells that the company owns in Litchfield. The balance of residents obtain water
from private wells. There is no municipal sewer system in the town, as sewage
is treated by individual septic systems.

Merrimack has two separate water systems. One is the municipally operated
Water District that serves the majority of the town. The other is the privately
franchised Pennichuck Water Works that serves the southeastern part of town.
The municipal sewage system services approximately 50 percent of the town.
The remainder are serviced by individual wells and septic systems.

For disposing of solid waste, both Hudson and Merrimack have operating

sanitary landfills. Litchfield uses an incinerator to dispose of its solid waste
and then must landfill the remaining ash residue.
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3.5 FARMLAND

The Nashua-Hudson area, with high quality agricultural soils adjacent to the
Merrimack River, has been an important agricultural contributor to the
region. The greatest concentration of farms is primarily within or immediately
adjacent to the relatively flat Merrimack River floodplains east of the river in
Litchfield and Hudson. In the more urbanized communities of Nashua and
Merrimack, west of the river, considerably less farmland remains.

Most of the farmland in Hillsborough County is used for crops, primarily
silage corn, hay, vegetables, and apples (Bond and Handler 1981). Within the
immediate study area, vegetables are the principal produce, but lawn sod is
becoming an important product. Other agricultural uses, such as poultry
farms, can be found within the study area. These farms almost exclusively
import feed grains and are not growers of poultry feed on site.

Geographic location, attractiveness of the area and local economic growth
have placed continued development pressures on these farmlands. The result
has been a significant increase in land development activity, a decrease in the
available tillable lands, and a loss of several farms. U.S. Department of
Agriculture (USDA) data for 1969-1974 is the latest available for
Hillsborough County. In 1974, there were 353 farms in the county, 89 fewer
than were recorded in the census of 1969. Between 1969 and 1974, about
11,000 acres of farmland in the county were converted to nonfarm use (Bond
and Handler 1981.)

Soils in this region include those recognized by the USDA Soil Conservation
Service (SCS) as Prime farmland. These are characterized as land that has
the best combination of physical and chemical characteristics for "producing
food, feed, forage, fiber and oilseed crops” (USDA 1982). Additionally, Prime
farmland soils have the "soil quality, growing season, and moisture supply
needed to economically produce a sustained high yield of crops when the land
is treated and managed using acceptable farming methods" (USDA 1982). In
general, sufficient moisture, favorable temperature and growing season, pH,
salt, sodium and minerals along with few or no rocks, and good permeability
help to make these soils optimum as agricultural areas.

Other soil types have been recognized as Statewide Important farmland soils
and Locally Important farmland soils. Statewide Important soils are not
prime or unique farmland but are important for the production of food, feed,
fiber, forage, and oilseed crops (USDA 1982). Locally Important farmlands
include additional soil types recognized by the SCS with essentially the same
crop-growing characteristics.
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Prime and Statewide Important farmland soils are designated based upon soil
quality and characteristics and not on current land use. Therefore, these
areas may or may not be presently farmed. Several areas of soils meeting the
criteria of quality farmland are woodland or are in various successional stages
reverting back to woodland from previously open farmland.

All soil types in the study area were computer-mapped using digitized soils
survey data provided by the University of New Hampshire. Supplementing
this soils information, boundaries of active farms were added, based upon
interpretation of current aerial photography (July 1990) and ground
observation. Active farmland can be described as cultivated lands or land
under various forms of agricultural management; inactive areas include
unmanaged woodland, overgrown fields, lawns and unused farmlands. Figure
3.5-1 shows active farms, together with all land in the study area containing
soils classified by the SCS as Prime or Statewide Important farmland.

During the development of alternatives, the designated Prime or Statewide
Important farmland soils were considered constraints in the placement of new
roadway alignments. Alternatives were developed that avoided or crossed
farmland soils in the least disruptive manner possible, given other constraints
such as wetlands, wells, aquifers and developed areas.

Because land use changes have occurred since the publication of the
Hillsborough County-East soil survey in 1981, actual farmland soils impact
acreages are anticipated to be slightly lower than those presented. Several
areas designated as soils suitable for farmland in 1981 have since been
developed as residential, industrial or commercial land uses. Soils in these
developed areas no longer meet the SCS criteria as farmland soils.
Furthermore, data presented in the 1981 publication were gathered by the
SCS over the period from 1970 through 1979 (Bond and Handler 1981).
Determining the extent of disturbances and re-designating the soil types in the
developed areas would require an extensive soil survey beyond the scope of
this project. Therefore, farmland soils represented in this report may be
considered the maximum impacted acreage possible.
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3.6 HISTORIC AND ARCHEOLOGICAL RESOURCES
Historic Resources

In October 1991, NHDOT, New Hampshire Division of Historic Resources
(NHDHR) and Corps approved a methodology to identify historical and
architectural resources. The preliminary identification of historic resources was
completed for the Nashua-Hudson Circumferential Highway project area in the
communities of Nashua, Hudson, Litchfield, and Merrimack, New Hampshire.
This initial Phase I study in 1991 included historical research, windshield survey,
constraints mapping, and preparation of reconnaissance level survey forms. This
effort resulted in the identification of 118 individual historic properties and seven
historic districts. These forms were reviewed by the Determination of Eligibility
(DOE) Committee, comprised of representatives from NHDOT, NHDHR, and
Corps, which identified the properties that were clearly ineligible for the National
Register, resulting in a refined list of seventy-nine individual properties and seven
districts to be researched.

The intensive level survey was undertaken in autumn of 1992. It identified
twenty-five individual historic buildings (outside of districts) and eight historic
districts (including approximately seventy additional properties within the districts
for which individual inventory forms were prepared). The DOE Committee
reviewed the information and found that sixteen individual structures and three
historic districts were eligible for the National Register of Historic Places. One
additional individual property, the Hills House, "Alvime" (#106), was already
listed on the National Register of Historic Places.

Regulatory Overviews
1. Federal Requirements

Historic resources that are listed or eligible for listing in the National Register of
Historic Places are afforded consideration by Section 106 of the National Historic
Preservation Act. This section requires a Federal agency with jurisdiction over a
federal, federally assisted or federally licensed undertaking to take into account
the effects of the agency’s undertakings on properties included in or eligible for
the National Register of Historic Places and, prior to approval of an undertaking,
to afford the Advisory Council on Historic Preservation a reasonable opportunity
to comment on the undertaking. Before the Advisory Council comments on a
project, the resources and effects on those resources are evaluated by the State
Historic Preservation Office (SHPO) and the Federal agency having jurisdiction,
in this case Corps. Review by the SHPO and Corps is required by the Section
106 process. In New Hampshire the SHPO is the NHDHR.
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Within the study area, one property, the Hills House, "Alvime" (#1006) is already
listed on the National Register of Historic Places. Following the survey, an
additional sixteen individual properties and three districts were determined eligible
for the National Register.

2. State Requirements

The Division of Historical Resources of the State of New Hampshire has
established a methodology to meet the requirements of the historic preservation
review process. The purposes of this process are to (1) locate and identify
historical, architectural and archeological resources within a project impact area;
(2) apply the criteria for evaluation of significance of a resource for possible
eligibility for the National Register of Historic Places, if not already listed or
nominated; and (3) assess the probable effects a project would have on resources
listed in or eligible for the National Register.

3. Local Requirements

Although the main consulting parties in the historic preservation review process
are the federal and state agencies, the SHPO and the Advisory Council on
Historic Preservation, members of the public must also have adequate
opportunities to receive information and to share their views. In addition,
provision is made by the Advisory Council’s regulations for other interested parties
to become consulting parties. These interested parties may include local
governments, applicants for federal licenses and assistance permits, Indian tribes,
and the public, e.g. historical societies or advocacy groups.

Local surveys are coordinated with the NHDHR. Ideally, identification of
historical resources at the local level is part of the comprehensive planning
process. When it is not, NHDOT and NHDHR encourage communities to use
the inventory information generated by transportation planning for local planning
and promotion, and for initiating community-wide historical resources inventories.

Methodology

The U.S.G.S. topographic sheets for the area and base maps served as the
primary recording tools for the location of historic resources. Data on the
location of historic resources (standing historic structures and historic districts)
were compiled from a number of sources, including primary and secondary
documents and visual inspection. The primary objective of this study was to
provide a broad overview of the constraints represented by historic resources.
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Preliminary assessment of historic structures entailed identification of those
elements built before 1950, defined as "possibly eligible” for listing in the National
Register of Historic Places.

The criteria (36 CFR part 60) by which National Register eligibility is determined
are:

Criterion A:  Resources that are associated with events that have made a
significant contribution to the broad patterns of our history.

Criterion B:  Resources that are associated with the lives of persons significant
in our past.

Criterion C:  Resources that embody the distinctive characteristics of a type,
period or method of construction, or that represent the work of a
master, or that possess high artistic values, or that represent a
significant and distinguished entity whose components may lack
individual distinction.

Criterion D:  Resources that have yielded, or may be likely to yield, information
important in prehistory or history.

To be eligible for inclusion, resources must also retain integrity, defined as the
quality of location, setting, design, materials, workmanship, feeling and
association sufficient to clearly convey their history and significance.

Background research and historic data collection were undertaken to provide a
regional context for assisting in structural identification. This included a library
search for primary and secondary historic sources at local libraries and historical
societies, the New Hampshire Historical Society and the New Hampshire State
Library. Some of the most valuable information was gathered from interviews
with property owners and local historians.  Historical photographs were
reproduced on continuation sheets of survey forms. Copies of historic maps were
obtained for all towns in the project area to reveal the historic location of farms,
dwellings, industries, special-function buildings, cemeteries, roads and railroads.
Most commonly used maps include:

1805, survey by town, compiled by Carrigain
1860, county wall maps
1892, Atlas of the State of New Hampshire

For historic bridges and cemeteries, existing survey information was provided by
the NHDOT and the New England Old Graveyard Association.
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The preliminary assessment of historic structures, buildings and features entailed
identification of those elements built before 1950 that were considered potentially
significant from a historical perspective. Historical resources within the study area
were evaluated in accordance with the approved methodology and reviewed by
the Corps, NHDHR and NHDOT. Information on identified resources and
historic districts was compiled on intensive inventory forms prepared for each
property built prior to 1950. The intensive level survey information was deemed
sufficient to determine significance and eligibility for the National Register of
Historic Places. These historic resources were evaluated by a committee meeting
of representatives from the Corps, NHDHR and NHDOT in December 1992; a
consensus determination was reached in all cases. The intensive level inventory
forms and Determination of Eligibility forms for all properties are on file at
NHDHR, Corps and NHDOT. The following seventeen individual structures and
three districts were determined eligible for/or are already listed in the National
Register. They are shown in Figure 3.6-1.

Individually Eligible Properties
1. Fred Giddings House (#3)

The Fred Giddings House (#3) is individually eligible for the National Register
under Criterion C as a good example of the vernacular Craftsman style. It is the
only residence of its style in the town of Hudson and has remained virtually
unchanged since its construction in 1910. The boundary <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>