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PREFACE

The New Hampshire Department of Transportation is studying means for providing
transportation improvements between Concord and the Tri-Cities of Dover, Somersworth and
Rochester, the state capital and the third largest urban area in the state, respectively. The study
area includes over 460 square miles of central New Hampshire located in all or a portion of
twenty-one cities and towns (Figure P-1, "Regional Context"). The study is named the
"Concord to Spaulding Turnpike Study."

The study is examining six types of alternatives, ranging in scale from No Action to a
four lane divided highway on new location. The purpose of this "rationale", or methods and
results, report is to document the process used to develop and select a range of reasonable
alternatives to be analyzed in detail and reported in a Draft Environmental Impact Statement
(DEIS) and to document the rationale for the rejection of other alternatives. This report focusses
on the screening down of the "build" type alternatives - construction of roadways on new
location, widening existing roads and combinations thereof. These alternatives will be carried
forward in addition to the less construction intensive alternatives, the "no build" or "low build"
alternatives: No Action, Transportation Systems Management/ Transportation Demand
Management measures and mass transit improvements. This report is in two parts and is
designed in particular to document how the requirements of the National Environmental Policy
Act (NEPA) and Section 404 of the Clean Water Act were complied with in the alternatives
screening and selection process. This volume, Part 1, document the process followed to the point
of presenting for public review and comment the alternatives proposed for further analysis. Part
1I will report on the process used in further refining the proposed alternatives in response to
public and Cooperating Agency comments.

The lead agency for this study is the Federal Highway Administration of the US
Department of Transportation. The Cooperating Agencies are the US Environmental Protection
Agency, the US Army Corps of Engineers, the US Fish and Wildlife Service, the New Hampshire
Wetlands Board and the NH Division of Historic Resources.

Phase I of the Concord to Spaulding Turnpike Study consisted primarily of inventorying
and mapping natural and man-made environmental resources, developing conceptual mile-wide
new location corridors and conducting a roadside interview origin and destination traffic survey.
Twenty-two Technical Memoranda and the Scoping Report document Phase I activities. Phase
IT consisted of screening the conceptual new location corridors using the mapped resource
constraints and evaluating existing east-west routes as potential upgrade corridors, collecting
traffic data and making initial future traffic projections. At the end of Phase II many corridors
were eliminated, a narrowed down area was proposed, and after public comment and minor
adjustments, accepted for further study. Phase IITA consisted of the identification and analysis
of potential new location corridors approximating the width of roadways within the narrowed
study area and upgrade corridors centered on existing routes. The purpose of Phase ITIA was
to reduce the number of alternatives to a reasonable range for detailed analysis in Phase IIIB,
the completion of the DEIS. During Phase IV, the Final Environmental Impact Statement
(FEIS) will be prepared.

This report is one of twenty-six reports prepared in support of the Draft Environmental
Impact Statement for the Concord to Spaulding Turnpike Study. Copies of all DEIS supporting
reports are available for inspection at the New Hampshire Department of Transportation.
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GLOSSARY OF TERMS

Area Resources - Resources such as surface water bodies, wetlands, parklands and farmlands
which occupy relatively larger land areas ranging from a few acres to several hundred acres.

ADT (Average Daily Traffic) - The total volume of traffic during a given period divided by the
number of days in the given period. If the given time period is a year, the average daily traffic
would equal the AADT, or average annual daily traffic.

CADD (Computer Aided Design and Drafting) - A drafting and design production system which
processes information in a computer and directly translates this information into graphics
through the use of a plotter.

Cooperating Agencies - Federal and state agencies with regulatory responsibilities or other
particular interest in a project and who have agreed to advise the project and review its
progress. Specifically, the Cooperating Agencies for the Concord to Spaulding Turnpike Study
are: US Army Corps of Engineers (Corps), US Environmental Protection Agency (EPA), US Fish
and Wildlife Service (USFWS), NH Wetlands Board and NH Division of Historic Resources
(which is also designated as the State Historic Preservation Office).

Corridor - Generally, an existing or prospective transportation path across an area. In Phase
IIIA of the Concord to Spaulding Turnpike Study, the term is used more specifically to mean the
aggregation of new location or upgrade subcorridors crossing the full width of the study area.

Corridor Study Area - That portion of the issues study area between Concord and the Spaulding
Turnpike in which possible alternative highway corridors were to be laid out for analysis.

Diverge - The intersection in East Northwood, near the Northwood/Barrington/Nottingham town
lines, where Routes 9/202 diverge from Route 4.

EIS (Environmental Impact Statement) - Documentation of the analysis which compares impacts
on the natural, socio-economic and cultural environment to an equal level of detail for each of

a reasonable range of alternatives. The purpose of the EIS is to identify which alternative action
is projected to create the least environmental damage while meeting project objectives.

The Review Draft Environmental Impact Statement (RDEIS) is an initial draft designed primarily

Jor review by NHDOT and FHWA to assure that all regulations and guidelines are being
observed. The Draft Environmental Impact Statement (DEIS) is then prepared and formally
approved by the NHDOT and FHWA for public circulation and review and for presentation at
a formal public hearing. After the public hearing, a Final Environmental Impact Statement
(FEIS) is developed, which responds formally to the comments and issues raised at the public
hearing and during the public review period. The FEIS is also formally approved by the
NHDOT and FHWA for public review and comment. When the FHWA finds the FEIS
acceptable, the process is completed by the FHWA issuing a Record of Decision.
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GIS (Geographic Information System) - A computer system that records the locational astributes
and other characteristics of mapped information and analyzes those attributes. Its distinction

Jrom CADD is its ability to recognize the relationship between mapped objects and hence its
analyrical capability as opposed to only a graphics preparation capability.

IGRDS (Interactive Graphic Roadway Design System) - A highway design software package

which tests engineering feasibility of conceptual lines to meet highway construction standards,
such as horizontal (curvature) alignment and vertical (grade) profile.

Issues Study Area - The area between Concord and the New Hampshire-Maine state line within
which transportation demand and environmental issues were inventoried, examined and analyzed.
Data collected within the portio of the issues study area east of the Spaulding Turnpike was
limited for some traffic and environmental resource parameters because no prospective highway
improvements east of the Spaulding Turnpike were to be included in the study.

LCIP (Land Conservation Investment Program) - A New Hampshire state program established

in 1987 by RSA:221-A providing funding over a six year period Jor a range of conservation
efforts. The flexible program allows for a range of activities to conserve land including the
purchase of land, acquisition of easements and acceptance of outright gifts.

Lead Agency - The federal agency with prime responsibility for federal participation in a project
and which has agreed to take lead responsibility for the review and guidance of the project. The
lead agency for the Concord to Spaulding Turnpike Study is the Federal Highway Administration
(FHWA) of the US Department of Transportation.

LEDPA (Least Environmentally Damaging Practicable Alternative) - Under Section 404 (d)(1)

of the Clean Water Act, the Corps of Engineers is required to determine the LEDPA, which is
the alternative analyzed in the EIS which is determined by the Corps to be least damaging to
wetlands, is practicable to develop, and meets the purpose of the project.

Link - (1) A relatively short stretch of a potential, conceptual path for a new roadway connecting
two nodes. In Phases I and II of the study, links represent the centerlines of mile-wide
corridors. In Phase IlIA, links represent the centerline of conceptual potential highway
corridors which are 400 feet in width. (2) The representation of short stretches of highway
within a traffic model nerwork.

Link Analysis Zone - In Phase I, the bundling together for the purpose of envizonmental analysis
- mile-wide links which serve essentially the serve essentially the same transportation purpose, or
in other words, generally connect the same places.

MGE/MGA - The GIS sofiware program developed by the Intergraph Corporation.
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NEPA (National Environmental Policy Act) - The federal legislation which requires study of
alternatives before major public actions can be granted federal funds or federal approvals, such
as developing solutions to the transportation issues in the Concord to Spaulding Turnpike Study
area. At a minimum for the project, proposed actions would probably require federal permits
Jfrom the Corps of Engineers to alter wetlands under Section 404 of the federal Clean Water Act.

If federal highway funds are to be used, NEPA requires FHWA to prepare an EIS.

Node - Intersection of links.

Origin/Destination Study - An analysis of the starting and ending points of trips used in studying
not only volumes of traffic on roads but the most efficient routes chosen to make trips.

"Other"” Resources - Resources not specifically protected by laws or regulations but nevertheless
widely accepted as important considerations when planning a highway.

Point_resources - Resources such as historic buildings, community facilities and public wells
whose location is site specific.

Preferred Alternative - The action proposed to be taken by the proponent, namely the State of
New Hampshire in the Concord to Spaulding Turnpike Study, after study in the EIS. The
preferred alternative may be identified in the DEIS and reviewed at the public hearing, or may
be identified in the FEIS after the public hearing and public commen.

Protected Resources - Resources with some level of protection provided by state or federal laws
or regulations. Examples include wetlands, requiring a U.S. Army Corps of Engineers permit
to alter wetlands under Section 404 of the Clean Water Act, and public parklands or an historic
or archeological site or district on or eligible for placement on the National Register of Historic
Places requiring an analysis under Section 4(f) of the federal Transportation Act before federal
Junds can be used in a manner to impact these resources.

Section 106 - Section 106 of the National Historic Preservation Act requires that possible effects
of the project on National Register of Historic Places properties or on National Register eligible
properties, must be considered. Compliance also involve providing an opportunity for comment
Jor the federal Advisory Council on Historic Preservation.

Section 4(f) - The section of the US Department of Transportation Act of 1966 which requires
a study of alternatives if an action requiring federal funding or approval will impact historic
properties, archeological resources on or eligible for listing on the National Register of Historic
Places, public parkland, recreation areas, or wildlife refuges. No feasible and prudent
alternative to the action must be available, and all steps must be taken to mitigate any potential
impact of the action upon identified 4(f) properties.



Section 6(f) - A restriction on federal actions similar to Section 4(f) above, except applying ro
properties on which federal recreation funding has been invested.

Section 404 - The section of the federal Clean Water Act which requires a permit from the
Corps, with the review of EPA, for "discharge of fill or dredged material into the waters of the
United States ...", i.e. aquatic resources: water courses and wetlands.

Segment - A portion of an existing road being studied Jfor potential upgrading or other treatment,
similar in idea to a new location "link".

Subcorridor - The Phase IIIA aggregation of new location links or existing route segments into
longer paths covering larger portions of the study area, typically crossing one or more towns.
Subcorridors were then aggregated into corridors which crossed the entire study area.

Study Area - The issues study area.

Traffic Model - A computer-based analysis which simulates existing and projected traffic on
existing or proposed road networks. Analysis is based on current traffic volumes and projected,
population, and employment totals and distribution. The model used was MINUTP, developed
by the COMSIS Corporation.

Trip Table - A chart of the number of trips berween origins and destinations in a study area.
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EXECUTIVE SUMMARY

[To be added]
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I. INTRODUCTION

A. PURPOSE AND NEED FOR THE PROJECT
1. Purpose

Senate Bill Number 398, passed by the New Hampshire Legislature and effective June
26, 1990, states that "... it is the clear intent of the legislature that the purpose of this proposed
highway is to serve the present and future transportation needs from the Concord area to the tri-
city area of Dover, Somersworth and Rochester.” In a letter dated September 14, 1990, William
F. Lawless, P.E., Chief of the Regulatory Division of the Operations Directorate of the New
England Division of the US Army Corps of Engineers stated that, "We have determined that the
basic project purpose of the proposed activity is to provide improved highway access for the
foreseeable future from the Concord area to the tri-cities of Rochester, Dover and Somersworth
... We will use this ‘basic project purpose’ in determining compliance with 404(b)1 guidelines."

Other purposes and variations of the purpose have been discussed over the history of
looking at solutions to east-west transportation needs in this area of New Hampshire. During
the many public involvement meetings of the current study, various state and local officials,
citizen committees, and others, have expressed their views as t0 the proper the purpose of the
study. The lead agency, the Federal Highway Administratiorkhas not,as yet_haveformally
accepted the above statement of purpose. ’

However, in compliance with the mandate of the New Hampshire Legislature and the
determination of the Army Corps of Engineers under Section 404 of the Clean Water Act, the
purpose of the Concord to Spaulding Turnpike Study is as stated in paragraph one of this
section.

2 Need

The principal roadways that currently provide east-west access across the area between
Concord and the Spaulding Turnpike are US Routes 4 and 202 and State Route 9 (Figure I-1,
"Study Area" in Chapter VII - Figures). These routes consist mostly of two-lane roads lined
with homes and businesses in developed areas, and winding over hills, through woodlands and
past lakes in the less developed areas. As detailed further in the Methods and Results Report:
Traffic Analysis and Chapter 1, "Purpose and Need", of the Review Draft Environmental Impact
‘Statement, existing and projected traffic volumes, the mix of through and local traffic, the
deficiencies of the existing road network and accident data support the need for studying
improvements to the existing east-west transportation network in the area between Concord and
the Tri-Cities of Dover, Somersworth and Rochester.



B. THE STUDY AREA

The Concord to Spaulding Turnpike Study area consists of over 460 square miles of
central and eastern New Hampshire. The area is made up of all or parts of twenty-one cities
and towns located in four counties (See Figure I-1, "Study Area"). Allenstown, Chichester,
Concord, Epsom, Loudon, Pembroke and Pittsfield are in Merrimack County. Barrington,
Dover, Durham, Farmington, Lee, Madbury, Rochester, Rollinsford, Somersworth and Strafford
are in Strafford County. Deerfield, Northwood and Nottingham are in Rockingham County.
Barnstead is in Belknap County.

Initially, an "issues study area" and a "corridor study area" were defined. The issues
study area represented the area between Concord and the New Hampshire-Maine state line in
which transportation demand and environmental issues were inventoried, examined and analyzed.
Data collected within the portion of the issues study area east of the Spaulding Turnpike was
limited for some traffic and environmental resource parameters because no prospective highway
improvements east of the Spaulding Turnpike were to be included in the study. The corridor
study area represented that portion of the issues study area between Concord and the Spaulding
Turnpike in which possible alternative highway corridors were to be laid out for analysis.

8:!l

Prior to the passage of Senate 398 in 1990, the southeastern portion of the issues study
area, an area including Durham, most of Madbury and Lee, south Dover %9/ part of
Nottingham, was excluded from the corridor study area. Upon passage of Senate,398, the
corridor study area and the issues study area west of the Spaulding Turnpike became coincident,
and the alternatives development process in this coincident area was brought up to an equivalent
level. From hereon, the issues study area will generally be referred to in the text as "the study

area .

The study area covers an area approximately thirty miles from west to east. Starting
from Interstate Route 393 at the Chichester - Pembroke town line, the boundary arcs north and
south, forming a study area about fifteen miles in width and proceeds easterly to the Piscataqua
and Salmon Falls Rivers, which constitute the eastern boundary of the study area. These rivers
also form the boundary between New Hampshire and Maine.

C. RANGE OF ALTERNATIVES CONSIDERED

The alternatives studied in this project range frem taking no action at all to the
construction of a four lane divided highway on new location entirely across the study area. All
of the alternatives considered are described in the Review Draft Environmental Impact Statement
(RDEIS). Some of these alternatives, the "no build” and "low build" alternatives, involve only
a relatively minor and widely spaced amount of construction and are not analyzed in this
Rationale Report; their analysis is documented in the RDEIS. These include:
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° No Action

o Transportation Systems Management (TSM) and Transportation Demand
Management (TDM) Measures

L Improvements to Mass Transit

The remaining alternatives considered involve a varying amount of construction and
impacts on the environment. These "build" alternatives are divided into three categories:

° New Location
] Upgrade of Existing Routes
° Bypass and Combination Alternatives

The procedures used for identifying these alternatives and the rationale for selecting some
and rejecting others are described in detail in the following sections of this report.

D. DESCRIPTION OF THE STUDY ANALYSIS PHASES USED

The Concord to Spaulding Turnpike Study has been divided / into five phases. The
screening process used on each of the first three of these phases for selecting or rejecting build
alternatives are described in the following six chapters of this report. The scope of each of the
five phases is summarized below.

It must be noted hat the Army Corps of Engineers Highway Methodology has also defined
a four phase process. The Concord to Spaulding Turnpike Study phases do not correspond in
numbering with the Highway Methodology phases, but fall within their bounds. Phases I, II and
1114 of the Concord to Spaulding Turnpike Study constitute Phase 1 of the Highway Methodology,
and the close of Phase IIIA is the point at which Corps approval of the reasonable range of
alternatives is sought (Phase I is the close of the Corps Highway Methodology).

1. Phase I

Phase I consisted primarily of conducting traffic counts and an origin and destination
traffic survey, creating a database inventory of natural and man-made environmental resources
and developing conceptual mile-wide new location corridors. Twenty-two technical memoranda

and the Scoping Report and Update 1: Scoping Report document Phase I activities.

Approximately 800 miles of conceptual mile-wide corridors were laid across the study
area in an east-west fashion, and screened, one resource at a time. This screening process, as
described in Chapter II, resulted in a network of approximately 300 miles of conceptual new
location corridors to be carried forward into Phase II.
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2.  PhaseII

As described in Chapter III, each of the 300 miles of mile-wide new location corridor
was analyzed in Phase II in relation to all mapped resources together, as opposed to the
individual resource evaluation performed in Phase I; a manifest or link evaluation form was
developed for each link. Combinations of least impacting east-west corridors emerged in a
pattern across the study area. This pattern was considered in relation to traffic projections
developed for new location link combinations across the study area. In addition, upgrade
alternatives were defined and incorporated into the analysis. A reduced analysis area integrating
new location and upgrade analysis was defined for developing finer scaled alternatives.

3. Phase INIA

In Phase IIIA, in compliance with NEPA and Section 4(f) of the federal Transportation
Act of 1966, potential 400 foot wide new location corridors were developed across the reduced
analysis area to avoid all environmental resources or, if avoidance was not possible, to minimize
impact on resources. Short competing links which served the same transportation purposes were
compared, the least impacting retained, and longer paths composed for further comparative
analysis. These longer paths, called "subcorridors” were also evaluated for their positive
contribution to three planning objectives: community cohesion, economic development and
overall network efficiency.

In consideration of requirements of Section 404(b)(1) of the Clean Water Act, the new
location alternatives which crossed the study area and were least impacting to total wetland
acreage and/or wetlands judged to be valuable in performing many wetlands functions were
selected and proposed to be carried into Phase ITIB as a network for further analysis in the
DEIS. Upgrade corridors and possible bypasses were also subjected to a selection process, and
were also proposed as possible build alternatives for more detailed analysis in Phase IIIB

4, Phase IIIB

Once the range of alternatives proposed for further study at the end of Phase IIIA is
accepted as reasonable by the U.S. Army Corps of Engineers, conceptual plans will be
developed for all of the alternatives and environmental impact analysis further detailed. In
Phase IIIB, the Section 404 permit application(s) will be filed and the DEIS will be completed,
published and circulated. It is proposed that a joint public hearing on both the DEIS and the
Section 404 permit application(s) will be held.

5. PhaseIV

In Phase IV, comments on the DEIS will be responded to, a Section 4(f) statement
prepared if necessary and a Final EIS prepared. The preferred alternative, the action proposed
to be undertaken by NHDOT will be identified, and the Corps of Engineers will determine the
Least Environmentally Damaging Practicable Alternative. Any inconsistencies between the
preferred alternative and the LEDPA would need to be resolved during this phase.
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II. PHASEI: DESCRIPTION OF SCREENING PROCESS

The objectives of Phase I, the initial phase of the Concord to Spaulding Tumnpike Study,
were to establish a comprehensive environmental database and develop knowledge of existing
traffic conditions in the study area. The results of the environmental and traffic conditions
inventory work were reported in twenty-two Technical Memoranda and the Scoping Report and
Update 1: Scoping Report. Alternatives analysis during Phase I focused on the identification of
new location corridors.

A. IDENTIFICATION OF CONCEPTUAL NEW LOCATION ALTERNATIVES

During Phase I of the study, as reported in the Scoping Report and Update 1: Scoping
Report, data regarding natural and man-made environmental features of the study area were

inventoried from federal, state, regional and local agencies plus other informed sources.
Satellite imagery was interpreted to provide land use information and mapping, particularly for
residential, commercial and industrial land use and for active farmland. Additionally, a digital
terrain model was developed to incorporate topographic characteristics into the database. The
inventory was conducted for twenty environmental resources and the data are documented in a
series of Technical Memoranda listed in Table II-1.

Sixteen of the resources discussed in the twenty-two technical memoranda are
geographically oriented. The resource data were assembled, mapped at the 1" =2000" scale to
be consistent with USGS mapping, and digitized on the Sverdrup CADD (Computer Aided
Drafting and Design) system. An example of a resource map is shown as Figure II-1 "Wetlands
in the Study Area". A planimetric base map showing roads, political boundaries and bodies of
water was also developed at the 1"=2000’ scale.

Each category of natural and man-made resources was plotted on a separate overlay map
printed on transparent acetate. This information at the scale of 1"=2000" was reviewed at a
series of meetings with interested federal and state agencies and with involved communities and
regional organizations. Additionally, the information was printed at a scale of 1" =5000" and
distributed to study area cities and towns for local review via the Advisory Task Force members.
Additional information and modifications were noted and added into the environmental
inventory.

These maps were called "constraint maps" because each resource is viewed as an asset
whose value should be respected and which could constrain roadway construction. It was
evident from an analysis of these constraint maps that not one prospective existing route upgrade
or new location corridor could be identified which would not impact some resources of concern.

Using only the criteria of avoiding major surface water bodies and major areas of steep
slopes, conceptual new location corridor "links" connecting the eastern and western portions of
the study area were generated covering the full corridor study area. These corridors were one
mile wide bands crossing the study area and within which possible new highway alignments
could be considered. The assumption was that it did not make environmental, engineering or
financial sense to plan for potential new construction to cross lakes or ponds or to build in
difficult terrain.
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TABLE II-1

LIST OF SUPPORTING TECHNICAL DOCUMENTATION

Scoping Report, October 19, 1989
Update 1: Scoping Report, October 25, 1989

Technical Memoranda;

R R

10.
11.
12.
13,
14.
15.
16.
17.
18.
19.
20.
21.
22

Note: All these documents are available for inspection at the New Hampshire Department of

Land Use and Community Facilities

Population

Employment, Housing, Commercial and Industrial Activity
Topography

Wetlands

Floodplains

Surface Water

Groundwater Resources

‘Wild and Scenic Rivers

Coastal Zone

Park and Conservation Land
Farmland

Forestland

Terrestrial Resources

Aquatic Resources

Threatened and Endangered Species
Historic and Archaeological Resources
Hazardous Materials

Air Quality

Geological Resources

Community Concerns

Design Criteria

Transportation.

Each corridor was not viewed as one separate path but, using the corridor centerlines,
as a segies of possible links connecting to other links at common points, or "nodes". The result,
recorded in the Sverdrup CADD System, was a grid or web of approximately 800 miles of lines
crossing the study area, oriented in a general east-west direction and representing conceptual
mile-wide corridors. (See Figure II-2 "Phase I New Location Network for Analysis and
Screening".) Note that the lines on Figure II-2 represent centerlines of mile-wide corridors.
If the mile-wide corridors were graphically indicated, the entire study area would be covered

many times with overlapping coverage.



B. IDENTIFICATION OF CONCEPTUAL UPGRADE ALTERNATIVES

Study of the existing road network and analysis of traffic data began to identify the in-
place road network which was serving east-west traffic between Concord and the Tri-Cities. (See
Figure I-1). Appropriate portions of the following roads, discussed below proceeding from west
to east, were initially studied regarding east-west traffic:

Joint Routes 4/9/202: East of Interstate Route 393, US Route 4, US Route 202
and State Route 9 jointly use a roadway through Chichester, Epsom and
Northwood, until Routes 9 and 202 diverge in a northeast direction in East
Northwood, near the Northwood/Barrington/Nottingham town lines. This laster
intersection will be referred to as the "diverge.” This roadway represents the
only feasible upgrade path across the western portion of the study area. Since the
federal and state Cooperating Agencies have made clear that an wupgrade
alternative across the study area must be considered in the Environmental Impact
Statement, this portion of roadway must remain in study throughout the EIS
process.

Routes 9 and 202: East of the diverge, Routes 9 and 202 follow a shared right
of way until they diverge in Barrington near Nippo Pond. Route 202 heads
northeast toward Rochester and the Spaulding Turnpike. Route 9 continues east
toward Dover, intersecting Route 155, just west of the Spaulding Turnpike.

Routes 4, 155, 108 and Madbury Road: East of the diverge, Route 4 continues

southeast of the Tri-Cities through Durham to connect with the Spaulding
Turnpike at Dover Point. Route 155 travels northeast from Route 4 in Lee to
intersect Route 9 just west of the Spaulding Turnpike and then connect into
Dover. Route 108 travels northeast also to connect Route 4 with Dover. A short
stretch of Madbury Road between Durham and Madbury connecting Route 4 and
Route 155 was also initially identified as potentially carrying some east-west
traffic.

Route 125: Route 125, although geographically a north-south road, carries some
cross-regional trips to the Spaulding Turnpike and into Rochester. The section
of Route 125 between Route 4 and the Spaulding Turnpike was included.

One issue that became apparent from observation of the road network was the "fan"
situation in the east. The one road serving east-west traffic on the west fanned out into a series
of roads serving a range of destinations between Rochester and Dover Point on the east. The
implication of this situation upon upgrade planning is that although one upgraded road may serve
the western portion of the study area, more than one road in the east may need to be upgraded
to improve access into the Tri-Cities from the west.
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c. NEW LOCATION ALTERNATIVES SCREENING PROCESS

Systematically, each of the sixteen separate resource maps was overlaid one at a time
onto the preliminary network of potential mile-wide links. Links which severely or repeatedly
impacted a resource were methodically identified and eliminated from further consideration. In
many instances, links had severe or repeated impacts on more than one resource, reinforcing
their elimination. An important consideration in the analysis was that, although a portion of the
mile-wide corridor might impact a resource, an actual alignment might later be located within
the broad band without actually impacting that constraint, or with minimal impact. As the map
for each constraint was made available from the digitized inventory data base, the overlay
process was completed for the constraints listed in Table II-2 below.

TABLE II-2

PHASE I
ENVIRONMENTAL CONSTRAINTS ANALYZED

Community Facilities (1)

Existing Land Use (1)

Topography (4)

Wetlands (5)

Floodplains (6)

Surface Water Bodies (7)
Groundwater Resources (8)

Wild, Scenic and Recreational Rivers (9)
Coastal Zone (10)

Public/Private Parkland (11)

Soils Suitable for Farmland (12)

Soils Suitable for Forestland (13)
Protected Species (16)

Potential Historic Resources (17)
Potential Archeological Resources (17)
Hazardous Waste Sites (18)

Note: The numbers in parentheses refer to the identification number of the Technical
Memorandum in which the inventory of that resource is documented.
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Some constraints, such as surface water bodies, wetlands, and farmland, typically involve
substantial areas of land and the potential impact of a corridor was clearly indicated at 1" =2000’
scale. As described in more detail in Chapter 11l "Description of Phase 11 Screening Process",
these resources are referred to as "area resources”. Other constraints, such as community
facilities, historic resources and groundwater wells tend to be site specific and their relationship
to a possible mile-wide corridor are less well defined. For these "point resource" constraints,
consideration was given in the analysis to supporting areas, such as farmland supporting the
environment of historic farm buildings or residential land use areas relating to community
facilities. The set of links surviving each step or individual resource screening was recorded on
the Sverdrup CADD system.

After this process of elimination, the remaining links were analyzed as a combined
network. Missing links in an otherwise rational prospective path were reconsidered in relation
to the constraint or constraints which initially eliminated them. In the interest of considering
a balanced, rational network which minimizes overall impact on the study area, missing links
which could conceivably function were restored. Missing links which clearly could not function
were not restored. The network was again analyzed as a system, and links which no longer
were part of reasonable continuous paths, regardless of their environmental ranking, were
eliminated.

D. NEW LOCATION ALTERNATIVE NETWORK PROPOSED FOR PHASE II ANALYSIS

The result of this process was the network of potential highway corridors displayed in
the Scoping Report and Update 1: Scoping Report. Upon passage of state legislation in 1990
in response to comments by federal agencies that the scope of the study needed to be expanded,
links in the Dover, Durham and Madbury area which had been in the issues study are but not
the corridor study area, were laid out in a similar fashion, screened according to the Phase I
analysis methodology and integrated into the previously screened network of links.

The screening for environmental constraints done in Phase I resulted in approximately
300 miles of potential highway corridor links. The result of the process is shown in Figure II-3
"Phase II New Location Network for Analysis and Screening”. This series of approximately 190
prospective links was then subjected to further analysis in Phase II.
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[II. PHASE II: DESCRIPTION OF SCREENING PROCESS

During Phase II, the mile-wide conceptual analysis corridors were evaluated for their
relation to all mapped resources together and for their potential for addressing traffic in the
future. Following this, a reduced study area was defined in which more specific alternatives
would be further defined. The analysis of upgrade alternatives was also introduced during Phase
II to consider whether screening out of segments was feasible and to identify environmentally
challenging segments where new location bypass alternatives should also be developed.

A. COMPARATIVE ENVIRONMENTAL EVALUATION OF NEW LOCATION
ALTERNATIVES

The 300 miles of links, representing mile-wide corridors which survived Phase I
screening, were bundled into environmental analysis zones termed "link analysis zones". These
zones group links which sefve essentially the same transportation purpose, or in other words,
generally connect the same places. There are eleven link analysis zones labelled "A" through
"K" and shown in Figure III-1 "Phase II New Location Link Analysis Zones".

Each link within each zone was labelled alphabetically "a" through "z"; links in zones
with greater than 26 links were further labelled "aa", "bb", etc. Links were identified by zone
and link, for example Zone K, Link m, as "K-m". A link, that is a mile-wide corridor between
"nodes", or intersections with other links, varied in length from less than a mile to several
miles, depending on location.

The links within each link analysis zone were printed on sheets of acetate at a scale of
1"=2000" showing both centerlines and the mile-wide corridor boundaries. These sheets were
called "Phase II Link Analysis Zone" sheets. Environmental resource information was then
transferred from the sixteen individual 1" =2000" environmental resource maps to a single zone
overlay analysis sheet, aggregating the different types of environmental data on a single sheet
for each link analysis zone. This process was also documented on the Sverdrup CADD system.

"Area resources” are resources such as wetlands, parklands and farmlands which occupy
relatively larger land areas ranging from a few acres to several hundred acres. "Point resources"
are resources such as historic buildings, community facilities and public wells whose location
is site specific. Throughout all phases of the study, the attempt is to avoid all resources. Where
avoidance is not possible, impact upon an affected resources is minimized. In Phases I and Il
of the study, utilizing mile-wide corridors, area resources, due to their scale relative to the scale
of the corridor are somewhat more difficult to avoid than point resources. For example, a farm
could easily occupy the width of a new location link and be impossible to avoid in that particular
link; an historic building could occupy a site in the link which would allow for ample passage
of actual new location roadway without interference with the site. As such, area resources play
a particular role in the screening of mile-wide corridors. Concentrations of point resources play
a similar role.
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"Protected resources” are those with some level of protection provided by state or federal
laws or regulations. Examples include wetlands, requiring a U.S. Army Corps of Engineers
permit to alter wetlands under Section 404 of the Clean Water Act, and public parklands or an
historic or archeological site or district on or eligible for placement on the National Register of
Historic Places requiring an analysis under Section 4(f) of the federal Transportation Act before
federal funds can be used in a manner to impact these resources. Resources not specifically
covered by such laws or regulations but nevertheless widely accepted as important considerations
when planning a highway are listed as "other".

Each individual link was then systematically analyzed in relation to each of the resources
listed in Table ITI-1, "Phase II Resources Considered in Environmental Analysis". In Phase
II, the resources were viewed in combination to analyze the relationship of the underlying
geography to the links; in Phase I, analysis had been conducted one resource at a time.

During Phase II analysis, which utilized broad one-mile wide corridors, the focus of the
analysis centered on minimizing the likelihood that major resource areas or combinations of
resources would be impacted. Due to the conceptual nature of this analysis, the evaluation
process was adjusted for some constraints. Some resources such as possible historic properties
and groundwater resources were divided into area and point components (i.e., historic districts
and sites; and, aquifers and public wells). Aquifers and forestland are so pervasive that no
analysis was conducted at this stage. Floodplains also have high potential for prehistoric
archeological sites yet were rated only in the floodplain category in order to avoid double-
counting a screening criterion. Terrestrial and aquatic resources analysis focused on the
protected species habitats. Geological resources were considered only in relation to gravel pits
and mines. In addition to the environmental constraints, major and minor stream crossings and
road crossings were counted to give an initial sense of engineering parameters. Topographic
analysis consisted of screening for slopes greater than 15%.

The net result of these modifications is that, in Phase II, each link was analyzed for its
relation to twenty environmental criteria, including the natural, social and cultural environment.

Starting from a quantitative viewpoint, the number of times a resource occurred in a link
was noted where feasible; if a resource had many identifiable segments, these sections were
counted as separate occurrences.

Orientation and direction, as well as number of resources, were considered. A resource
whose main axis was oriented perpendicular to the main axis of the corridor link may be more
likely to be interfered with than a resource of the same multitude or area but whose main axis
runs parallel to the corridor. In addition, interference with some resources had to be judged
relative to the level of interference by other links which that same resource impacted. For
example, all paths must cross the north-south oriented Suncook River and its floodplain. The
many east-west corridors intersecting the Suncook River were viewed to determine relatively
lower interference crossings.



TABLE III-1

PHASE II
RESOURCES CONSIDERED IN ENVIRONMENTAL ANALYSIS

Protected Areas Resources

S Wetlands

6 Floodplains (also high potential for prehistoric archeological sites)
7a Surface Water Bodies

7b Stream Crossings

9 Wild, Scenic and Recreational Rivers

8a Aquifers *

10 Coastal Zone

11 Park, Recreation and Conservation Lands

16 Threatened, Endangered and Rare Species
17a Possible Historic Districts

17b Other Potential Archeological Resource Areas
12 Farmlands

Protected Point Resources

17¢c Possible Historic Sites

17d Archeological Sites (known)
8b Public Wells

18 Hazardous Waste Sites

Other Area Resources

la Land Use

4 Topography (slopes greater than 15%)
20 Geological Resources (mineral)

13 Forestlands *

14 Other Terrestrial/Aquatic Resources
22 Road Crossings

Other Point Resources

1b Community Facilities

Coverage for these resources was too broad to include in the Phase II conceptual
analysis; resources were mapped and identified, but not considered in Phase II screening.

Note: The numbers before the resources refer to the identification number of the Technical
Memorandum in which the inventory and analysis of that resource is documented.
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The interference of the link with each of the range of resources was rated as "high",
"moderate”, "low", or "not present," was recorded on an individual sheet for each link, called
the "Link Evaluation Form," (Figure III-2). The Link Evaluation Form also has space for
remarks about the characteristics or significance of each resource impacted and records the
length of the link in miles. In addition, appropriate comments note the name or location of the
resource (for example, "steep topography located along south slopes of Catamount Mountain ")
and describe the alignment, combination and interaction of resources for each link.

A low interference rating would be given if a link contains the resource, but the pattern
within the corridor would nevertheless allow possible passage of a highway alignment without
impact to that resource. A moderate interference rating would be given if the resource was of
moderate density, or relatively low density yet was situated perpendicularly across the corridor.
The rating of high interference was applied when the resource was heavily concentrated within
the corridor, virtually precluding a highway corridor from being developed without impact. A
final possibility was that the resource was not present within the corridor.

When this initial screening of resources was completed, a "Zone Summary Form"
(Figure III-3) was used to record the interference ratings and a summary of remarks for all the
links in a zone. The interaction and pattern of resources were also reviewed and noted.
Resources could work in combination to make it difficult to avoid some impacts within that link.
An example of this would be the areas of the range roads where strings of possibly historic farm
residences run continuously along routes which are also surrounded by active farmland. Another
example is where the link is attempting to traverse terrain made up of steep slopes interspersed
with wetlands.

At this level of detail, the range of circumstances varied from a link which is largely
clear of interference, through a link which offers the possibility of bypassing many resources
but has one or more major areas of resources which are difficult to avoid within the corridor as
defined, to a link which contains concentrations of defined resources. The low, moderate, and
high ratings used initially to score the interference level of each link with each resource was now
applied for all resources in combination and recorded on the Zone Summary Form.

An example of the first kind of link (low interference) is one which may contain a series
of resources such as wetlands, farmlands and residential development, but whose patterns within
the corridor would nevertheless allow possible passage of a highway alignment. An example
of the second kind of link (moderate interference) is one which is largely free of environmental
resources but intersects a band of resources, such as historic properties, residences or community
facilities, extending perpendicularly across the corridor. An example of the third kind of link
(high interference) is one which is virtually completely occupied by identified resources,
particularly those which cover wide areas, such as wetlands, floodplains or farmland.
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Utilizing the individual Link Evaluation Forms and Zone Summary Forms, each link was
reviewed in relation to the number, orientation and pattern of underlying environmental
resources. A four-member, four-discipline team reviewed each link evaluation form for
consistency. The team consisted of the Project Manager, the Project Engineer, the Project
Planner and the Project Environmental Scientist. The Project Planner raised questions and
concerns dealing with planning and systems issues. The contribution of the Environmental
Scientist was a scientific perspective with respect to each individual resource. This review
process resulted in some minor adjustments in ratings, and produced expansion and clarification
of comments included on the link evaluation forms.

The Phase II link analysis process was reviewed with the Advisory Task Force and at a
workshop of involved federal, state and regional agencies. Participating federal and state
officials conducted field checks of inventory data and analysis at a representative sampling of
sites across the study area. The Central New Hampshire Regional Planning Commission
completed a thorough review of the link evaluation process for the portion of the study in their
planning region. Team planners reviewed this information and made appropriate changes in the
Phase II analysis. The New Location Link Evaluation Forms and Zone Summary Forms are
attached as Appendix A.

The links were mapped according to the high, moderate and low interference ratings with
underlying resources and combinations of resources. Figure III-4 "Phase II Environmental
Analysis of New Location Links", maps these results. The entire network of links and analysis
results were then viewed and analyzed, as described in Section III-D below, to begin to
determine the least impacting links to be carried forward.

B. COMPARATIVE ENVIRONMENTAL EVALUATION OF UPGRADE
ALTERNATIVES

The analysis of upgrade alternatives was introduced during Phase II to consider whether
screening out of segments was feasible and to identify environmentally challenging segments
where new location bypass alternatives should also be developed.

1. Definition of Upgrade

The existing route upgrade was defined as using an existing road on its present right-of-
way, but expanding it from two to four travel lanes and redesigning it to higher standards.
Upgrading was considered for the major existing routes in the study area which serve east-west
traffic as identified by the Phase II traffic origin-destination survey and as listed below.

® Routes 4/9/202: from I-393 to the Route 4/9/202 diverge

® Route 4: from Routes 9/202 to the Spaulding Turnpike

® Routes 9/202: from Route 4 to the Route 9/202 diverge

® Route 9: from Route 202 to Route 155/Spaulding Turnpike
® Route 202: from Route 9 to the Spaulding Turnpike

® Route 125: from Route 4 to the Spaulding Turnpike

® Route 155: from Route 4 to the Spaulding Turnpike

® Route 108: from Route 4 to the Spaulding Turnpike

® Madbury Road: from Route 4 to Route 155
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These existing routes were divided into 34 segments of one- to five-mile lengths. The
segments were selected as being roughly homogeneous sections based on observation of the road,
its surroundings and traffic. Approximately 70 miles of existing routes were analyzed.

For the purpose of the Phase II upgrade analysis only, a conceptual 100 foot right-of-way
was assumed for study with a 350-foot impact area. The width and configuration of a potential
four-lane right-of-way was refined in later phases of the study (250 feer in Phase II14), but for
the purposes of this initial environmental screening, a 100 foot right-of-way was considered a
conservative representation of a four lane upgrade.

2. Methodology for Evaluating Resource Interference

A methodology similar to that used to screen mile-wide corridors for potential new
location highway links was used for the analysis of potential existing route upgrades. The
planimetric base map at the 1" =2000’ scale and the environmental resource overlays developed
in Phase I were again used to assess the resources adjacent to or spanning the
existing routes.

Rather than using mile-wide corridors which were viewed to determine the potential for
developing new location highway alignments, the upgrade environmental analysis occurred in
approximately 350 foot wide bands centered on the established centerline of existing routes. The
350 foot impact width was chosen as a generous distance to encompass the conceptual 100 foot
right-of-way and to ascertain broad environmental impacts. Incorporating 125 feet in each
direction beyond each edge of the proposed roadway shoulders reflected the realization that the
impact of an upgrade would extend beyond the edge of construction.

A systematic approach was used to rate the impact of a four lane upgrade on each of the
same resources (Table ITI-1) itemized in the Phase II new location link analysis above. The
Link Evaluation Forms (Figure ITI-2) used to evaluate the potential impacts of new location
links were used to document the existing route upgrade segment interference levels. The number
of times a resource was encountered and its relation to the roadway were documented.
Comments were made to record any special characteristics or unique arrangements of resources
that might affect the level of impact. The level of interference for each of the environmental
resources was rated as high, moderate or low for each segment. The interference levels were
then combined to obtain an overall rating of high, moderate, or low interference for each road
segment and recorded on a Zone Summary Form (Figure III-3).

The Upgrade Segments Link Evaluation Forms and Zone Summary Forms for the
upgrade segments are attached as Appendix B.

3. Comparison of the Phase IT Upgrade and New Location Analyses

Inherent differences in the characteristics of the upgrade segments, as compared to the
new location links, necessitated a slightly different approach in the Phase II evaluation system
and analysis of the results. The rating system for both was an effort to determine the segments
or links which would minimize the potential impact on a wide range of resources. Not only
were the size and number of resources considered, but also the unique relationship between
alternative corridors and the patterns of impact created by resources in combination.
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The differences in the basis of the interference ratings between the upgrade and new
location analyses were due to differences in scale and locus at this stage of the analysis. For
the upgrade alternative, a 100-foot right-of-way within a wider 350-foot range of impact was
considered. These analysis bands were anchored to the centerline of existing roads. For new
location links, a 5280-foot, or one mile, wide corridor was considered, an analysis corridor
which is 15 times as wide as the upgrade analysis band. Also, conceptual new location corridors
under study could be moved to avoid identified resources.

When used to evaluate upgrades, the 1" =2000" scale overlays were sufficient to provide
an understanding of the type and level of resources adjacent to each road segment, but the detail
was insufficient to determine precisely whether a resource falls within a specific impact range.
A small margin of error would not much affect the rate of impact within a mile-wide corridor.
Yet within about 150 feet of an existing route, a small differential could heavily influence
whether or not a resource is impacted. For instance, it was possible to identify buildings close
to existing routes, but not precisely if a building might actually need to be relocated.

Perhaps even more important is the issue of locus. The existing route analysis deals with
anchored transportation corridors which traditionally allowed adjacent development. The new
location analysis deals with a flexible range of options to be pursued within a mile-wide corridor
with the purpose of avoiding conflict with underlying resources. Special consideration is
necessary when evaluating resources adjacent to an existing route as opposed to within new
location links; it is the existing route, itself, which has caused many of the adjacent resources
to locate nearby.

Socio-economic and cultural resources, such as potential historic properties, community
facilities and residential and commercial land use, were the evaluated resources most often found
adjacent to existing routes. The impact to these resources, if compared to the results of the new
location corridor analysis, would be relatively high. Rating all upgrade segments as having a
high interference level with possible historic structures or residential and commercial land use
would not provide a sense of where opportunities do and do not exist and provide differentation
berween options. Therefore, since these resources would be impacted in the majority of upgrade
alternatives, the rating system was adjusted to reflect the relative impact. As a result, the
socioeconomic and cultural land use screening of existing route upgrades was adjusted as
discussed below.

A larger scale of study was used to focus in on the relative impact to land use on each
upgrade segment. Rather than use the satellite interpreted images of land use at 1" =2000’ scale,
as was done in new location analysis, aerial photography at the 1"=400" scale was used to
quantify the actual number of buildings along each existing route segment within given distances
from the centerline. The number of buildings, or amount of development, along each segment
- -was counted within three ranges of total impact corridor width:

® 100 feet: direct impact range: based on an assumed 100-foot right-of-way; considers
any resource within this range to be directly impacted.

® 150 feet: primary impact range: considers any building or resource within 25 feet
either side of the 100 foot right-of-way to be indirectly impacted.
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® 350 feet: secondary impact range: resources, especially non-buildings, within 125
feet of the right-of-way may potentially experience secondary impacts.

Using the 1" =400’ scale aerial photographs, individual buildings could be identified with
certainty but their specific uses or historic significance could not be determined.

Although buildings could not be specifically identified as community facilities or possible
historic sites, the existence of these resources could be ascertained from the USGS maps, field
knowledge or from the historic structures windshield survey inventory done in Phase I. As a
result, interference with community facilities and historic resources was initially evaluated as
part of the environmental analysis done at the 1"=2000’ scale, then these resources were
included as buildings within the aerial photography building count.

The primary impact range was used to develop the interference rating of the four lane
upgrade on adjacent buildings or land use. For the purpose of Phase II level analysis, it was
assumed that any building within the 150 foot band, or within 75 feet of the centerline of the
four-lane upgrade, would need to be remodeled, relocated or demolished. The number of
structures within the 150 foot range was divided by the segment length to determine the average
number of buildings found in each mile. This information was recorded on the Link Evaluation
Forms.

The potential impact of a four-lane upgrade on residential, commercial and historic
buildings, community facilities, and on public wells along each road segment was rated relative
to the impact on other existing route upgrade segments. That is, the median impact level was
determined for each of these resources and a low, moderate or high interference level was
assigned based on the median, rather than the more subjective ratings assigned for the new
location links. The interference ratings were based on the following ranges:

TABLE III-2
PHASE 1I

INTERFERENCE RATINGS USED IN UPGRADE ANALYSIS

NUMBER OF UNITS IDENTIFIED

Low Moderate High
Point Resource Interference Interference Interference
Buildings per mile 1-5 6-10 11 or more
Historic Sites per mile 14 59 10 or more
Community Facilities per mile 1 - 2-5 6 or more
Public Wells per mile 1-2 3-6 7 or more
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Large-area resources were rarely impacted along the upgrade segments. Wetlands were
occasionally crossed, but more often ran adjacent to the sides of an existing route segment. The
location of road crossings were carefully considered in the upgrade analysis, as the possible
reconstruction of intersections to accommodate four lanes could create a major impact.

The potential upgrade of existing routes was initially analyzed to get a sense of impacts
on the natural, cultural and socio-economic environments. Figure III-5, "Phase II
Environmental Analysis of Upgrade Segments" represents the individual upgrade segments and
their interference ratings. It can be seen that there are only a few segments along which a four
lane existing route upgrade would have only minimal environmental impact.

Due to the relatively large scale at which the analysis was conducted and the analysis
purpose of indicating opportunities or lack of opportunity, upgrade segments were not proposed
for elimination from further consideration as a result of the Phase II environmental analysis.
In Section III-D following, the results of the Phase II upgrade analysis are reviewed and
considered in relation to the new location environmental analysis results and traffic
considerations to form a reduced study area for Phase IITIA.

Regarding the phases, in Phase IIIA, a right of way 250 feet in width, a desirable right
of way width for upgrade to meet federal and state design standards, was used to calculate in
more detail potential environmental impacts. For Phase IIIB, engineering of the upgrade
alternative will indicate more precisely what land area within the right of way would actually
be involved in construction and which resources would be impacted. The secondary impact
range will be more clearly defined to encompass impacts such as those caused by grade changes,
noise levels, etc.

C. TRAFFIC ANALYSIS

As detailed in Technical Memorandum No. 23, Traffic Methods and Results, traffic data
gathering and analysis continued in Phase II providing input into the environmental analysis.
Phase II traffic analysis was undertaken concurrently with the environmental analysis. The
objective of Phase II traffic analysis was to develop an understanding of where prospective new
location highway corridors would best serve future demand. No Phase II projections were made
for the upgrade alternative as the location of the upgrade segments was established by the
existing road network.

The traffic analysis strategy adopted was to identify groups of new location links which
_virtually serve the same traffic purpose. Effectively parallel link combinations were identified
as a network of "generic" traffic links representing combined highway corridors which connect
similar trip ends. The generic links were combined with other generic links to produce complete
paths across the study area from Route 1-393 to the Spaulding Turnpike, creating ten such paths.
No path represents an actual proposed alignment -- the purpose of the defined paths was to
obtain order-of-magnitude estimates of the traffic demand associated with different routes across
generalized portions of the study area and projecting the relative effectiveness of different
alternatives in addressing traffic.
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A "trip table" is a chart of the number of trips between origins and destinations in a
study area. An "origin-destination study" is an analysis of the starting and ending points of trips
used in studying not only volumes of traffic on roads but the most efficient routes chosen to make
trips. The future trip table developed in Phase I from socio-economic projections and the origin-
destination survey was assigned to produce traffic projections for the paths using the MINUTP
traffic forecasting model. Figure III-6 "Projected Traffic on Generic New Links: Year
2010" indicates the relative range of traffic anticipated on generic links which combine to form
conceptual new location traffic corridors across the study area. It should be noted that in
reviewing projected traffic on generic new links, origins and destinations of projected traffic must
be considered, in addition to total traffic. In other words, two links may indicate drawing
similar numbers of cars, but they are different cars.

Observations regarding design year (2010) projected traffic using the generic traffic links
in different locations were discussed with the Advisory Task Force and the information provided
at the August, 1990 meeting. These observations, which remain valid, were:

o The volumes projected for year 2010 on most new links making up different new
location paths across the study area range from about 18,000 to 25,000 vehicles

per day.

° Links which closely parallel Route 4 or Route 9 or Rcute 202 for part of their
route tend to attract traffic away from these existing roads for that part of the
route.

o Links located farther away from Route 4 or Route 9 or Route 202 have less
ability to divert traffic from these routes, although they may divert traffic from
other roads such as Routes 126 and 202A.

° On the western end of the study area, traffic links extending northeast from
Interstate Route 393 attract substantially greater numbers of vehicles than those
extending southeast from I-393. The northeast communities of Loudon/Pittsfield/
Barnstead have a large, direct traffic attraction to Concord, whereas the traffic
attraction from the southeast communities of Allenstown/Pembroke/Deerfield is
split between Concord and Manchester.

° At the eastern end of the study ‘area, Rochester and Dover generate the largest
volume of traffic on new links. To the south, Durham and points south of the
study area reached via the Spaulding Turnpike bridge across Little Bay also
generate traffic on new links, but Rochester and Dover were found to be the
major destinations in the eastern portion of the study area. Links south of Exit
7 on the Spaulding Turnpike serve little or no Rochester-bound traffic, and
Dover-bound traffic on these potential new links tends to exit the new location
links before reaching the Spaulding Turnpike.

° For Rochester-bound traffic, a minor differential in the location of links is
significant; the more southerly the link connecting Route 125 with the Spaulding
Turnpike, the less it attracts Rochester-bound traffic, and the more Rochester-
oriented east-west traffic diverts to Route 125.
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c) In analyzing traffic results on Route 4 east of Route 125, it was found that new
links closely paralleling Route 4 east of Route 125 are not particularly effective
at diverting Route 4 traffic in this area because:

- most of the traffic at the extreme eastern end of Route 4 is
destined for points south on the Spaulding Turnpike; and,

- Route 4 is still a more direct route for the largest part of this
traffic than a new route involving new links north of Route 4.
This occurs because the majority of this traffic originates south of
Route 4. As examples, traffic travelling east from Lee to the
Newington Malls or between Durham and the Newington Malls
would not likely travel north to a new location roadway to travel
east to the Spaulding Turnpike and then travel south. For this
traffic, which is a large portion of the traffic on this section of
Route 4, Route 4 would remain the most direct route.

These observations began to suggest the potential traffic benefits of different alternative
corridors or in which areas would new links best serve projected traffic demand. The purpose
of Phase II level of analysis was not to determine which corridor would generate the most
traffic, but which issues and to what extent traffic problems were addressed by different options.

Use of this traffic knowledge in conjunction with environmental analysis information is
designed to assist in determining which links may provide the optimum combination for
improvement to east-west highway access in the area between Concord and the Tri-Cities while
minimizing environmental impact.

D. RESULTS OF THE PHASE II ANALYSIS

A narrowed study area for more detailed analysis and alternative development in Phase
IIIA emerged as a result of integrating the new location and upgrade resource evaluations and
the analysis of current traffic conditions and projected traffic demands.

1. Integration of New Location and Upgrade Phase IT Analysis Results

As a first step, the new location environmental interference ratings were viewed in groups
to determine how alternative corridors could be congregated to cross each zone with minimal
detrimental environmental impacts. The objective of these link groupings was to maximize use
of links with low interference, to avoid (except in rare cases and for short distances) use of links
with high interference and to minimize use of links with moderate interference.

Alternate links in each zone were considered side by side along with the groupings which
would make up the series of connections with the next zone. In this way, combinations of links
and their relationship to resources were considered and compared for environmental impact.
Paths that formed more highly interfering patterns were discontinued; paths that formed
relatively non-interfering patterns were continued. Some had more circuitous routes or other
peculiarities that would require further evaluation. In some cases, a link was reintroduced into
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the network because it contributed to a more rational total corridor definition despite the
existence of some environmental impact concerns.

Although the links were not yet organized into a reduced network or system, a rough
picture emerged. It became clear that no new location path could be selected across the study
area which did not have some impact on underlying environmental resources of concern.
(Figure III-4) Similarly, the analysis of the upgrade segments revealed that no continuous
upgrade route could be found that did not encounter some segments of high impact. (Figure III-
)

It became apparent that an integrated network of the least impacting new location links
and upgrade segments offered the opportunity of creating some alternatives deserving further
analysis. In this way, bypasses on new location could be considered as alternatives to the
upgrading of segments of existing road which would generate high environmental impact, and
upgrade segments with low environmental impact might be integrated with new location options
which would otherwise highly impact environmental resources. The new location corridors were
therefore slightly adjusted as required to permit logical connections to existing routes at many
points. In particular narrow areas between new location links and upgrade segments where
connections might be useful were included within the analysis area. Within the outer bounds
of the area carried forward for Phase IIIA analysis formed areas (referred to as "doughnut
holes") which, due to their concentration and pattern of resources, were generally not considered
further for developing east-west corridors. An example is the large wetlands area along the
Bellamy River to the west of the Bellamy Reservoir in Barrington and Madbury.

Traffic information was used to provide understanding of the functioning of potential
corridors. The only area where traffic projections were used to screen out alternatives from
Jfurther study was the area south of Routes 4/9/202, particularly in the western part of the study
area. In this area, where much of the traffic is oriented toward Manchester, the traffic model
indicated that new location paths would draw a quantum level less traffic than paths to the north
of Routes 4/9/202. In other areas, such as between Route 4 and Route 9 in Madbury and South
Dover, traffic information reinforced decisions made based upon environmental analysis.

The narrowed down study area resulting from Phase II analysis did not include any
portion of the Coastal Zone. As a result, involvement with that program was not an issue after
Phase I1.

2% Definition of Phase ITIA Analysis Corridors

Adding the results of the Phase II traffic analysis to the evaluation of the new location
links and the upgrade segments generated the integrated, reduced area network shown in Figure
IT1-7 "Integrated Network of Phase II Corridors". Routes 4/9/202 through Chichester, Epsom
and Northwood must be continued, despite high environmental interference ratings in some
stretches, as the only feasible upgrade alternative in the western portion of the study area. The
Phase II analysis findings which led to this reduced analysis area are described below, by the
following sub-areas:
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L Concord to Route 28 and the Suncook River: In addition to upgrading Route 4/9/202,
rated as of moderate impact in Phase II upgrade analysis, opportunities exist for
connecting I-393 with alternative crossings of the Suncook River to minimize
environmental impacts while serve traffic effectively.

° Gossville (Epsom): Upgrading Routes 4/9/202 through Gossville rates as of high
environmental impact. In addition to this upgrade, low impacting new location paths
offering both the possibility of a Gossville bypass and the opportunity to serve as a link
to a longer new location corridor across the study area.

° Northwood/Strafford: In addition to the upgrade of Routes 4/9/202, which rates high
environmental impact in Northwood, new location links offering both bypass and full new
location options while passing by Bow Lake were identified.

L Barrington to Rochester: Several options were identified for connecting Barrington and
Rochester, one of the major origin/destination pairs in the study area.

®  Access to Somersworth: Alternative ways of providing east-west access to Somersworth
appeared possible.

° Barrington to Dover: Alternative ways were found possible for connecting Barrington
and Dover, another one of the major origin/destination pairs in the study area.

° Access to points outside the study area reached via the Spaulding Turnpike and the bridge
across Little Bay: this subarea addresses the connection to an origin/destination to the

south of the Tri-Cities area, such as Newington and Portsmouth.
a. oncord to Route 28 an ncook River

Upgrade of existing Routes 4/9/202 in this area was initially rated as having a moderate
impact. New location links to the north of Route 4/9/202 offer potential low interference
options, and traffic analysis indicated that strong traffic demand exists in a northeast direction
between Concord and Pittsfield.

Although a pattern of low, moderate and some high interference links could potentially
have been developed south of Route 4, traffic projections indicated that new location corridors
would draw significantly less traffic in this area than in the areas north of Route 4
(16,000/17,000 ADT to the south versus over 20,000 ADT for alternatives north of Route 4).
This situation is due generally to the orientation of the area south of Route 4 toward Manchester
for business and commuting. Therefore, developing new location paths south of Route 4/9/202
in this area would serve the project purpose of improving transportation between Concord and
the Spaulding Turnpike far less effectively than developing alternatives north of Routes 4/9/202.

Thus, it became clear that an area including Routes 4/9/202 and an area arcing northeast
from 1-393 should be analyzed in greater detail in Phase III to define transportation
improvements. To permit continuity with the corridors selected for further study to the east in
Epsom, the area around Chichester Center and North Chichester (Figure ITI-7), was also
retained as part of the Phase IIIA Analysis Area.

III-15



b.  Gossville (Epsom)

The upgrade of Routes 4/9/202 from I-393 through Gossville must be carried forward
as the only upgrade option existing in the western portion of the study area. In the Gossville
area of Epsom, the abundance of man-made and natural resources along Route 4/9/202 would
make an upgrade of this road high in potential environmental interference. The high
environmental impact of upgrading between Route 28 and Center Hill Road in Epsom indicates
the need to consider a bypass, and traffic indicates that new location links close to Routes
4/9/202 would draw the most traffic from this road and environmental analysis indicates new
location options would be best considered north of Routes 4/9/202. New location opportunities
north of Routes 4/9/202 offer possibilities of lower environmental interference.

The new location corridor directly to the north of Routes 4/9/202 offers the potential
as a short bypass of the developed areas, or as part of a longer new location route between
Concord and Northwood. In order to maximize potential options for new location, upgrade and
bypass options, particularly where the Gossville section of Routes 4/9/202 has been identified
as an upgrade area of high impact, the area located north of Route 4/9/202 and between the new
location link of low environmental interference is included in the study area. (Figure ITI-7)

Corridors east of the Suncook River through Pittsfield, Barnstead and Strafford,
encountered only high and moderate impact links, while the lower impact links were further
south, closer to Routes 4/9/202 (Figure III-7). Thus, conflicting needs of this area were
demonstrated by the demand for traffic to arc north toward Pittsfield west of the Suncook River
and Route 28, while a bypass close to Routes 4/9/202 east of the Suncook River shows both
environmental and traffic potential.

C. Northwood/Strafford

Phase II analysis of existing Routes 4/9/202 through Northwood indicates that widening
the road would interfere substantially with existing buildings, potential historic properties and
community facilities. Traffic evaluation indicates that new location links close to Routes 4/9/202
would tend to draw the most traffic from this road. New construction to the south of Routes
4/9/202 would entail high environmental interference due to a concentration of natural resources,
particularly surface water bodies, wetlands and conservation land. New location links to the
north of Routes 4/9/202 offer potential for relatively lower environmental interference than those
to the south. Thus further analysis was needed of a bypass, or a link making up a segment of
an entirely new east-west alignment to the north of Routes 4/9/202, particularly between Route
107 and Route 152, in addition to study of the reconstruction of Route 4/9/202.

New location links north of Routes 4/9/202 which are close enough to draw traffic from
this road, which connect to the analysis area being defined to the west and which rated as
relatively low in environmental interference were identified and included in the analysis area.
Initially a more northerly new location corridor, north of Bow Lake in Strafford, was eliminated
from further consideration due to traffic, network and secondary environmental impact
considerations. Traffic projections indicated that the corridors closer to Routes 4/9/202 would
attract the most traffic currently using that route. Although a more northern route north of Bow
Lake could potentially attract a comparable amount of traffic from a range of existing secondary
roads, traffic projections indicate that the northern route would do less to address the existing
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and projected traffic conditions on the major east-west route currently serving the area, namely
the Routes 4/9/202 joint corridor. With Bow Lake between Route 4/9/202 and these new
location links, no opportunity would exist for integrating a combination of upgrade and new
location alignments as a possible solution. Pursuing a new location route away from existing
through routes and across an undeveloped area containing many environmental resources would
directly raise the issue with the Cooperating Agencies of generating avoidable "secondary
impacts."

Objections were made by Northwood officials and residents to the proposed new location
corridor through Northwood and these were discussed with the Cooperating Agencies, noting
that local concerns were essentially of two kinds. First, area residents expressed concern that
they do not want another major east-west road in Northwood, particularly one that passes
through the potential recharge area for the Northwood Ridge aquifer; and second, they were not
convinced by the reasons for eliminating a corridor north of Bow Lake. Other ATF members
had expressed similar concerns about eliminating all corridors north of Bow Lake.

To respond to the issue of the aquifer recharge area, the Lamprey River watershed, which
Northwood officials understand to be the recharge area, was avoided by expanding the proposed
new location corridor through Northwood slightly to the north of Oak Hill.

With respect to the issue of a corridor north of Bow Lake, the cooperating agencies were
presented with the environmental and traffic data developed in Phases I and II and the reasoning
used to eliminate initially such a corridor from further study. The agencies voiced their
concerns regarding potential secondary impacts of a route north of Bow Lake on environmental
resources not currently in proximity or accessible to major traffic routes and expressed
satisfaction with the way in which the study was paying attention to these concerns.

The cooperating agencies, however, also noted the National Environmental Policy Act
(NEPA) encourages public comment and requires thorough response to public concerns. Since
many public participants in the study have recommended further study of this route, which
appears to be consistent with the purpose of the project, the agencies felt a corridor north of
Bow Lake should be studied further to develop more detailed information on the potential
impacts. After considering the public comment and opinion of the cooperating agencies, this
additional corridor was retained within the study area.

The area of the Routes 4/9/202 diverge and Route 43 intersection in Northwood is a
connection point of the existing and proposed network that needed more detailed analysis. This
critical area is where existing routes historically and naturally diverge to serve each of the Tri-
Cities and the points further south towards the Seacoast, outside the study area. It was apparent
that several options in this area needed further analysis, for either upgrade or new location
alternatives, or combinations of the two, depending on the alternatives chosen east and west of
this point. As a result, an area between Route 4 and the new location link rated as low in
environmental interference crossing South Barrington was added to allow for study of
interconnections between the new location links, Route 4 and Routes 9 and 202 in this area of
historic diverging of paths. (Figure III-7)
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d. Barrington to Rochester

Access across Barrington to Rochester is presently provided by Routes 202 and 125.
Traffic projections have indicated there is substantial demand for movement in this southwest
to northeast direction primarily by local commuter traffic and secondarily by regional through
traffic. Several options for routing traffic through Barrington and improving access to Rochester
needed further analysis.

The Routes 9/202 area around West Barrington and the Route 202 area near Nippo Lake
have high concentrations of sensitive natural environmental resources. New location corridors
slightly removed from this resource rich area, but providing alternatives to the existing route
offered potential routes of lower environmental interference. The upgrade of existing Route 125,
a north-south route which also serves some east-west traffic demand, would result in lower
impact on the environment than the upgrade of the northern section of Route 202. (Figure III-
S)

New location corridors rated as low in environmental impact and effectively paralleling
existing routes also required further analysis. Phase III detail was necessary in this area to
determine which options would be least environmentally impacting and still serve traffic demands
effectively.

e. Access to Somersworth

No existing route provides a direct link between Somersworth and the Route 108
(formerly Route 16) area to the east and Routes 125 to the west. During the course of the study,
the lack of direct access to Somersworth had been articulated as a public issue. New location
options needed to be further investigated in this area to produce a possible Exit 10 on the
Spaulding Turnpike and possible additional means of reaching Route 108 from the west. Since
none of the link between Route 125 and the Spaulding Turnpike were rated as low interference,
and most links were rated as of moderate interference, the range of link connections were
continued to allow for further, more detailed analysis. (Figure III-7)

f. Barrington to Dover

Present access into Dover from the west is provided across Barrington and Madbury via
Route 9 and across Lee, Durham, Nottingham and Madbury via portions of Route 4 and Route
155. Neither of these existing paths could be widened along its full extent without substantial
environmental interference. (Figure III-5) Route 108 and Madbury Road provide access into
Dover, but primarily from Durham and areas to the south.

The upgrade of Route 4 east of Northwood has some segments with potential for lower
resource interference, such as in Nottingham or east of Route 125 along the Durham bypass.
However, the potential upgrades of the Lee Circle area and the eastern segments of Routes 9 and
155 were rated as having high interference. (Figure III-5) The Lee Circle area has large
wetlands areas and much surrounding land use. Route 9 crosses the Bellamy Reservoir and
passes close to adjacent homes. Widening Route 155 would substantially alter the character of
the road, particularly through Madbury, which has clearly articulated its planning goals in its
Master Plan.
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Potential lower impact new location corridors have been identified through Barrington
and Dover which would enable Dover-oriented traffic demand to be met, and these were
included in the analysis area. Due to the traffic "fanning" characteristics discussed in Chapter
I, access to Dover also needed to be developed from the options coming from the west on a
more northerly alignment. This required the inclusion of a link of high environmental
interference between Route 9 and the Isinglass River in Barrington. (Figure ITI-7)

Therefore new location options were retained for further analysis in addition to the
possible upgrade of Routes 4, 9, 125 and 155.

g. Access via the Spaulding Turnpike to Points South of Little Bay

East of Northwood, Route 4 provides access to Durham and to points outside the study
area accessed by the Spaulding Turnpike across the Little Bay Bridge. Environmental analysis
has shown that all prospective new location corridors providing access to Dover Point contain
links which have potential for high environmental interference. In addition, traffic analysis has
shown that new location links just to the north of Route 4 in the Lee, Madbury and Durham area
would not draw substantial traffic away from Route 4. Traffic from generators along and south
of Route 4, such as the University of New Hampshire in Durham, would not travel north to a
new location link in order to then go south on the Spaulding Turnpike, which is the destination
of much of this traffic. As a result of these environmental factors, reinforced by traffic data,
no new location corridors were proposed for study in this area.

After review and discussion with the Advisory Task Force, Route 4 east of Route 155,
and Route 108 and Madbury Road were eliminated from further analysis at this point as traffic
data noted above indicate that these highway sections do not meet the purpose of the project of
improving transportation between Concord and the Tri-Cities. Route 4 east of Route 155 and
the Scammell Bridge carry high traffic volumes and may require improvements, but these
evaluations are beyond the purpose of the Concord to Spaulding Turnpike Study.

h. Elimination of Other Prospective Corridors

In addition to the analysis area which has evolved from the subarea by subarea analysis,
consideration was given to other possible new location paths which could possibly have evolved
out of the systems approach to the new location analysis.

As noted in the subarea discussion above, new location routes south of Route 4 have been
removed from consideration because, in addition to environmental factors, the traffic projections
indicate that such routes, particularly in the western portion of the study area would attract lower
traffic volumes. (Figure III-6) These lower east-west volumes would be generated due to the
orientation of the area toward the Manchester area.

The number, pattern and location of resources in the links in the far northern portion of
the study area precluded the development of paths across this area. The pattern of land having
steep slopes interspersed with wetland systems and supporting protected species habitat and
placed into conservation trusts created corridors of high environmental interference when
resource impacts were viewed at the Phase II level of detail (Figure II-4). For example, the
steep slopes of Parker Mountain, protected species habitat and Blue Hills conservation trust land
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Jorm a barrier across the center of the northernmost link (link H-a) in Strafford (See Figure II-
I). Farmland at the western end and wetland throughout also constrain the link. The link (C-m)
which runs from Barnstead south$&toward Bow Lake contains a network of wetlands
associazed with ponds berween steep slopes, and conservation land and a Boy Scout Camp are
located in the center of link. The link (C-j) which runs JSrom Pittsfield across the northern tip
of Northwood and east toward Bow Lake intersects Catamount Mountain on the west and a
wetland nerwork on east. Steep topography constrains the north portion of the link and
wetlands, farmland and conservation land combine with terrain to constrain the southern portion.
The net result was that a far northern path was not feasible due to environmental constraints.

The resulting Phase IITA analysis area is shown as Figure ITI-8 "Phase IIIA Analysis
Area". As described earlier, the varied width as well as the location of the corridors were
proposed in order to open options for creating combinations of upgrade and new location
alternatives, consistent with the results of the analysis of underlying environmental resources and
traffic conditions. As can be seen in Figure III-7, several gaps between analysis corridors,
mainly in the west, were closed to permit corridor continuity or to permit consideration of
bypasses and their required connections. Several other areas, from Bow Lake east, remained
excluded, however, as will be noted in Phase IIIA, two of these were later reconsidered to
permit analysis of logical corridor development.

The Phase IIIA analysis area allows for study of a range of new location options crossing
the study area, as well as upgrade alternatives, and combination bypass/upgrade alternatives.
For new location alternatives, upgrades and bypass/upgrade combinations, potential exists for
multiple-termini alternatives. Bypasses of segments of existing roadways with concentrations
of environmental resources, such as Gossville, Northwood, around North River Pond and across
Barrington, are possible.
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IV. PHASE IITA: DEVELOPMENT AND SCREENING OF SUBCORRIDORS

A. INTRODUCTION

The purpose of the Phase IIIA analysis was to define the range of alternatives to be
carried forward into Phase IIIB, the completion of the Draft Environmental Impact Statement.
In the progression of the phases, environmental analysis became more refined and changed focus
from analyzing broad, mile-wide new location corridors and considering upgrades, to defining
and comparing specific alternatives to develop the reasonable range of options to be studied in
detail in the DEIS.

In Phase IITA, the corridors surviving the Phase II screening process and shown on
Figure III-8, "Phase IIIA Analysis Area" were subjected to a finer scale of analysis in order
to define the range of build alternatives. The key elements of the Phase IITA analysis included:

@ Within the Phase IITA analysis area created by assembling Phase II mile-wide corridors,
400-foot wide new location paths were defined and tested for environmental and
engineering feasibility along with 250-foot wide upgrade subcorridors.

L These 400-foot wide paths were assembled into a Phase IIIA network of links and within
zones for analysis purposes.

° The resource database was overlaid with this network and queried to tabulate the specific
impact to each new location link or upgrade segment.

° Pairs of redundant new location links were compared for resource impacts and higher
impacting links were removed. The remaining links were assembled into longer
subcorridors.

© A qualitative analysis of the consistency of new location and upgrade subcorridors with

planning objectives was introduced.

o A qualitative analysis of the subcorridors relative to wetlands functions and values was
introduced.

° Preliminary cost estimates were developed for new location and upgrade subcorridors to
provide insight into the scope of the engineering challenge of developing the subcorridors.

° These qualitative factors were evaluated, along with the quantitative environmental
impact data for each subcorridor, as part of a comprehensive comparison; the less
impacting and more effective subcorridors were retained for further study.

] These surviving subcorridors were assembled into more than fifty possible alternative full
upgrade, bypass and new location corridors across the entire study area.



® One upgrade, four bypass/upgrade and the ten new location corridors least
impacting on wetlands were identified and presented at public meetings for review
and comment as proposed for further analysis in Phase IIIB.

The development of links and subcorridors and the methodology and results of the
analysis which led to their screening are described in the following sections.

B. DEVELOPMENT OF SUBCORRIDORS

In preparation for undertaking a rigorous comparative analysis of prospective new
location and upgrade subcorridors, several preliminary steps were taken. The Phase ITIA new
location links and upgrade segments that were to be incorporated into a subcorridor analysis
were developed within the Phase ITIA analysis area that was assembled from Phase II mile-wide
corridors; their width was chosen to approximate the desirable width of new location or upgrade
roadways meeting federal and state design standards. The voluminous data accumulated during
Phases I and II were organized, and the Phase ITIA analysis area was divided into analysis zones
to facilitate labelling and record keeping in the comparative link and subcorridor analysis. The
Phase IIIA link network was reviewed to eliminate any expendable, redundant links. Finally,
links surviving the redundancy test were assembled into longer subcorridors.

1. Identification of New Location Links

Using a display of all the sixteen natural and man-made environmental resources mapped
in Phases I and II of the study (see Table III-1), a planner and an engineer jointly mapped 400-
foot wide graphic paths oriented in a generally east-west direction within the surviving Phase
IT conceptual corridors. The 400-foot width was chosen to approximate the desirable (as
opposed to minimum) right-of-way width for a four-lane roadway and adjacent slopes meeting
federal and state engineering design and safety standards. Due to the expanding scale of analysis
(from 5280 feet to approximately 400 feet), more than one Phase IIIA new location link could
be laid out within the Phase II corridors, providing many link connections and the opportunity
to find the least environmentally impacting paths across the study area.

The objective in drawing these paths was to avoid impact on all resources while
developing a rational continuous path, and where avoidance was not possible, to minimize
impact on resources. Examples of impact minimization are crossing a farm along its edge or
a floodplain at its narrowest point. This method was designed to comply with the National
Environmental Policy Act by minimizing impact on all resources and to comply with Section 404
of the Clean Water Act by minimizing impact on aquatic resources. Furthermore, this method
was designed to reduce the need to introduce mitigation measures in later phases of the study.

Using a highway design software package, IGRDS, these mapped paths were then tested
for engineering feasibility along horizontal (curvature) alignment and vertical (grade) profile, to
determine whether the paths could function as roadways meeting federal and state highway
standards. When a path did not meet engineering standards, the team adjusted the path slightly.
If, based on visual review, the path as adjusted could continue to avoid or minimize impacts on
environmental resources, the adjusted path was retained for further study. If the path as adjusted
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still could not meet the design standards or if the adjustment resulted in unacceptable resource
impacts, the path was dropped from further study.

The resulting network of potential new location links was viewed at a series of technical
and Advisory Task Force meetings and suggestions for further modifications to the system were
received. The modifications were made if appropriate and feasible. The Phase IIIA new
location corridor link network is shown in Figure IV-1 "Phase IITA Analysis Corridors".

Inspection of Figure IV-1 indicates the relationship between Phase II and Phase IIIA
"links". One or more 400-foot wide Phase ITIA new location link could be developed within
each mile wide Phase II link. In assemblies of mile-wide corridors, such as along the Suncook
River in Chichester and Epsom, a series of links could be developed. The mile-wide Phase II
links, as adjusted and shown in Figure III-7, provided the necessary guidance for developing
the Phase IIIA links, with three exceptions. During the engineering analysis of the routes
around Epsom Mountain, it was found that the least impacting most northerly link required a
small loop outside the Phase II corridor. In the Barringtron/Dover area it was found that the
east-west orientation of the Phase II corridors limited the possibilities of making north-south
connections between adjacent corridors. Thus, two north-south links were added through areas
previously excluded from consideration: one near Mallego Brook and one at the Cocheco River.

To facilitate record keeping in the detailed Phase IITA analysis, these Phase IIIA links
were labelled as indicated in Figure IV-2 "Corridor Link Key and Upgrade Segments". The
network was divided into four parts numbered "1" through "4". All links were labelled with
this area number followed by an individual link number within that area. These initial area
numbers represent the four general areas in which the links were developed and organized for
labeling purposes. For example, the link on the map labelled "1-12" is link number twelve in
area one. The four link development areas essentially cross the study area from west to east.

2. Identification of Upgrade Subcorridors

In contrast to the new location link network which had to be created, the upgrade
network exists. In Phase II, the existing routes had been divided into 34 segments to evaluate
the level of environmental interference which might occur should that segment be upgraded. At
the end of Phase II, a network of roads serving east west traffic was identified for further study
in Phase IIIA. These roads consisted of Routes 4/9/202 through Chichester, Epsom and
Northwood; Routes 9/202 through Barrington and Route 202 continuing into Rochester and
Route 9 continuing into Dover; Route 4 through Nottingham, Barrington and Lee and Route 155
continuing into Dover; and, Route 125 between Rochester and Route 4.

These segments were joined to become subcorridors. Also, through joint analysis of the
new location and upgrade corridors, the prospects of considering a bypass as an additional option
were identified along some upgrade corridors, while in other subcorridors, the prospects for a
bypass were not present because of the geographical isolation of the upgrade corridor from other
new locations corridors under consideration. To facilitate this interactive analysis and the
development of a complete upgrade alternative, the existing routes were combined into the
following ten subcorridors: (Figure IV-3, "Upgrade Subcorridors")
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Subcorridor 1:  Routes 4/9/202 - Between I-393 and Route 107 Northbound
Subcorridor 2:  Routes 4/9/202 - Between Route 107 Northbound and Routes 9/202
Subcorridor 3:  Route 4 - Between Routes 9/202 and Route 125

Subcorridor 4:  Routes 4/155 - Between Route 125 and the Spaulding Turnpike
Subcorridor 5:  Routes 9/202 - Between Route 4 and Route 9

Subcorridor 6:  Route 202 - Between Route 9 and the Spaulding Turnpike
Subcorridor 7:  Route 9 - Between Route 202 and Route 125

Subcorridor 8:  Route 9 - Between Route 125 and the Spaulding Turnpike
Subcorridor 9:  Route 125 - Between Route 4 and Route 9

Subcorridor 10:  Route 125 - Between Route 9 and the Spaulding Turnpike

3. Definition of Phase IITA Analysis Zones

To continue the environmental analysis process, the Phase IIIA analysis area was divided
into five analysis zones (Figure IV-4, "Phase IIIA Analysis Zones".) These zones are:
Suncook River (west portion of the study area), Epsom Mountain (west-central), Bow Lake
(central), Isinglass River (eastern portion of the study area, with links in the vicinity of the
Isinglass River) and Bellamy River (eastern portion of the study area, with links extending across
the southern part of Barrington). These analysis zones are generally similar to the link
development areas set up for numbering the Phase ITIA links although, created for environmental
analysis purposes, the analysis zones do not have a direct relationship to the link numbering
system.

The five Phase IIIA analysis zones were used to analyze the role each link might play
within the network made up of new location, upgrade and bypass/upgrade options. Listed below
are descriptions of these five zones:

o Suncook River: Portions of Chichester, Epsom and a small area in Pittsfield
between Interstate I-393 in Concord and the Epsom Mountain area. In essence,
these links were grouped to find the best crossing of Route 28 and the Suncook
River.

° Epsom Mountain: The band of the study area in eastern Epsom and western
Northwood north of Routes 4/9/202 in the Epsom Mountain area. These links
provide alternative options for crossing the difficult terrain neighboring Epsom
Mountain.

° Bow Lake: The center of the study area mainly located in Northwood and
Strafford, with a portion of western Barrington and a small portion of Nottingham
included. Options going either north or south of Bow Lake were compared in
this zone.

© Isinglass River: Includes the eastern two-thirds of Barrington and the
small northern corner of Madbury. Also included is the southern portion
of Rochester and the northern portion of Dover with the Spaulding
Turnpike as the eastern boundary. This analysis zone includes links which
connect to alternatives in the Isinglass River area, near Route 126 in
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Barrington.

o Bellamy River: Includes most of the southern portion of Barrington and overlaps
geographically with the Isinglass River area on the eastern end. The focus is on
links which connect alternatives from the vicinity of North River Pond to the
Spaulding Turnpike.

4. Quantification of Impacts: New Location Links

With no one corridor being completely free of environmental interference, it was
necessary to measure and quantify the potential impact of each link upon natural, cultural and
socio-economic environmental resources.

Using a geographic information system (Intergraph MGE/MGA) based on the sixteen
resources mapped and updated in the Sverdrup computer system during Phases I and II, the
acreage of impact within each 400-foot wide corridor was calculated for each resource. Area
resources, such as wetlands, farmland, parkland and residential and commercial land uses, which
occupy relatively large land areas, were measured to determine the acreage of individual
resources which would be impacted by each link. Point resources, such as community facilities
and possible historic buildings whose location is site specific, were quantified in terms of units
falling in each corridor link.

In some cases a resource could be counted in two categories. For example, an affected
school and surrounding playground would be counted as ome community facility, a point
resource, and as so many acres of impacted parkland, an area resource.

An extensive database of environmental data was developed as a result of this
quantification of the acreage or number of resources which would be directly impacted by each
new location link. These data are contained in Appendix C, and are arrayed in new location
and upgrade subcorridor analysis below.

In addition, preliminary construction cost estimates were developed based on average
costs of construction in different types of terrain. This information provides a first estimate of
the costs involved in creating a roadway under the conditions encountered. The cost information
was not used as a screening factor per se, but provided insight into the relative engineering
challenge involved in selecting alternative paths. The methods used to develop these estimates,
the typical cross sections used in developing the cost and data sheets are detailed in Appendix
H, Conceptual Construction Cost Estimates”, and.in Technical Memorandum No. 22, "Mapping
Techniques, Location and Design, and Database Management. "

In Phases I and II the screening process consistently eliminated situations where high
potential for serious impacts on the environment might occur. This effective elimination of
conflicts continued in Phase IIIA as the corridors were reduced from one-mile wide to 400 feet.
Due to the process used to develop the links initially, most links avoid many of the resources
analyzed. The resources most commonly impacted were wetlands, farmland, residential and
commercial land use and potential historic sites.
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Considerations concerning the resources analyzed include these:

Wetlands are pervasive throughout this portion of New Hampshire. Virtually all new
location links and upgrade segments impact wetlands. In analysis and in compliance with
the intent of Section 404 of the Clean Water Act, the option less impacting on wetlands
was retained, unless there was an overriding reason to discontinue the link, such as
presence of a community center or land subject to Section 4(f) of the federal
Transportation Act of 1966. With the number of links and comparisons at this stage, a
wide range of options still existed. As more analysis was done in Phase IIIA, qualitative
information regarding wetlands became available to develop the wetland analysis further.

In the eastern portion of the study area only, the Soil Conservation Service (SCS) has
provided information on active farmland, and this information (referred to in the figures
as "Farm - SCS") was used in addition to the farmland identified via satellite imagery
(and referred to in the figures as "Farm - Landcover”). When the SCS and satellite
information was compared, the SCS information appears inclusive, but provided a useful
additional source of information in examining the potential impacts of a link. In
addition, inspection of aerial photographs and comments at public meetings indicated that
much of the land reported by SCS but not identified by satellite imagery is managed tree
farms, a resource not identifiable from satellite imagery.

Residential and commercial land use, although smaller in absolute acreage impacted than
wetlands or farmland, were resources frequently impacted and presenting a range of
impact from high to low. Impact on residential and commercial land use can elicit the
greatest public response, as it most immediately affects the day to day lives of area
residents.

Historic sites were also resources frequently indicated as impacted and thus may prove
to be important Section 4(f) issues. These impacts are of major concern and particular
attention has been and will continue to be paid to these resources throughout the study
in consultation with the NH Division of Historic Resources.

Park or conservation land was impacted very rarely. The Jew cases that were identified
as possibly subject to Section 4(f) were noted in the evaluation.

Due to the intent of the Concord to Spaulding Turnpike Study to become aware
of all resources of concern and attempt to avoid them, the park and conservation
land inventory includes some privately owned sites not protected under the
provisions of Section 4(f). Examples of two such areas are an informal boat
launching area in Chichester and the bend of the Isinglass River in Barrington
known as Hale Woods. Hale Woods has been noted as an area of concern by the
Barrington Conservation Commission, but no public ownership or other interest
has yet been obtained. Discussions of these resources are included in the text.
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5. Quantification of Impacts: Upgrade Subcorridors

Using the method described above, the potential impacts of upgrade subcorridors on each
mapped resource were calculated using the GIS system. A 250 foot right-of-way width
representing the desirable upgrade width to meet design and safety standards was used as the
corridor in which impacts were calculated. The impact tables for the upgrade subcorridors are
attached as Appendix D.

6. Elimination of Redundant New Location Links

The acreage or number of resources impacted were compared for relatively short new
location links which serve the same network purpose, with a few exceptions for longer parallel
links which crossed similar territory between the same two nodes. In other words, link pairs
which connected the same nodes in the Phase ITIA link network were compared and the link with
the lesser environmental impacts was retained and used to develop longer subcorridors for
further comparative analysis. If no substantive difference between links was evident, both links
were retained for further analysis. Only redundant short links, or link combinations clearly
serving similar transportation purposes, were compared in this step. The existing route network
does not have any segments which are clearly redundant, therefore resource impacts caused by
potential existing route upgrades were not compared in this step.

A detailed description of how this comparative analysis was carried out is contained in
Appendix E, "Elimination of Redundant New Location Links."

Of the total of 111 new location links in the Phase IIIA network, 67 were redundant and
subjected to this first iteration of comparative analysis. Only 23 links were eliminated. The
remaining 88 links were carried into the next step of analysis. This resulting network is shown
on Figure IV-5, "Phase IIIA Corridor Link Key after Redundant Link Elimination".

7. Assembly into Subcorridors

-The 88 new location links remaining after the redundancy analysis were formed into
longer paths across the five zones of the Phase ITIA analysis area. These longer paths, called
“subcorridors”, generally cross the full width of an analysis zone, and typically cross more than
one community in the process. The ten upgrade subcorridors were not included in the first step
of elimination due to the absence of redundant upgrade subcorridors; upgrade subcorridors were
to undergo the same qualitative comparative analysis methodology as the new location
subcorridors.

The remaining new location links were formed into subcorridors within the five zones
as follows. The subcorridors are numbered and the zone name is abbreviated using the first
letters of the name of the zone (e.g., subcorridor Suncook River 4 is referred to as "SR-4").

a. Suncook River Zone: Subcorridors SR-1 to SR-6 (Figure IV-6)

The Suncook River area primarily covers Chichester and Epsom north of Routes 4/9/202,
although a small portion of Chichester south of this route is included. The western boundary
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of this zone is essentially the terminus of Route I-393, with coverage extending east to the
Barton Hill and Gulf Brook area of Epsom.

Of the six Suncook River subcorridors, four (SR-1, SR-2, SR-3 and SR-4) begin with a
common path extending northeast from I-393 in Chichester for about two miles then continue
on individual paths to the north of Epsom Mountain in northeast Epsom. These four paths
represent combinations of two paths across Chichester and the Suncook River and two paths
across the northern portion of Epsom. SR-2 and SR-4 cross the Suncook River Jjust south of
Main Street in Chichester, converging in Epsom with SR-1 and SR-3 which cross the Suncook
River near the Chichester/Pittsfield/Epsom border. SR-1and SR-2 continue across Epsom north
of the range of hills including Locke’s Hill and Barton Hill, while SR-3 and SR-4 pass south of
these hills closer to Routes 4/9/202.

SR-5 is similar to SR-4, except shorter for the purpose of comparison to SR-6, ending
just east of the Suncook River. SR-6 is the one path which runs south of Routes 4/9/202 in
Chichester, creating an additional new crossing of that road. Due to its connection and
proximity to Routes 4/9/202, the eastern part of SR-6 could also function as a bypass to
upgrading portions of Routes 4/9/202.

b. Epsom Mountain Zone: Subcorridors EM-1 to EM-4 (Figure IV-7)

Four relatively short paths cross between Epsom Mountain and Northwood Narrows area
in the west-central portion of the study area. The Epsom Mountain subcorridors play a
connecting role between the subcorridors crossing the Suncook River to the west and the range
of paths passing north and south of Bow Lake to the east.

C. Bow Lake Zone: Subcorridors BL-1 to BL-11 (Figure IV-8)

The eleven Bow Lake zone subcorridors form long paths across Northwood and/or
Strafford. The subcorridors connect two possible western nodes north of Routes 4/9/202 in the
Northwood Narrows area with two possible eastern nodes, one at the bend of the Isinglass River
near Route 126 in Barrington and one north of North River Pond at the Barrington/ Northwood/
Nottingham line.

Six of the combinations (BL-1, BL-2, BL-3, BL-9, BL-10 and BL-11) run to the northern
new location network diverge near the bend of the Isinglass River in Barrington. Three (BL-1,
BL-2, and BL-3) of these six combinations run from the more northerly path across Epsom and
Northwood Narrows and three (BL-9, BL-10 and BL-11) from the more southerly route across
Epsom. Only one subcorridor (BL-1) passes through Strafford north of Bow Lake and crosses
into Barrington north of the Isinglass River.

Five paths (subcorridors BL-4, BL-5, BL-6, BL-7 and BL-8) run from one of the two
nodes near Northwood Narrows to the southern diverge near North River Pond in Barrington;
two subcorridors originate at the northern point (BL-4 and BL-5) and three (BL-6, BL-7 and BL-
8) from the slightly more southerly point.
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Subcorridors which include links 2-4, 2-62 or 2-20 and connect to Route 202 (i.e. BL-6,
BL-7 and BL-8) could function as bypasses of the densely developed Routes 4/9/202 corridor
through Northwood. A subcorridors which includes link 2-14 could bypass just the North River
Pond area along Route 9/202.

d. Isinglass River Zone: Subcorridors IR-1 to IR-7 (Figure IV-9)

These seven Isinglass River subcorridors run from the northern new location network
diverge in Barrington at the bend in the Isinglass River near Route 126 to six locations along
the Spaulding Turnpike between Exit 8 in Dover and Exit 13 in Rochester. These subcorridors
all run north of Route 9. The subcorridors are ordered sequentially from north to south, with
IR-1 and IR-7 intersecting the Spaulding Turnpike at the most northerly and southerly link,
respectively.

€. Bellamy River Zone: Subcorridors BR-1 to BR-7 (Figure IV-10)

Paths in the Bellamy River zone all begin north of North River Pond and cross
Barrington on link 3-8, which runs in a northeast direction to East Barrington, passing north of
Swain’s Lake. This link, 3-8, which is common to all Bellamy River subcorridors, could
function as a bypass of Route 9 from the Route 4 diverge to Route 125. The paths then follow
various combinations of links around East Barrington and the intersection of Routes 9 and 125
to connect to the Spaulding Turnpike at four locations between Exit 8 in Dover and Exit 11 in
Rochester. The subcorridors are essentially ordered sequentially north to south, although BR-2
and BR-4, and BR-3 and BR-5 share the same termini, but have different paths across the zone.

C. QUALITATIVE COMPARATIVE ANALYSIS: PLANNING OBJECTIVES

1. Methodology

The use of environmental protection criteria as the basic analysis tc- in the development
and screening of Phase IIIA corridors was necessary to ensure the resultin  .nge of alternatives
would withstand the detailed scrutiny and impact evaluation required in the Environmental
Impact Statement in compliance with the Section 4(f) of the US Department of Transportation
Act, the National Environmental Policy Act (NEPA) and the Clean Water Act.

Unlike the Clean Water Act, which is concerned with the protection of aquatic resources,
broader NEPA concerns encompass the socio-economic and cultural environments as well as the
natural environment. Additional NEPA concerns are: (1) avoiding possible conflicts between
a proposed project and the objectives of land use plans, policies and controls for the area
concerned, and (2) assuring that the project purpose is not diverted by other concerns.

During a series of initial Phase IIIA presentation and review meetings with the public and
with the Cooperating Agencies, general approval was expressed regarding the Phase IIIA
methodology used to develop, refine and reduce the range of new location links to be studied
in the Draft Environmental Impact Statement. However, concern was expressed that the
objective of protection of the natural environment, while valued as a primary consideration, was
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being given too much emphasis and not sufficient attention was being given to socio-economic
issues and land use planning objectives. Further, there was concern that too much dependence
was being put on counting up quantities (e.g. acres of wetlands, number of historic sites) without
giving consideration to the quality of the resources possibly being impacted.

As a result, additional parameters were introduced for analysis:

& Community Cohesion: Specific consideration of (1) the impacts that the proposed action
would have on the human environment or local communities involved, and (2) the
consistency of the proposed corridor location with local residential and community land
use planning objectives.

] Economic Development: Specific consideration of (1) the impacts that the proposed
action would have on the patterns and conditions of existing employment and businesses,
and (2) the consistency of the proposed action with local economic development
objectives.

° Network Efficiency: Specific consideration of how well the emerging alternatives would
provide an effective advancement of the objective of the project of improving east-west
traffic movement in the area between Concord and the Tri-Cities.

In compliance with NEPA, the Phase I data collection effort had included information
on socio-economic conditions and concerns, including local land use plans and objectives. The
planning objectives related to community cohesion, economic development and network
efficiency were now evaluated in Phase ITIA based on a review of technical memoranda and
study maps, community master plans and public comments, traffic studies and analysis,
interviews with local officials, as well as other knowledge gained from community, Advisory
Task Force and public information meetings.

A series of planning objective worksheets were completed for each upgrade segment and
new location subcorridor under study in Phase ITIA. Table IV-1 lists the set of questions
established to guide the evaluation on positive community cohesion objectives, economic
development objectives and network efficiency. A summary of results for the effectiveness of
each alternative subcorridor in meeting individual planning criteria was provided to give three
overall qualitative ratings.

2. Consideration of Planning Objectives in New Location Subcorridors

The interpretation of the evaluation questions and explanatory text of the qualitative
ratings assigned each of the new location subcorridors is summarized below by analysis zone.
The role of each subcorridor in meeting the planning objectives was judged as "effective,"
"moderately effective” or "ineffective” as summarized in Table IV-2, "Planning Objectives:
Summary Rating for New Location Subcorridors". The worksheets used in the qualitative
analysis to determine the individual ratings for effectiveness in meeting the objectives of
community cohesion, economic development and network efficiency are in Appendix F.
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a. Suncook River Zone
1). Community Cohesion

The neighborhoods and community centers located in this area are Chichester Center,
North Chichester, a grouping of homes on New Orchard Road in Epsom, and the commercial
and residential development along Routes 4 and 28, particularly at Epsom Circle and Gossville.
Subcorridors which include link 1-6 (i.e. SR-2, SR-4, SR-5 and SR-6) have a particular impact
on Chichester Center and North Chichester.

Due to the orientation of the town of Chichester, none of the subcorridors cross
Chichester along its geographic border. However, paths arcing north away from the center of
the town at Chichester Center and North Chichester were considered somewhat more respecting
of the orientation of the town. All of the subcorridors pass through the northern portion of the
town of Epsom. The paths closer to the northern border of Epsom (SR-1 and SR-2) are
considered to be more respectful of the borders than those closer to Route 4.

2).  Economic Development

Concord is the center of existing economic development in the western portion of the
study area, and all six subcorridors provide improved access to this market. Traffic projections
have indicated that new location links arcing north (SR-1 and SR-3) would carry the largest
volume of traffic, thus providing the greatest level of access improvement to existing
employment centers.

Major new employment centers are not planned in the Suncook River zone. The
economy has placed a hold on major commercial developments that might be expected in East
Concord. Only small scale local commercial development is planned in Chichester and Epsom
along Routes 4 and 28. As a result, improving access to planned employment centers within
those towns is not an issue and is rated as not applicable.

A review of the master plan indicates the goal of Chichester is to remain rural.
Subcorridors arcing north (SR-1 and SR-3) would take traffic off existing roads, and with an
interchange unlikely between Route 28 and Routes 4/9/202, would not provide undesired
accessibility. As a result, these subcorridors are rated effective in meeting local development
goals for Chichester. Suncook River subcorridors SR-2, SR-4 and SR-5, which include link 1-6,
are located close to Chichester Center and North Chichester and would likely create an
interchange at Route 28 adjacent to these centers. As a result, these corridors are rated
ineffective in meeting the local development objectives of Chichester. The subcorridor south
of Route 4 (SR-6) would likely create a new interchange with Route 4 in Chichester and is also
rated as effective in meeting the local goals of Chichester.
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TABLE IV-1

PLANNING OBJECTIVES QUESTIONS ASKED

Community Cohesion

Avoids direct impact to a neighborhood? Does the new location or upgrade subcorridor bisect or directly
impact a residential neighborhood, i.e. a relatively concentrated group of homes with a common identity?

Avoids direct impact to an activity center or a community center? Does the new location or upgrade
subcorridor bisect or directly impact areas of concentrated commercial land use or community centers, i.e.
one or more town or institutional buildings with a community focus?

Respects the geographic boundaries of a municipality? Does the new location or upgrade subcorridor
generally pass between two municipalities rather than bisect a municipality?

Economic Development

Improves access to existing employment centers? Does the new location or upgrade subcorridor provide
improved access to areas of concentrated industrial and commercial land use?

Improves access to planned employment centers? Does the new location or upgrade subcorridor provide
access to areas designated by a community for future industrial or commercial development, particularly
areas with current development plans?

Do improvements meet local objectives? Does the location of the new location or upgrade
subcorridor coincide with community goals, i.e. respect designated preservation areas, specific
zoning, and overall community development or non-development objectives? Would a new
location subcorridor interchange put development pressure where it is, or is not, wanted?

Network Efficiency

Provides a direct alignment? Does the new location or upgrade subcorridor help to provide
direct (shortest distance) access between Concord and the Tri-Cities ?

Improves access between activity centers? Does the new location or upgrade subcorridor help to
interconnect community centers, commercial areas, activity centers and residential areas within the study
area?

Allows for network integration? Does a new location subcorridor provide the opportunity to connect with
and integrate with an existing route upgrade, and vice versa?

Provides relief to existing roads? Does a new location subcorridor provide effective relief to the existing
east-west road network? This evaluation is based on traffic projections and analysis done as part of the
study process.

Provides for connection east of the Spaulding Turnpike? Do subcorridors meeting the
Spaulding Turnpike terminate where there is ample room to allow for an interchange and a clear
path for possible future connections to state routes connecting into Tri-Cities communities? This
question is applicable only to subcorridors at the eastern end of the study area, terminating at the
Spaulding Turnpike.
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Subcorridors

Suncook River 1
Suncook River 2
Suncook River 3
Suncook River 4
Suncook River 5
Suncook River 6

PLANNING OBJECTIVES SUMMARY RATINGS
FOR NEW LOCATION SUBCORRIDORS

Community

Cohesion

Table IV-2

Economic
Development

Network
Efficiency

TEXERX

Epsom Mountain 1
Epsom Mountain 2
Epsom Mountain 3
Epsom Mountain 4
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Bow Lake 1
Bow Lake 2
Bow Lake 3
Bow Lake 4
Bow Lake §
Bow Lake 6
Bow Lake 7
Bow Lake 8
Bow Lake 9
Bow Lake 10
Bow Lake 11
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Isinglass River 1
Isinglass River 2
Isinglass River 3
Isinglass River 4
Isinglass River S
Isinglass River 6
Isinglass River 7
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Bellamy River 1
Bellamy River 2
Bellamy River 3
Bellamy River 4
Bellamy River 5
Bellamy River 6
Bellamy River 7
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(Multiple rating indicates separate ratings for different communities, west to east)

Effective in contributing to objective
Moderately Effective in contributing to objective
Ineffective in contributing to objective

Not applicable
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At a community meeting in the fall of 1991, Epsom citizens generally expressed the idea
that the subcorridors close to Route 4 would aid the community most by removing traffic from
Gossville center, yet provide access for the community to a new transportation facility. This
view caused the subcorridors closest to Route 4 and providing direct connections, or reasonably
straight paths, toward Concord (SR-4, SR-5 and SR-6) to be rated effective in meeting the
development goals of Epsom. Suncook River subcorridors SR-1 and SR-3 were rated the least
effective because of the high arc away from areas of Epsom desiring improved access.
Additionally, the Epsom Planning Board has informally expressed interest in paths which include
the link 1-6 crossing of Route 28 (SR-2, SR-4 and SR-5) as potentially supporting commercial
development near an interchange with Route 28.

3).  Network Efficiency

Due to the arcing of paths in this area, most Suncook River subcorridors were rated as
ineffective or moderately effective in providing a direct alignment, except for SR-6, which heads
almost directly east out of Concord.

However, Phase II traffic analysis has shown that connections arcing northeast from
Concord will relieve traffic on both Routes 4/9/202 and 28, particularly serving traffic between
Pittsfield, Barnstead and Concord. As a result, all of the subcorridors except Suncook River 6
were rated as effective in improving access between activity centers. From the perspective of
Epsom, the closer the subcorridor to Route 4 (e.g. SR-6), the greater improvement of access
between community centers.

Regarding network integration, the closer the new location corridor to Route 4 in this
area, the greater potential for a bypass option.

b. ~ Epsom Mountain Zone

1). Community Cohesion

The community in this eastern portion of Epsom and western portion of Northwood is
Northwood Narrows, which borders the Epsom Mountain and Bow Lake analysis zones. The
town of Northwood has identified this community, which extends north from Route 4 along
Route 107, as one of the focal points of the town. Subcorridors EM-1 and EM-2 (which include
link 2-2 ) run just north of Northwood Narrows and are rated as ineffective in avoiding impacts
on neighborhoods and community centers. Subcorridors EM-3 and EM-4 (which include link
2-5) would have lesser impacts on residences along Route 107.

Three subcorridors were rated as moderate in respect to the geographic borders of Epsom
and Northwood; EM-3, which runs along the Epsom border and generally into the northern
portion of Northwood was rated as effective.

2).  Economic Development

Regarding access to existing employment centers, all four subcorridors connect into
Suncook River subcorridors which would provide improved access to the Concord labor market.
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No employment centers are planned in the immediate area, or in the neighboring areas
to the east and west. Therefore, access to planned employment centers for all four links is not
an issue and is rated as not applicable.

As noted in meeting local development objectives for the Suncook River area, from a
development standpoint, some sentiment was expressed in Epsom for subcorridors closer to
Route 4. As a result EM-1 and EM-2 subcorridors are rated effective in meeting local
development objectives of Epsom, and subcorridors EM-1 and EM-3 are rated moderate.
Northwood officials have publicly expressed opposition to all paths through the town, and in
response, all four paths are rated ineffective in meeting Northwood local development objectives.

3).  Network Efficiency

Except for EM-4, which must curve to avoid the steep slopes of Epsom Mountain, these
relatively short subcorridors function as direct routes.

All four paths provide potential access via an interchange at Route 107 to Northwood
Narrows, and connect to paths potentially leading to Chichester Center, and as such are rated
moderate in improving access between activity centers.

Epsom Mountain subcorridors EM-2 and EM-4 are close to Route 4 at their western end
and offer a potential connection to Route 4 east of Gossville; as a result they are rated effective
in potentially allowing for network integration.

All four subcorridors are close enough to Route 4 to offer relief to existing east-west
traffic using that route.

g Bow Lake Zone
1).  Community Cohesion

The community centers located in this portion of the study area are Northwood Narrows,
the length of Route 4 in Northwood (particularly at Northwood Center, Northwood Ridge and
East Northwood) and Bow Lake Village in Strafford. Other neighborhood concentrations in the
area include the row of homes along the north shore of Bow Lake and the Whig Hill subdivision
in Strafford.

Subcorridor BL-1 is rated ineffective in avoiding neighborhood impact because it impacts
the neighborhood along the north shore of Bow Lake, and as of moderate impact on a
community center as the row of homes becomes more concentrated as the corridor passes near
Bow Lake Village. Subcorridors BL-8 and BL-10 both include link 2-20 directly north of Route
4 in Northwood and thus are rated ineffective in avoiding direct impact both to neighborhoods
and community centers. All other subcorridors are rated as of moderate impact to
neighborhoods because they run near Whig Hill and/or Northwood Narrows. All other
subcorridors are rated effective in avoiding impacts on community centers, except BL-9 and BL-
10, which are rated moderate, and because they run near Northwood Narrows.
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BL-1 was rated ineffective in respecting the geographic borders of a municipality because
it runs across the geographic middle of Strafford. BL-8 and BL-11 run just north of Routes
4/9/202, and closely parallel the village areas of Northwood, and as such the subcorridors are
rated ineffective. Subcorridors BL-2, BL-4 and BL-6, which run along the Northwood/Strafford
town line (BL-2 also passes along the Strafford/Barrington town line) are rated as effective in
respecting the geographic borders of the municipality. Subcorridors BL-3, BL-5, BL-7, and BL-
10 are rated as moderate because they incorporate link 2-62 which swings further south into
Northwood, and also BL-9, which uses link 2-4 along the Northwood/Strafford town line, but
swings further south into Northwood toward Northwood Narrows.

2).  Economic Development

All subcorridors cross the central portion of the study area, and were rated as moderate
in improving access to existing centers because they would connect to subcorridors on the east
or west which eventually connect to and provide improved access to existing employment
centers. No employment centers are planned in this portion of the study area, and as a result,
improving access to planned employment centers is rated as not applicable.

The Strafford master plan, written comments from Strafford officials and public comment
are unified in stating the desire of the town to remain rural. As a result the Bow Lake 1
subcorridor is rated as ineffective in meeting local development objectives. Although the master
plan dated September, 1987, indicates otherwise, Northwood officials have since expressed
opposition to all subcorridors in their community. Therefore, all subcorridors are rated
ineffective in meeting Northwood development objectives.

3).  Network Efficiency

Subcorridors BL-4, BL-5, BL-6, BL-7 and BL-8 all provide relatively direct connections
between their end points and thus are rated effective in providing a direct alignment, as is BL-1.
Subcorridors BL-2, BL-3, BL-9 and BL-10 use link 3-16, which dips south and then travels
north, and as a result are rated moderate. Subcorridor BL-11 takes the sharpest dip, and on the
continuum, is rated as ineffective.

Subcorridors BL-6, BL-7 and BL-8 connect areas between Northwood Narrows along
Route 107 and Route 202 and are rated effective in improving access between activity centers.
Subcorridors BL-4 and BL-5 begin north of Northwood Narrows and run southeast to connect
to Route 202 and would be moderately effective in connecting activity centers, as would
subcorridors BL-9, BL-10 and BL-11 which run from Northwood Narrows to the bend in the
Isinglass River. Subcorridors BL-1, BL-2 and BL-3 connect an area north of Northwood
Narrows with the bend in the Isinglass River and are rated ineffective in improving access
between activity centers.

Bow Lake subcorridors BL-6, BL-7 and BL-8 run close to Routes 4/9/202 and potentially
connect to Routes 107 and 202 allowing for network integration and obtaining a rating of
efficient in this category. Subcorridors BL-9, BL-10 and BL-11 also run along Routes 4/9/202,
and additionally Routes 9 and 202, allowing for integration and thus rating efficient.
Subcorridors BL-2, BL-3, BL-4 and BL-5 begin farther north on the west and offer somewhat
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less opportunity for network integration along their length. Subcorridor BL-1 runs at a distance
and is separated from existing east-west routes by Bow Lake, and as such is rated inefficient in
network integration.

With the notable exception of subcorridor BL-1, which is distant and separated from
existing east-west roads, initial traffic analysis indicates that the subcorridors would be effective
in providing relief to existing east-west roads.

d. Isinglass River Zone

1).  Community Cohesion

Activity centers in the Isinglass River environmental analysis area are the Gonic area of
Rochester and East Barrington, both of which function as neighborhoods. Other neighborhoods
in the area include the Sixth Street and Tolend Road sections of Dover.

Isinglass River subcorridors IR-1 and IR-4 do not directly impact neighborhoods and as
a result are rated effective in that category. The other subcorridors pass near neighborhoods and
are rated as of moderate impact: IR-2 and IR-3 on Gonic; IR-5 and IR-6 on Sixth Street; and
IR-7 on Tolend Road.

All subcorridors except IR-2 and IR-3 are effective in avoiding direct impact on an
activity center or a community center. IR-2 and IR-3 run near Gonic, and as a result are rated
of moderate impact.

All Isinglass River subcorridors cross through Barrington. All subcorridors were rated
as ineffective in relation to respecting the geographic borders of the town, except IR-1, which
runs across the northern corner of the town. Subcorridors IR-4 and IR-5 run along the borders
of Rochester and Dover, respectively, and were rated as effective regarding respecting the
geographic borders of those municipalities. Other subcorridors were rated as moderate in
relation to Dover and Rochester, except IR-1, which cuts through the middle of Dover west of
the Spaulding Turnpike.

2). Economic Development

Rochester, Dover and Somersworth are major employment centers on the eastern side
of the study area. Industrial parks are being developed or planned around the existing urban
core in Rochester, and along Sixth Street and Route 9 in Dover west of the Spaulding Turnpike.
Additionally, the area around the Dover/Somersworth/Rochester city lines intersection is viewed
by those communities as having potential for industrial expansion.

All subcorridors except IR-4 and IR-5 provide reasonably direct access to existing
employment in either Dover or Rochester. IR-4 and IR-5 bring traffic to the Spaulding Turnpike
between the cities where, although commercial and industrial development is planned, little
exists; the traffic model has also shown this terminus to be somewhat less effective in providing
direct access to the cities than other subcorridors. With so much commercial and industrial
development planned in the three cities, particularly along the Spaulding Turnpike, all
subcorridors proved effective in improving access to planned employment centers.
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Except for a large area rezoned for industrial development northwest of Lee Circle,
Barrington has indicated its desire to remain rural in character. Therefore, all new location
subcorridors were rated as ineffective in meeting local development objectives for Barrington.
By vote of the City Council which considered development issues, Dover has indicated its
opposition to links 4-24 and 4-5; therefore, subcorridors IR-5 and IR-6 were rated as ineffective
in meeting the development objectives of Dover. Rochester has indicated its lack of support for
link 4-14, and as a result this link was rated as moderate in this category. Other subcorridors
were rated as effective in meeting the development goals of Rochester and Dover.

3).  Network Efficiency

Subcorridors IR-1, IR-2 and IR-3 rated as effective in providing a direct alignment
because they create a direct connection across the Isinglass River analysis zone to the Spaulding
Turnpike. Other subcorridors were rated as moderate as their inclusion of link 3-27 created a
looping effect; this loop is needed to avoid the engineering challenges of Sunnyside Hill and an
additional crossing of the Isinglass River.

Subcorridors IR-4, IR-5, IR-6 and IR-7 would better connect the East Barrington area
with the Spaulding Tumnpike and Tri-Cities area and therefore, are rated as effective in
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