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The Connecticut Department of Transportation (CTDOT) is conducting a
Planning and Environmental Linkages (PEL) Study for the reconstruction of the
Interstate 84 (1-84) / Route 8 Interchange (Mixmaster) in the city of Waterbury.
CTDOT desires to establish a vision, or master plan, for the interchange that
addresses and balances the regional importance of the Mixmaster for commuter
traffic and motor freight users, while also improving multi-modal services, local
connections, and livability within the city of Waterbury to enhance and support
social and economic vitality. The overarching goal of the PEL Study is to
develop a clear and supported plan of action for addressing transportation
deficiencies of the Mixmaster. The PEL Study Area is illustrated in Figure 1.

CTDOT is using a PEL approach for the future reconstruction of the Mixmaster
to link planning to the National Environmental Policy Act (NEPA) review
process. During the PEL Study, the PEL Study Team (CTDOT and its
consultants) work with identified stakeholders (such as the public, City officials,
and various agencies) to discern the transportation and community needs,
incorporate early stakeholder involvement, and evaluate alternatives relative to
transportation needs and key environmental and community resources. The final
PEL Study will be a resource for future NEPA documentation, aiming to avoid
the duplication of effort, streamline the environmental review process, and reduce
delays in project implementation. A detailed outline of study activities can be
found in Appendix A of the PEL Study, PEL Process Framework and
Methodology.

This Level 3 Preliminary Alternatives and Screening Report documents the
methodology and results of the work performed by the PEL Study Team, in
cooperation with other PEL Study partners, during the third level of the screening
process. It presents the concepts that passed the Level 2 screening process, also
known as the Preliminary Alternatives, as well as the screening results produced
during the Level 3 analysis, which ultimately define the Range of Reasonable
Alternatives.

Previous PEL Study analyses and documents that were relied upon during the
development of this report include the following:

e The Analysis, Needs and Deficiencies Report which thoroughly documents
the PEL Study Area’s existing and future transportation needs and
deficiencies.

e The Preliminary Purpose and Need Statement which was developed by the
PEL Study Team in cooperation with the PEL Study partners. The statement
establishes the purpose of the PEL Study, further summarizes transportation
needs, and identifies other transportation related goals and objectives.

e The PEL Process Alternative Screening Methodology, or ASM, which was
produced by the PEL Study Team with input from the Project Advisory
Committee (PAC). The PAC includes representatives from identified

stakeholder groups of the City of Waterbury, other local / regional public
agencies, and include railroad interests, transit agencies and any other public
entities with specific interest regarding the PEL Study Area. The ASM
defines the sequential process that was used during the PEL Study as a
decision-making tool for evaluating alternative solutions and consequently
narrowing the “Universe of Alternatives” to a “Range of Reasonable
Alternatives”; and

e The Level 1 Conceptual Alternatives and Screening Report, which details the
Conceptual Alternatives that make up the Universe of Alternatives evaluated
as part of Level 1. This report also describes the process by which the
Conceptual Alternatives were evaluated and presents the results of this
preliminary level of screening and the Conceptual Alternatives that have
advanced into the Level 2 screening process as Initial Alternatives.

e The Level 2 Initial Alternatives and Screening Report, which details the
Initial Alternatives that were advanced during the Level 1 screening process,
and the methods that were used to evaluate the Initial Alternatives. This
report presents the results of the Level 2 screening process and the
alternatives that have advanced to the Level 3 screening process.

e The Mobility Analysis Technical Memorandum, which documents the
analysis performed to identify and index mobility issues within the PEL
Study Area, and subsequently identified opportunities of improvement. The
results of the analysis were incorporated for evaluation with the Preliminary
Alternatives during the Level 3 screening. The Mobility Analysis Technical
Memorandum is included as an attachment to this Level 3 Report located
within Attachment B.

The PEL Study alternatives development and evaluation process defined by the
ASM can be visualized as a funnel that includes three levels of alternatives
development, evaluation, and screening (Figure 2). This three-tiered screening
process assesses various strategies, corridor needs, and goals to produce a set of
refined transportation alternative solutions at the PEL Study’s conclusion.

Alternatives that do not satisfy the evaluation criteria of a given level are
eliminated from further study (screened out), while successful alternatives will
be refined and moved to the next level of screening. As the PEL Study progresses,
more data will become available, which will allow for more detailed analyses.
The PEL Study screening process is outlined below:

e Level 1 includes development of conceptual alternatives and an initial
gualitative evaluation of fatal flaws. Evaluation criteria for this first level of
screening derive from the PEL Study’s draft Preliminary Purpose and Need.
Not meeting the needs of the PEL Study, as well as cost and feasibility criteria

indicate that a conceptual alternative is fatally flawed and would be dismissed
from further evaluation. The results of this screening level are documented
in the Level 1 Conceptual Alternatives and Screening Report. The
alternatives that pass the Level 1 screening are called Initial Alternatives and
advance to Level 2.

o Level 2 is primarily a qualitative screening, with some quantitative analysis.
It includes the continued development of the Initial Alternatives. The
evaluation criteria at this level incorporate additional needs and goals.
Categories such as local mobility, multimodal travel, constructability, and
potential impacts to community, natural, and human environments are
evaluated in this level. The results of this screening level are documented in
the Level 2 Initial Alternatives and Screening Report. The alternatives that
pass the Level 2 screening are called Preliminary Alternatives and advance
to Level 3.

e Level 3 includes the highest development of detail prior to NEPA and a
primarily quantitative evaluation of the Preliminary Alternatives. The
assessments at this level further evaluate criteria identified as differentiators
among the alternatives in Level 2. Additionally, a comprehensive assessment
of traffic operations, including traffic simulations, and evaluation of capital
and life-cycle costs occur during Level 3.

Alternatives that remain after the final level of screening are recognized as the
Range of Reasonable Alternatives. The Range of Reasonable Alternatives will
be provided for further design development and advancement in future NEPA
processes. As part of the process, a No-Build Alternative is retained for
comparison alongside the Universe of Alternatives.
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3 Preliminary Alternatives

The remaining practicable solutions for the PEL Study Area’s transportation
deficiencies, having passed the Level 2 screening, are referred to as “Preliminary
Alternatives” during the Level 3 screening evaluation.

The Universe of Alternatives identified three general categories of alternatives
which included alternate travel modes, rehabilitation alternatives, and
replacement alternatives. Of the three general categories identified in the
Universe of Alternatives, only alternatives identified in the replacement category
remain for evaluation in Level 3. Additionally, a No-Build Alternative was
developed alongside the Universe of Alternatives and retained for this level of
screening as it represents a baseline condition for the PEL Study. Instead of being
dismissed for infeasibility, the No-Build Alternative was utilized to serve as a
comparative benchmark for other alternatives to be evaluated against during the
PEL Study process.

At the conclusion of the Level 2 screening, the Preliminary Alternatives outlined
in Section 3.1 were determined to best address the PEL Study’s goals and
objectives. The alternatives that remain after the Level 3 screening process will
be recognized as the Range of Reasonable Alternative(s and move forward for
further development during the NEPA process.

3.1 PRELIMINARY ALTERNATIVES

Two (2) Preliminary Alternatives advanced to the Level 3 screening process.
These Preliminary Alternatives have no apparent fatal flaws and display the
ability to substantially meet the goals and objectives identified by this PEL Study.
These Preliminary Alternatives are still in the early planning and conceptual
design stages; however, in order to effectively evaluate constructability and
overall feasibility, the alternatives have been designed to a higher level of detail
as compared to their Level 1 and Level 2 counterparts.

The following are the Preliminary Alternatives that have advanced to the Level 3
screening:

e Modern Crossover Interchange
¢ Naugatuck River Shift

3.1.1 Modern Crossover Interchange

The Modern Crossover Interchange alternative would replace the Mixmaster
with a full system interchange, using elevated structures which “cross-over” (or
under) one another to make connections for the system movements. The system
movements provided with this alternative would be direct connections, with some
using combined ramps. Near the interchange core, 1-84 would be located just
south of the existing alignment, while Route 8 would be relocated east of the
existing alignment, and east of the Naugatuck River, just south of 1-84. Route 8
would remain on the west side of the Naugatuck River north of 1-84.

3.1.2 Naugatuck River Shift

The Naugatuck River Shift alternative would replace the Mixmaster with a full
system interchange that would be built in an unstacked configuration. The system
movements under this Preliminary Alternative would be direct connections, with
some using combined ramps. Interstate 84 would be located just south of the
existing alignment near the interchange core and Route 8 would be reconstructed
on the west bank of the Naugatuck River. To accommodate the unstacked Route
8 configuration, the Naugatuck River would require partial relocation.

3.2 COMPLEMENTARY FEATURES
AND BREAKOUT PROJECTS

Breakout Projects were identified concurrent to the PEL Study as part of
establishing the master plan and to identify funding for further project
development, design, and implementation for the 1-84/Route 8 Reconstruction
Program. Breakout Projects are potential projects that do not rely on other
proposed projects to provide a benefit to the traveling public, have logical
termini, a lack of connected actions, independent utility as stand-alone projects,
and will be evaluated in a separate NEPA process if advanced for further design.
These Breakout Projects are considered to be disconnected from the Preliminary
Alternatives, and therefore will not preclude nor bias the future selection of a
future “Preferred Alternative” during the NEPA process.

Complementary Features are aspects of the Preliminary Alternatives that are
intended to support the goals and objectives of the PEL Study and could be
implemented as part of the Preliminary Alternatives. These features are
compatible with all of the Preliminary Alternatives and have been identified to
have the ability to be “mixed-and-matched” together alongside the Preliminary
Alternatives. These Complementary Features provide benefit to the community
regardless of the alternative(s) that will move forward into the NEPA process.
Complementary features are considered to be connected actions as their final
location is dependent upon the selection of a Preferred Alternative which will
occur during NEPA. As a result, the identified complementary features must be
evaluated alongside the Preliminary Alternatives and cannot, at this time, be
classified as Breakout Projects.

3.2.1 Mobility Improvements

Improving mobility is the process and outcome of meeting the needs of all
community members, not just those who drive vehicles. In a community with
enhanced mobility , people can access essential services without the need to own
a vehicle. The provision of sidewalks, bicycle facilities, and transit infrastructure
can be especially important for populations present in areas of persistent poverty,
which encompass a substantial portion of the PEL Study Area. As part of this
PEL Study, the mobility conditions within Waterbury were evaluated to index
mobility issues and identify opportunities for incorporation into the 1-84/Route 8
Reconstruction Program as potential Breakout Projects. This analysis is
documented within Attachment B.

The analysis included data collection and evaluation of socioeconomic,
demographic, land use, and other relevant information to recommend specific
corridors and boundaries for improvements. Input provided by stakeholders, as
well as responses collected from a community survey were reviewed to support
the identification of targeted improvements for walking, biking, and transit.
These improvements could improve the use of these alternate travel modes,
thereby leading to community benefits.
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Overall, the recommendations of the Mobility Analysis Technical Memorandum
seek to address and remedy identified safety and infrastructure deficiencies
related to pedestrians, bicyclists, and transit users. These improvements
underwent a scoring / prioritization process which was designed to elevate
improvements that would likely serve the most users. These recommendations
supplement the PEL Study’s primary purpose and incorporate enhanced mobility
components throughout the Mobility Analysis Study Area. These limits are
presented in Attachment B, Figure 2-1. The recommendations are considered to
be Breakout Projects that could be implemented separately by the CTDOT or by
others as appropriate, with benefits to the community independent of the Range
of Reasonable Alternatives.

These Breakout Projects, categorized as alternate travel modes, have the potential
to increase mobility within the PEL Study Area. They are intended to improve,
traffic operations, safety, or constructability. Since these projects are conceptual
in nature, they will require additional analysis and investigation within individual
NEPA processes if advanced for further design.

Alternate Travel Modes

This group of Breakout Projects refers to alternate modes of travel other than
private vehicular transportation. The alternate travel modes that are included as a
part of this feature include transit, rail, bicycle, and pedestrian, among others.

Bicycle and Pedestrian Opportunities / Improvements

Bicycle and pedestrian projects are aimed at providing increased connections
across existing barriers of travel. Specifically, along the new and improved
frontage roads. These roads would be designed with dedicated bicycle and
pedestrian infrastructure to facilitate safe active transportation in Waterbury and
may incorporate traffic calming measures to further increase bicycle and
pedestrian safety. Accessibility improvements would also be implemented as a
part of these projects. Within the Mobility Analysis Study Area, Route 8, the
Naugatuck River, and -84 create east-west and north-south divisions,
respectively, creating four quadrants of approximately equal size. These
guadrants, referred to as Northeast, Northwest, Southeast, and Southwest, were
used to identify general areas of potential improvements. Exact locations for the
recommended improvements are detailed within Attachment B.

The following are examples of potential bicycle and pedestrian Breakout
Projects:

Pedestrian Improvements
e General enhancements to sidewalks and intersections.
Bicycle Improvements

e Bicycle facility implementation and/or upgrades along the following
corridors: South/North Main Street, West Main Street Corridor, Willow
Street/Meadow Street, North Baldwin Street/Cherry Street, Grand
Street/Union Street, North EIm Street, East Main Street, Washington

Street, Chase Parkway/Sunnyside Avenue, Charles Street/South Leonard
Street, Highland Avenue, Thomaston Avenue, and West Main Street
west of the Naugatuck River.

Transit and Rail Opportunities / Improvements

Possible transit and rail improvements include:

e Enhancing bus stop amenities such as bus shelters, benches, and
improved signage (within 0.5 miles from Rail Station)

e Transit Hub Improvement Project (The Waterbury Green)

e Examination of consolidating bus stops within 0.5 miles of Rail Station
with less than 10 riders per day.

e Transit Signal Priority (W. Main St. and Highland Avenue)

e Examination of consolidating bus stops with less than 10 riders per day
>0.5 miles of the Rail Station.

Strategic Connection Points

Several key but discrete connection points were also identified for consideration
for bicycle and pedestrian improvements as part of the Mobility Analysis. These
include the bridges over 1-84 at Highland Avenue, South EIm Street, and Baldwin
Street. In addition to being the location of strategic crossings of 1-84, the
abutments of these bridges may require modification, not only as part of the future
reconstruction of the Mixmaster, but to also improve the roadway geometry for
enhanced safety such as sight lines and wider shoulders. If such structures were
to be modified (lengthened and/or widened), it would be both efficient and
beneficial to include enhanced bicycle and pedestrian facilities to the extent
practicable. The specific locations and their connections are described in greater
detail within Attachment B.

Complementary Features

Each of the corresponding Complementary Features were developed to varying
levels of detail with their conceptual layouts included as part of the Preliminary
Alternatives with the potential to be implemented as standalone independent
transportation projects for the local roadway network and transportation system.
Since these features are conceptual in nature, they will require additional analysis
and investigation during the NEPA process. Project-specific determinations, such
as roadway designs, exact locations of multimodal improvements, and project
funding will be analyzed and decided during the NEPA and Design processes.

The following Complementary Features have been identified and are
recommended to be advanced for additional analysis during the subsequent
NEPA phase:

Cap / Tunnel / Overbuild Opportunity

This feature entails the “capping” of portions of the 1-84 mainline where the
topography would allow for the mainline to be capped below grade of the
surrounding area in the vicinity of Baldwin Street and South EIm Street. The

mainline would essentially have a cap built over top. This “cap” would allow for
increased open space opportunities and enhanced connectivity north/south of
1-84.

East /| West Frontage Road System

Frontage road improvements are proposed with both of the Preliminary
Alternatives. The frontage road improvements are evaluated as part of the overall
alternative and follow the screening approach described in Section 4.

New east / west frontage road system with downtown access and complete streets.
This includes an extension of Sunnyside Avenue, forming a fifth crossing of the
Naugatuck River.
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The purpose of the Level 3 screening is to further evaluate and screen the
Preliminary Alternatives that were identified to best address the goals and
objectives during the Level 2 screening. PEL Study-level goals and objectives
were identified using CTDOT’s program level goals and objectives, as well as
the feedback that was received through outreach to stakeholders, the PAC,
agencies, community groups, and the public. These PEL Study-specific goals and
objectives are detailed within the Preliminary Purpose and Need Statement.

The Preliminary Purpose and Need Statement was updated after the completion
of the Mobility Analysis Technical Memorandum. This was performed to
strengthen the language as it pertains to mobility improvement goals and
strategies identified within the Mobility Analysis Technical Memorandum. With
the completion of the Mobility Analysis Technical Memorandum, the PEL Study
Team verified that the previously identified evaluation criteria used to assess each
alternative in Level 2 and Level 3 adequately captures the mobility related
measures within the Transportation and Environmental / Community goal
groups. All of the identified Initial and Preliminary Alternatives would allow for
improvements to the existing mobility needs and would not preclude the
incorporation of the evaluated transportation benefits to all transportation users.

Additionally, the remaining Preliminary Alternatives would provide similar
opportunities for mobility enhancements through bicycle, pedestrian, and transit
improvements. Therefore, there were no screening changes within the previous
screening levels as a result of the Mobility Analysis Technical Memorandum and
the update to the Preliminary Purpose and Need Statement. The evaluation
criteria utilized for this Level 3 screening are described in the following sections.

4.1 LEVEL 3 EVALUATION CRITERIA

4.1.1 Evaluation Criteria and Goal Groups

The Level 3 evaluation predominantly focuses on the goals and objectives of the
PEL Study originally evaluated in Level 2. These goals have been categorized
into four (4) broad groups. These categories, listed in no particular order, include:

1. Transportation
2. Environmental / Community
3. Cost

4. Constructability

Evaluation criteria for the identified goals and objectives were developed and
identified through outreach with the PEL Study’s stakeholders, the PAC, the
public, state, regional, and federal agencies. The criteria that each Preliminary
Alternative was evaluated against are described in this section and are further
detailed in the ASM.

Transportation

Evaluations performed with regard to the Transportation category relate to the
Preliminary Purpose and Need Statement in terms of structural, geometric, and
operational goals. The PEL Study’s goals regarding the connectivity of 1-84 and
Route 8 mainlines with the city of Waterbury, as well as connectivity and
mobility with the local roadway network, are also analyzed within this category.
The goals and objectives included in this group are presented below:

Improve System Performance

Evaluates how effectively the Preliminary Alternative supports the existing and
future traffic volumes. It also evaluates how the Preliminary Alternative improves
the functionality of the interchange by incorporating modern design standards
and innovative strategies.

Improve Safety

Evaluates how effectively the Preliminary Alternative reduces potential crashes
in critical areas along the mainlines and where the interchanges connect with the
local road network.

Enhance Mobility and Connectivity of 1-84 and Route 8

Evaluates how effectively the Preliminary Alternative increases and enhances the
roadway connections within the city of Waterbury, between Route 8 and 1-84,
and connections to other modes of travel. It also evaluates how effectively the
Preliminary Alternative enhances the local transportation network without
precluding access to major natural and built features such as the Naugatuck River
and downtown Waterbury, also referred to as the Central Business District
(CBD).

Environmental / Community

Level 3 evaluation criteria were developed for certain environmental/community
goals in cases where more detailed analysis may differentiate Preliminary
Alternatives among each other. The full scope of environmental/community
goals were considered in the previous Level 2 evaluation to determine which
categories warranted more detailed analysis.

Measures that displayed differentiation among the alternatives in Level 2 were
determined to warrant more detailed analysis and are referred to as the
differentiating criteria in Level 3. The PEL Study Team further assessed and
guantified potential impacts for these measures in this screening.

Support Economic Development and Revitalization

Evaluates how effectively the Preliminary Alternative supports development and
revitalization opportunities within the downtown area through an assessment of
impacts to business parcels zoned within the CBD.

Minimize Potential Impacts to the Community,
Natural, and Human Environment

Evaluates how effectively the Preliminary Alternative minimizes direct impacts
to cultural, archaeological, natural, and community resources, including impacts
to areas with high proportion of low income individuals, people of color, and
Limited English Proficiency (LEP) communities. Impacts to right-of-way
(ROW), defined as any parcel not owned by CTDOT, are also identified.

Cost

Cost considerations involved an assessment of the estimated costs of the
Preliminary Alternatives and the reasonably foreseeable availability of funding.

Feasible Cost

Evaluates the estimated cost of the Preliminary Alternatives and opportunities for
phased funding. The capital cost of the Preliminary Alternatives will be estimated
and compared. Planning level capital costs will include construction costs, rights-
of-way, and engineering. Life-cycle costs will consider future maintenance and
rehabilitation over the anticipated design life. Estimated cost values are in United
States Dollars (USD) based on 2022 net present value.

Constructability

Constructability is not only a measure of construction complexity; it is also an
indicator of disruption to the traveling public and the community. Alternatives
that use standard construction methods are generally less disruptive to the public
and are considered to be more desirable. The following is the criterion that will
be used to evaluate constructability.

Minimize Construction Impacts

Evaluates how effectively the Preliminary Alternative minimizes construction
impacts through an assessment of the construction phasing strategies and duration
of construction phasing, using construction phasing schematics and conceptual
construction schedule(s). The potential severity of construction impact to the
traveling public and surrounding communities and businesses will be evaluated
using estimated user costs. The estimated cost values are in USD based on 2022
net present values.
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4.2 LEVEL 3 EVALUATION PROCESS
OF PRELIMINARY ALTERNATIVES

4.2.1 Transportation Analysis

Operational (traffic), geometric, and structural conditions were forecasted for the
year 2045 and analyzed to identify the future conditions of the PEL Study Area.
The results of this analysis represent a future “no-build” scenario, which was used
as a benchmark condition to compare to the Preliminary Alternatives. Detailed
information regarding the no-build condition traffic analysis that was performed
can be found in the Analysis, Needs, and Deficiencies Report.

Using the forecasted 2045 traffic analysis modeling, quantitative analysis of the
Level of Service (LOS), travel speeds, travel delays, and density were performed
for the 1-84 and Route 8 mainlines, as well as the system and service ramps, and
compared to the forecasted “no-build” condition. Local road intersection analysis
and modeling also occurred to evaluate how well each alternative improves the

operational ~ conditions of the

Interchange and associated arterial Free Flow Traffic

road intersections. This analysis can be Mo Delays

referred to as the measures of

effectiveness (MOE) which quantify B ,LEB?M“‘& TR
. . ho Delays
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deemed to be “unacceptable” when a
mainline  segment  or  arterial
intersection is operating at an LOS of
E or F. Figure 3 displays the LOS
definitions.

Traffic at Capacity
Significant Delays

Heaviest Congestion
Forced Flows

Figure 3 — Level of Service Definitions

The operational, geometric, and structural conditions of the No-Build
Alternative, which were identified to be deficiencies within the PEL Study Area,
were compared with the future forecasted conditions of the Preliminary
Alternatives to determine if the PEL Study goals of improving the transportation
system were met. Furthermore, the forecasted conditions of the Preliminary
Alternatives were compared with one another to determine which alternative
could best address the PEL Study goals of improving the transportation system.

The described traffic modeling analysis was performed for the Modern Crossover
Interchange alternative and the previously eliminated Keeping Route 8 Stacked
alternative. The Naugatuck River Shift alternative is a combination of both of
these alternatives, and therefore a comparative analysis of the geometry and LOS
modeling from the Modern Crossover Interchange and Keeping Route 8 Stacked
alternatives was used to determine the traffic analysis for the Naugatuck River
Shift. The detailed traffic analysis can be found in Attachment A.

4.2.2 Environmental / Community Analysis

Alternatives should avoid or minimize impacts to the environment and
community when possible; however, all of the Preliminary Alternatives are
anticipated to have some environmental and community impacts that cannot be
avoided. For the impacts that are unavoidable, the PEL Study Team strategized
and incorporated potential design approaches to minimize and mitigate these
potential impacts. These potential impacts were approximated and quantified
during this level of screening.

The PEL Study Team assessed the potential direct impacts by using Geographic
Information System (GIS) data sourced from the City, Naugatuck Valley Council
of Governments, and other State of Connecticut agencies to identify a baseline
environmental condition of the PEL Study Area. The impacts were generally
assessed using Computer Automated Design (CAD) drawings of the Preliminary
Alternative footprints developed by the PEL Study Team. The footprints of each
Preliminary Alternative were overlayed with the identified resources, and general
impact areas were measured using GIS spatial analysis.

Differentiating Criteria

To better distinguish the effects that the Preliminary Alternatives may have on
the community, natural, and human environments, the PEL Study Team
evaluated potential impacts for the measures that could influence a screening
decision. These evaluations were used to further compare the potential impacts
of each Preliminary Alternative. Quantitative analysis such as areas of potential
impacts were primarily used to evaluate differences in the differentiating criteria,
with qualitative evaluation being used when necessary.

4.2.3 Cost Analysis

The cost analysis of the Preliminary Alternatives was assessed by using the
estimated initial capital construction cost and estimated costs of the right of way
acquisitions. Construction costs are associated with the substantial activities that
are required to be performed as part of the alternative. For example, the
Naugatuck River Shift alternative could not be constructed without the necessary
excavation activities required to realign the Naugatuck River to provide the
necessary space to implement the alternative. Additionally, the annualized cost
of maintaining the Preliminary Alternative based on the anticipated design life,
also described as life-cycle costs, were evaluated in this level of screening.

The approach to the cost analysis for Naugatuck River Shift is similar to that of
the traffic analysis where the percentage values used to represent the ratings are
the range between the cost estimates for the Modern Crossover Interchange and
the previously dismissed Keeping Route 8 Stacked alternative. Modern Crossover
Interchange was analyzed to be the lowest cost alternative between the two
Preliminary Alternatives, and therefore it is represented as the baseline cost in
Table 5-4.

4.2.4 Constructability Analysis

“Highly constructable” alternatives are built offline, provide space for
construction operations, minimize complexity, and include structures wide
enough to accommodate potential traffic shifts during future maintenance
activities. These criteria were evaluated based on user costs, which consider all
traffic impacts to users during construction as a percentage value of USD (2022
$). User costs resulting from traffic impacts can include travel delays, vehicle
operating costs, potential crashes, and changes in emissions. Modern Crossover
Interchange was analyzed to be the lowest user cost alternative between the two
Preliminary Alternatives, and therefore it is represented as the baseline in Table
5-4.

4.2.5 Mobility Analysis

The recommendations identified in the Mobility Analysis Technical
Memorandum have been recognized as Complementary Features. As these are
Complementary Features, the PEL Study Team determined that both Preliminary
Alternatives would provide the same opportunity for the proposed bicycle,
pedestrian, and transit improvement projects to be implemented. Therefore, there
were no differentiation among the Preliminary Alternatives. As such, the
Mobility Analysis did not produce any differentiating criteria for which the
Preliminary Alternatives could be reasonably evaluated against. This results in
no additional evaluation measures for the Preliminary Alternatives to be scored
against in this screening.

4.3 LEVEL 3 SCREENING
METHODOLOGY

4.3.1 Overview

The Level 3 screening further evaluated the Preliminary Alternatives that
substantially meet the PEL Study goals and objectives evaluated during the Level
2 screening process. This third level of screening included primarily quantitative
(with some qualitative) criteria that were used to evaluate and screen the
Preliminary Alternatives against the identified goals and objectives detailed in
the Preliminary Purpose and Need Statement. Alternatives were evaluated on
how well each achieved the desired outcomes of the PEL Study. The No-Build
Alternative functioned as the baseline condition.

Rating and Scoring

Quantitative analysis was performed, and the evaluations yielded a numerical
value associated with the measure (e.g., acres of impacts), which gave a
guantifiable score for the measure. Preliminary Alternatives were then rated
against one another using this score to determine which alternative best addressed
the measure. In some cases, the measures evaluated in this level of screening may
not differentiate among alternatives and therefore do not influence a screening
decision. These quantitative scores are provided within Level 3 Scoring Matrix
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presented in Table
Attachment A.

Measures

The measures utilized
following:

Table 4-1 Transportation G

new

5-4. The detailed scoring matrix is provided within

to evaluate and screen the Preliminary Alternatives are the

oal Group Measures

Table 4-2 Environmental / Community Goal Group Measures

Goal and Objective

Measure

Support economic
development and
revitalization

Potential direct impact of proposed 1-84 footprint to businesses
in the CBD (# parcel(s))

Goal and Objective

Measures

Enhance connectivity
within Waterbury

Arterial intersections with deficient LOS, AM and PM

Percent reduction in use of interstate for local trips

Improve system
performance

Mainline segments with deficient LOS, AM and PM

Freeway weave segments with deficient LOS, AM and PM

Freeway ramp merge/diverge segments with deficient LOS, AM
and PM)

System vehicle miles travelled (VMT) (vehicle-miles) AM / PM

System vehicles per hour (VPH) (hrs) AM / PM

System total time delay (hrs) AM / PM

Average delay per vehicle (s) AM /PM

Total delay, all vehicles (hrs) AM / PM

Avg. standstill time per vehicle (s) AM / PM

Total standstill time (hrs) AM / PM

Average number of stops per vehicle AM / PM

Total stops AM / PM

Average vehicle speed (mph) AM / PM

[ Collectively referred to as “Relocation Assistance Act.”

Minimize potential
impacts to the
community, natural,
and human
environment

Potential direct impacts to ROW (acres)

Table 4-3 Cost Goal Group Measures

Goal and Objective

Measure

Cost is feasible to
undertake

Estimated ROW Acquisition Costs (2022 $)

Estimated Capital Construction Cost (2022 $B)

Life-cycle Cost (2022 $B)

ROW acquisition type (# parcel(s))

Table 4-4 Constructability Go

al Group Measures

Community Impacts, which included individual measures for:
Potential noise-sensitive receptor impacts (# parcel(s))
Potential direct impacts (acres)

Potential ROW displacements (# parcel(s))

Eligible for relocation through the federal Uniform
Relocation Assistance and Real Property Acquisition
Policies Act, and the Connecticut Uniform Relocation
Act!l (yes / no)

Goal and Objective

Measure

Minimize Construction

Estimated User Costs (2022 $)

Impacts

LEP Community Impacts, which included individual measures
for:
e Potential noise-sensitive receptor impacts (# parcel(s))
e Potential direct impacts (acres)
e Potential ROW displacements (# parcel(s))
o Eligible for relocation through the federal Uniform
Relocation Assistance and Real Property Acquisition
Policies Act, and the Connecticut Uniform Relocation
Act (yes/ no)

Potential direct impacts to archeological resources (acres)

Potential direct impacts to potentially hazardous / contaminated
sites (acres)

Potential direct impacts to wetland systems (acres)

Potential direct impacts to surface waters (acres)

Potential direct impacts to floodplains/ floodways (acres)
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5 Level 3 Screening Results

The Level 3 screening resulted in the identification of the Range of Reasonable
Alternatives. Reasonable alternatives are the alternatives that best address the
PEL Study’s purpose and needs and the other transportation related goals and
objectives.

After the Level 3 evaluation was completed, it was apparent that the remaining
Preliminary Alternatives provide similar improvements to the transportation
system as well as comparable impacts and potential benefits to the environment
and community. None of the Preliminary Alternatives resulted in a determination
of infeasibility nor were they determined to be unreasonable in terms of cost and
constructability due to the lack of meaningful differentiation in the results of the
analyses. Therefore, both Preliminary Alternatives were determined to be
reasonable and will advance to NEPA for additional analysis.

Both alternatives represented in the Range of Reasonable Alternatives address
the PEL Study goals and objectives and result in similar overall anticipated
impacts and benefits. An analysis of impacts and potential mitigation strategies
for each of the Range of Reasonable Alternatives will be investigated further in
the NEPA phase, which will provide more detailed information to allow for the
selection of a Preferred Alternative.

This section presents the results of the Level 3 screening process. Table 5-4
depicts the Level 3 screening results as a matrix which documents each
Preliminary Alternatives’ evaluation and screening results.

21 46 CFR § 46.420

5.1 NO-BUILD ALTERNATIVE

The No-Build Alternative was retained for this level of screening as it represents
a baseline condition for the PEL Study. The advancement of the No-Build
Alternative is a requirement for NEPA analyses and is therefore not considered
within the Range of Reasonable Alternatives. Instead of being dismissed for
infeasibility, the No-Build Alternative is to be carried forward to serve as a
comparison for other alternatives for the subsequent NEPA process.

While the No-Build Alternative results in no direct impacts to the human, natural,
and built environment, the analysis of the 2045 operational conditions depicts
poor LOS along the highway mainlines, resulting in substandard system
performance. Additionally, without major rehabilitation activities taking place to
maintain the functionality and operation of the interchange, existing highway
structures would continue to deteriorate, resulting in safety, functional, and
operational service issues that would not meet the needs of the traveling public.
For these reasons, the No-Build Alternative is not a viable option to address the
PEL Study’s purpose and needs. Its inclusion in the PEL Study is for comparative
purposes only as a means of assessing the Range of Reasonable Alternatives’
potential to address the goals and objectives of the project. Table 5-1 below
describes the result of the Level 3 analysis for the No-Build Alternative.

Table 5-1 No-Build Alternative Screening Results

Goal Group
Transportation

Level 3 Analysis Results

Analysis indicated that the No-Build Alternative would not
meet the transportation needs of the PEL Study. The No-Build
Alternative would maintain substantial deficiencies in the LOS
along critical stretches of the interchange such as freeway
weave segments and freeway ramp weave segments. The
substandard LOS may be attributed to the volume of vehicles
which would continue to use the interchange for intracity
travel across Waterbury as well as the fact that no geometric
deficiencies would be addressed. The unaddressed
transportation deficiencies, congestion issues, and structural
concerns would result in continued use of the poor functioning
interchange. The No-Build Alternative would fail to meet the
transportation needs of the project and would result in no
overall improvement of the system’s performance.

No direct impacts to the Environment / Community resources
would occur for the No-Build Alternative.

Environment /
Community

Cost This analysis evaluated the costs associated with the
reasonable, Preliminary Alternatives for the new interchange;
the No-Build Alternative was found to be infeasible,
impractical, and unreasonable. Therefore, the No-Build
Alternative was precluded from the cost evaluation and any
construction, ROW, or life-cycle costs associated with this
alternative are considered to be not applicable, or N/A.

Constructability Since the constructability evaluation was based on potential
construction impacts to the traveling public using the
evaluation of potential user costs, no evaluation of the No-
Build Alternative was conducted at this level because no
additional construction would be required for its completion.
All conditions would remain, resulting in no impacts due to no
construction occurring for the No-Build Alternative
Therefore, the No-Build Alternative was precluded from the
constructability evaluation and all constructability costs
associated with this alternative are not applicable.

5.2 RANGE OF REASONABLE
ALTERNATIVES

The Preliminary Alternatives that progressed through the Level 2 screening
process were assessed in the Level 3 screening for their ability to address
transportation needs as evidenced in Table 5-4. The alternatives that remain after
the Level 3 screening process will be recognized as the Range of Reasonable
Alternative(s) that best address the transportation needs and goals in the PEL
Study Area as outlined within the Preliminary Purpose and Need Statement. The
Range of Reasonable Alternatives will be subject to further study, design
development, and screening in the NEPA phase.

The Range of Reasonable Alternatives are the alternatives which may be feasibly
carried out based on technical, economic, environmental, and other factors, and
are therefore considered reasonable. Under NEPA, “reasonable” is generally
understood to mean those technically and economically feasible project
alternatives that would satisfy the primary objectives of the project defined in the
Purpose and Need Statement.[) The PEL’s Preliminary Purpose and Need
Statement will be refined for the subsequent NEPA phase.
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5.2.1 Naugatuck River Shift

The Naugatuck River Shift alternative would address the needs of the interchange
and support the goals and objectives of the PEL Study. By realigning the
Naugatuck River, the Route 8 mainline would remain on the west side of the
river, resulting in more opportunities to provide access to the Naugatuck River
on the east bank; however, potential direct impacts to the environmental
/community resources within the PEL Study have been identified and are
presented in Table 5-2 below. It is important to note that these impacts are based
on a conceptual level of design as well as information available via desktop
studies and are subject to change as additional and more detailed studies are
untaken in NEPA.

Table 5-2 Naugatuck River Shift Screening Results

Goal Group
Transportation

Level 3 Analysis Results

Analysis indicated that the Naugatuck River Shift
alternative would improve the overall LOS in the
interchange by reducing the total number of mainline
segments and arterial intersections operating at
unacceptable levels from 46 to 4. This can be attributed
to addressing geometric deficiencies, the reductions in
use of the highway for intracity travel by approx. 7.5%,
and the reduction of delays and stops within the
network. Additionally, the higher VMT and VPH
values indicate the efficiency of the network would be
improved overall. Unstacking and realigning the
mainlines of 1-84 and Route 8 and relocating service
interchanges away from the interchange core would
address many of the geometric deficiencies and would
therefore substantially improve the system’s traffic
operations. While the traffic operations in this
alternative would be improved, they are not considered
to be more or less substantial than the traffic
improvements seen with  Modern  Crossover
Interchange.

Environment / Community | This analysis indicated that overall, the Naugatuck
River Shift alternative may result in marginally more
impacts to the environment / community resources
when compared to Modern Crossover Interchange.
The realignment of the Naugatuck River to a position
that would allow for Route 8 to be built in an unstacked
configuration would result in additional construction
impacts to environmental and community resources.
Additionally, the floodplain-related compensatory
excavation that would be required along the eastern
bank of the Naugatuck River (to maintain hydraulic
capacity) would result in impacts to ROW,
floodplains, surface waters, and hazardous /
contaminated materials. While direct impacts to the
environment / community are identified, numerous
opportunities for mitigation exist and the difference in
the overall impact among the Preliminary Alternatives
is not substantially higher than Modern Crossover

Interchange.

Goal Group

Level 3 Analysis Results

Cost

The cost analysis indicated that the Naugatuck River
Shift alternative would result in a minimum 2% higher
cost when compared to the Modern Crossover
Interchange. The realignment of the Naugatuck River
would result in higher construction costs due to the
required excavation and fill activities required for its
realignment which presents some construction
challenges and additional water handling. Overall, the
cost of the Naugatuck River Shift alternative could be
accommodated by the programmatic budget and
funding resources available. The minimum associated
costs are not considered to be more substantial when
compared to the baseline.

Constructability

Analysis indicated that the Naugatuck River Shift
alternative user costs would be approximately 17.5%
greater than the user costs for Modern Crossover
Interchange. These user costs are associated with the
costs incurred by the traveling public and surrounding
community over the course of construction. While the
upper limits of the user costs range are not likely to be
incurred as part of this alternative, the length time
required for construction is anticipated to be longer
when compared to the baseline.

Recommendation: Naugatuck River Shift alternative will advance to NEPA phase
as it was determined to meet the PEL Study goals and objectives and is therefore
within the Range of Reasonable Alternatives.

5.2.2 Modern Crossover Interchange

The Modern Crossover Interchange alternative results in a configuration that
addresses the needs of the interchange and supports the goals and objectives of
the Study. This alternative was also determined to address the PEL Study goals
and objectives and may result in fewer overall impacts to the environment /
community while accommodating the broadest reaching benefits when compared
to Naugatuck River Shift. As such, Modern Crossover Interchange is also
recommended to advance to NEPA. The results of the analysis are presented in

Table 5-3.

Table 5-3 Modern Crossover Interchange Screening Results

Goal Group

Level 3 Analysis Results

Transportation

Analysis indicated that the Modern Crossover
Interchange alternative would meet the transportation
needs of the PEL Study. This alternative would
improve the overall LOS in the interchange by
reducing the total number of mainline segments and
arterial intersections operating at unacceptable levels
from 46 to 4. This can be attributed to addressing
geometric deficiencies, the reductions in use of the
highway for intracity travel by 14.5%, and the
reduction of delays and stops within the network.
Additionally, the higher VMT and VPH values
indicate the efficiency of the network would be
improved overall. Unstacking and relocating the 1-84
and Route 8 mainlines and relocating service
interchanges away from the interchange core would
address many of the geometric deficiencies in the
interchange, which substantially improves the
system’s traffic operations. The traffic operations in
this alternative are comparable to the Naugatuck River
Shift.

Environment / Community

Analysis indicated that the Modern Crossover
Interchange alternative would support the goals and
objectives of the PEL Study. While impacts cannot be
avoided entirely, the analysis indicated that this
alternative does not appear to have major impacts to
natural or community resources within the PEL Study
Area. Like Naugatuck River Shift, this alternative
would result in some impacts to natural and
community resources due to the relocation of Route 8
to the east bank of the Naugatuck River; however,
numerous opportunities for mitigation exist. Overall,
this alternative may result in slightly fewer impacts to
the environment and community in comparison to
Naugatuck River Shift.

Cost

Analysis indicated that the Modern Crossover
Interchange alternative costs can be accommodated by
the programmatic budget and funding resources
available. The associated costs are considered to be the
baseline and therefore appear to be less than the costs
for Naugatuck River Shift.

Constructability

Analysis indicated that the Modern Crossover
Interchange alternative user costs may be less than the
user costs for Naugatuck River Shift. Modern
Crossover Interchange allows for the existing stacked
Route 8 structures to operate while the new unstacked
Route 8 mainline is reconstructed offline thereby
minimizing construction impacts to users of the
interchange and the surrounding community.

Recommendation: Modern Crossover Interchange alternative will advance to
NEPA phase as it was determined to meet the PEL Study goals and objectives
and is therefore within the Range of Reasonable Alternatives.
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Table 5-4 Level 3 Evaluation and Scoring Matrix

L No-Build Modern Crossover Naugatuck
Goal and Objective  |Measure Alternative Interchange Rive% Shift
Enhance connectivity |Arterial intersections with deficient LOS, AM and PM 21 2 3
within Waterbury  |Percent reduction in use of interstate for local trips N/A 14.5% 7.5%
Improve system Mainline segments with deficient LOS, AM and PM 4 1 0
performance Freeway weave segments with deficient LOS, AM and PM 12 1 0
Freeway ramp merge/diverge segments with deficient LOS, AM and PM 9 0 1
% Change in System VMT (vehicle-miles) AM 71,121 1.0% +1.0% - 2.0%*
PM 72,556 6.0% + 6.0% — 6.5%*
% Change in System VPH (hrs) AM 21,620 2.5% + 2.5%*
PM 21,171 6.0% +6.0% — 6.5%*
% Change in System total travel time (hrs) AM 1,440 -10.0% £ (-9.0%) — (-10.0%)*
s PM 1,854 -24.5% * (-24.5%) — (-25.5%)*
g % Change in Average delay per vehicle (s) AM 30 -67.0% + (-67.0%)*
g PM 90 -86.0% + (-86.0%) — (-89.0%)*
§ % Change in Total delay, all vehicles (hrs) AM 192 -67.0% + (-65.0%) — (-67.0%)*
[ PM 589 -85.0% + (-85.0%) — (-89.0%)*
% Change in Avg. standstill time per vehicle (s) AM 2 -100% + (-100%)*
PM 8 -100% + (-100%)*
% Change in Total standstill time (hrs) AM 13 -94.0% * (-89.0%) — (-94.0%)*
PM 53 -94.5% * (-94.5%) — (-98.0%)*
% Change in Average number of stops per vehicle AM 1 -100% * (-100%)*
PM 8 -100% + (-100%)*
% Change in Total stops AM 19,048 -97.5% + (-95.5%) — (-97.5%)*
PM 184,416 -99.0% + (-99.0%) — (-100%)*
Average vehicle speed (mph) AM 49 55 + 55*
PM 40 55 + 55 - 56*
. |Costis feasible to Estimated Capital Construction Cost (2022 $B) N/A Base * (2.0%) — (7.5%)
é undertake Estimated ROW Acquisition Costs (2022 $B) N/A Base +13.5%
Life-cycle Cost (2022 $B) N/A Base +0% — 4.5%
2 [Minimize
;; Construction Impacts
g User Costs (2022 $B) N/A Base +0% — 17.5%
2
S
Support economic Potential direct impact of proposed 1-84 footprint to businesses in the
development and . . o None 7 3
revitalization Central Business District (# parcel(s))
Minimize potential ~[Potential direct impacts to ROW (acres) None 13.0 12.5
impacts to the ROW acquisition type (# parcel(s)): ** Full / Total Acquisition None 3 3
gﬁ?mﬁg natural, Partial Acquisition None 17 12
environment Easement None 7 7
Community Impacts: ** Potential n0|_se—sen3|t|ve receptor None 292 292
impacts (# parcel(s))
Potential direct impacts (acres) None 13.0 125
Potential ROW Displacements None 3 3
Residential (# parcel(s)) None 1 1
Commercial (# parcel(s)) None 2 2
Relocation Assistance Act eligible N/A Yes Yes
LEP Community Impacts: ** Potential n0|_se—sen3|t|ve receptor None 203 203
impacts (# parcel(s))
Potential direct impacts (acres) None 4.0 35
Potential ROW Displacements None
> Residential (# parcel(s)) None
E Commercial (# parcel(s)) None 0
E Relocation Assistance Act eligible N/A Yes Yes
§ Potential direct impacts to archeological resources (acres) None 15 15
?éf Potential direct impacts to wetland systems (acres) None 0.5 0.5
g Potential direct impacts to surface waters (acres) None 4.5 6.5
§ Potential direct impacts to floodplains/ floodways (acres) None 55 95
,_% Potential direct impacts to potentially hazardous / contaminated sites (acres) None 35 4.0
Notes:
Percentage and acreage values have been rounded up to the nearest half.
* Values are based on the delta between the Modern Crossover Interchange and the previously dismissed Keeping Route 8 Stacked alternative values. See Attachment A
for additional information.
** While the numerical values for this measure may be equivalent for certain alternatives, the potentially impacted parcel(s) and severity of impact may differ across
alternatives. See Attachment A for additional information.
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