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1 — Preliminary Roadway Alternatives

1.1 Overview of Alternatives Development Process

Technical Memorandum No. 1 — Existing and Future Conditions Report, documented the
level of traffic congestion that is anticipated to occur within the study corridor by the year
2030 assuming no significant infrastructure improvement or expansion. Furthermore,
this report clearly stated that doing nothing in the way of transportation infrastructure
improvement and/or expansion will result in gridlock and further decline in quality of life
for the residents of the study corridor.

1.1.1 Study Goals and Objectives

At the outset of the alternatives development process, the following goals and objectives
were communicated to the study team, the Advisory Committee, corridor Stakeholder
groups and interested parties:
e Formulate transportation improvement plans that will markedly improved safety,
mobility, and air quality
Promote planning for future change and development, and redevelopment
e Encourage transportation mode equity and balance between single occupant
vehicles, high occupancy vehicles, mass transit systems and pedestrian modes

For ease of review and documentation of the alternatives to be considered, alternatives
have been grouped under major headings including: roadway alternatives, transportation
system management/transportation demand management (TSM/TDM), transit, and
bicycle and pedestrian alternatives. The focus of this memorandum is roadway
alternatives. Technical Memorandum No. 3 focuses on the remaining TSM/TDM,
transit, and bicycle and pedestrian alternatives.

Interstate highways, highway interchanges and state and local town roads are all
considered “roadway” in the context of this memorandum.

The alternatives development process is meant to capture all potential solutions to
address the needs and deficiencies of the study corridor. The alternatives development
process employed by the study team includes the following steps:

Identification and understanding of the corridors needs and deficiencies
Brainstorming of ideas (with the understanding that there are no bad ideas)
Identification of alternatives

Screening of alternatives (reduction of the total number of alternatives)
Evaluation of preferred alternatives

Alternatives refinement

Recommendation of alternative(s) to be considered

NNk W=
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1.1.2 Needs and Deficiencies Identification

Identification of various needs and deficiencies within the corridor was achieved by plan
review, field investigation, stakeholder meetings, advisory committee input and public
outreach via public meetings and public comments documented on the project website.

1.1.3 Brainstorming of Ideas

The initial brainstorming of ideas was achieved through an advisory committee workshop
where the attendees (composed of Connecticut Department of Transportation
(ConnDOQT) transportation specialists, corridor town engineers and advisors, the Capitol
Region Council of Governments (CRCOG), local, state and federal agency specialists
and specialists from the consultant team) broke up into four groups and rotated through
four stations; highways, local roads, transit and bike/ped.

Each brainstorming station had aerial images of the corridor, a listing of the needs and
deficiencies that pertained to the subject station and colored markers to be used for
concept sketches and notation of ideas to be considered. Each person in the group signed
their name to the plans and ideas they came up with.

After the initial brainstorming workshop, the ideas captured on the plan sets were
reviewed, clarified and documented by the study team for further consideration. At
subsequent meetings some new ideas and refinements to previous ideas were
communicated.

1.1.4 Alternatives Identification

As part of the alternatives identification phase, ideas that focused on local road, state
route, ramps and interstate highway modifications were mixed and matched to create
comprehensive roadway concepts.

The evolution of these preliminary roadway concepts is discussed below in Section 1.2 —
Preliminary Alternatives.

1.1.5 Screening of Alternatives

Subsequent chapters in this memorandum discuss the process of alternatives screening
and identification of the highest performing, lowest impact alternatives.

The alternatives refinement phase and final recommendation of a preferred alternative(s)
will be documented in the Final Report. The Final Report will summarize the findings of
the technical memorandums, document final alternative refinements, consider multi-
modal transportation infrastructure construction, operation and maintenance costs,
identify a tentative implementation plan, and propose a financial funding approach.
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1.2 Preliminary Alternatives

The aforementioned alternatives development process was used as a basis for developing
ten (10) preliminary highway concepts for improving traffic capacity, highway and local
road connectivity and overall system performance. Preliminary alternatives included a
wide range of improvements, from the simple addition of an “operational lane” between
Exits 60/62 and 63 on Interstate 84, to adding/extending frontage roads and reconfiguring
interchanges. In addition, preliminary alternatives also considered the relocation of
existing high occupancy vehicle (HOV) lanes and ramp connections as well as a new
local road connection between Redstone Road and Buckland Hills Drive.

Key concerns to be addressed while developing these alternatives included the need for
more access points to different parts of the overall study area, and frontage roads or
operational lanes on the I-84 mainline to reduce weaving conflicts, thereby improving
traffic flow on the interstate arterial.

Within this document it should be recognized that the words “alternative”, “concept” and
“option” are interchangeable and have a similar connotation.

Refer to Appendix A for a schematic depiction of the preliminary roadway concepts
considered.

The ten (10) preliminary concepts were grouped as an iteration of either Concept 1 or
Concept 2. Concept 1 iterations all share a common Tolland Turnpike/Rte 30/Exit 63
interchange modification. The common elements in this interchange modification are
that the proposed eastbound frontage road would join Tolland Turnpike near to Exit 63
and a new on-ramp would be proposed opposite Tolland Turnpike at the intersection of
Tolland Turnpike and Rte. 30. Concept 2 iterations all share a common Tolland
Turnpike/Rte 30/Exit 63 interchange modification also. The common configuration for
Concept 2 depicts the proposed eastbound frontage extending under and beyond Rte. 30,
ultimately tying into a new operational lane planned between exits 63 and 64. The
Department’s planned operational lane project between exits 63 and 64 is in the early
phases of design and is expected to go to construction prior to any of the study proposals
herein.

1.2.1 Modification of Concepts

During the initial fatal flaw analysis, the concepts were repackaged and the most
beneficial elements were mixed and matched to create modifications on the theme
including Concept 1 — Mod and Concept 2B — Mod. The permutations were envisioned
to improve upon the strengths of the early alternates and eliminate elements that were
believed to provide minimal traffic benefit, cause unwarranted environmental impact and
be geometrically infeasible. Even though the concepts are depicted as line diagrames, it is
understood that ultimately, the alignment will have design dimension (for example: a new

{# Dewherry 1-3



Technical Memorandum No. 2 — Future Conditions Report — Roadway Alternatives
Buckland Area Transportation Study

one lane ramp will likely require a minimum width of 26 ft. and a maximum gradient of 5
feet in 100 feet). Refer to Appendix B for a matrix description of the modified
preliminary roadway concepts considered.

In the spirit of brainstorming, some concepts were envisioned with lines simply
connecting point A to point B to bring attention to a potential improvement for further
study. After further review by the study team’s traffic engineers and highway design
specialists it was sometimes proved that the desired connections were not reasonable
from a geometric standpoint or in some cases they were not physically possible. Efforts
were made to re-think geometrically infeasible or physically impossible connections to
see if there was a similar but more realistic way to meet the need or correct the
deficiency.

Conceptual ideas that proved to be geometrically infeasible, environmentally
irresponsible or physically impossible include:
® Concept 1 — Eastbound Frontage Road merge with Tolland Turnpike
e Concept 1A/2C — New [-84 eastbound interchange with Tolland Turnpike west of
Slater Street
Concept 1B — New ramp from Rte 44 to [-291 northbound
e Concept 1C — New eastbound frontage road, flyover ramp connection to Pleasant
Valley Road
e (Concept 2D — New turning roadway from 1-291 to the existing eastbound frontage
road

1.2.2 Additional Modification of Concepts

As review and evaluation progressed two (2) additional concept series were considered,
Concept 3 and Concept 4. The Concept 3 series (3A and 3B) focused on HOV ramp
modifications and the Concept 4 series (4A thru 4F) focused on local road modifications.

Concept 3A (similar to Concept 1C) focused on the relocation of the HOV ramps from
Buckland Street to the Pleasant Valley Road interchange via flyover ramps from the
median of I-84 just west of Exit 62. Concept 3A eliminates the signalized intersection on
Buckland Street and provides more direct access to the park and ride lot located adjacent
to the Pleasant Valley Road ramps. A modification to Concept 3A considered new
flyover HOV ramps to and from the east. Today there are no HOV ramps connecting to
Buckland Street, to and from the east.

Concept 3B proposed the relocation of Buckland Street HOV ramps to the Redstone
Road Extension overpass (overpass depicted in Concept 2E). Similar to the Concept 3A
modification, Concept 3B also considered a modification where HOV ramps would
intersect the new Redstone Road Extension overpass providing new access to and from
the east.
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The study team later dropped the new easterly HOV ramp concepts from further
consideration based on lack of travel demand. Concept 3B was also dropped from further
consideration by the study team due to anticipated traffic conflicts between HOV and
single occupancy vehicles (SOV) on the new Redstone Road Extension overpass.

As noted, the Concept 4 series (4A thru 4F) focused on local road modifications. Refer
to Appendix C for a schematic depiction of the preliminary local roadway concepts
considered. The basic premise for each of the local road modifications was to provide
alternate access to and from the core study area.

Concept 4E survived study team scrutiny with regards to traffic benefit versus social and
environmental impact. This new connector road will reduce traffic on Buckland Road by
providing alternate access to the Evergreen Walk shopping center via Pleasant Valley
Road. Concept 4D was recognized to be a duplication of the current rear circulator
roadway within the Evergreen Walk complex and was not progressed further.

Concept 4A, a new connector road between Pleasant Valley Road and the I-291
interchange, was dropped from further study due to unavoidable environmental and social
impact. Concept 4B and 4F were dropped due to unavoidable impacts with established
and thriving businesses. Concept 4C, the reconnection of Slater Street at the town line,
was recognized to have a strong travel demand benefit, but public opposition to this
concept remains intense. Therefore, Concept 4C was dropped as well.

The Concept 1 and 2, alternate A, B, or C, Mod nomenclature was later simplified to
Option 1 through Option 10. The line schematic drawings were refined and mapped over
an aerial image so that impacts could be more readily assessed. For simplicity also, the
study corridor was divided into three (3) zones with Zone 1 being in the area of the 1-84/
I-291 interchange, Zone 2 being in the area of 1-84, Exit 62 — Buckland Street and Zone 3
being in the area of I-84, Exit 63 — Route 30. Refer to Appendix D for plans depicting
Options 1 thru 10. For continuity in process and documentation the early “concept”
designations were retained along with the simplified “option” designation.

1.3 Interchange Studies at Pleasant Valley Road

The intersections along Pleasant Valley Road with the I-84 ramps and Buckland Street
were the subject of several study team workshops. Today, these existing intersections
struggle to provide adequate capacity for through and left turning traffic volumes. Future
traffic projections are expected to compound the issues. A number of alternate ramp and
intersection configurations were envisioned by the study team. Refer to Appendix E for
plans depicting the various configurations considered.
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1.4 Redstone Road Extension Studies

Early in the study process, the concept of a Redstone Road Extension spanning across the
I-84 corridor was considered highly desirable as an alternate to the overly congested
Buckland Street. A number of early concepts included the extension of the existing
frontage road system that tied in directly with the proposed Redstone Road Extension
thereby reducing the number of left turning vehicles on the I-84 EB, Buckland Street exit.

A number of alternate roadway and ramp configurations were envisioned by the study
team. On the east side of the highway, all options tied directly into the end of the existing
Redstone Road. However, on the west side of the highway, a number of touch-down
points were considered including Pavilions Drive, the Buckland Mall ring roadway, and
Buckland Hills Drive. After considerable study it was determined that concepts with a
direct connection between Redstone Road on the east and Buckland Hills Drive on the
west were the most feasible alternatives. Refer to Appendix F for plans depicting the
various configurations considered.
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2 — Alternatives Screening Process

2.1 [Evaluation of Preliminary Alternatives

As described in Chapter 1, the process of brainstorming of ideas, identifying initial
concepts, and mixing and matching the best attributes of various concepts has resulted in
a refined group of options. From this point forward, a more detailed analysis is required
to reduce further the number of options to a shortlist of preferred options. This more
detailed analysis is referred to as the screening process.

The screening process includes the following steps intended to result in a clear division
of:
e Peak hour traffic modeling and assessment
Assessment of performance related to study goals and objectives, and
e Review and comment by the Advisory Committee, stakeholders and the public

2.1.1 Peak Hour Volumes of Preliminary Alternatives

Using the traffic volumes predicted for the year 2030, ConnDOT’s traffic forecasting
unit, together with input from the study team, modeled peak hour traffic volumes for each
of the 10 options. Peak hour traffic volumes were computed for the Friday afternoon
peak, reflecting the combination of commuter, weekend, and shopping traffic. The
modeled volumes were reviewed critically to determine whether the benefit-to-cost ratio
of any alternatives warranted their exclusion from further study. Option 1, for example,
showed a peak hour volume of 190 vehicles on the new ramp intended to provide access
to 1-291 from the Pleasant Valley Road highway on-ramp. With an estimated
construction cost in millions of dollars, the study team concluded that the nominal traffic
benefit did not warrant the cost, and the option was eliminated from further study.

A number of matrices were developed to assess of performance of the alternatives based
on factors such as access, congestion reduction, safety, and intermodal connectivity.

Refer to Appendix G for matrices used to evaluate study alternatives.
2.1.2 Technical Working Group and Advisory Committee Input

The preliminary options were presented for review and comment at a number of meetings
with the studies Technical Working Group. The Technical Working Group is composed
of ConnDOT and other state agency specialists, CRCOG advisors, and area town
representatives from their respective planning and engineering offices. These meetings
were very constructive in providing important details to the study team. Some
weaknesses and flaws were also identified which led to further refinement of the
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proposals. In some cases, the points raised at these meetings provided guidance on the
dismissal of options, thereby assisting with the screening process.

An Advisory Committee meeting was held to gain further input and recommendation of
the screening of options. All AC meetings are advertised well in advance and are also
open to public participation.

Though comments and ideas from these groups were sometimes less quantifiable than
pure traffic performance, they contributed to elimination of alternatives with little or
minimal positive impact, and aided in refining the alternatives that appeared to have the
greatest potential in achieving the study goals. Local preferences, right-of-way conflicts,
and economic development objectives became apparent and aided in determining options
that appeared to provide the most benefit to the towns as well as commuters, shoppers
and the general public at large.

Refer to Appendix H for various AC and Technical Work Group meeting minutes.

A comment period was continued beyond the close of the AC meeting to allow for AC
members and the public who may not have been in attendance to submit their input.
Comments received from all of the meetings were referenced and all remaining options
were repackaged in preparation for a Public Information Meeting.

2.1.3 Public Input

Once the AC and Technical Working Group comments had been incorporated into the
various options, a Public Information Meeting was held to present all options to the
general public. Following a short introduction that summarized the study, the public was
invited to comment and ask questions. Large scale drawings of the various options were
displayed and aerial images were also provided for the public to sketch their ideas on.
Residents and commuters who frequently use the transportation system in the study area
are a valuable source of information. They have an intimate knowledge of where and
when traffic problems regularly occur, and in many instances they understand the basic
cause of the problems.

Refer to Appendix I for Public Information Meeting minutes.
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2.2 Screening of Alternatives

Through the process described above, ten (10) roadway options were reduced to four (4)
roadway options believed to have the greatest potential to meet the studies goals and
objectives. Just as before, the most beneficial elements of various options were retained
and recombined with other options to result in stronger, more effective proposals.

The concept of adding a connection from the Pleasant Valley Road Ramps to northbound
Interstate I-291, for example, proved beneficial based on the traffic volume computations,
and also received very positive reviews from the AC, Technical Working Group and the
public. Therefore, this concept was appended to all options under further consideration.

Options that did not prove beneficial were omitted from further study. The reasons for
omission may have included one or more of the following; low impact on improving
traffic capacity or safety, prohibitive construction costs (based on engineering judgment),
and unwarranted social or environmental impact.

Refer to Appendix J for Screening Matrices.
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3 — Future Performance of Preferred
Alternatives

3.1 Refined Peak Hour Volumes

From the screening process, four (4) preferred roadway options have been documented.
In some cases, these four options have been altered in the process from their original
configurations. For instance, as noted previously, the concept of adding a direct frontage
road connection from the Pleasant Valley Road ramps to I-291 proved beneficial. It was
recognized that this ramp would add value to all four (4) options.

Reconfiguration of the various options necessitated the reassignment of peak hour
volumes modeled previously. ConnDOT’s traffic forecasting unit, together with input
from the study team, reassigned peak hour traffic volumes for three (3) of the four (4)
options for use in performing more detailed traffic assessment processes. Refer to the
SYNCHRO analysis section below.

3.2 SYNCHRO Analysis

3.2.1 Introduction

This section summarizes future year 2030 transportation operating conditions at specific
locations within the Buckland study area for the Build condition. Three preferred Build
Alternatives were identified for evaluation utilizing the reassigned peak hour traffic
volumes provided by ConnDOT. The fourth Build alternative, the proposal to construct
new flyover ramps from the median HOV lanes to a new multi-modal transportation
center at the current Park and Ride Lot, was not evaluated, since peak hour traffic
volumes for this alternative were not available. More study is needed as part of the
transit system assessment to appropriately model the peak hour volumes on these ramps.
This analysis will be completed and included in the final report.

The Build condition alternatives were compared with the No Build transportation
conditions, and each other to determine which to identify as the best performing
improvement measures. The Build scenario represents a condition with traffic volumes
projected to year 2030 for a typical Friday evening peak hour. The specific improvements
in the study area under each alternative are described below.
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3.2.2 Preferred Alternatives

The three evaluated Build Alternatives and the specific features of each are as follows:

3.2.2.1 Option 2 (Concept 2D Mod)

1.

Ramp from westbound Frontage Road to I-291;

2. Red Stone Road Overpass;

3.

Half Frontage Roads along 1-84 (between Buckland Street and Red Stone
Overpass);

Single Point Urban Interchange (SPUI) at the intersection of Buckland Hills
Drive/Pleasant Valley Road/Buckland Street;

Roundabout at the intersection of Pleasant Valley Road/I-84 Westbound
Ramps;

Second exit ramp for [-84 westbound at Exit 63.

3.2.2.2 Option 3 (Concept 1 Mod)

1.

Ramp from westbound Frontage Road to I-291;

2. Full Frontage Roads along I-84 (between Buckland Street and Exit 63);

3.

4.

Single Point Urban Interchange (SPUI) at the intersection of Buckland Hills
Drive/Pleasant Valley Road/Buckland Street;
Second exit ramp for [-84 westbound at Exit 63.

3.2.2.3 Option 10 (Concept 2 Mod)

1.

Ramp from westbound Frontage Road to I-291

2. Auxiliary Lanes along I-84 (between Buckland Street and Exit 63);

3.

4,

5.

Single Point Urban Interchange (SPUI) at the intersection of Buckland Hills
Drive/Pleasant Valley Road/Buckland Street;

A signalized ‘T’ Intersection at the intersection of Pleasant Valley Road/I-84
Westbound Ramps;

Second exit ramp for [-84 westbound at Exit 63.

Refer to Appendices K and L for SYNCHRO Outputs and LOS for Optimized Preferred
Alternatives, respectively.

3.2.3 Methodology

ConnDOT developed the Friday evening peak hour year 2030 volume projections for the
study roadways, ramps and intersections for the three preferred alternatives described
above. The traffic model using SYNCHRO software that was developed for this study
and previously used to evaluate the 2030 No Build and 2005 Existing conditions was
modified to incorporate the proposed improvements for each alternative. The 2030 peak
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hour volumes for the different improvement features were also included in the
SYNCHRO traffic model.

Freeway segments, ramp sections and weave segments were also evaluated based on the
proposed improvements. The Highway Capacity Software (HCS+) was utilized to
analyze these areas.

3.2.4 Build Capacity Analysis

The tables and figures below summarize the capacity results for the intersections,
roadway segments, ramp sections and weave segments modified by the proposed
improvements identified for each Build Alternative.

Table 1 below shows the results of various intersections based on the proposed
improvements for each Build Alternative compared to the No Build. The proposed SPUI
at the intersection of Buckland Hills Drive/Pleasant Valley Road/Buckland Street
improves the operations from Level of Service (LOS) F to LOS D/E (no pedestrian
phasing/with pedestrian phasing) under each Build Alternative. The capacity required to
achieve this LOS is as follows:

Buckland Street NB — 2 Thru Lanes, and 2 Left Turning Lanes with 500 of storage
Buckland Street NB — 2 Thru Lanes, and 2 Left Turning Lanes with 200 of storage
Pleasant Valley Road EB — 2 Left Turning Lanes
Buckland Hills Drive WB — 2 Left Turning Lanes

At the intersection of Pleasant Valley Road/I-84 Westbound Ramps, the signalized ‘T’
intersection, proposed under Option 10 reveals the best operations with LOS C, compared
with the LOS F under the No Build. The capacity required to improve the LOS are as
follows:

e [-84 WB Off Ramps — 2 Thru Lanes, and a Left Turning Lane with 300’ of storage.
e Pleasant Valley Road SB — 2 Thru Lanes, and a Channelized Right Turning Lane.

The Roundabout proposed under Option 2 will operate at LOS F regardless of the
capacity. The intersection of Deming Street (Route 30)/I-84 Exit 63 WB Ramps/Avery
Street will improve from LOS F to LOS D under all three alternatives based on the
proposed second off ramp at this location. Travel demand model results show that over
500 vehicles will be shifted during a Friday PM peak hour from the existing I-84
westbound off-ramp at Exit 63 to the proposed second off-ramp. The proposed second
off-ramp eliminates the existing left-turn movement at the intersection of Deming Street
(Route 30)/I-84 Exit 63 WB Ramps/Avery Street, and redistributes this traffic to the
westbound approach of Deming Street.
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BUILD ALTERNATIVES INTERSECTION CAPACITY ANALYSIS

2030 FRIDAY PM PEAK HOUR

No Build Option 2 Option 3 Option 10
Volume Level of | Volume Level of Service Level of Service | Volume Level of Service Level of Service| Volume Level of Service Level of Service
LD.# Location Service w/o Ped Phase”  w/ Ped Phase” w/o Ped Phase” w/ Ped Phase® w/o Ped Phase”  w/ Ped Phase”
8 Buckland Hills Dr. at Pleasant Valley Rd/Buckland St 7350 F
SPUI Signalized Intersection 4050 D E 4170 D E 4170 D E
SPUI Eastbound Merge (Unsignalized) 1640 E N/A 1820 F N/A 1820 F N/A
SPUI Westbound Merge (Unsignalized) 3000 F N/A 3400 F N/A 3400 F N/A
9  |Pleasant Valley Rd at I-84 Westbound Ramps (Signalized) 4200 F 4420 F F
Roundabout (Unsignalized) 4020 F N/A
T-Intersection (Signalized) 4420 C C
Redstone Overpass at EB Frontage Rd (Unsignalized) N/A 1559 D N/A N/A N/A
13
Buckland St at I-84 Eastbound Ramps/Exit 62 (Signalized) 6565 F 5415 E N/A Same as No Build Same as No Build
14" |Buckland St at Red Stone Rd (Signalized) 4060 D 3890 N/A C 3930 N/A C 3930 N/A C
23
Deming St (Route 30) at I-84 Exit 63 WB Ramps/Avery St (Signalized) | 5570 F 5570 D N/A 5570 D N/A 5570 D N/A
Notes

1. With concurrent pedestrian phasing
2. With exclusive pedestrian phasing

3. Year 2030 volumes provided by ConnDOT
4. Intersections 13, 14 and 23 were only study intersections where LOS changes occurred between No Build and Build Options.
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Table 2 below shows the results of the Ramp Analysis for various ramp sections
impacted by the Build Alternatives. Based on the results of the ramp analysis, the
proposed second off ramp at Exit 63 will improve the capacity by 10% for this traffic
under all three alternatives.

TABLE 3-2
RAMP CAPACITY ANALYSIS
2030 FRIDAY PM PEAK HOUR
No Build
Location Ramp Type | Condition Build Condition
Option 2 Option 3 Option 10
Level of Level of Capacity Level of Capacity Level of Capacity
Service Service | Improvement | Service | Improvement | Service | Improvement
1-84 EB Exit 60/62 Merge On-
(Buckland St) Ramp E Same as No Build F 37% Same as No Build
1-84 EB Exit 63 Diverge
(Route 83) Off_Ramp F F 28%
1-84 WB Exit 63 Diverge
(Route 30 NB) Off._Ramp D D 10% D 10% D 10%
1-84 WB Exit 63 Diverge
(Route 30 SB) Off_Ramp C C C
Notes:

1. Year 2030 volumes provided by ConnDOT

The freeway segment analysis reveals that each alternative improves operations along I-
84 eastbound at different locations depending on the alternative. Options 2 and 10 show
improvements over the No Build scenario along different segments, but still operate at
LOS F between 1-291 and Exit 63. Option 3 reveals the only LOS improvement for a
segment of 1-84, which occurs between the proposed frontage road’s exit and on ramps.

Table 3 below summarizes these results.
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INTERSTATE SEGMENT CAPACITY ANALYSIS

TABLE 3-3

2030 FRIDAY PM PEAK HOUR

Level of | Volume Change

Location Scenario Volume | Service from No Build
1-84 EB between Exit 60/62 and Exit 63 |No Build 8000 F

Build Option 2

Between Exit 60/62 & EB Frontage Rd

On Ramp 6920 F -1080

Between EB Frontage Rd On Ramp &

Exit 63 8000 F None

Build Option 3

Between Exit 60/62 & EB Frontage Rd

Off Ramp 6920 F -1080

Between EB Frontage Rd Off Ramp & On

Ramp 5190 D -2810

Between EB Frontage Rd On Ramp &

Exit 63 6270 F -1730

Build Option 10

Between Exit 60/62 & On Ramp from

Auxiliary Lane 6920 F -1080

Between Auxiliary Lane On Ramp & Off

Ramp 8000 F None

Between Off Ramp onto Auxiliary Lane &

Exit 63 6270 F -1730
1-84 WB between Exit 60/62 and Exit 61 |No Build 4590 D

Build Option 2 3490 C -1100

Build Option 3 3890 C -700

Build Option 10 3890 C -700
I-84 WB between Exit 63 and Exit 60/62 |No Build 5590 E

Build Option 2 3490 C -2100

Build Option 3 3890 C -1700

Build Option 10 3890 C -1700

Notes:

1. Year 2030 volumes provided by ConnDOT

Refer to Appendices K and L for SYNCHRO Outputs and LOS for Optimized Preferred

Alternatives, respectively.
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3.3 Optimization of Lane Configuration

Since the beginning of the study, all conceptual ideas were communicated by schematic
line diagrams. In the screening process, the line diagrams were replaced with drawings
that represented lines with a more appropriate dimension. Still, no true lane arrangement
was communicated. Prior to the start of the SYNCHRO evaluation, the four (4) preferred
options were refined to greater detail using MicroStation CAD design techniques. Actual
lane arrangements were developed with the expectation that initial lane arrangements
would need to be refined.

Throughout the traffic assessment process of evaluating ramp-to-ramp weaving analyses,
intersection queuing analyses and signalized intersection analyses, lane configurations
were re-evaluated and reconfigured to improve the overall performance of the options.

The final SYNCHRO analysis outputs described herein reflect optimized lane
configurations. The challenges that still exist with regard to lane arrangement will play a
role in the further screening and refinement of these preferred options. (These findings
will be outlined in the final report.)

3.4 Environmental Evaluation
3.4.1 Introduction

This report summarizes potential natural, cultural, and community/social impacts
associated with three transportation improvement options (Options 2, 3, and 10)
developed for the Buckland Area Transportation Study (BATS). These options are
described in detail in Section 2 of Technical Memorandum #2. To assess potential
impacts, each of the proposed improvement option concepts were superimposed onto
Geographic Information Systems (GIS) base mapping depicting existing environmental
conditions in the study area. The GIS base mapping was developed in September 2006
and was included in Technical Memorandum No. 1. Data used to develop the GIS base
mapping was provided by the Connecticut Department of Environmental Protection
(CTDEP), CRCOG, Town of South Windsor, and Town of Manchester GIS. Limited
field reconnaissance was conducted during the summer of 2006 to verify the location and
accuracy of the GIS information. In addition to GIS mapped data, U.S. Census 2000 data
and municipal land use, conservation, and development plans were consulted as part of
the analysis.

Results of the environmental impacts screening are presented in a matrix (Table 1), which
is supplemented by descriptive text. The information presented in this report will be
considered by transportation and community planners during the process of further
developing transportation system safety and improvement plans for the Buckland area.
The ultimate transportation improvement implementation plan will be developed with the
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goal of providing for future community growth and development while minimizing
environmental impacts and ensuring transportation equity and balance within the study
area. The selected transportation improvement options will be subject to more detailed
environmental analysis and review under both the National Environmental Policy Act
(NEPA) and Connecticut Environmental Policy Act (CEPA). This NEPA/CEPA review
will occur at a later time once the proposed improvements are programmed into the State
Transportation Improvement Program (STIP) and funding is secured.

3.4.2 Summary of Anticipated Impacts

Table 1 is a matrix depicting the results of the preliminary screening of anticipated
environmental impacts associated with each of the three transportation improvement
options (Options 2, 3, and 10). The purpose of this matrix is to compare the three options
with respect to potential impacts to existing natural, cultural, and community/social
resources located within the BATS study area. It is important to note that the information
presented in the matrix is based predominantly on mapped GIS resources and represents a
planning level analysis only. More formal and detailed environmental impact analyses
would occur at later project stages. For this planning level analysis, a simple high,
medium, and low ranking is used to compare alternatives for each resource category. A
high ranking signifies a greater adverse impact whereas a low ranking equates to minimal
impact. Where impacts are not anticipated for a particular resource category, “No
Adverse Impacts Anticipated” is reported in the matrix.
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TABLE 3-4

SUMMARY COMPARISON OF ANTICIPATED ENVIRONMENTAL
IMPACTS ASSOCIATED WITH PROPOSED TRANSPORTATION

IMPROVEMENT OPTIONS
RESOURCES TRANSPORTATON IMPROVEMENT OPTIONS
Option 2 Option 3 Option 10
Land Use and Zoning Medium Low/Medium Medium
Surface Water Resources Low Medium Medium
Wild and Scenic Rivers No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Groundwater Resources Low Low Low
Wetlands Low/Medium Medium Medium
Floodplains and Stream Channel | No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Encroachment Lines Anticipated Anticipated Anticipated
Threatened and Endangered Medium Medium/High Medium/High
Species/Critical Wildlife Habitat
Farmlands Low Low Low
Air Quality Low Low Low
Hazardous Waste Sites No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Noise Sensitive Areas Medium Medium Medium
Community Resources No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Cultural Resources No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Section 4(f) Resources No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Section 6(f) Resources No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated
Environmental Justice No Adverse Impacts | No Adverse Impacts | No Adverse Impacts
Anticipated Anticipated Anticipated

3.4.3 Land Use and Zoning

Impacts to land use were evaluated based on the effect that the project may have on the

following factors:

Access to land,

Zoning consistency

Land acquisitions and use displacements,
Encroachments on existing land use,

Changes to land use patterns,
Compatibility of land uses, and

As the plans for improving the roadway system in the Buckland study area are conceptual
only at this time, this analysis takes a strictly qualitative look at what impacts could
potentially occur with each of three transportation improvement concepts, Option 2,
Option 3 and Option 10.
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3.4.3.1 Option 2:

Option 2 has the potential to require the acquisition of up to three (3) properties
and to encroach on at least ten (10) other properties with partial parcel
acquisitions. The property acquisitions could displace an apartment building and
one business.

Access to both vacant and developed land would be improved with Option 2 and
new access to some currently vacant, developable land could be created. In
addition, improvements to intersections on Pleasant Valley Road will improve
traffic flow, enhancing access to local businesses. These results can be considered
beneficial effects. In particular, the completion of an alternate access road
ultimately connecting to the Evergreen Walk complex could open up opportunities
for new development along the new roadway. This alternative access to Evergreen
Walk is included in Options 3 and 10 as well.

It is expected that market forces and ongoing development trends in the Buckland
area will continue. As such, enhancements to roadways would be considered
consistent and compatible with existing land use trends. The potential new
roadways or roadway segments would not conflict with the overall mix or
arrangement of land uses existing today. Nonetheless, the construction of new
roads across currently vacant parcels can be expected to alter localized land use
patterns. Where new access is available, intensified development may result,
enabling change in land use patterns in small areas over time. This change may be
beneficial in terms of economic development but uncertain in terms of community
or neighborhood character.

State projects are not required to meet local zoning regulations. However,
ConnDOT strives to design projects to be sensitive to local zoning objectives and
avoid conflicts with local zoning designations. The Buckland area is zoned for a
diverse mix of uses. In those locations where the zoning designations are non-
residential, new roadway elements would generally not conflict with zoning.
However, where new roadway elements would cross and bisect residentially zoned
properties, they could be considered inconsistent with the intended uses for homes
and residential neighborhoods.

3.4.3.2 Option 3:

Option 3 would generally have the same potential impacts as Option 2. As
Option 3 does not include a new connector road at Redstone Road, no impacts
would occur there as with Option 2. Option 3 would have fewer property
acquisitions and property encroachments than Option 2 as well as no
displacements. In addition, no new access to the undeveloped lands between the
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interstate and Tolland Turnpike would be provided and no indirect effects on
development patterns would be generated in that locale.

Like Option 2, Option 3 includes an alternate access to Evergreen Walk from
Pleasant Valley Road. Land use and zoning impacts associated with this access,
as described above under Option 2, will be identical for Option 3.

3.4.3.3 Option 10:

Option 10 would generally have the same potential impacts as Option 3. As with
Option 3, it does not include a new connector road at Redstone Road, and no
impacts would occur there. Option 10 includes a reconfigured access pattern and
roadways at Pleasant Valley Road and the egress ramps to 1-84. This new access
road may require one property taking with one business displacement and
encroachment or partial taking of a second property.

Like Option 2, Option 10 includes an alternate access to Evergreen Walk from
Pleasant Valley Road. Land use and zoning impacts associated with this access,
as described above under Option 2, will be identical for Option 10.

3.4.4 Surface Water Resources

Impacts to surface water resources (streams, rivers, ponds and lakes) were evaluated based
on the number of times the footprint of a proposed transportation improvement option
crosses and/or encroaches upon these surface water resources within the BATS study area.

3.4.4.1 Option 2:

The alternative access to Evergreen Walk that is proposed to extend from Pleasant
Valley Road across Smith Street also crosses an unnamed stream that flows
northwest into Plum Gulley. It is unknown at this conceptual planning stage
whether or not the unnamed stream would be crossed with a clear span bridge or if
it would flow through a culvert. The potential impact to this unnamed stream is the
same for all three options as each includes this proposed alternative access to
Evergreen Walk. There are no other impacts to surface water resources from
Option 2.

3.4.4.2 Option 3:

In addition to the potential impact to the unnamed stream located just north of
Smith Street (refer to the Evergreen Walk Alternative Access Road discussion
under Option 2), Option 3 also crosses an unnamed stream that flows along the
west side of Slater Street. The stream flows to the south and discharges into the
Hockanum River. Both the eastbound and westbound frontage roads along I-84
associated with Option 3 will cross this unnamed watercourse. It is unknown at
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this conceptual planning stage whether or not the unnamed stream would be
crossed with clear span bridges or if it would flow through culverts. Overall,
Option 3 will cross a total of three (3) surface water resources.

3.4.4.3 Option 10:

Similar to Option 3, Option 10 will cross the unnamed stream that parallels Slater
Road on the west, and it will also cross the unnamed stream located north of Smith
Street (refer to the Evergreen Walk Alternative Access Road discussion under
Option 2). Option 10 includes eastbound and westbound auxiliary lanes along [-84
between Buckland Street and Deming Road. The lanes will each cross the
unnamed stream paralleling Slater Street. It is unknown at this conceptual
planning stage whether or not the unnamed stream would be crossed with clear
span bridges or if it would flow through culverts. Overall, Option 10 will cross a
total of three (3) surface water resources.

3.4.5 Wild and Scenic Rivers

There are no rivers designated by the National Park Service as Wild and Scenic Rivers in
the study area. Thus, Options 2, 3, and 10 will have no impact on Wild and Scenic
Rivers.

3.4.6 Groundwater Resources

Impacts to groundwater resources were evaluated based on the potential for a
transportation improvement option to affect wellfields, Aquifer Protection Areas (APAs),
water company lands, drinking water resources/wells, and Sole Source Aquifers (SSAs).

Proposed roadway improvements for all three options will occur within an APA
associated with an extensive wellfield known as the New State Road Wellfield. This
wellfield is owned and operated by the Manchester Water Department. A proposed 1-291
westbound connection from the 1-84/1-384 on-ramp near the East Hartford Town Line
(an element included with all three options) is located within this APA. Additionally,
improvements to the lengthy 1-84 eastbound Buckland Street off-ramp proposed under
Option 2 will also occur within this APA. Overall, potential impacts to groundwater
resources from all three options are anticipated to be minimal.

3.4.7 Wetlands

Wetlands within the study area were identified using a combination of Natural Resource
Conservation Service (NRCS) soils data (1996) and National Wetland Inventory (NWI)
mapping. Wetland locations and sizes were mapped based on the NRCS soils mapping
(GIS coverage) for poorly drained, very poorly drained, alluvial and floodplain soil types
within the study area. These soil types correspond to the Connecticut state wetland
definition. A windshield survey was then conducted to verify wetland locations in the
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field. No delineation, function and value assessments, or vegetation mapping were
conducted for this planning level study. Thus, the assessment of potential wetland
impacts associated with each of the transportation improvement options for this
memorandum is solely based on comparing GIS mapped resource information with the
footprint of each proposed option. A more detailed assessment of potential wetland
impacts will occur during subsequent project planning and design stages as part of the
NEPA/CEPA and permitting process. At that time, wetland resources will be field
delineated, function and value assessments will be conducted, and detailed vegetation
mapping will be prepared for each impacted wetland system.

3.4.7.1 Option 2:

It appears from the conceptual drawings that the only potential wetland impact
associated with Option 2 occurs north of Smith Street. The proposed footprint of
alternative access to Evergreen Walk from Pleasant Valley Road, which is an
element of all three transportation improvement options, will directly impact
approximately 0.5 acres of the western end of a broad wetland (approximately 6.4
acres in size) that is underlain by alluvial and floodplain soils. This wetland
pocket is associated with an unnamed stream that originates north of the Toys-R-
Us plaza along Pleasant Valley Road and flows into Plum Gulley from the
southeast. Based on the available GIS wetland mapping, there are no other
wetland impacts evident at this early planning stage associated with Option 2.

3.4.7.2 Option 3:

In addition to the potential wetland impact associated with the proposed
alternative access to Evergreen Walk from Pleasant Valley Road as described
above for Option 2, it appears that Option 3 may also have a limited impact to
wetlands associated with the unnamed stream that parallels Slater Street on the
west. This impact will occur with the construction of the eastbound and
westbound frontage roads that parallel 1-84 between Buckland Street and Deming
Street. It does not appear from the conceptual drawings that the frontage roads
actually cross wetlands in this area, but they are directly adjacent to GIS mapped
wetlands. Thus, the potential exists for fill slopes and construction activities to
encroach upon the wetlands in this area.

Based on the available GIS wetland mapping, there are no other wetland impacts
evident at this early planning stage associated with Option 3.

3.4.7.3 Option 10:

Potential wetland impacts associated with Option 10 are virtually the same as
those described above for Option 3.
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3.4.8 Floodplains and Stream Channel Encroachment Lines

The overlay analysis conducted to identify potential environmental impacts associated
with each of the three transportation improvement options (Options 2, 3 and 10)
determined that there will be no impacts to 100-year or 500-year Federal Emergency
Management Agency (FEMA) designated floodplains from any of the improvement
options. All floodplain resources in the study area are either associated with Plum Gulley
and the Podunk River on the north or with the Hockanum River to the south. The
proposed options do not impact these surface water resources.

There will also be no impacts to Stream Channel Encroachment Lines (SCEL) associated
with any of the proposed transportation improvement options.

3.4.9 Threatened and Endangered Species/Critical Wildlife Habitat

A review of the 2006 CTDEP GIS Natural Diversity Database (NDDB) of State and
Federal Listed Species and Significant Natural Communities identified a total of nine areas
within the study area where state threatened and endangered species and/or significant
natural communities potentially exist. The sites include two along the I-291 corridor in
the western part of the study area, two to the north of the JC Penney Logistics Center near
the Manchester/South Windsor town line, one near the Shoppes at Buckland Hills, two
sites in the vicinity of the Buckland Street/Tolland Turnpike intersection in Manchester,
one along the East Hartford/Manchester town line in the vicinity of Wickham Park, and
one site located to the north of Union Pond.

A database information request was completed and submitted to the CTDEP NDDB for
the BATS study on July 31, 2006. According to the CTDEP NDDB response letter dated
August 17, 2006, there are state-listed wildlife species that occur within the BATS study
area. The NDDB program botanist has determined that there are no state-listed plants in
the BATS study area.

3.4.9.1 Option 2:

The proposed alternative access to Evergreen Walk that extends from Pleasant
Valley Road across Smith Street (an element of all three transportation
improvement options) bisects two CTDEP NDDB areas. Improvements in the
vicinity of the Buckland Hills Mall under this option also impact a third CTDEP
NDDB area.

3.4.9.2 Option 3:

In addition to the two NDDB areas impacted by the proposed alternative access to
Evergreen Walk, Option 3 also includes roadway improvements that will encroach
upon the NDDB site located in the vicinity of Buckland Hills Mall as well as a
fourth NDDB site located in the vicinity of I-84 at Wetherell Pond.

i# Dewherry’ 3-14



Technical Memorandum No. 2 — Future Conditions Report — Roadway Alternatives
Buckland Area Transportation Study

3.4.9.3 Option 10:

This transportation improvement option encroaches upon the same four NDDB
areas as Option 3.

Overall, regardless of which transportation improvement option is advanced for design and
implementation, there will be a need for further consultation with a CTDEP NDDB
program wildlife specialist. This consultation may result in the need for site specific
wildlife surveys to be conducted in the project area by a qualified biologist in order to
determine the presence and/or absence of protected species.

3.4.10 Farmlands

All three transportation improvement options will result in some loss of prime and
statewide important farmland soils. However, none of the impacted farmland soil areas
currently support active farms and most of them have already been disturbed by other
existing land uses including residential and commercial developments.

The proposed alternative access to Evergreen Walk from Pleasant Valley Road (an
element of all three transportation improvement options), crosses an area of statewide
important farmland soils that is located along Smith Street. These soils have already been
developed for residential land use and are not actively farmed.

Options 3 and 10 both encroach upon areas of prime farmland soils located south of I-84
in the vicinity of the Waterford Commons condominium development. These
transportation improvement options also cross areas of prime farmland soils located north
and south of I-84 in the vicinity of Slater Street. None of the aforementioned prime
farmland soils areas support active farms and have been developed for residential,
commercial, and transportation purposes.

Overall, the three proposed BATS transportation improvement options have minimal
impacts to prime and statewide important farmland soils and no adverse impacts to active
farmland.

3.4.11 Air Quality

For transportation projects, the criteria pollutants of primary concern are mobile sources
of carbon monoxide, ozone, and particulate matter. The impacts of a particular project on
regional air quality are assessed when the Metropolitan Planning Organization (in this
case CRCOG) develops an air quality conformity determination of the region’s
transportation plans The conformity determination must demonstrate that transportation
plans will not contribute to exceedences of air quality standards.

Impacts from each of the proposed options would be similar, in that they could result in
increased automobile traffic in the vicinity. However, the project is also intended to
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relieve congestion and idling in the study area. Thresholds for Level of Service and
intersection usage would need to be assessed at the project level to determine if additional
air quality analysis would be required.

During construction, potential short- term air quality impacts could include airborne dust
and emissions from construction vehicles.

3.4.12 Hazardous Waste Sites

Potential hazardous waste sites in the study area were identified using the United States
Environmental Protection Agency (EPA) Envirofacts Data Warehouse. In addition, the
CTDEP GIS data for Landfill Leachate and Wastewater Discharges was consulted to
characterize the potential for hazardous materials or contamination in the study area. No
field verification or visual inspection of these locations has been conducted for the
BATS.

Based on the mapped GIS information, the proposed transportation improvement options
developed for the BATS will have no direct or indirect impacts on known hazardous
waste sites. A more detailed investigation of potential hazardous wastes/materials will
need to be conducted later in the project planning process during the NEPA/CEPA phase,
especially for properties that will need to be acquired for the transportation improvement
option selected for implementation.

3.4.13 Noise Sensitive Areas

The Federal Highway Administration’s Noise Abatement Criteria (NAC) documented in
23 CFR 772, Procedures for Abatement of Highway Traffic Noise and Construction
Noise is based on Land Use Activity Categories. Land uses considered most sensitive to
highway noise are designated as either Land Use Activity Category A or B. Land Use
Activity Category A includes lands on which serenity and quiet are of extraordinary
significance and serve an important public need and where the preservation of those
qualities is essential if the area is to continue to serve its intended purpose. Such uses
include outdoor amphitheatres, outdoor concert pavilions, and National Historic
Landmarks with significant outdoor use. Land Use Activity Category B areas include
picnic areas, recreation areas, playgrounds, active sports areas, parks, residences, motels,
hotels, schools, churches, libraries, and hospitals. All land uses except residences listed
as Activity Category B are often treated as special use facilities due to the difficulty in
determining the number of receiver units. Each State DOT should adopt a standard
practice for analyzing these special use facilities that is consistent and uniformly applied
statewide.

The three transportation improvement options were evaluated in terms of their physical
relationship to identified Category A and B land uses in order to determine the potential
for future noise impacts associated with each option.
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3.4.13.1 Option 2:

The proposed alternative access to Evergreen Walk that extends from Pleasant
Valley Road (an element of all three transportation improvement options) crosses a
residential neighborhood defined by Smith Street. It is not known at this
conceptual phase whether the crossing of Smith Street will be at-grade or grade
separated. Regardless, the homes immediately adjacent to the new roadway may
experience noise levels above existing levels due to the increased volume of traffic
anticipated to pass by the area to access the Evergreen Walk retail area.

The proposed new access from I-84 leading directly into the Buckland Hills Mall
and the Redstone Road area will bring traffic closer to the northwestern corner of
the Waterford Commons condominium complex located south of 1-84. The new
roadway configuration will also outlet traffic onto Buckland Hills Drive directly
opposite the Buckland Hills Apartments. Waterford Commons condominium units
directly adjacent to the new roadway or Buckland Hills apartments closest to the
intersection with Buckland Hills Drive may experience noise levels above existing
levels due to potential increased traffic volumes in the area.

3.4.13.2 Options 3:

In addition to the potential increased noise levels in the Smith Street neighborhood
from the proposed alternate access to Evergreen Walk as described above under
Option 2, the proposed eastbound frontage road under Option 3 will bring a lane of
traffic closer to the Waterford Commons condominium complex as well as to the
northern-most residences in the Lisa Drive neighborhood. These residential areas
may therefore experience noise levels above existing levels due to this element of
Option 3. There are no other noise issues associated with Option 3.

3.4.13.3 Option 10:

Potential noise impacts associated with Option 10 will be similar to those described
for Option 3 as the Smith Street neighborhood, Waterford Commons condominium
complex, and the Lisa Drive neighborhood may all experience noise levels above
existing levels.

As design of the selected transportation improvement option advances into the
NEPA/CEPA phase, potentially impacted noise sensitive land uses will be identified and
future noise levels will be modeled to determine the potential for noise impacts associated
with the project.

3.4.14 Community Resources

There are many community resources, including schools, parks, libraries, and emergency
services, that add to the quality of life and public health and safety in the towns of
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Manchester, South Windsor, and East Hartford. The proposed BATS transportation
improvement options will not directly impact any of these community resources. The
options will benefit study area towns by improving traffic flow and circulation within and
through the project area. They will also improve provision of emergency response
services through improved transportation connections and additional access points to 1-84
and various locations around the Buckland Hills Mall.

3.4.15 Cultural Resources

Documentary research at the Connecticut Historical Commission (SHPO) and a review of
the National Register of Historic Places (NRHP) database revealed that numerous historic
resources are located within the BATS study area. There are also several tobacco barns
located throughout the study area which are a vital part of this area’s past and are
cherished by the local citizenry. Known cultural resources are thoroughly documented in
Technical Memorandum #1 that was completed for the BATS study in September 2006.

Based on the mapped cultural resource GIS information, the proposed transportation
improvement options developed for t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>