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Executive Summary

This study focuses on transportation improvements along Route
100 in Cumberland. The purpose of this study is to evaluate, analyze
and improve local mobility and accessibility for the West
Cumberland Area while also providing for safety and mobility
improvements for regional users along the Route 100 corridor
connecting Portland and Gray. This study considered a no-build
alternative (unsignalized intersection), a signalized intersection, and
a roundabout for the reconfiguration of the intersection of Route
100 with Skillin Road/Blackstrap Road, as well as access
management, and corridor & intersection improvements for all
transportation modes. Both the signalized and roundabout
alternatives assume a three-lane section for Route 100 including a
continuous two-way left turn lane.

There have been prior studies completed for this area focusing on
potential signalization of the intersection as well as recent efforts by
the Town to provide enhanced pedestrian, landscaping, and lighting
improvements. Some of those recommendations have been
implemented including expanded sidewalk facilities along Route 100
and along small portions of Skillin Road and Blackstrap Road.

Route 100 is generally a two-lane roadway section, is classified as a
Minor Arterial and corridor priority 3 with a posted speed limit of
35 MPH and a factored AADT of approximately 5,600 vehicles. It
suffers from operational challenges including heavy traffic queuing
and low levels of service during peak travel times. The intersection
has been classified as a High Crash Location for at least three 3-year
periods since 2014. The corridor has poor access management,
speed control issues and poor pedestrian and bicycle
accommodations. In addition to alternative treatments for the
intersection, pedestrian, access management and capacity
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improvements to the existing roadway network of Route 100, Skillin
Road and Blackstrap Road are being proposed.

Traffic analysis and computer simulation modeling have been
completed for each of the alternatives for the year 2023 and a
future year of 2045. The same analysis has been completed for a
No-Build condition, which assumes no improvements to the Route
100 corridor. All the alternatives analyzed have acceptable levels of
service for traffic operations (defined as a Level of Service of D or
better), and all are equal or better than the No-Build condition. It is
noted that while the intersection would meet two of the signal
warrants for the 2045 Analysis, it does not currently meet signal
warrants in 2023.

Concept plans and cost estimates for each alternative have been
generated. Alternatives have been evaluated on how well each meet
the purpose and need statement of this study. That evaluation has
considered factors such as, is mobility improved, is corridor safety
improved, is bicycle and pedestrian accommodations provided, and
is traffic calming provided, etc.

After comparing the alternatives to the study purpose and need, the
study team has determined that both build alternatives (signalized
intersection and roundabout) coupled with improvements to the
existing roadways will improve mobility, corridor safety and will
improve bicycle and pedestrian accommodations. However, as the
intersection does not currently meet signal warrants thereby
precluding implementation of the signalized intersection alternative
at this time, the study team recommends implementation of the
roundabout alternative so that capacity benefits, mobility
enhancements and corridor safety benefits can be realized as soon
as funding is identified and secured.



In terms of community development goals, there are opportunities
to make improvements that advance Cumberland’s goals in other
areas of part of this transportation system work. There are many
ways the town should consider complimentary actions that can be
incorporated into the planning and design of transportation
improvements, such as open space, economic development and
placemaking goals.  Specifically, work should include additional
pedestrian connections, green space, pocket parks, and improved
signage.

The study team has developed an opinion of probable construction
costs for each of the alternatives analyzed as part of the Study.
Construction costs are the costs needed to build the project. Using
the conceptual layouts developed for each of the alternatives,
preliminary quantities have been calculated, and construction costs
have been estimated using Maine DOT average unit pricing and pay
items. Work assumes full-depth construction of the necessary
roadway widening as well as the proposed intersection
improvements. A 25% contingency has been added to each of the
construction cost estimates. The construction costs are presented
in 2023 dollars and no escalation to future years has been included.
The conceptual construction cost estimate for the recommended
alternative (roundabout) is summarized below:

included engineering costs at 10% of construction costs for each
alternative. Inspection costs have been estimated at 10% of the
construction cost. Right of way costs are based on anticipated
property impacts and the potential acquisition of land that may be
needed for the project. The conceptual total project cost for the
recommended alternative (roundabout) is summarized below.

Total Project
Description Costs

Roundabout Alternative $14,440,000

Conceptual

Description Construction Costs

Roundabout Alternative $11,700,000

Total project cost is a Maine DOT term that includes not only the
construction costs, but also the engineering costs, inspection costs
and right of way costs associated with a project. The study team has
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A detailed breakdown of all cost estimates is included in this report,
along with the concept plans for each of the alternatives.



Introduction

The Town of Cumberland in collaboration with the Maine
Department of Transportation (Maine DOT) pursuant to a Planning
Partnership Initiative (PPl) agreement has contracted with Gorrill
Palmer, VHB, and Viewshed to perform a West Cumberland
Transportation Feasibility Study. This study will complement
previous planning initiatives efforts for the West Cumberland area,
and will evaluate potential strategies to improve mobility, safety and
traffic calming along the Route 100 corridor. This study will
consider improving access to the properties and businesses within
the study area by means of intersection geometric improvements,
increased mobility through optimized traffic analysis, provisions for a
center turn lane, better access management, and provisions for new
and improved bicycle and pedestrian infrastructure.

Purpose & need

The purpose of this study is to identify a range of implementable
alternatives to improve the safety and mobility for all modes of
transportation both now and into the future and to create
conditions that will allow mixed use, village scale redevelopment. A
primary need is to improve safety at the intersection and
intersection approaches, control excessive speeds, provide for
improved access management, and to create a safer space and
accommodations for pedestrians and bicycles.

A secondary purpose is to bring all elements of the transportation
system into alignment with local land use, economic development,
and quality of place goals. Transportation improvements that make
it easier and safer to move within and through West Cumberland

will help meet these goals.
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Prior planning work

The Route 100 corridor in West Cumberland has been a focus for
the Town of Cumberland from both a land development and
transportation perspective for at least |5 years. The following is a
summary of prior planning work for the Route 100 corridor:

Route 100 Corridor Study — This 2006 study recommended
changes to the zoning along Route 100 that would create new
zoning including village commercial and village office commercial
zones along Route 100 between the Gray town line to the Falmouth
town line. A center turn lane was recommended in the village
commercial zone to improve access and mobility.

Route 100 Design Guidebook — The purpose of this 2007 document
was to encourage high quality, economically viable development that
reinforces a sense of place and promotes sustainable development,
preserves the rural appearance of the corridor by requiring
buffering, landscaping and open space and fosters an attractive,
functional and safe environment for housing and commerce all while
providing for pedestrian and bicycle accommodations.

Town of Cumberland Comprehensive Plan — This 2009 plan
identified the Route 100 as a growth area for economic
development, recommended safety improvements to the Route
100/Skillin Road/Blackstrap Road intersection, recommended better
and safer accommodations for pedestrians and bicycles and
recommended public water infrastructure be added to the Route
100 corridor to support new development.

Intersection and Speed Evaluation Study — In 2016, a signal warrant
analysis and speed evaluation study were completed for the Route
100/Skillin Road/Blackstrap Road intersection.




The goal of this study is to enhance and build off the good ideas
from the prior studies and develop recommendations that can be
supported (by the public, Town and Maine DOT) and can be
implemented as an outcome of this study. Recommendations and
outcomes of this study will be subject to available local, state and/or
federal funding.

Study Area

The overall study area for this project is centered on the
intersection of Route 100, Skillin Road and Blackstrap Road. The
study area runs along Route 100 (Gray Road) with Castle Rock
Drive intersection on the southerly end to the intersection with
Forest Ave on the northerly end. The study area includes Blackstrap
Road extending from Route 100 intersection to the Maine Turnpike
bridge and includes Skillin Road from the Route 100 intersection to
Tammy Lane. The length of the study area along Route 100 is
approximately 1.06 miles.

The study area includes the intersections with Castle Rock Drive,
Rooster Ridge, Mill Road, Faraday Drive, Highland Ave, Forest Ave,
George Road, Kathy Lane, and Tammy Lane. There are existing
pedestrian sidewalks on Castle Rock Drive and Rooster Ridge but
no existing sidewalks on the other side roads. The West
Cumberland recreation facility with a playground, ballfields and a
basketball court is located on Blackstrap Road, near the community
center and West Cumberland fire station. Providing safe pedestrian
and bicycle connections to these facilities will be important for this
study.
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Public Process

Public outreach is a key component to this project. In addition,
coordination with town officials and town council members on the
progress and outcomes of the study are equally important. Below is
a summary of meetings that have occurred for this project, before
and during this study:

Early Public Awareness

During the early stages of this project and prior to this study, the
Town engaged the community in a series of workshops and
meetings to develop a master plan for the Route 100 corridor and a
comprehensive plan for the village district that is centered around
the Route 100 and Skillin/Blackstrap Roads intersection.

Several years ago, the town requested that Maine DOT evaluate
whether a traffic signal is warranted at the intersection of Route
100 and Skillin/Blackstrap Roads. It was determined that a traffic
signal was not warranted, and Maine DOT recommended a 4-way
stop condition instead. The town was not in favor of a 4-way stop
condition due to mobility and safety concerns.

Last year, the town presented a redevelopment plan for the
intersection of Route 100, Skillin Road and Blackstrap Road to the
public. The plan included a roundabout concept for the intersection
with infill redevelopment along the corridor. Most of the public
spoke in favor of this redevelopment plan. Concerns were raised
during the public process regarding safety, excessive vehicle speeds
and the lack of sidewalks along the corridor. The town noted that
this redevelopment plan would only be viable if federal government
funding is secured for the transportation infrastructure related
work. To obtain federal funding, Maine DOT would need to
become engaged in the project. With approval from the local tax
increment financing (TIF) committee, the town reached out to
Maine DOT to discuss the intersection.
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The town formally requested that Maine DOT complete a
transportation feasibility study for the Route 100 corridor in West
Cumberland. It was agreed by both Maine DOT and the town that
a jointly funded planning partnership initiative feasibility study would
be completed for this project.




Project Public Outreach

The public process for this planning study has included the following
two public meetings:

Public Informational Meeting — This meeting was held on May 25,
2023, at the Community Hall in West Cumberland and was well
attended by residents, town officials, business owners and abutters.
The presentation included introducing the study team, discussing
the project background, scope of work, purpose and need
statement, safety audit information, summary of crash data, initial
traffic assessment, land use redevelopment opportunities, concepts
being considered, and the study schedule. The following questions
and comments were received during this meeting:

= Extend sidewalks to the study limits.

®  Provide mid-block pedestrian crossing at Highland Ave
intersection.

®=  The owner of BruThru business expressed access concerns
with the initial concepts presented and stated there is an
existing leach field near the intersection.

=  There were general questions on the safety, operation, size and
cost of the roundabout option.

®  The proposed access management in front of the Gulf gas
station should be reviewed.

There was general support for the roundabout option as it would
provide for traffic calming, improve safety, improve traffic
operations, and would provide for a village center.

Council Presentation & Public Meeting — This meeting was held on
October 23, 2023, at the council chambers of the Cumberland town
hall. The presentation included reintroducing the study team, study
limits, and study scope as well as discussing the traffic analysis
findings, land use growth projections, summary of concept plans,
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review of prior public meeting comments, summary of project
costs, evaluation comparison of the options with findings and
recommendations, and presentation of renderings. The following
questions and comments were received during this meeting:

= Can the proposed mid-block crosswalk on Blackstrap Road be
relocated closer to George Road.

*  There are property impact concerns for the property located at
the southern corner of the Mill Road intersection. The
conceptual plans identified a sight distance concern at this
location and propose relocation of existing fence, trees and
shrubs at this corner.

®  There were general questions on next steps in the design and
implementation process and whether further public input
forums would occur.

After soliciting public input and asking additional questions of the
study team and town officials, the town council agreed with the final
recommendations of the study and voted unanimously in favor of
submitting the report to Maine DOT.

Public meetings were video recorded and were posted on the
town’s website for viewing after the meetings. Presentation
materials from the public outreach process can be found in
Appendix G.



Existing Conditions

Transportation System

The Route 100 corridor in West Cumberland is noted as a heavy
commuter route between Gray and Portland, Maine. There is a
major intersection within the study limits that connects Route 100
with Blackstrap Road to the west and Skillin Road to the east. This
intersection is unsignalized with Route 100 having a free flow
movement and the minor roads of Blackstrap Road and Skillin Road
being stop conditions.

Route 100 is a minor arterial, corridor priority 3 roadway with
5600 vehicles a day. The speed limit on Route 100 consists of 35
mph from the northern study limit (near Forest Ave intersection)
and extends to approximately 1200 ft. south of the Blackstrap/Skillin
Road intersection where the speed limit changes to 40 mph. The
speed limit of 40 mph extends south to a point between the
Rooster Ridge intersection and the Castle Rock Drive intersection
where the speed limit changes to 50 mph.
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Blackstrap Road is a major collector, corridor priority 4 roadway
with 3000 vehicles a day. The speed limit on Blackstrap Road is 40
mph.

Skillin Road is a minor collector, corridor priority 4 roadway with
2900 vehicles a day. The speed limit of Skillin Road is 35 mph.

The characteristics of Route 100 within the study limits include two
travel lanes (one in each direction) with variable width paved and

gravel shoulders and small sections of existing sidewalks. There are
no existing facilities for bicycles and only limited accommodation for

pedestrians. The roadway is curbed with closed drainage near the
intersection and uncurbed with open drainage away from the
intersection. There are overhead utilities and utility poles along the
corridor and an underground public watermain system. Existing
pedestrian scale lighting does exist along the frontage of a few
properties that have been redeveloped recently. The roadway has a
relatively flat profile and a straight horizontal alignment near the
intersection. There are residential and commercial properties along
the Route 100 corridor and access management is poor in certain
areas.



As you travel south, the roadway characteristics for Route 100
change. A center turn lane (three lane section) begins near Preston
Drive and extends southerly to Castle Rock Drive. There is a

horizontal curve and a steep vertical grade heading southbound in
this area. There are no existing facilities for pedestrians or bicycles
along this section of Route 100.

There are numerous intersections along Route 100 including Forest
Ave, Highland Ave, Faraday Drive, Preston Drive, Mill Road,
Rooster Ridge, and Castle Rock Drive. The Mill Road intersection
was identified as having poor intersection sight distance.

Blackstrap Road includes two travel lanes (one in each direction)
with variable width paved shoulders and small sections of existing
sidewalks. The roadway is curbed with closed drainage near the
intersection and uncurbed with open drainage away from the
intersection. There are overhead utilities and utility poles along the
corridor. The roadway has a relatively flat profile with a slight
horizontal curve as the roadway approaches the Maine Turnpike
bridge. There is a fire station, athletic fields, basketball court and
playground with a community hall on the south side of Blackstrap

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative

Road and a Maine Turnpike maintenance facility on the north side of
the roadway. There is an intersection of Blackstrap Road and
George Road, that is located opposite the fire station.

Skillin Road includes two travel lanes (one in each direction) with
variable width shoulders and no existing sidewalks. The roadway is




curbed with closed drainage near the intersection and uncurbed
with open drainage away from the intersection. There are
overhead utilities and utility poles along the corridor. The roadway
has a relatively flat profile with a horizontal curve near the study
limits. There are residential properties along this section of the
roadway. There are intersections with Kathy Lane and Tammy Lane
along this section of Skillin Road.

Safety Review

A safety audit of the corridor was completed by the study team on
May 19, 2023. The following items were identified from this safety
review:

= Speed compliance issues were noted along Route 100. The
vehicle speeds through the intersection with Blackstrap/Skillin
Roads as well as vehicles speeds from the Mill Road intersection
to the Castle Rock Drive were observed to be generally higher
than the posted speed.

R

®  Pedestrian accommodations were lacking in the corridor.

= Access management is poor in some areas of the corridor.
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® The intersection sight distance at the Mill Road intersection
with Route 100 is poor.

®  The existing flashing beacon system at the Blackstrap/Skillin
Roads intersection is old and does not comply with current
standards.

= The flashing ‘stop ahead’ signs on Blackstrap Road and Skillin
Road were not fully functional and the placement of the stop
signs were not ideal.

® Traffic was observed queuing on Blackstrap Road from the
BruThru business, which is not ideal.

The proposed design should include traffic calming measures to
better control vehicle speeds through the corridor. Improved
access management is needed throughout the corridor. Bicycle and
pedestrian accommodations are needed for the full study limits of
Route 100 and on the minor roads of Blackstrap Road and Skillin
Road. There are existing sidewalks on Rooster Ridge and Castle
Rock Drive further justifying the need for similar accommodations
on Route 100.

Improvements to the Mill Road intersection sight distance are
strongly recommended.

Short-Term Safety Improvements

Regarding the flashing beacon system, stop signs and flashing stop
ahead signs at the Route 100 intersection with Blackstrap/Skillin
Roads, the study team prepared and developed a short-term safety
improvement plan for this intersection, at the town’s request, to
replace and upgrade these systems at the intersection. It is our
understanding that those improvements will be made separate from
the recommendations of the study.



Environmental Review

The study team has reviewed existing data available from the town
and from the state regarding assets to consider in the development
of recommendations. These assets included a range of
environmental and cultural features, such as wetlands, vernal pools,
sand and gravel aquifers, deer wintering areas, historic properties,
and archaeological sites. These features were inventoried and
mapped in GIS. More detailed field verification of existing
environmental, cultural, and historic assets will be required in the
design phase of recommended projects. This higher-level review of
existing data is useful for understanding the types and extents of
assets and constraints in the study area.

Environmental and cultural assets

Based on a desktop review of the study limits, there are no
regulated wetlands within the anticipated construction footprint.

The existing West Cumberland area is sited on a mapped high-yield
aquifer based on the Maine Significant Sand & Gravel Aquifers Map
as published by the Maine Geological Survey (snippet to the right).
The sandy and gravelly soils in this area of Cumberland provide
excellent drainage and are therefore important soils for
groundwater recharge considerations. The characteristics of these
soils are also excellent for mineral extraction activities and for the
development of subsurface wastewater disposal fields. As one might
expect, there are several significant sand and gravel pits within and
surrounding the study area. In recent years, concerns over
groundwater pollution have led to renewed discussions over
stormwater runoff and consideration of wastewater collection and
treatment systems to protect groundwater and surface water
resources. Best Management Practices should be implemented as
part of the Final Design for the stormwater improvements to
minimize any negative impact to the underlying aquifer.
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The snippet to the far right is an excerpt of the Maine DOT Map
Viewer depicting Historic Properties and Districts. There are no
Historic Districts within or adjacent to the Project Limits. There
are two historic structures (71 & 72 Gray Road) which have been
surveyed by the Maine Historic Preservation Commission, but
neither structure was determined to be eligible for listing on the
National Register of Historic Places. The proposed project is not
anticipated to have a significant adverse impact on either of these
historic structures or properties. It is recommended that
consultations occur with the MHPC during Preliminary and Final
Design to confirm no adverse impact to these structures.

The snippet below is an excerpt of the Beginning with Habitat Map
published by the Maine Department of Inland Fisheries & Wildlife,
Conservation & Connectivity Planning Resources, depicting

Conserved Lands (green _ '
shaded areas). As can be T
seen, there is a conserved -
parcel on the southerly side
of Blackstrap Road. This
parcel is owned by the T
Town of Cumberland and
developed as a recreation
complex (playground and TSy
athletic fields). Based on a _
review of the Maine Land & : [>
Water Conservation Fund [ SN
website, it does not appear  |& &
that the construction of the §°

athletic fields was funded in YApproximate
part by the Land & Water Project Limits
Conservation Fund Grant o ) e f
process, therefore no S N

Historic Structure
Surveyed by
MHPC - Not
Eligible for Listing
on National
Register (Typ)

Approximate
Project Limits

West
Cumberl snd
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coordination with Maine Department of Conservation appears
warranted.
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The snippet above is an excerpt of the Beginning with Habitat Map
published by the Maine Department of Inland Fisheries & Wildlife,
Conservation & Connectivity Planning Resources, depicting
Undeveloped Habitat Blocks (green shaded area). Based on a
review of this Map, it does not appear that the project will result in
an adverse impact to an Undeveloped Habitat Block.
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The snippet below is an excerpt of the Beginning with Habitat Map
published by the Maine Department of Inland Fisheries & Wildlife,
Conservation & Connectivity Planning Resources, depicting Wildlife
Habitats, including Rare, Threatened or Endangered Animals
(orange shaded area). Based on a review of this Map, it does not
appear that the project will result in an adverse impact to an
Endangered, Threatened or Special Concern Species Habitat.
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The following response was received from the Maine Natural Areas
Program (MNAP) regarding this project:

*  “According to the information currently in our Biological
and Conservation Data System files, there are no rare
botanical features documented specifically within the
project area. Based on the information in our files and the
landscape context of this project, there is a low probability
that rare or significant botanical features occur at this
project location.”

The following response was received from the United States
Department of Interior, Fish and Wildlife Service (USFWY)
regarding this project:

*  “With respect to the endangered species act, there are no
critical habitats within your project area under this office's
jurisdiction.”

= “With respect to USFWS national wildlife refuge lands and
fish hatcheries, there are no refuge lands or fish hatcheries
within your project area.”

Land Use Review

Zoning and Development

West Cumberland is a local commercial center that currently is
limited to local businesses. There are no state-wide or national
users. As can be seen on the snippet to the right, an excerpt of the
Cumberland Zoning Map, the Route 100 frontage parcels within the
study area are comprised of the Village Center Commercial District
(VCC) and Village Office Commercial | District (VOCI). There is a
limited area of Village Medium-Density Residential District (VMDR)
along the northerly side of Blackstrap Road, and a limited area of
Rural Residential 2 District (RR2) on the southside of a portion of
Skillin Road.
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The Purpose Statement of the VCC District notes that the District
is to provide an area that allows a mix of commercial uses such as
retail sales, restaurants and business and professional offices.
Development within the District needs to demonstrate consistency
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with the Route 100 Design Standards and provide either a twenty-

five foot landscape buffer with a sidewalk, trees, and other

landscaping and street furniture, as approved by the Planning Board
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as part of Site Plan Approval for the site, or shall, in the alternative,
grant a landscape easement to the Town for the purpose of
installation and maintenance of the required sidewalk and other
streetscape improvements. As a minimal number of properties have
been redeveloped over the last few years, there have been
opportunities for reservation of this easement area on various
parcels, which should be verified as part of the Preliminary and Final
Design process.

There are thirty-three permitted uses in the VCC District, including
such auto-centric uses as auto repair service garage, gasoline
stations, restaurants, retail stores (maximum 25,000 sf), grocery
stores (maximum 35,000 sf), motor vehicle sales, commercial health
and recreation facility, etc. There are also four special exception
uses allowed in the VCC District, with approval from the Board of
Adjustment and Appeals, including home occupations, home-based
occupations, and home-based retail.

No residential development is permitted within the VCC District
by-right.

Within the southerly limits of the Route 100 Corridor Project
Limits, the purpose of the Village Office Commercial | District is to
provide substantial areas for integrated development of professional
offices and related businesses in a park or campus-like setting which
are of a unified architectural design and landscaping, compatible with
the natural surroundings. All development in this district shall be
consistent with the Town of Cumberland Route 100 Design
Standards.

There are twenty-three permitted uses in the VOCI District,
including uses such as business and professional offices with drive-
through facilities, health & fitness studios, multiplex dwellings,
contractor’s space, residential care facilities, light manufacturing, etc.
There are also four special exception uses allowed in the VOCI
District, with approval from the Board of Adjustment and Appeals,

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative

~ [Approx. Project |
- LLimits |

including home occupations, home-based occupations, and home-
based retail.

The snippet above is an excerpt of the Cumberland Overlay &
Shoreland Zoning Map. Within the Project Limits, the Route 100
Corridor Residential Overlay District exists. This district allows
Dwelling; Attached, Dwelling; Detached, Dwelling; Duplex &
Dwelling; Multiplex on lots that are not developable for commercial
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use due to restrictions on Route 100 access by the Maine
Department of Transportation.

Land Use Growth Projections

To assess the future traffic volumes within the Route 100 Corridor,
an assessment was conducted of

future due to the identified need for additional housing units within
the Greater Portland area. The graphic below depicts the
assumptions that were developed for the buildout projections,
which were incorporated into the Traffic and Capacity Analysis.
See Appendix D for additional information.

a probable buildout within and
adjacent to the Corridor. The
buildout was developed based
on discussions with town staff,
the study team’s collective
experience in land use
development, projects that are
currently proposed and
projected needs within the
Greater Portland area. The
buildout was projected based on
various segments of the
roadway network so that trip
generation and assignment could

be completed to determine the = .
incremental change in traffic at e o
the various intersections within pr it T
the study area. Buildout
projections considered various
land uses such as single-family
units, duplex units, multi-family
units, retail, office and light-
industrial users. While multi- |
family housing is not currently
permitted within the VCC
District, it was assumed that it

18 SINGLE FAMILY
RESIDENCES

o 2/
$00-OLD PORTLAND TO BLACKITRAPMILLIN ROAD. I

3 YEAR BUILDOUT

APPROX. 2 MULTLFAMILY UNITS PER YEAR

L ROAD:
Ut

APPROX. 4 SINGLE FAMILY UNITS PER YEAR

\Y / N . )/
T 100/ BLACKSTRAPSKELLIN AOSD TO MLL NOAD
SSUNE 23 VEAR SUILDOUT

APPROX. 7.5 MULTI-FAMILY UNITS PER YEAR
2500 SF BANK
ERVE RESTALRANT(S)

would be at some point in the
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Traffic & Capacity Analysis

Traffic volumes are a major factor in evaluating safety and vehicle
mobility within a community. Assessment of traffic capacity and
vehicle mobility is included in the scope of this study. The average
annual daily traffic (AADT) for Route 100 within our study limits is
5600 AADT and the traffic on the side roads of Blackstrap Road and
Skillin Road are 3000 AADT and 2900 AADT respectively. Route
100 is a heavy commuter route between Gray and Portland and
congestion can be observed during the morning and evening

commutes. The intersection of Route 100 with Blackstrap/Skillin
Roads is a two-way stop condition with Route 100 having the free
flow movement. Vehicle queuing and stacking on the side roads is
not uncommon during the morning and evening commutes. One of
the goals of this study is to improve access and vehicle mobility for
all approaches to this intersection. This study will also look to
address safety and operational challenges that exist at this
intersection.
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Crash Data

To better understand the crash patterns of the corridor, the study
team obtained 2020-2022 crash data from Maine DOT (latest
available data at the beginning of this study). Based on the
information provided, there are no current High Crash Locations
(HCL) within the corridor. The Route 100 intersection with
Blackstrap/Skillin Roads did have five reported crashes in that three-
year period and a critical rate factor (CRF) of 1.34, which is close to
being considered a high crash location. To qualify as a high crash
location, there needs to be eight or more crashes in a three-year
period and a critical rate factor of 1.0 or greater. While this
intersection currently does not meet the criteria for a high crash
location, it has been considered a high crash location in prior years
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Cumberland
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and continues to experience T-bone style crashes where the minor
side road traffic fails to yield, and the major road traffic is typically
traveling too fast. These types of collisions are dangerous and
usually result in a higher level of bodily injury and property damage.
Below is a summary of the available crash history for the Route 100
intersection with Blackstrap/Skillin Roads:

= 2020-2022: 5 crashes and CRF 1.34
= 2019-2021: 4 crashes and CRF .21

Traffic Volumes

Turning movement counts were collected for Route 100 and
Blackstrap/Skillin Roads intersection by Maine DOT on October 26,
2018. Both morning and evening peak hour counts were collected.

The traffic data has been compiled in its raw format, then volumes
have been balanced, seasonally adjusted to represent the peak

= 2016-2018: 8 crashes and CRF 2.10 - R A
(HCL)
= 2015-2017: 1| crashes and CRF 3.08
(HCL)
= 2014-2016: 9 crashes and CRF 2.55 "
(HCL) g
This information reaffirms the feedback received ggg ;—zgg;)
from the public input process, that the corridor Blacatrop Road Jo | one SKiin Road
suffers from operational and safety challenges. (;gﬂg*", ‘é;;'
While short-term safety improvements are planned g FE
for this intersection, as noted in the existing
conditions section of this report, long term safety

and operational improvements are needed for this
intersection.

Improving the intersection geometry and providing 1
Not to Scale
better access to the intersection for the side streets

Legend
AM (PM) Peak Tour

should reduce the frequency of crashes and improve
the safety of the intersection.

See Appendix E for supporting documentation on
the 2020-2022 crash data.

*{hb

Figure 1
2018 Raw Volumes
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summer months (as necessary), and finally 2023 design hour

volumes have been determined.
Traffic Analysis

With the above traffic data and design hour volumes,
the study team performed capacity analysis and
computer modeling using Synchro & SimTraffic
software for the existing condition. The results of
the existing condition modeling have been reviewed
by the Town and Maine DOT and then calibrated to
provide a reasonable representation of the existing
conditions.

Next, the study team developed a future No Build
traffic model based on a 22-year projection (year
2045). In order to determine a reasonable growth
rate factor, an assessment of planned development
was completed including projects approved but not
yet built, projects in the approval pipeline, projects
that have obtained a Maine DOT traffic movement
permit and projects that in the Town’s judgement
should be considered in the 22-year planning
horizon. Finally, historic traffic growth was reviewed
and considered in the assessment. After considering
the above factors, the study team selected an annual
growth factor of 0.5% per year for 22 years, for an
overall growth factor of 1.12. The resulting 2045
traffic design hour volumes are summarized in the
graphic to the right. Next, traffic analysis and
modeling of the future 2045 No Build condition was

The analysis focused on the weekday morning and evening peak
hour volumes. A detailed description of each of the options is
discussed in the next section of this report.
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Figure 4
2045 Build Volumes

completed and thereafter traffic analysis and modeling was
completed for a roundabout alternative and a traffic signal

alternative.
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Traffic Modeling Results

The findings of the traffic analysis suggest that both alternatives will
function at acceptable levels of service, and both will provide better
results than the 2045 No Build condition.

In reviewing the findings, the levels of service (LOS), queuing and
vehicle delays in the 2023 existing condition are acceptable with
minimal delays and levels of service of A in the morning and evening
conditions. Forecasting the No-Build condition to 2045 provided
less favorable results. Levels of service of F are realized in the
morning and evening conditions for the 2045 No-Build condition
with long delays and significant vehicle queuing on the side roads of
Blackstrap Road and Skilling Road.

In terms of the future Build conditions, the Roundabout alternative
realized levels of service of B and C in the morning and evening
conditions respectively and anticipated lower vehicle delays than the
No-Build and the Traffic Signal alternative.

The Traffic Signal alternative was analyzed considering both split
phasing and lead-lag phasing for the minor approaches to optimize
the traffic signal operations. Permitted protected left turn phases
were analyzed for the Route 100 approaches. The Traffic Signal
alternative realized levels of service of C and C in the morning and
evening conditions, using a lead-lag phasing scenario. Vehicle delays
and overall vehicle queuing were longer with the Traffic Signal
alternative than with the Roundabout alternative. The summary of

the modeling findings is shown in the table below.

Table 3 Capacity Analysis Comparison Both Build alternatives
(Roundabout and Traffic
id—si ; i1d =i id - a Signal) operate at
2023 Existing S N Bl 2045 Bm:ih Signal (Split 2045LBU|‘;dL Signal 2045 Build - Roundaboutt g ) P
Approach tho, tho, ase) tho, ( == ag) tho, tho, acceptable Ievels Of
Delay? LOS® o Delay LOS e e Delay LOS S Delay LOS S Delay  LOS ol i ith bl
Queues Queue Queue Queue Queue service, with manageable
Morning Peak Hour delays and queuing and are
Eastbound | 133  LOSB 149 | 2331 LOSF 1438 314 LOSC 326 | 303 LOSC 292 19  LOSC 163 viable options for this
Westb d .
estboun 10.2 LOS B 81 25.6 LOS D 141 26.0 LOS C 121 289 LOS C 120 6 LOS A 23 Stud)’. The NO'BUlId
Northbound 1.5 LOS A 30 3.1 LOS A 68 17.7 LOS B 128 15.9 LOS B 115 6 LOS A 31 ..
condition operates poorly
Southbound 2.1 LOS A 23 33 LOS A 46 59.5 LOS E 697 27.7 LOS C 349 1A LOS B 128 d . . d
Total 6.9 LOS A 77.4 LOSF 39.5 LOS D 26.7 LOS C 12 LOS B Urlng mornlng an
Eveiiliig Peak Hout evening peak hours in
Eastoound | 144  LOSB 96 | 6241 LOSF 1708 | 316 LOSC 227 | 302 LOSC 201 7  LOSA 43 2045 and is not
Westbound | 183 LOSC 114 | 5978 LOSF 1664 369 LOSD 221 304 LOSC 180 17 LOSC 81 recommended as a viable
Northbound | 36  LOSA 66 69 LOSA 130 489 LOSD 918 | 291 Losc so7 [ 29 LosD 851 option. A summary of the
Southbound .
1.9 LOS A 42 3.2 LOS A 73 22.0 LOS C 187 18.5 LOS B 165 9 LOS A 48 traffic ana|y5|s and
Total 7.1 LOS A 186.6 LOSF 39.5 LOS D 27.5 LOS C 20 LOS C .
. modeling results can be
a Delay for movement in seconds
b Level of service for approach found in Appendlx C.
¢ 95" percentile queue in feet
d Analysis completed with SIDRA software
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Signal Warrant Analysis

A traffic signal warrant analysis has been completed at the Route
100 and Blackstrap/Skillin Roads intersection. The analysis followed
the guidelines as defined in chapter 4C of the Manual of Uniform
Traffic Control Devices (MUTCD). A total of nine warrants are
considered in this assessment. Warrants | through 3 are based on
the number of vehicles moving through the intersection. Warrants
4 through 9 are based on other characteristics of the intersection
and surrounding roadway network.

To complete the signal warrant assessment, turning movement
counts collected by Maine DOT were adjusted seasonally and an
annual growth rate factor was applied to determine traffic volumes
for 2045. Future developments were also factored into the
forecasted traffic volumes.

Based on a review of the nine signal warrants, none of the warrants
are met for average day conditions in 2023 and two warrants are
met in 2045.

West Cumberland, Route 100 Feasibility Study
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The intersection does not meet a traffic signal warrant in the
existing condition. Based on our analysis using traffic volume and
future development projections, the intersection does meet a traffic
signal warrant in 2045.

A summary of the traffic signal warrant analysis can be found in
Appendix C.
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Summary of Options

As part of this study, the following
three alternatives have been
considered: roundabout, traffic signal

and unsignalized intersection.
Detailed graphics for these
alternatives are provided in
Appendix A of this report. A
detailed description of each
alternative is provided below:

Dale:2r2093

Usesmams: Wk Condill

Roundabout Alternative

Oiicn: [WEINAY

This option consists of a single lane
roundabout at the intersection of
Route 100 with Blackstrap/Skillin
Roads. Each of the four roadway
approaches will include splitter
islands and single lanes entering and
exiting the roundabout. The

inscribed circle diameter of the
proposed roundabout is 140 ft. The
layout has been designed to
accommodate the turning movements
of large vehicles such as a WB-67 truck, school bus, and fire truck.
A concrete truck apron is proposed on the inner circle of the
roundabout and sloped granite curbing is proposed around the
outside perimeter. Bicycle and pedestrian accommodations are
provided for this alternative around the perimeter of the
roundabout, to include an esplanade, sidewalk and a separate bike
facility. Crosswalks are provided for both bikes and pedestrians on
all four roadway approaches.

Fikeame: . \lfghaey\101 . (PkrRordOlégn
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The Route 100 corridor will include a 3-lane roadway section for
the study limits consisting of one through lane in each direction and
a continuous two-way center turn lane. The layout will provide for
I'I’ wide travel lanes, 12’ wide center turn lane, 5’ wide paved
shoulders, curbing, closed drainage, esplanades of varying width (5’
minimum) and 5’-6’ wide paved sidewalks. The esplanades will be
grassed or landscaped. Raised center medians of varying width (6’
minimum) are proposed in select areas for traffic calming,
pedestrian refuge and/or access management.
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There are mid-block pedestrian crossings proposed Highland Ave Traffic Signa| Alternative
and Rooster Ridge. These crossings will include refuge islands and

rectangular rapid flashing beacons (RRFB's). This option consists of a signalized intersection of Route 100 with

Blackstrap/Skillin Roads. Each of the four roadway approaches will

Pedestrian accommodations include sidewalks extending from the include a left turn lane and thru-right lane. A signal mast arm
roundabout north on Route 100 to just north of Highland Ave and configuration is assumed for the signal system. The layout has been
extending south to Rooster Ridge and Castle Rock Drive. designed to accommodate the turning movements of large vehicles

such as a WB-67 truck, school bus, and fire truck. Granite curbing
is proposed around the intersection perimeter. Pedestrian
accommodations are provided for this alternative around the
perimeter of the intersection, to include an esplanade, sidewalk and

Bicycle accommodations are provided with 5 ft. wide paved
shoulders throughout the study limits.

Access management or reduction of entrance opening widths are
proposed throughout the corridor
consistent with Maine DOT standards.

On Blackstrap Road and Skillin Road, I I’ : .
wide travel lanes, 5’ wide paved : ; i . T g T
shoulders, curbing, closed drainage, 3
esplanades of varying width (5’ minimum)
and 5’-6’ wide paved sidewalks will be
provided. The esplanades will be grassed
or landscaped.

- - —— =
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-
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I &

'STATE OF MAINE
DEPARTMENT OF TRANSPORTATION.

Dol /v2023

On Blackstrap Road, sidewalks are
proposed on both sides from the
intersection to the athletic fields where a
mid-block pedestrian crossing is
proposed with RRFB’s. A sidewalk is
proposed on the south side from the
athletic fields to the Maine Turnpike
bridge.

Userrome: Mike Cardil
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CUMBERLAND
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CONCEFTUAL PLANS

On Skillin Road, sidewalks are proposed j B S - 1 - e ls
on both sides from the intersection to i R : | g '

Tammy Lane, where a mid-block i ) I 7. ¥7 TN e Eﬂgﬁ";“
pedestrian crossing is proposed with : : :

RRFB’s.
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crosswalks. Bicycles are accommodated by use
of the shoulders and shared lanes.

The Route 100 corridor north and south of the
intersection will generally match the design
proposed for the Roundabout alternative.
Pedestrian and bicycle accommodation, access
management, and the design proposed for
Blackstrap Road and Skillin Road will also
match the Roundabout alternative.

Dals:2r2093

Ueimams: Wk Condill

Unsignalized Alternative

This option consists of an unsignalized raised
intersection of Route 100 with
Blackstrap/Skillin Roads. The Route 100
roadway approaches will include a left turn lane
and thru-right lane while the minor road
approaches will include a single lane with a
raised center median. The layout has been
designed to accommodate the turning
movements of large vehicles such as a WB-67
truck, school bus, and fire truck. Granite
curbing is proposed around the intersection
perimeter. Pedestrian accommodations are
provided around the perimeter of the intersection, to include an
esplanade, sidewalk and crosswalks. Bicycles are accommodated by
use of the shoulders and shared lanes. Since Route 100 is a minor
arterial roadway, the use of vertical traffic calming will require
Maine DOT design exception approval as their current policies do
not allow for vertical traffic calming on arterial roadways.

Oiiicn: 1IEIINAY
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The Route 100 corridor north and south of the intersection will
generally match the design proposed for the other alternatives.
Pedestrian and bicycle accommodation, access management, and the
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design proposed for Blackstrap Road and Skillin Road will also
match the other alternatives.

Detailed graphics for these alternatives are provided in Appendix A
of this report.
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Typical Section

The typical roadway section for the Route 100 corridor will be
similar for each alternative and will include two |1 ft. travel lanes,
12 ft. continuous two-way left turn lane, 5 ft. paved shoulders,
vertical granite curbing on both sides, 2 ft. to 8 ft. grassed /
landscaped esplanades, a 5 ft. to 6 ft. paved sidewalks on each side
of the roadway. The core of the existing roadway is assumed to be
built and in good condition therefore the middle 22 ft/ of the
existing roadway is proposed for pavement mill and overlay only.
The outer edges of the proposed roadway template will require full
depth reconstruction. Pavement and gravel depth should follow
Maine DOT standards. The esplanades will create landscaping and
streetscape opportunities and should include shade trees and
ornamental lighting.

Raised center medians will be proposed at select locations. Those
will consist of slope granite curbing and landscaping, grass or
pavement surface treatments.

CONSTRUCTION f

ADA compliant ramps and crosswalks shall be provided within the
study limits. Bicycles will be accommodated with a 5 ft. paved
shoulder and shared lanes at the intersection.

Vertical granite curbing with closed drainage and underdrain is
proposed along the shoulder edge and sloped granite curbing is
proposed at the center medians.
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Conceptual Plans

The study team has prepared conceptual plans for each of the
alternatives presented in the previous section. Using base plans
developed from aerial images and right of way and property line
information from available GIS data, conceptual plans have been
prepared for the three alternatives: Roundabout, Unsignalized and
Signalized intersection. These concept plans show travel lanes,
shoulders, curbing, esplanades, raised center medians, multiuse
paths, sidewalks and cross walks. The plans are colored, and a color
key is provided. A north arrow and bar scale is also provided for
reference. A copy of the concept plans can be found in Appendix A
of this report.

West Cumberland, Route 100 Feasibility Study
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Construction & Project Costs

Construction Costs

The study team has developed an opinion of probable construction
costs for each of the alternatives analyzed as part of the Study.
Construction costs are the costs needed to build the project. Using
the conceptual layouts developed for each of the alternatives,
preliminary quantities have been calculated, and construction costs
have been estimated using Maine DOT average unit pricing and pay
items. Work assumes full-depth construction of the necessary
roadway widening as well as the proposed intersection
improvements. A 25% contingency has been added to each of the
construction cost estimates. The construction costs are presented
in 2023 dollars and no escalation to future years has been included.
The conceptual construction cost estimate for each alternative is
summarized below:

Conceptual
Description Construction Costs
Roundabout Alternative $11,700,000
Unsignalized Alternative $10,100,000
Signalized Alternative $10,700,000

Total project cost is a Maine DOT term that includes not only the
construction costs, but also the engineering costs, inspection costs
and right of way costs associated with a project. The study team has
included engineering costs at 10% of construction costs for each
alternative. Inspection costs have been estimated at 10% of the
construction cost. Right of way costs are based on anticipated

West Cumberland, Route 100 Feasibility Study
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property impacts and the potential acquisition of land that may be
needed for the project. The conceptual total project cost for each
alternative is summarized below.

Total Project

Description Costs

Roundabout Alternative $14,440,000
Unsignalized Alternative $12,420,000
Signalized Alternative $13,140,000

A detailed breakdown of all cost estimates can be found in
Appendix B of this report, along with the concept plans for each of
the alternatives. The cost estimates provided in this report are
considered conceptual and further refinements to the estimates can
be expected during preliminary and final design.
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Property Impacts

Part of the evaluation for each alternative includes an assessment of
potential property impact. While it is the goal of any transportation
project to stay inside the limits of available public right of way, that
is not always possible and the construction of an expanded capacity
intersection as well as enhanced pedestrian/bicycle accommodations
may require land acquisition.

Using available GIS mapping for property and right of way limits, the
study team has developed concept plans for each of the alternatives
with a goal of minimizing property impacts, however property
impacts are still realized for each alternative in this study. Below is a
summary of anticipated property impacts for each of the
alternatives.

In terms of disclaimers, please note the information
presented in this section are planning level assessments of
property impacts based on conceptual plans, tax assessor
data, and high-level estimates of land value and are not
based on detailed designs with ground survey, accurate
right of way and property line information. No certified
land appraiser has been used in calculating land value for
this study. Further design refinements and adjustments to
property impacts will need to be completed during
preliminary and final design. Also, the true cost for land
and right of way acquisition will need to be completed by
qualified professionals during the design process.

As part of this assessment, the study team has identified parcels that
will be partially impacted by the footprint of each alternative. Those
properties have been identified in Table | on the following page.
There are other parcels within the project limits where property
impacts will be realized but land acquisition is not needed. At those
locations, temporary or permanent grading rights and/or easements
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will be obtained. Those costs for obtaining grading rights are
excluded for the property costs identified below.

In terms of assessing values for property acquisitions, the study
team has reviewed the available parcel data information on the
Town’s website. Since many of the parcels have little to no sales
history information, the current assessed value of the parcels has
been used as a base value and a small inflation factor has been added
to determine fair market value. Since all of the parcel acquisitions
will be land only and no building acquisition, land value has been
used in this assessment. As noted previously, if this project moves
into the design phase, the study team recommends that the Town
hire a ROW appraiser to more accurately determine fair market
value for land and any building acquisitions.

Table | on the following page provides a summary of the parcels
impacted by each alternative along with an estimated overall cost
for property acquisition by alternative.

Roundabout Alternative

This alternative results in forty-nine potential property impacts,
totaling approximately 1.77 acres. There are no building impacts
with this alternative, only partial land acquisitions and there are no
full parcel acquisitions. The total right of way cost is estimated to be
$400,000.

Unsignalized Alternative

This alternative results in forty-nine potential property impacts,
totaling approximately 1.60 acres. There are no building impacts
with this alternative, only partial land acquisitions and there are no
full parcel acquisitions. The total right of way cost is estimated to be
$300,000.
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Signalized Alternative

This alternative results in forty-nine potential property
impacts, totaling approximately |.64 acres. There are no
building impacts with this alternative, only partial land
acquisitions and there are no full parcel acquisitions. The
total right of way cost is estimated to be $300,000.

West Cumberland, Route 100 Feasibility Study
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Table 1 - Ct Land Acquisition Evaluation

Property Info

ROW Impact Area (Sq. Ft.)

Map and Lot Owner (Based on Assessor Information)
Alternative Alternative Alternative

U20/68 Mark C. Plummer 0 ] [}
U20/70D Skillin Agricultural Associates LLC 2025 2025 2025
Uz20/73 Grun Properties, LLC * 1425 1425 1425

Faraday Drive Open Space 200 200 200
U20/74 Casco Holdings, LLC * 2600 2600 2600
U20/708 Ronald W. Copp Sr, Ronald W. Copp Jr 1275 1275 1275
U20/77 Ronald W. Copp Sr, Ronald W. Copp Ir 3175 1875 2025
U19/12 Ronald W. Copp Sr, Ronald W. Copp Ir 4875 3250 3325
U19/13 Ronald W. Copp Sr, Howell Copp 2675 2675 2675
U19/14 Howell Copp 2600 2600 2600
U19/15 Howell Copp. 1800 1800 1800
U19/16B Budd Irrevocable Trust, Timothy & Tammy Budd,Trustees 2200 2200 2200
U19/16  Tammy Budd 1525 1525 1525
U19/17 Alexena Campbell 1350 1350 1350
U19/18 Carol Milan 1050 1050 1050
U19/20 Mayuai Kouth 1225 1225 1225
U19/20A Morrison Hill Full Gospel Church 1025 1025 1025
U13/21B Judy A. & David E. Philbrick 0 8] 0
R7C/1 Brian H. & Lynda L. Jensen 2550 2550 2550
R7C/1A/0S2 [Town of Cumberland 0 4] Q
R7C / 1A-13 Kelly McFarland 0 4] aQ
R7C /1A-14 Benjamin Bryant 0 0 0
R7C / 1A-15 Megan Smart 0 0 0
R7C/1A-16 Michael Bergeron 0 0 0
R7C / 1A-17 Castlerock Business Park LLC / 2 Castlerock Drive ** 0 [} Q
R7C / 1A-1 Adam Dougherty 0 ] Q
R7C/1A/0S1  |Castle Rock Homeowners Association 375 375 375
R7C/2 Gary Wilson Jr 0 o] 0

Maine Turnpike Authority 0 0 0
U20/13 Christopher Arich 1000 1000 1000

George Road Open Space 175 175 175
U20/78 Curtin J. Wetzel 925 625 1250
u20/79 Kristina L. & Earl N Grant 600 475 625
U20/80 Adam & Holli Boccelli 425 425 425
U20/81 Austin Kessler & Sarah Strohmeyer 675 675 675
U20/82 Benjamin Lowell 0 0 0
U20/66 A 229 Sewell Street LLC 0 o Q
U20/65 524 Gray Road, LLC 0 (4] Q
U0/ 64 524 Gray Road, LLC 0 [} 0
U20/58 [Adam & Kelly Copp 0 5] 0
U20/56 Gary R. & Nancy M. Tims 400 400 200
U20/55 John N. Willis

U19/3 Rebecca Z. & Megan H. Griffin
u19/2 Michael & Xue Yu 525 525 525
U19/1 Wade T. & Michael Hamilton 275 275 275
U18 /6B Wolfe, Audrey ) Keefer, & Brandon S. 100 100 100
U18 /6-1 Joel J. & Samantha J. Thoits 275 275 275
U18/62 |Katherine Moulton 0 0 0
U18/6-17 Darren M & Moriah Yorkey 125 125 125
U18 /6-18 Hellen Fitzpatrick 0 [} 0
U18/6 Walnut Hill Investments LLC 0 0 ]
U17/7 Jean K. & Joseph R. Couillard o (o] 0
U17/8 Christopher & Christine Byrne 0 0 Q
U19 /37 Ronald W. Copp Sr 2000 1600 2300
Kathy Lane Open Space 275 275 275
U19 /23 Clayton E. & Deborah D. Weed 1225 1225 1225
Total Area (sf) 77,025 69,825 71,525
Total Permanent Area (acre]| 177 1.60 1.64
Recommended Land Acquisition Budget| $400,000 $300,000 $300,000

*May include sidewalk easement, further research is necessary.
** No available owner information per Town Assessor's office.
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Recommendations
Evaluation Criteria

To assist in evaluating and comparing the alternatives of this study,
an evaluation matrix has been developed. The study team has
established the following thirteen (13) criteria for evaluating the
effectiveness of the alternatives in meeting the purpose & need of
the study. A simple definition or explanation of each criterion is
below:

Traffic Operations — This criterion identifies and ranks the results of
the traffic analysis, specifically the resulting 2045 levels of service
(LOS) for each alternative. It is important that each alternative has
an acceptable level of service of “D” or better. It is also important
that the proposed alternatives provide equal or better results than
the 2045 No Build condition.

Meets Warrants in Current Year — This criterion checks to make
sure that the alternative meets the purpose and need in both the
current year and future year assessments.

Maintains Mobility — This criterion identifies how well each
alternative provides access to the major roads within the study area.
It is important that regional mobility be maintained with this project.

Improves Safety (vehicles) — This criterion considers how well each
alternative improves on the safety of the intersection when
considering the crash history, crash patterns and contributing
factors for those crashes. Improving vehicle safety is an important
goal of this study.

Improves Safety (bicycles and pedestrians) — This criterion considers
how well each alternative improves the safety for bicyclists and
pedestrians at the intersection. It is important that safety for these
modes be improved with this project.

West Cumberland, Route 100 Feasibility Study
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Pedestrian & Bicycle Accommodations — This criterion reviews how
complete the proposed bike and pedestrian facilities are for each of
the alternatives. This intersection currently lacks good
accommodations for bikes and pedestrians.

Encourages Village Scale Redevelopment — This criterion identifies
how well the alternative encourages redevelopment and new
development in the study area.

Improves on Traffic Calming — This criterion assesses how well each
alternative maintains, controls and/or reduces vehicle speeds
through the intersection and along the Route 100 corridor. Vehicles
travel through this intersection and corridor at speeds above the
speed limits resulting in unsafe conditions. Lower speeds are needed
for this project.

Creates Confusing Geometry — This criterion considers how user
friendly each alternative will be. It will assess whether the proposed
design is confusing to the user or is it normal and conventional.

Access Management — How well does each alternative address
access management by reducing, combining or eliminating driveway
and entrances that are close to the intersection and/or wider than
normal. One goal of this study is to reduce or eliminate conflicting
movements at and around the intersection to improve overall
safety.

Property Impacts — Can each alternative be constructed within the
limits of the existing right of way or is acquisition of additional
property necessary to construct the alternative. It is our goal to
avoid or minimize property impacts if possible.

Gateway Opportunities — How well does each alternative provide a
gateway to the community and is there an opportunity to provide a
statement of arrival to the village community with each alternative.

30



Project Costs — How much does each alternative cost and how do
the costs compare to each other. Project costs include construction
costs, engineering costs, property costs and construction inspection
costs.

Many of these criterions are represented in the purpose and need
statement which is helpful when the alternatives are compared to
each other and to the NO Build condition.

Selection and Scoring Criteria

After evaluating and comparing the alternatives to the purpose and
need statement, to each other and to the No Build condition, the
study team has populated the results of the evaluation criteria into a
selection and scoring matrix. Using the thirteen evaluation criteria
established by the study team, the following is a summary of findings
for each of the alternatives:

Traffic Operations — The traffic analysis and modeling suggest that
the roundabout alternative provides the best traffic operation
results and is slightly better than the traffic signal alternative. The
Unsignalized alternative and the No Build condition have a “F’ LOS
and very long delays.

Meets Warrants in the Current Year — The traffic signal alternative
does not meet signal warrants in the current year and therefore is
not a good solution in the short term for this project. The other
alternatives score well with the criteria and will satisfy the purpose
and need in the short term.

Maintains Mobility — In terms of maintaining mobility to the major
roads, both the roundabout and traffic signal alternatives score high
results by providing full access to all major roads. The No-Build and
unsignalized alternatives score poorly in 2045.

Improves Safety (vehicles) — All of the alternatives except the No-
Build condition do a good job of improving safety.

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative

Improves Safety (bicycles and pedestrians) — Similarly, all the
alternatives do a good job of improving safety for bicyclists and
pedestrians, except the No-Build condition.

Pedestrian & Bicycle Accommodations — All of the alternatives
score well in this category, except the No-Build condition.

Encourages Village Scale Development — The roundabout and traffic
signal alternatives will do a good job in creating transportation
infrastructure that supports a town center. The unsignalized
alternative is less successful since Route 100 traffic does not stop
with that alternative.

Improves on Traffic Calming — The roundabout alternative does the
best job in controlling or reducing vehicle speeds through the
intersection. The unsignalized alternative with the raised
intersection also scores well. The traffic signal alternative does not
slow traffic down like the other alternatives.

Creates Confusing Geometry — Multilane roundabouts are known
for creating confusing geometry for the users. Since the proposed
roundabout design is a single lane roundabout, the roundabout and
traffic signal alternatives both score well. The unsignalized
alternative with the raised intersection is a bit more confusing than
the other two options.

Access Management — All alternatives score well for this category.

Property Impacts — All of the alternatives will have a similar level of
property impacts, with the traffic signal and unsignalized alternatives
having slightly less property impacts than the roundabout
alternative.

Gateway Opportunities — The roundabout alternative scores well as
it provides good opportunities for gateway treatments. The traffic
signal alternative scores less than the roundabout but better than
the unsignalized alternative.
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Project Costs — The alternatives range in cost between
$12.4M and $14.4M with the roundabout alternative being
the most expensive and the unsignalized alternative being
the least expensive. None of the alternatives score a high
mark in this category, except the No-Build condition.

To the right are the results of the evaluation and scoring
matrix findings. A red, yellow and green color coding has
been applied to the findings to assist in drawing conclusions.
A green coding is considered a good score, yellow is an
average score and a red coding is considered a poor score.
This matrix is also provided in Appendix F.

Recommendations

From review of the evaluation matrix, all alternatives score
better than the No-Build condition. The No-Build condition
and the unsignalized alternative fail from a traffic operations
perspective in 2045 and therefore are not viable options for
this study. The traffic signal alternative does not meet signal
warrants in the current year and scores less than the
roundabout alternative on traffic operations, traffic calming
and providing for a gateway treatment.

The roundabout alternative scores better than the other
alternatives in the evaluation matrix and is the only
alternative that meets the purpose and need statement for
this project.

It is the recommendation of this study that the roundabout
alternative be selected for advancement into the project
development and preliminary design phase.

The following pages provide renderings for the roundabout
alternative.

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative

Alternative #1

Alternative #2

Alternative #3

No Build

CRITERIA

Traffic Operations (LOS
AM/PM)

Meets Warrants in current
year

Maintains Mobility (vehicles)

Improves Safety (vehicles)

Improves Safety (peds,
bicycles)

Pedestrian & Bicycle
Accommodations

Encourages Village Scale
Redevelopment

Improves on Traffic Calming
(speeds)

Creates Confusing Geometry

Provides Access Management

Property Impacts

Provides for Gateway
Opportunities

Total Project Costs
(Construction, PE, CE, ROW)

Roundabout

Slightly more

$14.4M

Unsignalized
with Raised
Intersection

Less

Yes

Same as Alt 3

$12.4M

Signalized

LOS ¢/C

Less than
others

Same as Alt 2

Less than Alt
#1

$13.1M

MEET PURPOSE & NEED

YES

NO

NO

Do Nothing

NO
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Renderings (roundabout)
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Appendix B

Cost Estimates

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative



Gorrill Palmer
Opinion of Probable Construction Cost

Job Number:
WIN

Project Name:
Project Layout:
Project Location:
Comments:

Date:

3992

26850.00

Route 100 Feasibility Study

Roundabout Concept Plan

Cumberland, Maine

Opinion of Probable Cost - Roundabout Concept Plan - Construction Cost Estimate
11/29/2023

Calculated By:

Ellie Robinson, Amelia Nelson

Total Construction Cost:

11,612,000.00

Rounded:

Checked By: Jared Winchenbach
Notes: 1. Opinion of probable cost does not include engineering, inspection, right of way, environmental, lighting or utility costs.

2. Opinion of probable cost is based on the Roundabout Concept Plan dated August 18, 2023.

3. The unit prices are base upon recently constructed and/or bid projects from the Maine DOT and other LAP projects.

4. The Concept Plan assumes that widening of the existing roadway corridor will begin at the existing shoulder and that a

1 1/2" overlay is planned for all of the roadways (Route 100, Skillin Road, and Blackstrap Road) within the project limits.
5. Concept Plans assumed that full depth reconstruction will be used for the roundabout as well as +/-250' on each approach.
6. The Opinion of Probable Cost is based on 2023 Dollars and does not include escalation to future years.
WIN 026850.00 - Route 100 Feasibility Study - Roundabout Concept Plan - Cumberland, ME
Item Item Description Unit | Quantity| Unit Price Amount

202.202 REMOVING PAVEMENT SURFACE SY 18900 | $ 20.00 | $ 378,000.00
203.20 COMMON EXCAVATION CY 18700 | $ 70.00 | S 1,309,000.00
304.10 AGGREGATE SUBBASE COURSE - GRAVEL CY 13000 | $ 80.00 | $ 1,040,000.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 1250 S 275.00 | S 343,750.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE (OVERLAY) T 1550 S 275.00 | S 426,250.00
403.209 HOT MIX ASPHALT, 9.5 MM NOMINAL MAXIMUM SIZE T 1200 | 300.00 | ¢ 360,000.00

(SIDEWALKS, DRIVES, ISLANDS & INCIDENTALS)
203.213 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 3700 |3 27500 | ¢ 1,017,500.00

(BASE AND INTERMEDIATE BASE COURSE)
409.15 BITUMINOUS TACK COAT, APPLIED G 1850 S 5.00] S 9,250.00
502.342 STRUCTURAL CONCRETE ROADWAY TRUCK APRON CY 130 S 300.00 | $ 39,000.00
603.159 12 INCH CULVERT PIPE OPTION Il LF 300 S 100.00 | $ 30,000.00
604.072 CATCH BASIN TYPE A1-C EA 40 $ 5,000.00]$ 200,000.00
605.09 6 INCH UNDERDRAIN TYPE B LF 2600 S 70.00 | S 182,000.00
605.11 12 INCH UNDERDRAIN TYPE C LF 11400 | $ 90.00 | $ 1,026,000.00
608.26 CURB RAMP DETECTABLE WARNING FIELD SF 640 S 125.00 | $ 80,000.00
609.11 VERTICAL CURB TYPE 1 LF 12000 | $ 75.00 | $ 900,000.00
609.221 TERMINAL CURB TYPE 1 LF 1200 S 100.00 | $ 120,000.00
609.34 CURB TYPE 5 LF 3000 | $ 80.00 | $ 240,000.00
609.341 CURB TYPE 5 - TRUCK APRON LF 325 S 200.00 | $ 65,000.00
615.07 LOAM CY 1800 | S 90.00 | $ 162,000.00
618.13 SEEDING METHOD NUMBER 1 UN 150 S 70.00 | S 10,500.00
619.12 MULCH UN 150 S 60.00 | $ 9,000.00
627.733 4" WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE LF 28000 | $ 0.50 | $ 14,000.00
627.75 WHITE OR YELLOW PAVEMENT & CURB MARKING SF 3050 S 3.00] S 9,150.00
629.05 HAND LABOR, STRAIGHT TIME HR 40 S 55.00 | $ 2,200.00
631.12 ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) HR 40 S 175.00 | S 7,000.00
631.172 TRUCK - LARGE (INCLUDING OPERATOR) HR 40 S 100.00 | S 4,000.00
639.18 FIELD OFFICE, TYPE A EA 1 $ 15,000.00 | $ 15,000.00
645.292 REGULATORY, WARNING, CONFIRMATION AND ROUTE MARKER ASSEMBLY SIGNS TYPE Il SF 300 S 80.00 | $ 24,000.00
652.33 DRUM EA 200 S 65.00 | $ 13,000.00
652.34 CONE EA 200 S 25.00 | $ 5,000.00
652.35 CONSTRUCTION SIGNS SF 400 S 25.00 | $ 10,000.00
652.36 MAINTENANCE OF TRAFFIC CONTROL DEVICES CD 150 S 300.00 | $ 45,000.00
652.38 FLAGGERS HR 4000 | $ 60.00 | $ 240,000.00
652.381 TRAFFIC OFFICERS HR 40 S 100.00 | $ 4,000.00
656.75 TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL LS 1 $100,000.00 | $ 100,000.00
659.10 MOBILIZATION LS 1 $850,000.00 | $ 850,000.00

Construction Total:| $ 9,289,600.00
Contingency (25%):| $ 2,322,400.00
$
$

11,700,000.00

Construction:

11,700,000.00

$
Engineering (10%): S 1,170,000.00
Inspection (10%): S 1,170,000.00
ROW: S 400,000.00
Total: S 14,440,000.00

Page 1 of 1




Gorrill Palmer
Opinion of Probable Construction Cost

Job Number:

WIN

Project Name:
Project Layout:
Project Location:

Comments:

Date:

3992

26850.00

Route 100 Feasibility Study
Unsignalized Intersection Concept Plan
Cumberland, Maine

Opinion of Probable Cost - Unsignalized Intersection Concept Plan - Construction Cost Estimate

11/29/2023

Calculated By:

Lucas Bentley, Amelia Nelson

Checked By: Jared Winchenbach
Notes: 1. Opinion of probable cost does not include engineering, inspection, right of way, environmental, lighting or utility costs.
2. Opinion of probable cost is based on the Unsignalized Intersection Concept Plan dated August 18, 2023.
3. The unit prices are base upon recently constructed and/or bid projects from the Maine DOT and other LAP projects.
4. The Concept Plan assumes that widening of the existing roadway corridor will begin at the existing shoulder and that a
1 1/2" overlay is planned for all of the roadways (Route 100, Skillin Road, and Blackstrap Road) within the project limits.
5. The Opinion of Probable Cost is based on 2023 Dollars and does not include escalation to future years.
WIN 026850.00 - Route 100 Feasibility Study - Unsignalized Intersection Concept Plan - Cumberland, ME
Item Item Description Unit Quantity Unit Price Amount
202.202 REMOVING PAVEMENT SURFACE SY 21300 S 20.00 | $ 426,000.00
203.20 COMMON EXCAVATION CcY 14500 S 60.00 | $ 870,000.00
304.10 AGGREGATE SUBBASE COURSE - GRAVEL CcY 11300 S 70.00 | $ 791,000.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 1110 S 275.00 | $ 305,250.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE (OVERLAY) T 1760 S 275.00 | $ 484,000.00
403.209 HOT MIX ASPHALT, 9.5 MM NOMINAL MAXIMUM SIZE T 1100 S 300.00 | $ 330,000.00
(SIDEWALKS, DRIVES, ISLANDS & INCIDENTALS)
403.213 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 3550 S 275.00 | ¢ 976,250.00
(BASE AND INTERMEDIATE BASE COURSE)
409.15 BITUMINOUS TACK COAT, APPLIED G 1400 S 5.00] $ 7,000.00
603.159 12 INCH CULVERT PIPE OPTION IlI LF 350 S 100.00 | $ 35,000.00
604.072 CATCH BASIN TYPE A1-C EA 32 S 5,000.00 | $ 160,000.00
605.09 6 INCH UNDERDRAIN TYPE B LF 2700 S 70.00 | $ 189,000.00
605.11 12 INCH UNDERDRAIN TYPE C LF 11100 S 90.00 | $ 999,000.00
608.26 CURB RAMP DETECTABLE WARNING FIELD SF 400 S 125.00 | $ 50,000.00
609.11 VERTICAL CURB TYPE 1 LF 12000 S 75.00 | $ 900,000.00
609.221 TERMINAL CURB TYPE 1 LF 1100 S 100.00 | $ 110,000.00
609.34 CURB TYPE 5 LF 2100 S 80.00 | $ 168,000.00
615.07 LOAM CcY 1700 S 90.00 | $ 153,000.00
618.13 SEEDING METHOD NUMBER 1 UN 140 S 70.00 | $ 9,800.00
619.12 MULCH UN 140 S 60.00 | $ 8,400.00
627.733 4" WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE LF 27100 S 050] $ 13,550.00
627.75 WHITE OR YELLOW PAVEMENT & CURB MARKING SF 3400 S 3.00] $ 10,200.00
629.05 HAND LABOR, STRAIGHT TIME HR 40 S 55.00 | $ 2,200.00
631.12 ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) HR 40 S 175.00 | $ 7,000.00
631.172 TRUCK - LARGE (INCLUDING OPERATOR) HR 40 S 100.00 | $ 4,000.00
639.18 FIELD OFFICE, TYPE A EA 1 S 15,000.00 | $ 15,000.00
645.292 REGULATORY, WARNING, CONFIRMATION AND ROUTE MARKER ASSEMBLY SIGNS TYPE Il SF 200 S 80.00 | $ 16,000.00
652.33 DRUM EA 200 S 65.00 | $ 13,000.00
652.34 CONE EA 200 S 25.00 | $ 5,000.00
652.35 CONSTRUCTION SIGNS SF 400 S 25.00 | $ 10,000.00
652.36 MAINTENANCE OF TRAFFIC CONTROL DEVICES CD 120 S 300.00 | $ 36,000.00
652.38 FLAGGERS HR 3000 S 60.00 | $ 180,000.00
652.381 TRAFFIC OFFICERS HR 40 S 100.00 | $ 4,000.00
656.75 TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL LS 1 S 75,000.00 | $ 75,000.00
659.10 MOBILIZATION LS 1 S 700,000.00 | $ 700,000.00
Construction Total:[ S 8,062,650.00
Contingency (25%):| $ 2,015,662.50
Total Construction Cost:| $ 10,078,312.50
Rounded:| $ 10,100,000.00

Page 1 of 1

Construction:

10,100,000.00

$
Engineering (10%): S 1,010,000.00
Inspection (10%): S 1,010,000.00
ROW: S 300,000.00
Total: S 12,420,000.00




Gorrill Palmer

Opinion of Probable Construction Cost

Job Number:

WIN

Project Name:
Project Layout:
Project Location:

Comments:

Date:

3992

26850.00

Route 100 Feasibility Study
Signalized Intersection Concept Plan
Cumberland, Maine

Opinion of Probable Cost - Signalized Intersection Concept Plan - Construction Cost Estimate

11/29/2023

Calculated By:

Lucas Bentley, Amelia Nelson, Don Ettinger

Checked By: Jared Winchenbach, Don Ettinger
Notes: 1. Opinion of probable cost does not include engineering, inspection, right of way, environmental, lighting or utility costs.
2. Opinion of probable cost is based on the Signalized Intersection Concept Plan dated October 19, 2023.
3. The unit prices are base upon recently constructed and/or bid projects from the Maine DOT and other LAP projects.
4. The Concept Plan assumes that widening of the existing roadway corridor will begin at the existing shoulder and that a
1 1/2" overlay is planned for all of the roadways (Route 100, Skillin Road, and Blackstrap Road) within the project limits.
5. The Opinion of Probable Cost is based on 2023 Dollars and does not include escalation to future years.
WIN 026850.00 - Route 100 Feasibility Study - Signalized Intersection Concept Plan - Cumberland, ME
Item Item Description Unit | Quantity Unit Price Amount
202.202 REMOVING PAVEMENT SURFACE SY 21300 S 20.00 | $ 426,000.00
203.20 COMMON EXCAVATION cY 15100 $ 60.00 | $ 906,000.00
304.10 AGGREGATE SUBBASE COURSE - GRAVEL CY 11800 S 70.00 | $ 826,000.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 970 $ 275.00 | $ 266,750.00
403.208 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE (OVERLAY) T 1760 S 275.00 | $ 484,000.00
403.209 HOT MIX ASPHALT, 9.5 MM NOMINAL MAXIMUM SIZE T 1100 S 30000 | ¢ 330,000.00
(SIDEWALKS, DRIVES, ISLANDS & INCIDENTALS)
403.213 HOT MIX ASPHALT, 12.5 MM NOMINAL MAXIMUM SIZE T 3750 S 27500 | 8 1,031,250.00
(BASE AND INTERMEDIATE BASE COURSE)
409.15 BITUMINOUS TACK COAT, APPLIED G 1400 S 5.00]$ 7,000.00
603.159 12 INCH CULVERT PIPE OPTION IlI LF 350 S 100.00 | $ 35,000.00
604.072 CATCH BASIN TYPE A1-C EA 32 S 5,000.00 | $ 160,000.00
605.09 6 INCH UNDERDRAIN TYPE B LF 2700 S 70.00 | $ 189,000.00
605.11 12 INCH UNDERDRAIN TYPE C LF 11100 $ 90.00 | $ 999,000.00
608.26 CURB RAMP DETECTABLE WARNING FIELD SF 400 S 125.00 | $ 50,000.00
609.11 VERTICAL CURB TYPE 1 LF 12000 $ 75.00 | $ 900,000.00
609.221 TERMINAL CURB TYPE 1 LF 1100 S 100.00 | $ 110,000.00
609.34 CURB TYPE 5 LF 2100 S 80.00 | $ 168,000.00
615.07 LOAM cY 1700 $ 90.00 | $ 153,000.00
618.13 SEEDING METHOD NUMBER 1 UN 140 S 70.00 | $ 9,800.00
619.12 MULCH UN 140 $ 60.00 | $ 8,400.00
627.733 4" WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE LF 28300 S 0.50]$ 14,150.00
627.75 WHITE OR YELLOW PAVEMENT & CURB MARKING SF 3500 S 3.00]s 10,500.00
629.05 HAND LABOR, STRAIGHT TIME HR 40 S 55.00 | $ 2,200.00
631.12 ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) HR 40 $ 175.00 | $ 7,000.00
631.172 TRUCK - LARGE (INCLUDING OPERATOR) HR 40 S 100.00 | $ 4,000.00
639.18 FIELD OFFICE, TYPE A EA 1 $  15,000.00 | $ 15,000.00
643.80 TRAFFIC SIGNAL LS 1 $ 350,000.00 | $ 350,000.00
645.292 ;{EEEU:;ATORY, WARNING, CONFIRMATION AND ROUTE MARKER ASSEMBLY SIGNS SE 200 S 80.00 | ¢ 16,000.00
652.33 DRUM EA 200 $ 65.00 | $ 13,000.00
652.34 CONE EA 200 $ 25.00 | $ 5,000.00
652.35 CONSTRUCTION SIGNS SF 400 $ 25.00 ] $ 10,000.00
652.36 MAINTENANCE OF TRAFFIC CONTROL DEVICES CD 120 $ 300.00 | $ 36,000.00
652.38 FLAGGERS HR 3000 $ 60.00 | $ 180,000.00
652.381 TRAFFIC OFFICERS HR 40 $ 100.00 | $ 4,000.00
656.75 TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL LS 1 $  75,000.00 | $ 75,000.00
659.10 MOBILIZATION LS 1 $ 700,000.00 | $ 700,000.00
Construction Total:[ S 8,501,050.00
Contingency (25%):| $ 2,125,262.50
Total Construction Cost:| $ 10,626,312.50
Rounded:| $ 10,700,000.00
Construction: S 10,700,000.00
Engineering (10%): S 1,070,000.00
Inspection (10%): S 1,070,000.00
ROW: S 300,000.00
Total: S 13,140,000.00

Page 1 of 1




Appendix C

Traffic Analysis

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative



To: Don Ettinger, PE Date: November 10, 2023 Memoraﬂdum

Gorrill-Palmer
300 Southborough Drive, Suite 200
South Portland, ME 04106 Project #: 55690.00

From: Jason Ready, PE, PTOE, PTP Re:  Route 100 at Blackstrap Road / Skillin Road Synchro Analysis
Cumberland, Maine

Introduction

VHB has performed a Synchro/SimTraffic (Version 11) traffic model analyses associated with the Cumberland PPI
project in Cumberland, Maine at the intersection of Route 100 at Blackstrap Road & Skillin Road for Gorrill Palmer in
support of a municipal PPl planning study. The analyses involved evaluating existing conditions (2023), a future (2045)
‘No-Build" scenario, and two future (2045) traffic control alternatives (traffic signal and roundabout). The traffic control
alternatives are based on certain area land use assumption, as determined by Gorrill Palmer and confirmed by the
town. This memorandum summarizes the simulation modeling methodology and results.

Traffic Volumes

In addition to a seasonal adjustment, an annual growth rate was applied to estimate the traffic volumes that will be
experienced during the analysis year. An annual growth rate of 0.5% per year has been applied to the seasonally
adjusted volumes, as directed by MaineDOT staff. Traffic volumes are attached as an appendix.

Traffic Modeling

Synchro/SimTraffic (Version 11) was utilized to determine the level of service (LOS) at the study area intersection. Level
of service is the term that defines the delay conditions that occur on a given roadway or at an intersection when
accommodating various traffic volume loads. For the roundabout analysis, SIDRA traffic modeling software was
utilized in place of the Synchro software.

The models include the Route 100 at Blackstrap Road & Skillin Road intersection in Cumberland, Maine. The model
was created for the weekday morning and evening peak hours under 2023 Existing and 2045 Future conditions using
Synchro/SimTraffic (Version 11) software.

Data Compilation and Network Coding

Traffic volumes: The volume inputs for the weekday morning and evening peak hours under 2023 Existing and 2045
Future conditions were obtained from a MaineDOT count on 10/26/2018. No pedestrian, bicyclist or transit activity
was included in the analysis.

Signal timings: Optimized signal timings under Build conditions were used based on the following scenarios:
> Permitted-protected left turn phases on Route 100 > Split phasing for the minor approaches

> Lead-Lag left turns for the minor approaches

Roadway geometry: Geometry changes were implemented for signalized conditions including a separate left and
through-right lane on all approaches. A 125’ diameter roundabout was utilized for the Future roundabout scenario.
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Page 2 Memorandum

Model Calibration/Validation

An existing conditions model of the study area was developed based on existing conditions volumes from 2022 and
future conditions 2045. Projected 2045 Future conditions were simulated using standard industry settings. The
evaluation criteria used to analyze the roadway segments in this simulation evaluation are based on the measures of
effectiveness (MOE) provided by the Synchro/SimTraffic model. The Synchro/SimTraffic output includes a variety of
MOEs, including capacity, delay, average queues, and maximum queues. All model results reported in this evaluation
are based on an average of ten runs for each analysis scenario.

Scenarios Modeled

Three scenarios were modeled and were based on the No-Build Conditions, Optimized Signal Timing, and
Roundabout scenarios based on requirements of the project:

> No-Build: Utilizing the existing unsignalized intersection geometry with future projected volumes based on
changing land use.

> Traffic Signal: Modeled using separate left and through-right lanes with optimized signal timings for the major and
minor roadways with future projected volumes based on changing land use.

> Roundabout: A 125' diameter circular roadway was implemented with single lane approaches and with future
projected volumes based on changing land use.

Traffic Operations Analysis

Measuring existing traffic volumes and projecting future traffic volumes quantifies traffic within the study area. To
assess quality of flow, roadway capacity analyses were conducted with respect to the 2023 Existing conditions and
projected 2045 No-Build and Build traffic volume conditions. Capacity analyses provide an indication of the adequacy
of the roadway facilities to serve the anticipated traffic demands.

Level-of-Service and Delay Criteria

The evaluation criteria used to analyze area intersections in this traffic study are based on Synchro/SimTraffic Version
11 software. The term ‘level of service’' [LOS] is used to denote the different operating conditions that occur on a given
roadway segment under various traffic volume loads. It is a qualitative measure that considers a number of factors
including roadway geometry, speed, travel delay, and freedom to maneuver.

> Level of service provides an index to the operational qualities of a roadway segment or an intersection. Level-of-
service designations range from A to F, with LOS A representing the best operating conditions and LOS F
representing the worst operating conditions. Level of service is derived directly from the delay calculation.

> Delay is a complex measure that depends upon a number of variables such as quality of signal progression, cycle
length, allocation of green time, and volume-to-capacity (v/c) ratio. Of all the factors cited, v/c ratios have the least
effect on delay. Thus, for any given v/c ratio, a range of delay values [and, therefore, levels of service] may result.
Conversely, for a given level of service, the v/c ratio may lie anywhere within a broad range. Comparison of
intersection capacity results therefore requires that in addition to the LOS, the other measures of effectiveness
[MOEs] must also be considered.
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The level-of-service designations, which are based on delay, are reported differently for signalized and unsignalized
intersections. For signalized intersections, the analysis considers the operation of all traffic entering the intersection
and the LOS designation is for overall conditions at the intersection. For unsignalized intersections (including
roundabouts), the analysis assumes that traffic on the mainline is not affected by traffic on the side streets. Thus, the
LOS designation is for the critical movement exiting the side street and is typically the left turn out of the side street or
site driveway. Table 1 shows the LOS criteria for both signalized and unsignalized intersections.

Table 1 Level of Service Criteria
Level of Service Delay - Signalized Intersection Delay — Unsignalized Intersection
A 0 to 10 seconds 0 to 10 seconds
B 10 to 20 seconds 10 to 15 seconds
C 20 to 35 seconds 15 to 25 seconds
D 35 to 55 seconds 25 to 35 seconds
E 55 to 80 seconds 35 to 50 seconds
F Greater than 80 seconds Greater than 50 seconds

Source: Highway Capacity Manual, 6th Edition.

Results

Levels-of-service analyses were conducted for the 2023 Existing, 2045 No-Build, and 2043 Build alternative conditions
for the study-area intersection. Table 2 presents the overall result outputs for each scenario modeled. These results
are based on the average of ten model runs.

Table 2 Overall Level of Service Summary

Scenario Delay LOS Scenario Delay LOS
Morning Peak Evening Peak

Existing 6.9 LOS A Existing 7.1 LOSA
Future — No Build 774 LOS F Future — No Build 186.6 LOSF
Future — Signal Split Phasing 39.5 LOSD Future — Signal Split Phasing 39.5 LOS D
Future — Signal Lead-Lag 26.7 LOS C Future — Signal Lead-Lag 27.7 LOS C
Future — Roundabout 12 LOS B Future — Roundabout 20 LOS C

As shown in the comparison of overall capacity analysis summary results for the intersection in Table 2, the overall
intersection is expected to operate at LOS D or better under all Build scenarios, with significant increases in capacity
during both peak hours compared to the Future No-Build conditions. It is important to note that the signalized
intersection with the lead-lag lefts implemented on the minor streets operates at a LOS C during both peak hours
compared to the minor streets utilizing split phasing with a LOS D. The No-Build condition operates poorly during
both peak hours under 2045 conditions and is not recommended as a viable option.

Table 3 shows the queue and delay summary of each scenario for both morning and evening peak periods for all
approaches. As shown in the table and observed in the models, delay and queueing appear to be manageable in all
Build scenarios.
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Table 3 Capacity Analysis Comparison
2023 Existing 2045 No-Build 2045 Build - Signal (Split 2045 Build - Signal 2045 Build - Roundabout®
Approach 95th% 95th% rhese 95th% ead 20 95th% 95th%
Delay? LOSP Queu:C Delay LOS Queu:e Delay LOS Queu: Delay LOS Queuc:e Delay LOS Queuc;
Morning Peak Hour
Eastbound 13.3 LOS B 149 2331 LOSF 1438 314 LOSC 326 303 LOSC 292 19  LOSC 163
Westbound 10.2 LOS B 81 256 LOSD 141 260 LOSC 121 289 LOSC 120 6 LOS A 23
Northbound 1.5 LOS A 30 3.1 LOS A 68 177  LOSB 128 159 LOSB 115 6 LOS A 31
Southbound 2.1 LOS A 23 33 LOSA 46 595 LOSE 697 277 LOSC 349 11 LOS B 128
Total 6.9 LOS A 774 LOSF 39.5 LOSD 267 LOSC 12 LOSB
Evening Peak Hour
Eastbound 14.4 LOS B 9% 6241 LOSF 1708 316 LOSC 227 302 LOSC 201 7 LOS A 43
Westbound 18.3 LOS C 114 597.8 LOSF 1664 369 LOSD 221 304 LOSC 180 17  LOSC 81
Northbound 3.6 LOS A 66 69  LOSA 130 489 LOSD 918 291 LOSC 507 29  LOSD 851
Southbound 1.9 LOS A 42 32 LOSA 73 220 LOSC 187 185 LOSB 165 9 LOS A 48
Total 7.1 LOS A 186.6 LOSF 39.5 LOSD 275 LOSC 20 LOSC

a Delay for movement in seconds
b Level of service for approach

c 95™ percentile queue in feet

d Analysis completed with SIDRA software
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Conclusion

VHB has completed a Synchro/SimTraffic analysis of the Route 100 at Blackstrap Road & Skillin Road intersection.
Our review focused on the feasibility of the potential treatments to the intersection for the 2045 design year. As the
analysis was completed under certain development assumptions with a 20+ year forecast, the analysis contained
herein should be considered a planning exercise with additional monitoring of traffic volumes in response to specific
major development occurring.

Based on the analysis, we have determined that any of the potential Build treatments (traffic signal, roundabout)
would be appropriate for the study intersection. Delay and queueing appear to be manageable in all Build scenarios.
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Figure 2
2023 & 2045 Adjusted Volumes
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2023 AM Existing

UNSIGNAL 11/09/2023
Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 911 990 959 949 873 967 972
Vehs Exited 916 988 960 953 871 967 982
Starting Vehs 16 13 19 18 11 18 26
Ending Vehs 11 15 18 14 13 18 16
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Travel Distance (mi) 460 498 484 480 440 487 493
Travel Time (hr) 16.6 18.6 175 17.6 15.8 17.9 18.3
Total Delay (hr) 1.8 2.8 22 2.3 1.8 24 26
Total Stops 439 478 478 494 412 485 494
Fuel Used (gal) 14.4 15.7 15.1 15.1 13.6 15.3 15.5
Summary of All Intervals

Run Number 8 9 10 Avg

Start Time 6:57 6:57 6:57 6:57

End Time 8:00 8:00 8:00 8:00

Total Time (min) 63 63 63 63

Time Recorded (min) 60 60 60 60

# of Intervals 2 2 2 2

# of Recorded Intervals 1 1 1 1

Vehs Entered 943 876 897 932

Vehs Exited 946 874 902 935

Starting Vehs 19 18 18 15

Ending Vehs 16 20 13 16

Denied Entry Before 0 0 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 476 443 455 472

Travel Time (hr) 17.2 16.2 16.4 17.2

Total Delay (hr) 2.1 2.1 1.9 2.2

Total Stops 464 441 444 462

Fuel Used (gal) 14.6 13.8 14.1 14.7

Interval #0 Information Seeding

Start Time 6:57

End Time 7:00

Total Time (min) 3

Volumes adjusted by Growth Factors.

No data recorded this interval.

UNSIGNAL SimTraffic Report
VHB Page 1



2023 AM Existing

UNSIGNAL 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 911 990 959 949 873 967 972
Vehs Exited 916 988 960 953 871 967 982
Starting Vehs 16 13 19 18 11 18 26
Ending Vehs 11 15 18 14 13 18 16
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Travel Distance (mi) 460 498 484 480 440 487 493
Travel Time (hr) 16.6 18.6 175 17.6 15.8 17.9 18.3
Total Delay (hr) 1.8 2.8 22 2.3 1.8 24 26
Total Stops 439 478 478 494 412 485 494
Fuel Used (gal) 14.4 15.7 15.1 15.1 13.6 15.3 15.5
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 943 876 897 932

Vehs Exited 946 874 902 935

Starting Vehs 19 18 18 15

Ending Vehs 16 20 13 16

Denied Entry Before 0 0 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 476 443 455 472

Travel Time (hr) 17.2 16.2 16.4 17.2

Total Delay (hr) 2.1 2.1 1.9 2.2

Total Stops 464 441 444 462

Fuel Used (gal) 14.6 13.8 14.1 14.7

UNSIGNAL SimTraffic Report
VHB Page 2



2023 AM Existing

UNSIGNAL 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 0.3 0.2 0.1 0.3 0.2

Total Del/Veh (s) 133 102 1.5 2.1 6.9

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 0.2

Total Del/Veh (s) 8.1

Denied Entry Before 0

Denied Entry After 0

UNSIGNAL SimTraffic Report
VHB Page 3



2023 AM Existing
UNSIGNAL

11/09/2023

Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB

WB

NB

SB

Directions Served LTR
Maximum Queue (ft) 200
Average Queue (ft) 80
95th Queue (ft) 149
Link Distance (ft) 1379
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

LTR
100
48
81
1378

LTR
40

8

30
1308

LTR
46

4

23
1202

Network wide Queuing Penalty: 0

UNSIGNAL
VHB

SimTraffic Report
Page 4



2023 PM Existing

UNSIGNAL 11/09/2023
Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1127 1153 1109 1065 1057 1107 1130
Vehs Exited 1133 1147 1121 1064 1053 1107 1144
Starting Vehs 21 16 24 15 16 22 30
Ending Vehs 15 22 12 16 20 22 16
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Travel Distance (mi) 568 578 562 534 529 555 569
Travel Time (hr) 20.9 20.9 204 19.2 18.8 19.9 20.5
Total Delay (hr) 3.1 2.8 29 25 2.3 26 2.8
Total Stops 374 428 387 345 349 380 360
Fuel Used (gal) 17.8 18.1 17.6 16.5 16.4 17.1 17.4
Summary of All Intervals

Run Number 8 9 10 Avg

Start Time 6:57 6:57 6:57 6:57

End Time 8:00 8:00 8:00 8:00

Total Time (min) 63 63 63 63

Time Recorded (min) 60 60 60 60

# of Intervals 2 2 2 2

# of Recorded Intervals 1 1 1 1

Vehs Entered 1117 1009 1099 1098

Vehs Exited 1112 1001 1108 1099

Starting Vehs 16 17 18 17

Ending Vehs 21 25 9 19

Denied Entry Before 0 0 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 560 507 554 551

Travel Time (hr) 20.0 18.0 20.1 19.9

Total Delay (hr) 2.5 2.2 2.8 2.6

Total Stops 358 339 364 368

Fuel Used (gal) 17.1 15.6 17.2 17.1

Interval #0 Information Seeding

Start Time 6:57

End Time 7:00

Total Time (min) 3

Volumes adjusted by Growth Factors.

No data recorded this interval.

UNSIGNAL SimTraffic Report
VHB Page 1



2023 PM Existing

UNSIGNAL 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1127 1153 1109 1065 1057 1107 1130
Vehs Exited 1133 1147 1121 1064 1053 1107 1144
Starting Vehs 21 16 24 15 16 22 30
Ending Vehs 15 22 12 16 20 22 16
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Travel Distance (mi) 568 578 562 534 529 555 569
Travel Time (hr) 20.9 20.9 204 19.2 18.8 19.9 20.5
Total Delay (hr) 3.1 2.8 29 25 2.3 26 2.8
Total Stops 374 428 387 345 349 380 360
Fuel Used (gal) 17.8 18.1 17.6 16.5 16.4 17.1 17.4
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1117 1009 1099 1098

Vehs Exited 1112 1001 1108 1099

Starting Vehs 16 17 18 17

Ending Vehs 21 25 9 19

Denied Entry Before 0 0 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 560 507 554 551

Travel Time (hr) 20.0 18.0 20.1 19.9

Total Delay (hr) 2.5 2.2 2.8 2.6

Total Stops 358 339 364 368

Fuel Used (gal) 171 15.6 17.2 171

UNSIGNAL SimTraffic Report
VHB Page 2



2023 PM Existing

UNSIGNAL 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 0.2 0.2 0.4 0.2 0.3

Total Del/Veh (s) 144 183 3.6 1.9 7.1

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 0.3

Total Del/Veh (s) 8.2

Denied Entry Before 0

Denied Entry After 0

UNSIGNAL SimTraffic Report
VHB Page 3



2023 PM Existing
UNSIGNAL

11/09/2023

Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB

WB

NB

SB

Directions Served LTR
Maximum Queue (ft) 116
Average Queue (ft) 54
95th Queue (ft) 96
Link Distance (ft) 1379
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

LTR
150
64
114
1378

LTR
95
23
66

1308

LTR
69
12
42

1202

Network wide Queuing Penalty: 0

UNSIGNAL
VHB

SimTraffic Report
Page 4



2045 AM No-Build

UNSIGNAL 11/09/2023
Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1398 1412 1436 1391 1315 1393 1408
Vehs Exited 1360 1358 1384 1363 1281 1363 1393
Starting Vehs 41 28 27 24 21 29 33
Ending Vehs 79 82 79 52 55 59 48
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 12 34 6 0 1 0 2
Travel Distance (mi) 689 692 702 689 651 692 705
Travel Time (hr) 71.3 87.6 62.4 48.5 31.5 41.3 43.1
Total Delay (hr) 49.4 65.7 40.3 26.7 10.9 19.3 20.8
Total Stops 577 469 595 648 622 677 655
Fuel Used (gal) 31.8 35.6 30.0 26.7 22.1 25.3 26.0
Summary of All Intervals

Run Number 8 9 10 Avg

Start Time 6:57 6:57 6:57 6:57

End Time 8:00 8:00 8:00 8:00

Total Time (min) 63 63 63 63

Time Recorded (min) 60 60 60 60

# of Intervals 2 2 2 2

# of Recorded Intervals 1 1 1 1

Vehs Entered 1427 1387 1376 1394

Vehs Exited 1393 1343 1330 1357

Starting Vehs 41 23 26 29

Ending Vehs 75 67 72 66

Denied Entry Before 0 0 0 0

Denied Entry After 0 0 0 5

Travel Distance (mi) 706 686 677 689

Travel Time (hr) 69.5 47.5 50.3 55.3

Total Delay (hr) 47.1 25.8 28.9 33.5

Total Stops 604 657 692 619

Fuel Used (gal) 3.7 26.4 26.8 28.2

Interval #0 Information Seeding

Start Time 6:57

End Time 7:00

Total Time (min) 3

Volumes adjusted by Growth Factors.

No data recorded this interval.

UNSIGNAL SimTraffic Report
VHB Page 1



2045 AM No-Build

UNSIGNAL 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1398 1412 1436 1391 1315 1393 1408
Vehs Exited 1360 1358 1384 1363 1281 1363 1393
Starting Vehs 41 28 27 24 21 29 33
Ending Vehs 79 82 79 52 55 59 48
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 12 34 6 0 1 0 2
Travel Distance (mi) 689 692 702 689 651 692 705
Travel Time (hr) 71.3 87.6 62.4 48.5 31.5 41.3 43.1
Total Delay (hr) 49.4 65.7 40.3 26.7 10.9 19.3 20.8
Total Stops 577 469 595 648 622 677 655
Fuel Used (gal) 31.8 35.6 30.0 26.7 221 253 26.0

Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg
Vehs Entered 1427 1387 1376 1394
Vehs Exited 1393 1343 1330 1357
Starting Vehs 41 23 26 29
Ending Vehs 75 67 72 66
Denied Entry Before 0 0 0 0
Denied Entry After 0 0 0 5
Travel Distance (mi) 706 686 677 689
Travel Time (hr) 69.5 47.5 50.3 55.3
Total Delay (hr) 47.1 25.8 28.9 33.5
Total Stops 604 657 692 619
Fuel Used (gal) 31.7 264 26.8 28.2
UNSIGNAL SimTraffic Report

VHB Page 2



2045 AM No-Build

UNSIGNAL 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 20.7 0.2 0.2 0.4 6.6

Total Del/Veh (s) 2331 256 3.1 33 774

Denied Entry Before 0 0 0 0 0

Denied Entry After 5 0 0 0 5

Total Network Performance

Denied Del/Veh (s) 6.6

Total Del/Veh (s) 78.2

Denied Entry Before 0

Denied Entry After 5

UNSIGNAL SimTraffic Report
VHB Page 3



2045 AM No-Build

UNSIGNAL 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 1145 173 93 73

Average Queue (ft) 758 79 28 13

95th Queue (ft) 1438 141 68 46

Link Distance (ft) 1379 1378 1308 1202

Upstream Blk Time (%) 13

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

UNSIGNAL SimTraffic Report
VHB Page 4



2045 PM No-Build
UNSIGNAL 11/09/2023

Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1650 1645 1647 1663 1633 1643 1642
Vehs Exited 1535 1529 1540 1567 1546 1523 1545
Starting Vehs 39 30 41 37 35 33 56
Ending Vehs 154 146 148 133 122 153 153
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 50 139 71 39 7 79 100
Travel Distance (mi) 786 781 785 798 791 780 785
Travel Time (hr) 1271 161.9 128.2 108.5 75.2 124.0 152.5
Total Delay (hr) 102.6 137.6 103.7 83.6 50.4 99.8 128.1
Total Stops 504 421 539 527 648 520 491
Fuel Used (gal) 46.3 54.0 46.6 424 34.9 455 52.0

Summary of All Intervals

Run Number 8 9 10 Avg
Start Time 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63
Time Recorded (min) 60 60 60 60
# of Intervals 2 2 2 2
# of Recorded Intervals 1 1 1 1
Vehs Entered 1637 1587 1690 1644
Vehs Exited 1536 1489 1574 1538
Starting Vehs 51 46 30 40
Ending Vehs 152 144 146 145
Denied Entry Before 0 0 0 0
Denied Entry After 108 73 59 73
Travel Distance (mi) 783 756 805 785
Travel Time (hr) 165.6 140.4 131.6 131.5
Total Delay (hr) 141.2 116.9 106.5 107.0
Total Stops 427 442 508 503
Fuel Used (gal) 54.7 48.6 47.6 47.2

Interval #0 Information Seeding

Start Time 6:57
End Time 7:00
Total Time (min) 3

Volumes adjusted by Growth Factors.
No data recorded this interval.

UNSIGNAL SimTraffic Report
VHB Page 1



2045 PM No-Build

UNSIGNAL 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1650 1645 1647 1663 1633 1643 1642
Vehs Exited 1535 1529 1540 1567 1546 1523 1545
Starting Vehs 39 30 41 37 35 33 56
Ending Vehs 154 146 148 133 122 153 153
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 50 139 71 39 7 79 100
Travel Distance (mi) 786 781 785 798 791 780 785
Travel Time (hr) 1271 161.9 128.2 108.5 75.2 124.0 152.5
Total Delay (hr) 102.6 137.6 103.7 83.6 50.4 99.8 128.1
Total Stops 504 421 539 527 648 520 491
Fuel Used (gal) 46.3 54.0 46.6 424 34.9 455 52.0
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1637 1587 1690 1644

Vehs Exited 1536 1489 1574 1538

Starting Vehs 51 46 30 40

Ending Vehs 152 144 146 145

Denied Entry Before 0 0 0 0

Denied Entry After 108 73 59 73

Travel Distance (mi) 783 756 805 785

Travel Time (hr) 165.6 140.4 131.6 131.5

Total Delay (hr) 141.2 116.9 106.5 107.0

Total Stops 427 442 508 503

Fuel Used (gal) 54.7 48.6 47.6 47.2

UNSIGNAL SimTraffic Report
VHB Page 2



2045 PM No-Build

UNSIGNAL 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 180.0  62.0 0.7 02 416

Total Del/Veh (s) 624.1 597.8 6.9 32 186.6

Denied Entry Before 0 0 0 0 0

Denied Entry After 52 21 0 0 73

Total Network Performance

Denied Del/Veh (s) 41.6

Total Del/Veh (s) 186.6

Denied Entry Before 0

Denied Entry After 73

UNSIGNAL SimTraffic Report
VHB Page 3



2045 PM No-Build

UNSIGNAL 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB WB NB SB

Directions Served LTR LTR LTR LTR

Maximum Queue (ft) 1408 1318 183 109

Average Queue (ft) 1080 944 60 25

95th Queue (ft) 1708 1664 130 73

Link Distance (ft) 1379 1378 1308 1202

Upstream Blk Time (%) 45 31

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

UNSIGNAL SimTraffic Report
VHB Page 4



2045 AM Build Signalized
SIGNAL-SPLIT PHASING 11/09/2023

Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1410 1446 1442 1391 1315 1393 1408
Vehs Exited 1420 1430 1408 1390 1299 1382 1416
Starting Vehs 48 35 31 29 27 36 46
Ending Vehs 38 51 65 30 43 47 38
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 0 0 0 0 1 0 2
Travel Distance (mi) 715 723 714 698 658 697 711
Travel Time (hr) 40.3 57.8 44.0 36.9 35.5 40.6 38.0
Total Delay (hr) 15.4 32.6 19.2 12.6 12.6 16.3 13.3
Total Stops 1340 1497 1453 1260 1208 1373 1245
Fuel Used (gal) 26.8 31.0 274 255 242 26.3 26.0

Summary of All Intervals

Run Number 8 9 10 Avg
Start Time 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63
Time Recorded (min) 60 60 60 60
# of Intervals 2 2 2 2
# of Recorded Intervals 1 1 1 1
Vehs Entered 1426 1387 1376 1399
Vehs Exited 1426 1364 1374 1391
Starting Vehs 43 28 34 35
Ending Vehs 43 51 36 45
Denied Entry Before 0 0 0 0
Denied Entry After 1 0 0 0
Travel Distance (mi) 720 691 692 702
Travel Time (hr) 46.3 36.9 38.2 414
Total Delay (hr) 21.2 12.9 14.2 17.0
Total Stops 1537 1258 1279 1343
Fuel Used (gal) 28.0 25.1 256 26.6

Interval #0 Information Seeding

Start Time 6:57
End Time 7:00
Total Time (min) 3

Volumes adjusted by Growth Factors.
No data recorded this interval.

SIGNAL-SPLIT PHASING SimTraffic Report
VHB Page 1



2045 AM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1410 1446 1442 1391 1315 1393 1408
Vehs Exited 1420 1430 1408 1390 1299 1382 1416
Starting Vehs 48 35 31 29 27 36 46
Ending Vehs 38 51 65 30 43 47 38
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 0 0 0 0 1 0 2
Travel Distance (mi) 715 723 714 698 658 697 711
Travel Time (hr) 40.3 57.8 44.0 36.9 35.5 40.6 38.0
Total Delay (hr) 15.4 32.6 19.2 12.6 12.6 16.3 13.3
Total Stops 1340 1497 1453 1260 1208 1373 1245
Fuel Used (gal) 26.8 31.0 274 255 242 26.3 26.0
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1426 1387 1376 1399

Vehs Exited 1426 1364 1374 1391

Starting Vehs 43 28 34 35

Ending Vehs 43 51 36 45

Denied Entry Before 0 0 0 0

Denied Entry After 1 0 0 0

Travel Distance (mi) 720 691 692 702

Travel Time (hr) 46.3 36.9 38.2 414

Total Delay (hr) 21.2 12.9 14.2 17.0

Total Stops 1537 1258 1279 1343

Fuel Used (gal) 28.0 25.1 25.6 26.6

SIGNAL-SPLIT PHASING SimTraffic Report
VHB Page 2



2045 AM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 0.7 1.6 1.1 1.3 1.1

Total Del/Veh (s) 314 260 177 595 395

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 1.1

Total Del/Veh (s) 41.6

Denied Entry Before 0

Denied Entry After 0

SIGNAL-SPLIT PHASING SimTraffic Report
VHB Page 3



2045 AM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR L TR L TR

Maximum Queue (ft) 100 362 80 146 83 154 219 668

Average Queue (ft) 48 185 51 60 37 68 71 339

95th Queue (ft) 110 326 86 121 69 128 207 697

Link Distance (ft) 1373 1371 1302 1196

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 75 55 195 195

Storage Blk Time (%) 2 41 17 12 0 34

Queuing Penalty (veh) 6 25 15 11 0 16

Network Summary

Network wide Queuing Penalty: 73

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 AM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Phase 1 2 4 B 6 8

Movement(s) Served SBL NBTL EBTL NBL SBTL WBTL

Maximum Green (s) 50 200 180 50 200 180

Minimum Green (s) 5.0 5.0 5.0 5.0 5.0 5.0

Recall None Min  None None Min  None

Avg. Green (s) 50 212 164 51 202 102

g/C Ratio -0.01 NA -0.01 -0.01 NA  -0.01

Cycles Skipped (%) 54 0 2 44 0 10

Cycles @ Minimum (%) 46 0 0 56 0 0

Cycles Maxed Out (%) 46 75 71 56 90 2

Cycles with Peds (%) 0 0 0 0 0 0

Controller Summary

Average Cycle Length (s): NA

Number of Complete Cycles : 0

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 PM Build Signalized
SIGNAL-SPLIT PHASING 11/09/2023

Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1700 1783 1718 1702 1640 1722 1742
Vehs Exited 1700 1745 1721 1685 1639 1703 1750
Starting Vehs 44 36 46 37 45 39 61
Ending Vehs 44 74 43 54 46 58 53
Denied Entry Before 1 0 1 0 1 0 0
Denied Entry After 1 1 1 0 0 0 0
Travel Distance (mi) 855 888 865 851 823 860 879
Travel Time (hr) 51.7 64.3 46.5 54.1 45.0 47.9 47.3
Total Delay (hr) 220 33.5 16.6 245 16.4 18.1 16.9
Total Stops 1714 2130 1420 1825 1407 1544 1413
Fuel Used (gal) 32.5 36.5 3.7 33.1 30.1 3.7 32.0

Summary of All Intervals

Run Number 8 9 10 Avg
Start Time 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63
Time Recorded (min) 60 60 60 60
# of Intervals 2 2 2 2
# of Recorded Intervals 1 1 1 1
Vehs Entered 1745 1661 1749 1716
Vehs Exited 1768 1665 1746 1712
Starting Vehs 60 46 42 45
Ending Vehs 37 42 45 48
Denied Entry Before 0 1 0 0
Denied Entry After 0 0 0 0
Travel Distance (mi) 883 835 880 862
Travel Time (hr) 51.8 45.6 54.0 50.8
Total Delay (hr) 21.2 16.7 23.6 20.9
Total Stops 1696 1444 1894 1649
Fuel Used (gal) 33.0 30.7 33.7 32.5

Interval #0 Information Seeding

Start Time 6:57
End Time 7:00
Total Time (min) 3

Volumes adjusted by Growth Factors.
No data recorded this interval.

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 PM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1700 1783 1718 1702 1640 1722 1742
Vehs Exited 1700 1745 1721 1685 1639 1703 1750
Starting Vehs 44 36 46 37 45 39 61
Ending Vehs 44 74 43 54 46 58 53
Denied Entry Before 1 0 1 0 1 0 0
Denied Entry After 1 1 1 0 0 0 0
Travel Distance (mi) 855 888 865 851 823 860 879
Travel Time (hr) 51.7 64.3 46.5 54.1 45.0 47.9 47.3
Total Delay (hr) 220 33.5 16.6 245 16.4 18.1 16.9
Total Stops 1714 2130 1420 1825 1407 1544 1413
Fuel Used (gal) 325 36.5 31.7 33.1 30.1 31.7 32.0
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1745 1661 1749 1716

Vehs Exited 1768 1665 1746 1712

Starting Vehs 60 46 42 45

Ending Vehs 37 42 45 48

Denied Entry Before 0 1 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 883 835 880 862

Travel Time (hr) 51.8 45.6 54.0 50.8

Total Delay (hr) 21.2 16.7 236 20.9

Total Stops 1696 1444 1894 1649

Fuel Used (gal) 33.0 30.7 33.7 32.5

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 PM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 1.1 0.7 15 06 1.2

Total Del/Veh (s) 316 369 489 220 395

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 1.2

Total Del/Veh (s) 41.7

Denied Entry Before 0

Denied Entry After 0

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 PM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR L TR L TR

Maximum Queue (ft) 100 283 80 258 220 880 119 213

Average Queue (ft) 64 122 33 132 149 467 30 106

95th Queue (ft) 114 227 80 221 277 918 83 187

Link Distance (ft) 1373 1371 1302 1196

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 75 55 195 195

Storage Blk Time (%) 9 25 5 46 0 32 1

Queuing Penalty (veh) 18 23 11 21 0 59 0

Network Summary

Network wide Queuing Penalty: 132

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 PM Build Signalized

SIGNAL-SPLIT PHASING 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Phase 1 2 4 B 6 8

Movement(s) Served SBL NBTL EBTL NBL SBTL WBTL

Maximum Green (s) 50 400 180 100 350 18.0

Minimum Green (s) 5.0 5.0 5.0 5.0 5.0 5.0

Recall None Min  None None Min  None

Avg. Green (s) 52 390 146 85 298 140

g/C Ratio -0.01 NA NA  -0.01 NA NA

Cycles Skipped (%) 67 0 0 10 0 0

Cycles @ Minimum (%) 33 0 0 0 0 0

Cycles Maxed Out (%) 33 78 40 40 38 38

Cycles with Peds (%) 0 0 0 0 0 0

Controller Summary

Average Cycle Length (s): NA

Number of Complete Cycles : 0

SIGNAL-SPLIT PHASING SimTraffic Report
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2045 AM Build Signalized
SIGNAL-LEAD/LAG 11/09/2023

Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1410 1446 1442 1391 1314 1393 1407
Vehs Exited 1423 1452 1442 1391 1302 1392 1416
Starting Vehs 45 33 31 29 23 29 39
Ending Vehs 32 27 31 29 35 30 30
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 0 0 0 0 2 0 3
Travel Distance (mi) 715 731 725 699 658 702 709
Travel Time (hr) 36.7 39.1 35.9 33.1 30.7 33.6 32.7
Total Delay (hr) 13.9 15.8 12.9 10.9 9.7 11.2 10.2
Total Stops 1211 1352 1205 1078 1009 1089 1063
Fuel Used (gal) 25.7 26.7 256 243 228 246 243

Summary of All Intervals

Run Number 8 9 10 Avg
Start Time 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63
Time Recorded (min) 60 60 60 60
# of Intervals 2 2 2 2
# of Recorded Intervals 1 1 1 1
Vehs Entered 1426 1387 1376 1399
Vehs Exited 1439 1362 1385 1400
Starting Vehs 40 28 33 33
Ending Vehs 27 53 24 31
Denied Entry Before 0 0 0 0
Denied Entry After 1 0 0 0
Travel Distance (mi) 722 691 695 705
Travel Time (hr) 35.1 33.0 32.5 34.2
Total Delay (hr) 12.1 11.0 10.5 11.8
Total Stops 1155 1088 1049 1130
Fuel Used (gal) 25.2 240 241 24.7

Interval #0 Information Seeding

Start Time 6:57
End Time 7:00
Total Time (min) 3

Volumes adjusted by Growth Factors.
No data recorded this interval.

SIGNAL-LEAD/LAG SimTraffic Report
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2045 AM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1410 1446 1442 1391 1314 1393 1407
Vehs Exited 1423 1452 1442 1391 1302 1392 1416
Starting Vehs 45 33 31 29 23 29 39
Ending Vehs 32 27 31 29 35 30 30
Denied Entry Before 0 0 0 0 1 0 0
Denied Entry After 0 0 0 0 2 0 3
Travel Distance (mi) 715 731 725 699 658 702 709
Travel Time (hr) 36.7 39.1 35.9 33.1 30.7 33.6 32.7
Total Delay (hr) 13.9 15.8 12.9 10.9 9.7 11.2 10.2
Total Stops 1211 1352 1205 1078 1009 1089 1063
Fuel Used (gal) 25.7 26.7 256 243 228 246 243
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1426 1387 1376 1399

Vehs Exited 1439 1362 1385 1400

Starting Vehs 40 28 33 33

Ending Vehs 27 53 24 31

Denied Entry Before 0 0 0 0

Denied Entry After 1 0 0 0

Travel Distance (mi) 722 691 695 705

Travel Time (hr) 35.1 33.0 32.5 34.2

Total Delay (hr) 12.1 11.0 10.5 11.8

Total Stops 1155 1088 1049 1130

Fuel Used (gal) 252 240 241 24.7

SIGNAL-LEAD/LAG SimTraffic Report
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2045 AM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 0.8 1.8 1.2 0.8 1.0

Total Del/Veh (s) 303 289 159 277 267

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 1.0

Total Del/Veh (s) 28.8

Denied Entry Before 0

Denied Entry After 0

SIGNAL-LEAD/LAG SimTraffic Report
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2045 AM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR L TR L TR

Maximum Queue (ft) 100 322 79 148 81 144 190 396

Average Queue (ft) 51 170 53 58 35 61 39 195

95th Queue (ft) 105 292 85 120 67 115 128 349

Link Distance (ft) 1373 1371 1302 1196

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75 55 195 195

Storage Blk Time (%) 4 36 23 9 0 9

Queuing Penalty (veh) 14 22 21 9 0 4

Network Summary

Network wide Queuing Penalty: 70

SIGNAL-LEAD/LAG SimTraffic Report
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2045 AM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Phase 1 2 3 4 5 6 7 8

Movement(s) Served SBL NBTL WBL EBT NBL SBTL EBL WBT

Maximum Green (s) 50  26.0 6.0 19.0 50  26.0 6.0 19.0

Minimum Green (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Recall None Min  None None None Min  None None

Avg. Green (s) 51 233 64 166 514 223 135 202

g/C Ratio -0.01 NA  -0.01 -0.01 -0.01 NA -0.01 -0.01

Cycles Skipped (%) 59 0 20 4 50 0 43 22

Cycles @ Minimum (%) 41 0 0 0 50 0 0 0

Cycles Maxed Out (%) 41 49 57 56 50 51 43 46

Cycles with Peds (%) 0 0 0 0 0 0 0 0

Controller Summary

Average Cycle Length (s): NA

Number of Complete Cycles : 0

SIGNAL-LEAD/LAG SimTraffic Report
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2045 PM Build Signalized
SIGNAL-LEAD/LAG 11/09/2023

Summary of All Intervals

Run Number 1 2 3 4 B 6 7
Start Time 6:57 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63 63 63 63
Time Recorded (min) 60 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1 1
Vehs Entered 1700 1783 1718 1702 1640 1722 1742
Vehs Exited 1703 1773 1720 1692 1634 1713 1748
Starting Vehs 37 28 38 36 42 38 56
Ending Vehs 34 38 36 46 48 47 50
Denied Entry Before 1 0 1 0 1 0 0
Denied Entry After 1 1 1 0 0 0 0
Travel Distance (mi) 857 896 866 852 824 864 880
Travel Time (hr) 42.6 47.2 41.0 415 38.5 41.6 419
Total Delay (hr) 15.6 19.0 13.8 14.7 12.6 14.5 14.3
Total Stops 1401 1594 1288 1300 1239 1332 1301
Fuel Used (gal) 29.8 32.0 29.7 294 28.1 29.7 30.3

Summary of All Intervals

Run Number 8 9 10 Avg
Start Time 6:57 6:57 6:57 6:57
End Time 8:00 8:00 8:00 8:00
Total Time (min) 63 63 63 63
Time Recorded (min) 60 60 60 60
# of Intervals 2 2 2 2
# of Recorded Intervals 1 1 1 1
Vehs Entered 1745 1661 1749 1716
Vehs Exited 1762 1657 1756 1715
Starting Vehs 53 36 41 40
Ending Vehs 36 40 34 40
Denied Entry Before 0 1 0 0
Denied Entry After 0 0 0 0
Travel Distance (mi) 882 832 882 863
Travel Time (hr) 44.5 38.8 44.7 42.2
Total Delay (hr) 16.8 12.7 17.0 15.1
Total Stops 1483 1212 1523 1367
Fuel Used (gal) 30.6 28.2 30.9 29.9

Interval #0 Information Seeding

Start Time 6:57
End Time 7:00
Total Time (min) 3

Volumes adjusted by Growth Factors.
No data recorded this interval.

SIGNAL-LEAD/LAG SimTraffic Report
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2045 PM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 B 6 7
Vehs Entered 1700 1783 1718 1702 1640 1722 1742
Vehs Exited 1703 1773 1720 1692 1634 1713 1748
Starting Vehs 37 28 38 36 42 38 56
Ending Vehs 34 38 36 46 48 47 50
Denied Entry Before 1 0 1 0 1 0 0
Denied Entry After 1 1 1 0 0 0 0
Travel Distance (mi) 857 896 866 852 824 864 880
Travel Time (hr) 42.6 47.2 41.0 415 38.5 41.6 419
Total Delay (hr) 15.6 19.0 13.8 14.7 12.6 14.5 14.3
Total Stops 1401 1594 1288 1300 1239 1332 1301
Fuel Used (gal) 29.8 32.0 29.7 294 28.1 29.7 30.3
Interval #1 Information Recording

Start Time 7:00

End Time 8:00

Total Time (min) 60

Volumes adjusted by Growth Factors.

Run Number 8 9 10 Avg

Vehs Entered 1745 1661 1749 1716

Vehs Exited 1762 1657 1756 1715

Starting Vehs 53 36 41 40

Ending Vehs 36 40 34 40

Denied Entry Before 0 1 0 0

Denied Entry After 0 0 0 0

Travel Distance (mi) 882 832 882 863

Travel Time (hr) 44.5 38.8 44.7 42.2

Total Delay (hr) 16.8 12.7 17.0 15.1

Total Stops 1483 1212 1523 1367

Fuel Used (gal) 30.6 28.2 30.9 29.9

SIGNAL-LEAD/LAG SimTraffic Report
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2045 PM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
3: Route 100 & Blackstrap Road/Skillin Road Performance by approach

Approach EB WB NB SB All

Denied Del/Veh (s) 1.2 0.7 14 0.7 1.1

Total Del/Veh (s) 302 304 291 185 277

Denied Entry Before 0 0 0 0 0

Denied Entry After 0 0 0 0 0

Total Network Performance

Denied Del/Veh (s) 1.1

Total Del/Veh (s) 29.9

Denied Entry Before 0

Denied Entry After 0

SIGNAL-LEAD/LAG SimTraffic Report
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2045 PM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR L TR L TR

Maximum Queue (ft) 100 239 80 210 220 575 71 188

Average Queue (ft) 66 108 37 107 118 280 24 93

95th Queue (ft) 110 201 81 180 242 507 56 165

Link Distance (ft) 1373 1371 1302 1196

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75 55 195 195

Storage Blk Time (%) 14 17 8 36 0 17 0

Queuing Penalty (veh) 29 15 17 16 0 30 0

Network Summary

Network wide Queuing Penalty: 108

SIGNAL-LEAD/LAG SimTraffic Report
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2045 PM Build Signalized

SIGNAL-LEAD/LAG 11/09/2023
Intersection: 3: Route 100 & Blackstrap Road/Skillin Road

Phase 1 2 3 4 5 6 7 8

Movement(s) Served SBL NBTL WBL EBT NBL SBTL EBL WBT

Maximum Green (s) 50 36.0 50 200 90 320 70 18.0

Minimum Green (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Recall None Min  None None None Min  None None

Avg. Green (s) 5.1 337 117 182 79 250 76 149

g/C Ratio -0.01 NA  -0.01 -0.01 -0.01 NA -0.01 -0.01

Cycles Skipped (%) 71 0 44 16 14 0 19 6

Cycles @ Minimum (%) 29 0 25 0 0 0 0 0

Cycles Maxed Out (%) 29 65 56 37 41 31 58 31

Cycles with Peds (%) 0 0 0 0 0 0 0 0

Controller Summary

Average Cycle Length (s): NA

Number of Complete Cycles : 0

SIGNAL-LEAD/LAG SimTraffic Report
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To: Don Ettinger, PE Date: October 20, 2023 Memorandum
Gorrill Palmer
300 Southborough Drive, Suite 200 Project #: 55690.00

South Portland, ME 04106

From: Jason Ready, PE, PTOE, PTP Re: Route 100/Blackstrap Road Signal Warrant Analysis
Emily Leighton, Michael Cristiani Cumberland, Maine

VHB was requested to complete a traffic signal warrant analysis for the intersection of Route 100 with Blackstrap Road
and Skillin Road in Cumberland, Maine as part of the Planning Partnership Initiative study for the town of Cumberland.
The following memorandum summarizes the methodology and results of the analysis.

Signal Warrant Analysis

A traffic signal warrant analysis is completed based on the nine warrants outlined by the 2009 Edition of the Manual
on Uniform Traffic Control Devices (MUTCD), Chapter 4C. The nine warrants are as follows:

> Warrant 1 - Eight Hour Vehicular Volume > Warrant 6 — Coordinated Signal System

>  Warrant 2 — Four Hour Vehicular Volume > Warrant 7 — Crash Experience

> Warrant 3 — Peak Hour > Warrant 8 — Roadway Network

> Warrant 4 — Pedestrian Volumes > Warrant 9 — Intersection Near a Grade Crossing

>  Warrant 5 — School Crossing

Warrants 1, 2, and 3 are based on the number of vehicles moving through the intersection and are most commonly
used. Warrants 4-9 are based on other characteristics of the intersection and surrounding roadway network. The
intersection currently is not warranted for a traffic signal. A traffic signal warrant analysis for 2023 is attached.

Traffic Volumes

Warrants 1-3 are based on the hourly volume of traffic moving through the intersection on an average day. The
analysis year for the intersection is 2045. Turning movement counts were completed at the intersection of Route 100
with Blackstrap Road and Skillin Road by MaineDOT on Friday, October 26, 2018 from 6:00 AM to 6:00 PM. Detailed
counts are shown in the attached spreadsheet. The following summarizes the adjustments made to the turning
movement counts to estimate the future volumes that may be experienced on the average day in 2045.

Seasonal Adjustment

MaineDOT weekly group mean factors were used to adjust the traffic volumes to those anticipated to be experienced
on an average day. For turning movement counts collected during the week of October 21, an adjustment of 0.92 was
applied to the raw volumes. Traffic volumes are attached as an appendix.

Annual Growth

In addition to a seasonal adjustment, an annual growth rate was applied to estimate the traffic volumes that will be
experienced during the analysis year. The signal warrant analysis is being completed for 2045 and an annual growth
rate of 0.5% per year has been applied to the seasonally adjusted volumes, as directed by MaineDOT staff.

Engineers | Scientists | Planners | Designers
500 Southborough Drive, Suite 105B, South Portland, Maine 04106
P 207.889.3150 F 207.253.5596  www.vhb.com
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Future Development

Based on discussions with the Town of Cumberland there are a variety of future projects that are forecast to be
developed between now and 2045. These projects include single family housing, multifamily housing, light industrial,
office space, retail, bank, high turnover restaurant, and a convenience store with gas station. The forecast trip
generation for these proposed projects has been calculated using the Institute of Transportation Engineers’ (ITE) Trip
Generation Manual, 11" Edition. The following table summarizes the total forecast future development trip generation
for the area. Detailed trip generation calculations are attached.

Table 1 Future Development Trip Generation

Time Period Entering Exiting Total
AM Peak Hour 368 485 853
PM Peak Hour 613 522 1135

The future development trip generation has been assigned to the intersection based on the potential development
locations, as well as existing traffic patterns. The 2045 average day traffic volumes with future development are shown
in the attached spreadsheet.

ITE trip generation estimates the traffic volumes for the peak hours of the proposed development. Additional traffic
from the proposed development is also anticipated to be generated outside of peak hours. To estimate the traffic
volumes from the proposed development that may occur outside of peak hours two primary assumptions were made:

> Development traffic that occurs during the hours directly before and after the peak hours is equal to 85% of the
peak hour volumes

> Forecast development traffic is further reduced by 20% during each additional hour away from the peak hour

It should be further stressed at this point that the volumes described here are projected based on development
assumptions provided by the town and that additional warrant analyses will need to be completed in response to
actual traffic conditions.

Warrant 1 - Eight Hour Vehicular Volume

This warrant is met when traffic volumes on both the major and minor streets meet or exceed the threshold volumes
during eight hours of the average day. Based on a review of the projected present volume and 2045 traffic volumes
with the future development, the threshold volumes are not met for at least 8 hours. Therefore, Warrant 1 is not met
in 2023 and is met in 2045.

Warrant 2 — Four Hour Vehicular Volume

This warrant is met when traffic volumes on both the major and minor streets meet or exceed the threshold volumes
during four hours of the average day. Based on a review of the projected present volume and 2045 traffic volumes
with the future development, the threshold volumes are not met for at least 4 hours and therefore Warrant 2 is not
met in 2023 and is met in 2045.
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Warrant 3 — Peak Hour Vehicular Volume

This warrant is met when the traffic volumes on both the major and minor streets meet or exceed the threshold
volumes during any peak hour of the average day. However, this warrant is intended for use in unique cases such as
locations that generate or discharge large numbers of vehicles during a short period of time such as office complexes
or industrial facilities. Therefore, Warrant 3 is not applicable.

Warrant 4 — Pedestrian Volume

This warrant is met when the pedestrian volumes and vehicular volumes on the major street meet or exceed the
threshold volumes shown on Figure 4C-5 in the MUTCD during any four hours of an average day or meet or exceed
the threshold volumes shown on Figure 4C-7 in the MUTCD during any one hour of an average day. The pedestrian
volumes at the intersection are very low and do not meet the minimum required volumes. Therefore, Warrant 4 is not
met.

Warrant 5 — School Crossing

This warrant used when the intersection is in a location where schoolchildren are expected to cross the major street.
The intersection is not near a school and does not experience significant pedestrian activity. Therefore Warrant 5 is
not applicable.

Warrant 6 — Coordinated Signal System

This warrant is used when the intersection is in a location with adjacent signalized intersections that would benefit
from vehicle platooning. There are no adjacent signalized intersections so Warrant 6 is not applicable.

Warrant 7 — Crash Experience

This warrant is intended for use when the severity and frequency of crashes are the reasons to consider a traffic
control signal. Based on a review of MaineDOT crash data, five collisions have occurred during 2020-2022, three of
which occurred in 2022. This is less than the threshold of five collisions during one year and therefore Warrant 7 is
not met. Further, the crash pattern would need to be correctable by signalization and that other safety counter-
measures were attempted before moving to signalization.

Warrant 8 — Roadway Network

This warrant is intended for use in locations where installing a traffic signal would be justified to encourage
concentration and organization of traffic flow on a roadway network. This warrant is met when the intersection has a
total entering volume of 1,000 vehicles per hour during the peak hour of a typical weekday and has five year projected
traffic volumes that meet at least one of Warrants 1, 2, or 3. Additionally, the major route is required to be part of
principal roadway network for through traffic flow, includes a rural or suburban highway around a city, or appears as a
major route on an official plan.

The 5-year volume forecast of the intersection does not meet the 1,000 entering vehicle threshold. Therefore, Warrant
8 is not met.
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Warrant 9 — Intersection Near a Grade Crossing

This warrant is intended for use at a location where the proximity to a grade crossing is the principal reason to
consider installing a traffic control signal. There are no grade crossings in the vicinity of the intersection, therefore
Warrant 9 is not applicable.

Conclusion

Based on a review of the nine signal warrants outlined in the MUTCD, none of the warrants are met for average day
conditions at the intersection of Route 100 with Blackstrap Road and Skillin Road in Cumberland, Maine in 2023 but
may be met in projected 2045 conditions. As the signal warrant analysis was completed under certain development
assumptions with a 20+ year forecast to 2045, the analysis contained herein should be considered a planning exercise

with additional analysis to be completed with monitoring of traffic volumes in response to specific major development
occurring. Further, the MUTCD is explicit that meeting a warrant is not in itself a justification for a traffic signal. For any

future traffic pattern changes or developments which may occur that provide more certainty for warranting a traffic
signal, intermediate steps should be taken before the installation of a traffic signal.



2023 Adjusted Volumes

Start Time EBLT EBTH EB RT WB LT WB TH WB RT NB LT NB TH NB RT SB LT SBTH SB RT
6:00 AM 34 39 78 16 11 19 18 60 6 14 244 30
7:00 AM 49 113 151 78 44 19 28 84 18 33 295 36
8:00 AM 32 68 85 52 38 23 29 113 34 22 215 38
9:00 AM 32 50 54 28 33 20 26 103 21 17 164 26
10:00 AM 29 32 41 22 30 14 38 114 18 12 135 43
11:00 AM 39 19 45 21 33 17 34 126 22 20 138 29
12:00 PM 28 49 34 21 52 21 32 120 28 21 133 39
1:00 PM 33 48 40 14 40 18 43 142 23 22 119 38
2:00 PM 41 51 31 12 30 17 44 161 22 18 123 42
3:00 PM 32 58 31 16 65 21 59 215 38 20 120 42
4:00 PM 43 50 42 21 119 38 103 346 58 22 128 48
5:00 PM 50 62 48 31 109 24 110 318 79 32 128 47




2009 MUTCD

TRAFFIC SIGNAL WARRANT ANALYSIS (VOLUME BASED)

Intersection: Route 100 with Blackstrap Road and Skillin Road
Major Street Direction: Northbound-Southbound v
Year: 2023 Condition: Existing
Operating speed on major roadway: 35 mph
Population of Community: 8,605 people U.S. Census Bt Required
Number of approaches: 4 approach volumes
Adjusted
Warrant 1 EIGHT-HOUR VEHICULAR VOLUME Minimum*  Minimum**
Warrant 1A MINIMUM VEHICULAR VOLUME (8 hours of day)
Major Street : 1 Lane(s) on each approach 500 500
Minor Street : 1 Lane(s) on each approach 150 150
Warrant 1B INTERRUPTION OF CONTINUOUS TRAFFIC (8 hours of day)
Maijor Street : 1 Lane(s) on each approach 750 750
Minor Street : 1 Lane(s) on each approach 75 75
80 PERCENT SATISFACTION OF WARRANT 1A AND WARRANT 1B Warrant 1A Warrant 1B
Maijor Street : 1 Lane(s) on each approach 400 600
Minor Street : 1 Lane(s) on each approach 120 60
Warrant 2 FOUR HOUR VEHICULAR VOLUME
Maijor Street : 1 Lane(s) on each approach If "verify" indicated, see Figure 4C-1 or 4C-2.
Minor Street : 1 Lane(s) on each approach 25 = accuracy of regression equations
Warrant 3 PEAK HOUR VOLUME
Major Street : 1 Lane(s) on each approach If "verify" indicated, see Figure 4C-3 or 4C-4.
Minor Street : 1 Lane(s) on each approach 25 = accuracy of regression equations
Entering Vol. Entering Vol. on Major Road  Tot. Ent. Vol. Meets the following volume-based warrants?
Hour Minor Road+ Northbound  Southbound  On Major Rd 1A 1B 80%(1A&1B) 2 3
0 No No No 0 0
6:00 - 7:00 AM 151 83 288 372 No No No No No
7:00 - 800 AM 313 130 364 494 No No No Yes Verify
8:00 - 9:.00 AM 185 176 275 452 No No No No No
9:00 - 10:00 AM 136 150 206 356 No No No No No
10:00 - 23:00 AM 102 170 191 361 No No No No No
11:00 - 12:00 PM 103 183 186 369 No No No No No
12:00 - 1:00 PM 111 180 193 373 No No No No No
1:00 - 2:00 PM 121 209 179 387 No No No No No
2:00 - 3:.00 PM 123 227 183 410 No No No No No
3:00 - 4:00 PM 121 312 182 494 No No No No No
4:.00 - 5:00 PM 178 507 197 704 Yes No Yes Verify Yes
5:00 - 6:00 PM 164 507 206 713 Yes No Yes Verify No
No N/A N/A No Yes
1 2 3
NO No N/A

*From the criteria described for the warrant in the MUTCD.

**FOR SAFETY ANALYSIS Warrant 7 : If the operating speed is higher than 40mph or the population is less than 10,000 then the volumes can be adjusted to 56%. (If no adjusted minimum,
the minimum from the previous column is shown)

+If more than one approach, report the approach that has the higher volume.
NON-VOLUME-BASED WARRANTS
Warrant 4, Minimum Pedestrian Volume: Warrant 5, School Crossing:

Peak Four Hour Pedestrian Volumes: See MUTCD for details.
(non-concurrent)

ON —

0
Total Peds per hour at Broadway/Willow Intersection

Warrant 6, Coordinated Signal System: Warrant 7, Crash Experience:[No__ |
See MUTCD for details. # of accidents "correctable by
signalization" occuring in the last 12 months:
Warrant 8, Roadway Network: Warrant 9, Near a Grade Crossing:
See MUTCD for details. See MUTCD for details.
Source: Manual on Uniform Traffic Control Devices (MUTCD); 2009 Edition [2009]

last updated: 08/05/05 [version]


https://www.census.gov/quickfacts/fact/table/cumberlandtowncumberlandcountymaine/PST045221

Build Adjusted Volumes 2045

Start Time EBLT EBTH EB RT WB LT WB TH WB RT NB LT NB TH NB RT SBLT SBTH SB RT
6:00 AM 45 71 123 24 27 23 47 101 17 25 372 52
7:00 AM 62 159 211 94 66 23 63 135 33 47 446 61
8:00 AM 43 103 132 65 56 28 59 161 49 33 340 61
9:00 AM 41 78 90 36 49 24 50 143 32 25 263 43

10:00 AM 36 54 69 29 43 17 59 149 27 19 215 60
11:00 AM 47 35 69 27 44 19 52 159 30 27 204 42
12:00 PM 40 70 59 28 71 26 54 174 39 27 185 51
1:00 PM 53 70 68 22 63 23 71 222 37 27 155 47
2:00 PM 65 79 64 21 56 23 78 259 39 22 166 53
3:00 PM 60 91 71 26 101 29 101 339 60 26 169 55
4:00 PM 79 90 93 34 168 49 159 510 86 29 187 63
5:00 PM 92 109 107 48 163 35 174 501 114 41 195 64
6:00 PM 31 34 46 11 36 7 44 125 22 4 45 10




2009 MUTCD

TRAFFIC SIGNAL WARRANT ANALYSIS (VOLUME BASED)
Route 100 with Blackstrap Road and Skillin Road

Northbound-Southbound v

Intersection:
Major Street Direction:

Year: 2045 Condition: With Future Development
Operating speed on major roadway: 35 mph
Population of Community: 8,605 people U.S. Census Bt Required
Number of approaches: 4 approach volumes
Adjusted
Warrant 1 EIGHT-HOUR VEHICULAR VOLUME Minimum*  Minimum**
Warrant 1A MINIMUM VEHICULAR VOLUME (8 hours of day)
Major Street : 1 Lane(s) on each approach 500 350
Minor Street : 1 Lane(s) on each approach 150 105
Warrant 1B INTERRUPTION OF CONTINUOUS TRAFFIC (8 hours of day)
Maijor Street : 1 Lane(s) on each approach 750 525
Minor Street : 1 Lane(s) on each approach 75 53
80 PERCENT SATISFACTION OF WARRANT 1A AND WARRANT 1B Warrant 1A  Warrant 1B
Maijor Street : 1 Lane(s) on each approach 400 600
Minor Street : 1 Lane(s) on each approach 120 60
Warrant 2 FOUR HOUR VEHICULAR VOLUME
Maijor Street : 1 Lane(s) on each approach If "verify" indicated, see Figure 4C-1 or 4C-2.
Minor Street : 1 Lane(s) on each approach 25 = accuracy of regression equations
Warrant 3 PEAK HOUR VOLUME
Major Street : 1 Lane(s) on each approach If "verify" indicated, see Figure 4C-3 or 4C-4.
Minor Street : 1 Lane(s) on each approach 25 = accuracy of regression equations
Entering Vol. Entering Vol. on Major Road  Tot. Ent. Vol. Meets the following volume-based warrants?
Hour Minor Road+ Northbound  Southbound  On Major Rd 1A 1B 80%(1A&1B) 2 3
0 No No No 0 0
6:00 - 7:00 AM 239 166 448 614 Yes Yes Yes Verify Yes
7:00 - 8:.00 AM 432 230 555 785 Yes Yes Yes Yes Yes
8:00 - 9:00 AM 277 269 434 703 Yes Yes Yes Yes Yes
9:00 - 10:00 AM 209 225 332 557 Yes Yes No No Verify
10:00 - 23:00 AM 159 236 294 529 Yes Yes No No No
11:00 - 12:00 PM 151 241 273 514 Yes No No No No
12:00 - 1:00 PM 170 268 263 530 Yes Yes No No No
1:00 - 2:00 PM 191 330 229 559 Yes Yes No No Verify
2:00 - 3:00 PM 208 375 242 617 Yes Yes Yes Verify No
3:00 - 4:00 PM 223 500 250 750 Yes Yes Yes Yes No
4:.00 - 5:00 PM 261 755 279 1,034 Yes Yes Yes Yes Yes
5:00 - 6:00 PM 308 789 300 1,088 Yes Yes Yes Yes No
Yes N/A N/A Yes N/A
1 2 3
Yes Yes N/A

*From the criteria described for the warrant in the MUTCD.

**FOR SAFETY ANALYSIS Warrant 7 : If the operating speed is higher than 40mph or the population is less than 10,000 then the volumes can be adjusted to 56%. (If no adjusted minimum,
the minimum from the previous column is shown)

+If more than one approach, report the approach that has the higher volume.

NON-VOLUME-BASED WARRANTS

Warrant 5, School Crossing:

See MUTCD for details.

Warrant 4, Minimum Pedestrian Volume:
Peak Four Hour Pedestrian Volumes:
(non-concurrent)

ON —

0
Total Peds per hour at Broadway/Willow Intersection

Warrant 7, Crash Experience:

# of accidents "correctable by
signalization" occuring in the last 12 months:

Warrant 9, Near a Grade Crossing:

See MUTCD for details.

Warrant 6, Coordinated Signal System:
See MUTCD for details.

Warrant 8, Roadway Network:
See MUTCD for details.

Source: Manual on Uniform Traffic Control Devices (MUTCD); 2009 Edition [2009]

last updated: 08/05/05 [version]


https://www.census.gov/quickfacts/fact/table/cumberlandtowncumberlandcountymaine/PST045221

Appendix D

Land Use Growth Projections

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative



;

ROUTE 100-OLD PORTLAND TO BLACKSTRAP/SKILLIN ROAD:
ASSUME 22 YEAR BUILDOUT

APPROX. 2 MULTI-FAMILY UNITS PER YEAR
12,500 SF RETAIL

12,500 SF OFFICE/SERVICE

12,500 SF LIGHT INDUSTRIAL/WAREHOUSE

SKILLIN/BLANCHARD ROAD
| | ROUTE 100 TO BRUCE HILL ROAD:
CONVENIENCE ASSUME 22 YEAR BUILDOUT
I STORE WITH GAS

APPROX. 4 SINGLE FAMILY UNITS PER YEAR

ROUTE 100/ BLACKSTRAP/SKILLIN ROAD TO MILL ROAD:
ASSUME 22 YEAR BUILDOUT

APPROX. 7.5 MULTI-FAMILY UNITS PER YEAR
2,500 SF BANK
§ 5,000 SF QUICK SERVE RESTAURANT(S)
112,500 SF RETAIL

12.500 SF OFFICE/SERVICE

12,500 SF LIGHT INDUSTRAIL/WAREHOUSE

BLACKSTRAP ROAD WEST OF ROUTE 100:
ASSUME 22 YEAR BUILDOUT

APPROX. 3.2 SINGLE FAMILY UNITS PER YEAR
APPROX. 1 DUPLEX UNITS PER YEAR
APPROX. 6 MULTI-FAMILY UNITS PER YEAR

, N
vy 2

ROUTE 10: ML ROAD TO METHODIST ROAD:
ASSUME 22 YEAR BUILDOUT

~-

0 200 400

1 inch = 400 ft.

U:\3992 — Town of Cumberland — Route 100 Roundabout\Z — CAD\DWG\3992—aerial.dwg




Appendix E

Crash Data

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative
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The Maine Department of Transportation provides this publication for information only.

Reliance upon this information is at user risk. It is subject to revision and may be incomplete Date: 5/17/2023
depending upon changing conditions. The Department assumes no liability if injuries or i . Time: 10:35:12 AM
damages result from this information. This map is not intended to support emergency dispatch. linch = 0.15 miles




Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary Report
Report Selections and Input Parameters
REPORT SELECTIONS
[VICrash Summary | []Section Detail [VICrash Summary I []1320 Public (11320 Private [ ]1320 Summary

REPORT DESCRIPTION

Cumberland

Cumberland PPI Study

The project study area includes an approximately 0.87-mile section of Gray Road (Route 100), starting at Castle Rock Drive and extending north
through the intersection of Gray Road, Blackstrap Road, and Skillin Road in Cumberland, Maine. The project includes intersection improvements at the

AfAaramantinnad intAarenntinn

REPORT PARAMETERS
Year 2020, Start Month 1 through Year 2022 End Month: 12

Route: 0026X Start Node: 66830 Start Offset: 0 []Exclude First Node
End Node: 11804 End Offset: 0 []Exclude Last Node
Route: 0500443 Start Node: 11809 Start Offset: 0 [ JExclude First Node
End Node: 17087 End Offset: 0 [V]Exclude Last Node
Route: 0500443 Start Node: 17087 Start Offset: 0 [V]Exclude First Node
End Node: 11811 End Offset: 0 [ JExclude Last Node

Page 1 of 12 on 5/17/2023, 10:44 AM



Maine Department Of Transportation - Office of Safety, Crash Records Section
Crash Summary |

Node Route - MP Node Description U/R Total Injury Crashes PercentAnnual M -~ o ch Rate Critical  ~pp

Crashes g A B C PD Injury Ent-Veh Rate

11804 0026X - 11.74 Intof FOREST AV GRAY RD 1 0 0 0 0 0 0 0.0 2.124 0.00 0.37 0.00
Statewide Crash Rate: 0.11

17086 0026X - 11.07 Intof GRAY RD MILL RD 1 1 0 0 0 1 0 100.0 2.059 0.16 0.37 0.00
Statewide Crash Rate: 0.11

11802 0026X - 11.66 Intof GRAY RD HIGHLAND AV 1 1 0 0 0 0 1 0.0 2.142 0.16 0.37 0.00
Statewide Crash Rate: 0.11

17087 0026X - 11.49 Intof BLACKSTRAP RD GRAY RD SKILLIN RD 2 5 0 0 0 1 4 20.0 3.097 0.54 0.40 1.34
Statewide Crash Rate: 0.14

66830 0026X - 10.83 Intof CASTLEROCK DR GRAY RD 1 0 0 0 0 0 0 0.0 1.947 0.00 0.38 0.00
Statewide Crash Rate: 0.11

66828 0026X - 10.93 Intof GRAY RD ROOSTER RDG 1 0 0 0 0 0 0 0.0 1.942 0.00 0.38 0.00
Statewide Crash Rate: 0.11

11809 0500443 - 6.69 Intof BLACKSTRAP RD GEORGE RD 2 0 0 0 0 0 0 0.0 1.098 0.00 0.46 0.00
Statewide Crash Rate: 0.12

11811 0500443 - 6.84 Intof KATHY LN SKILLIN RD 2 0 0 0 0 0 0 0.0 1.008 0.00 0.50 0.00
Statewide Crash Rate: 0.13

Study Years: 3.00 NODE TOTALS: 7 0 0 0 2 5 28.6 15.417 0.15 0.24 0.64
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Section U/R Total

Start End Element

Node Node Begin - End

Maine Department Of Transportation - Office of Safety, Crash Records Section

Route - MP

Crash Summary |

Injury Crashes
Crashes K A B

Annual Crash Rate Critical

66830 66828 4767284 0-0.10

Int of CASTLEROCK DR GRAY RD

66828 17086 3225053 0-0.14

Int of GRAY RD ROOSTER RDG

17086 17087 3939633 0-0.42

Int of GRAY RD MILL RD

11802 17087 3119177 0-0.17

Int of GRAY RD HIGHLAND AV

11802 11804 3106104 0-0.08

Int of GRAY RD HIGHLAND AV

11809 17087 3117876 0-0.05

Int of BLACKSTRAP RD GEORGE RD

11811 17087 3106106 0-0.10

Int of KATHY LN SKILLIN RD

0026X - 10.83
ST RTE 26
0026X - 10.93
ST RTE 26
0026X - 11.07
ST RTE 26
0026X - 11.49
ST RTE 26
0026X - 11.66
ST RTE 26
0500443 - 6.69
RD INV 05 00443
0500443 - 6.74
RD INV 05 00443

Study Years: 3.00

Page 3 of 12 on 5/17/2023, 10:44 AM

Section Totals:

1 3 0 0 0
1 1 0 0 0
1 2 0 0 0
1 1 0 0 0
1 0 0 0 0
2 0 0 0 0
2 0 0 0 0

7 0 0 0

Grand Totals:

14 0 0 0

HMVM Rate
0.00194 516.25 477.80
Statewide Crash Rate: 149.99
0.00271 122.92 438.30
Statewide Crash Rate: 149.99
0.00852 78.22 327.73
Statewide Crash Rate: 149.99
0.00348 95.76 410.83
Statewide Crash Rate: 149.99
0.00176 0.00 489.65
Statewide Crash Rate: 149.99
0.00054 0.00 645.48
Statewide Crash Rate: 155.59
0.00104 0.00 574.99
Statewide Crash Rate: 157.15
0.01999 116.73 271.23
0.01999 233.45 321.77



Maine Department Of Transportation - Office of Safety, Crash Records Section
Crash Summary

Section Details

Start End Element Offset Route - MP Total Injury Crashes Crash Report Crash Date Crash Injury
Node Node Begin - End Crashes A B C PD Mile Point Degree
66830 66828 4767284 0-0.10 0026X-10.83 3 0 0 0 0 3 2021-30114 11/04/2021 10.84 PD
2022-22714 08/05/2022 10.90 PD
2021-29958 11/02/2021 10.91 PD
66828 17086 3225053 0-0.14 0026X-10.93 1 0 0 0 1 0 2021-36292 12/18/2021 11.04 C
17086 17087 3939633 0-0.42 0026X-11.07 2 0 0 0 0 2 2021-33994 12/01/2021 11.20 PD
2022-2646 01/25/2022 11.43 PD
11802 17087 3119177 0-0.17 0026X-11.49 1 0 0 0 0 1 2020-22269 09/17/2020 11.55 PD
11802 11804 3106104 0-0.08 0026X-11.66 0 0 0 0 0 0
11809 17087 3117876 0-0.05 0500443 - 6.69 0 0 0 0 0 0
11811 17087 3106106 0-0.10 0500443 -6.74 0 0 0 0 0 0
Totals: 7 0 0 0 1 6
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary |l - Characteristics

AM Hour of Day PM
11 |12

Day Of Week 12

SUNDAY
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
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=
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N
=
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Totals 14

Vehicle Counts by Type

Unit Type Total Unit Type Total
1-Passenger Car 11 23-Bicyclist 0
2-(Sport) Utility Vehicle 24-\Witness
3-Passenger Van 25-Other
4-Cargo Van (10K Ibs or Less) 26-Construction
5-Pickup 27-Farm Vehicle
6-Motor Home 28-Horse and Buggy
7-School Bus
8-Transit Bus
9-Motor Coach
10-Other Bus
11-Motorcycle
12-Moped
13-Low Speed Vehicle
14-Autocycle
15-Experimental
16-Other Light Trucks (10,000 Ibs or Less)

17-Medium/Heavy Trucks (More than 10,000
Ibs)

18-ATV - (4 wheel)
20-ATV - (2 wheel)
21-Snowmobile
22-Pedestrian

o O O O P

Total 21

O O O OO OO0 O0O0O0O0O0OO0OWwWwOooo

o O O o
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary |l - Characteristics

Apparent Physical

Driver Action at Time of Crash Dri Dr2 Dr3 Dr4 Dr5 Other Total Drl1 Dr2 Dr3 Dr4 Dr5 Other Total

Condition

Apparently Normal 13 6 0 0 0 0 19
No Contributing Action 5 5 0 0 0 0 10 Physically Impaired 0 0 0 0 0 0 0
Ran Off Roadway 2 0 0 0 0 0 2 EmotionaI(Depressed, Angry, 0 0 0 0 0 0 0

Disturbed, etc.)
Failed to Yield Right-of-Way 3 0 0 0 0 0 3 Il (Sick) 0 0 0 0 0 0 0
Ran Red Light 1 0 0 0 0 0 1 Asleep or Fatigued 0 0 0 0 0 0

. Under the Influence of 1 0 0 0 0 0 1

Ran Stop Sign 0 0 0 0 0 0 0 Medications/Drugs/Alcohol
Disregarded Other Traffic Sign 0 0 0 0 0 0 0 Other 0 0 0 0 0 0 0
Disregarded Other Road Markings 0 0 0 0 0 0 0

Total 14 6 0 0 0 0 20
Exceeded Posted Speed Limit 0 0 0 0 0 0 0
Drove Too Fast For Conditions 1 0 0 0 0 0 1
Improper Turn 0 0 0 0 0 0 0 Driver Age by Unit Type
Improper Backing 0 0 0 0 0 0 0 Age Driver Bicycle SnowMobile Pedestrian ATV Total
Improper Passing 0 0 0 0 0 0 0

09-Under 0 0 0 0 0 0
Wrong Way 0 0 0 0 0 0 0 10-14 0 0 0 0 0 0
Followed Too Closely 0 1 0 0 0 0 1 15-19 2 0 0 0 0 2
Failed to Keep in Proper Lane 0 0 0 0 0 0 0 20-24 5 0 0 0 0 5
Operated Motor Vehicle in Erratic, 1 0 0 0 0 0 1 25-29 3 0 0 0 0 3
Reckless, Careless, Negligent or 30-39 5 0 0 0 0 5
Aggressive Manner

40-49 1 0 0 0 0 1
Swerved or Avoided Due to Wind, 0 0 0 0 0 0 0
Slippery Surface, Motor Vehicle, 50-59 2 0 0 0 0 2
Object, Non-Motorist in Roadway 60-69 1 0 0 0 0 1
Over-Correcting/Over-Steering 0 0 0 0 0 0 0 70-79 0 0 0 0 0 0
Other Contributing Action 1 0 0 0 0 0 1 80-Over 1 0 0 0 0 1

Unknown 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0

Total 20 0 0 0 0 20
Total 14 6 0 0 0 0 20
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary Il - Characteristics

Most Harmful Event Injury Data

Most Harmful Event Total Most Harmful Event Total S itv Cod Ini Crash Number Of
1-Overturn / Rollover 0 38-Other Fixed Object (wall, building, tunnel, etc.) 0 everty Lode Injury Lrashes Injuries
2-Fire / Explosion 0  39-Unknown 0 K 0 0
3-Immersion 0 40-Gate or Cable 0 A 0 0
4-Jackknife 0 41-Pressure Ridge 0 B 0 0
5-Cargo / Equipment Loss Or Shift 0 Total 20 C 3 4
6-Fell / Jumped from Motor Vehicle 0 PD 11 0
7-Thrown or Falling Object 0
8-Other Non-Collision 0 Total 14 4
9-Pedestrian 0
10-Pedalcycle 0 Road Character
11-Railway Vehicle - Train, Engine 0 Road Grade Total
12-Animal 3 1-Level 9
13-Motor Vehicle in Transport 16 2-On Grade 4
14-Parked Motor Vehicle 0 3-Top of Hill 0
15-Struck by Falling, Shifting Cargo or Anything 0 ' . 4-Bottom of Hill 1
Set in Motion by Motor Vehicle Traffic Control Devices 5-Other 0
16-Work Zone / Maintenance Equipment 0 Traffic Control Device Total
17-Other Non-Fixed Object 0 1-Traffic Signals (Stop & Go) 1 Total 14
18-Impact Attenuator / Crash Cushion 0 2-Traffic Signals (Flashing) 4
19-Bridge Overhead Structure 0 3-Advisory/Warning Sign 0
20-Bridge Pier or Support 0 4-Stop Signs - All Approaches 0 .
21-Bridge Ralil 0 5-Stop Signs - Other 2 ___Light

. . ) Liaht Condition Total
22-Cable Barrier 0 6-Yield Sign 0 .
) ) 1-Daylight 8
23-Culvert 0 7-Curve Warning Sign 0 2-Dawn 1
24-Curb 0 8-Officer, Flagman, School Patrol 0 3-Dusk 1
25-Ditch 0 9-School Bus Stop Arm 0 .
i 4-Dark - Lighted 1
26-Embankment 0 10-School Zone Sign 0 .
27-Guardrail Face 0 i i 5-Dark - Not Lighted 3
11-R.R. Crossing Device 0 —_
28-Guardrail End 0 ] 6-Dark - Unknown Lighting 0
_ _ 12-No Passing Zone 0 Z-Unknown 0
29-Concrete Trafﬁc Barrler 0 13-None 7
30-Other Traffic Barrier 0 14-Other 0 Total 14
31-Tree (Standing) 0
. ) Total 14
32-Utility Pole / Light Support 1
33-Traffic Sign Support 0
34-Traffic Signal Support 0
35-Fence 0
36-Mailbox 0
37-Other Post, Pole, or Support 0
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary |l - Characteristics

Month 2020 2021 2022 Total
JANUARY 0 0 2 2
FEBRUARY 0 0 0 0
MARCH 0 0 1 1
APRIL 0 2 0 2
MAY 0 0 1 1
JUNE 0 0 0 0
JULY 0 0 1 1
AUGUST 0 0 1 1
SEPTEMBER 1 0 0 1
OCTOBER 0 0 0 0
NOVEMBER 0 2 0 2
DECEMBER 0 2 1 3
Total 1 6 7 14

Report is limited to the last 10 years of data.
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Maine Department Of Transportation - Office of Safety, Crash Records Section
Crash Summary Il - Characteristics

Crashes by Crash Type and Type of Location

Crash Type SHEEE CEY Vs L(_—:-g oA Le_g Fiveli)é’gMore Driveways Bridges Interchanges Other Parking Lot Private Way Cross Over Railrolad g?:l(:ec Total
Road Road Intersection Intersection e Crossing Roundabout
Object in Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rear End - Sideswipe 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Head-on - Sideswipe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Intersection Movement 0 0 2 3 0 0 0 0 0 0 0 0 0 0 5
Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Train 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Went Off Road 2 0 0 0 0 1 0 0 0 0 0 0 0 0 3
All Other Animal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicycle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jackknife 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rollover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fire 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Submersion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thrown or Falling Object 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bear 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Deer 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Moose 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Turkey 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 6 0 2 5 0 1 0 0 0 0 0 0 0 0 14
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary Il - Characteristics

Crashes by Weather, Light Condition and Road Surface

Weather Mud, Dirt uaic
Light Dry Ice/Frost Gr:;wel ’ Oil Other Sand Slush Snow Unknown (Standing, Wet Total
: Moving)

Blowing Sand, Soil, Dirt

Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Blowing Snow
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Clear
Dark - Lighted 1 0 0 0 0 0 0 0 0 0 0 1
Dark - Not Lighted 1 0 0 0 0 0 0 0 0 0 0 1
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 7 0 0 0 0 0 0 1 0 0 0 8
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Cloudy
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 1 0 0 0 0 0 0 0 0 0 0 1
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 1 0 0 0 0 0 0 0 0 0 0 1
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary Il - Characteristics

Crashes by Weather, Light Condition and Road Surface

Weather Mud, Dirt uaic
Light Dry Ice/Frost Gr:;wel ’ Oil Other Sand Slush Snow Unknown (Standing, Wet Total
: Moving)

Fog, Smog, Smoke

Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Other
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Rain
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 1 1
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Severe Crosswinds
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
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Maine Department Of Transportation - Office of Safety, Crash Records Section

Crash Summary Il - Characteristics

Crashes by Weather, Light Condition and Road Surface

Weather Mud, Dirt uaic
Light Dry Ice/Frost Gr:;wel ’ Oil Other Sand Slush Snow Unknown (Standing, Wet Total
: Moving)

Sleet, Hail (Freezing Rain or Drizzle)

Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Snow
Dark - Lighted 0 0 0 0 0 0 0 0 0 0 0 0
Dark - Not Lighted 0 0 0 0 0 0 0 1 0 0 0 1
Dark - Unknown Lighting 0 0 0 0 0 0 0 0 0 0 0 0
Dawn 0 0 0 0 0 0 0 0 0 0 0 0
Daylight 0 0 0 0 0 0 0 0 0 0 0 0
Dusk 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 11 0 0 0 0 0 0 2 0 0 1 14
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Appendix F

Evaluation Matrix

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative



Alternative #1

Alternative #2 | Alternative #3 No Build

CRITERIA

Roundabout

Traffic Operations (LOS
AM/PM)

Meets Warrants in current
year

Maintains Mobility (vehicles)

Improves Safety (vehicles)

Improves Safety (peds,
bicycles)

Pedestrian & Bicycle
Accommodations

Encourages Village Scale
Redevelopment

Improves on Traffic Calming
(speeds)

Creates Confusing Geometry

Provides Access Management

Property Impacts

Slightly more

Provides for Gateway
Opportunities

Total Project Costs
(Construction, PE, CE, ROW)

Unsignalized
with Raised Signalized Do Nothing
Intersection

LOS C/C

Less than
others

Same as Alt 3 | Same as Alt 2

Less than Alt

MEET PURPOSE & NEED




Appendix G

Public Outreach

West Cumberland, Route 100 Feasibility Study
Planning Partnership Initiative
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Proposal

Study Team s 10 Fen D

(Planning Partnership Initiative) Cambeniand,taine'
Consultant
e Gorrill Palmer
e VHB
* Terrence J DeWan & Associates
Municipality
e Cumberland (William Shane
MaineDOT

* Stephen Cole
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Background

Prior Planning Work
Town Initiative

State Roadways
(Route 100/26)

PP| Study (State
nvolvement)

_everage State &
~ederal Funds

E GORRILL
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Skillin

E

Location Map

Gray Road (Route 100/26)

Skillins Greenhouse to Castle

Rock Drive

Length = 0.89 Miles
Blackstrap Road

Road
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Study Scope
(Transportation Planning Study)

 Traffic Operations

e Corridor Safety (HCL)

e Reduce Speeds

* Review Access
Management

e Pedestrian and Bicycle
Accommodations

e Economic Development

* Land Use Goals

E GORRILL
' PALMER




Purpose & Need Statement

The purpose of this study at the Route 100 intersection with Blackstrap
Road and Skillin Road is to identify a range of implementable alternatives
to improve the safety and mobility for all modes of transportation both
now and into the future and to create conditions that will allow for
mixed-use, village scale redevelopment.

The needs of this study include improving safety at the intersection and
intersection approaches, controlling excessive speeds along Route 100
and providing for improved access management within the study area
while maintaining mobility.

E GORRILL
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Site Visit / Safety Audit
Blackstrap Road & Skillin Road

* Flashing Stop Ahead Signs

* Supplemental Oversized Stop
Signs
* HCL Mitigation Measures

LE

GORRILL
PALMER




Site Visit / Safety Audit

* Flashing Beacon System

* |ntersection Sight Distance
e Utility Pole Offsets
* Coffee Shop Backups

GORRILL
PALMER 8




Site Visit / Safety Audit
* High Speeds (35 to 50 mph)

* |ntersection Sight Distance at
Mill Road

e Pedestrian Accommodations

e Traffic Calming

E GORRILL
*, PALMER 9




Crash Data

2020-2022: 5 crashes and CRF 1.34
2019-2021: 4 crashes and CRF 1.21
2016-2018: 8 crashes and CRF 2.10 (HCL)
2015-2017: 11 crashes and CRF 3.08 (HCL)
2014-2016: 9 crashes and CRF 2.55 (HCL)

HCL = high crash location

E GORRILL
4 PALMER 10




Traffic Assessment

Traffic Counts
Traffic Analysis
Vissim Modeling
* Existing
Condition

 Future No Build
Condition (2045)

e Future Build
Scenarios

E

GORRILL
PALMER 11



Traffic Assessment

Figure 1: 2023 Existing Weekday Peak Period Volume “élhb Figure 2: 2045 Future Weekday Peak Period Volumes §Ihb
Cumberland PPI Study | Cumberland, Maine Cumberland PPI Study | Cumberland, Maine
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Traffic Assessment

]

Future Build Scenarios it

e Roundabout

* Signal/Unsignalized
ntersection

e Land Use Redevelopment

e Future Trip Generations

e Signal Warrant Analysis

LE

GORRILL
PALMER 13




Land Use Redevelopment

Potential Buildout Assumptions

E

Buildout Prior 25 years
Past /Current Zoning
Comprehensive Plan
New Development

Town Planner Discussions
(highest & best uses)

State Initiatives for
Attainable & Affordable
Housing

Recent Development
Trends

GORRILL
PALMER




Potential
Buildout

GORRILL
PALMER

Blackstrap West of Route 100

Assumed 25 Year Buildout
40 Acres € 8,000 sf / acre = 320,000 sf

80 Single Family Residences
20 Duplexes
150 Multi-Family Units, Low Rise

60 Single Family:
Residences
6 Duplexes

Route 100
0ld Portland to Blackstrap / Skillin Road

RAssumed 25 Year Buildout

12 Acres ¢ 8,000 sf / acre = 96,000 sf
10 Single Family Residences

36 Multi-Family Units, Low Rise

15,000 sf Retail

15,000 sf Office / Service
15,000 sf Light Industrial / Warehouse

S0 Acres @ 8,000 sf / acre = 400,000 sf

200 Single Family Residences

Route 100
Skillin / Blackstrap to Mill Road

Assumed 25 Year Buildout
30 Acres @ 8,000 sf / acre = 240,000 sf

180 Multi-Family Units, Low Rise
5,000 sf Quick Serve Restaurant(s)

12,500 sf Retail
20,000 sf Office / Service

20,000 sf Light Industrial / Warehouse




Concept Plans
 Roundabout

* Unsignalized Intersection

 Pedestrian / Bike
Accommodations

e Safety Improvements

e Traffic Calming

* Access Management

* Center Turn Lane

e Supported by Traffic Analysis
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Concept Plans
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Concept Plans
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Concept Plans

 Roundabout
e Unsignalized Intersection

 Pedestrian / Bike
Accommodations

e Safety Improvements
e Traffic Calming

* Access Management
* Center Turn Lane

e Supported by Traffic Analysis

E GORRILL
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Concept Plans
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Concept Plans
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Scope & Schedule

e Study Startup —January 2023
 Data Gathering —March 2023

* Preliminary Traffic Analysis, Land Use
Assessment, Concepts — April/May 2023

e Site Visit & Safety Audit — May 2023
 Public Mtg 1 —May 2023

 Concepts, Analysis, Findings, Team Mtgs
 Public Mtg 2 —Summer 2023

* Draft/Final Reports —Summer/Fall 2023

E GORRILL o '
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Public Input
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Cumberland

Route 100 Feasibility Study

Route 100 Study et
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Proposal

St u d v Te a m Route 100 Feasibility Study

Planning Partnership Initiative

(Planning Partnership Initiative) ComburlndMane |
Consultant P |
e Gorrill Palmer
e VHB
 Viewshed (TJD&A
Municipality
e Cumberland
MaineDOT
e Stephen Cole
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Study Limits

Gray Road (Route 100/26)

Skillins Greenhouse to Castle
Rock Drive

Length = 1.06 Miles
Blackstrap Road (to MTA)

Skillin Road (to Tammy Lane)
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Study Scope
(Transportation Planning Study)
 Traffic Operations
e Safety
e Controlling Speeds
* Access Management

e Pedestrian and Bicycle
Accommodations

e Economic Development

E GORRILL
A PALMER




Traffic Analysis

Current Year — 2023
Design Year - 2045
No Build Alt.
Unsignalized Alt.
Signalized Alt.
Roundabout Alt.

GORRILL
PALMER

To: Don Eftiriger, PE Date: October 20, 2023 Memorandum

Gorrill-Palmer

300 Southborough Drive, Suite 200
South Portland, ME 04106 Project #: 55690.00

From: Adam Prichard, PE Re: Route 100 at Blackstrap Road / Skillin Road VISSIM Analysis
Jason Ready, PE, PTOE, PTP Cumberland, Maine

Introduction

VHB has performed VISSIM and SIDRA traffic model analyses associated with the Cumberland PPI project in
Cumberland, Maine at the intersection of Route 100 at Blackstrap Road & Skillin Road for Gorrill Palmer in support of
a municipal PPl planning study. The analyses involved evaluating existing conditions (2023), a future (2045) ‘No-Build’
scenario, and two future (2045) traffic control alternatives (traffic signal and roundabout). The traffic control
alternatives are based on certain area land use assumption, as determined by Gorrill Palmer and confirmed by the
town.

This memorandum summarizes the simulation modeling methodology and results.

Traffic Volumes

In addition to a seasonal adjustment, an annual growth rate was applied to estimate the traffic volumes that will be
experienced during the analysis year. An annual growth rate of 0.5% per year has been applied to the seasonally
adjusted volumes, as directed by MaineDOT staff. Traffic volumes are attached as an appendix.

VISSIM Modeling

VISSIM is a transportation planning and operations software package designed to provide a visual and analytical
representation of traffic operations on a full range of functionally classified roadways. VISSIM has been widely used in
various urban and highway applications and can effectively simulate complicated driving behavior on modern
roadway facilities. VISSIM was utilized because of its powerful capability to simulate traffic operations and address
transportation challenges in complex networks.

SIDRA Modeling

For the roundabout analysis, SIDRA traffic modeling software was utilized in place of the VISSIM software. SIDRA is
recognized as a better choice for the specific traffic modeling that roundabouts experience.

Model Description

The models includes the Route 100 at Blackstrap Road & Skillin Road intersection and several adjacent driveways in
Cumberland, Maine. The VISSIM model was created for the weekday morning and evening peak hours under 2023
Existing and 2045 Future conditions using VISSIM 2021 software.

Simulation Methodology

The model development primarily consists of three steps:

=Uhb.

Memorandum

Delay - L Intersection

0to 10 seconds

10 to 15 seconds

15 to 25 seconds

25 to 35 seconds

35 to 50 seconds
Greater than 50 seconds

sting, 2045 No-Build, and 2043 Build alternative conditions

modeled. These results are based on the average of ten

Scenario Volume®  Delay  LOS

Evening Peak

Existing 1,123 11 LOSB
Future — No Build 1,586 61 LOSF
Future - Signal 1,587 31 LOSC
Future - Roundabout 1,868 20 Los C

peak hour. This number will vary with each distinct model run.

mary results for the intersection in Table 2, the overall
r all Build scenarios, with significant increases in capacity
onditions. The No-Build condition operates poorly during
ended as a viable option.

rio for both morning and evening peak periods for all
els, delay and queueing appear to be manageable in all

ch Build scenario is based on a single lane for each

ing results.




Land Use Growth

rolections

Inputs into Traffic
Modeling

Reasonable
Growth
Assumptions

nput from Town

GORRILL
PALMER

e 0 At - G-y

10 SINGLE FAMILY
RESIDENCES

BLACKSTRAP ROAD WEST OF ROUTE 100
ASSUME 22 YEAR BUILDOUT

APPROX. 3.2 SINGLE FAMILY UNITS PER YEAR
APPROX. 1 DUPLEX UNITS PER YEAR
APPROX. 6 MULTI-FAMILY UNITS PER YEAR

72 SINGLE FAMILY
RESIDENCES

ROUTE 100-OLD PORTLAND TO BLACKSTRAP/SKILLIN ROAD:

I8 ASSUME 22 YEAR BUILDOUT

| APPROX. 2 MULTI-FAMILY UNITS PER YEAR

12,500 SF RETAIL
12,500 SF OFFICE/SERVICE

12,500 SF LIGHT INDUSTRIALUWAREHOUSE

7

b/

CONVENIENCE

STORE WITH GAS
PUMPS

5

SKILLINBLANCHARD ROAD
ROUTE 100 TO BRUCE HILL ROAD:
ASSUME 22 YEAR BUILDOUT

APPROX. 4 SINGLE FAMILY UNITS PER YEAR

ROUTE 100/ BLACKSTRAP/SKILLIN ROAD TO MILL ROAD:
ASSUME 22 YEAR BUILDOUT

APPROX. 7.5 MULTI-FAMILY UNITS PER YEAR
2,500 SF BANK

5,000 SF QUICK SERVE RESTAURANT(S)
12,500 SF RETAIL

12.500 SF OFFICE/SERVICE

12,500 SF LIGHT INDUSTRAIL/WAREHOUSE

ASSUME 22 YEAR BUILDOUT

APPROX. 2 SINGLE FAMILY UNITS PER YEAR
O




Traffic Analysis — Findings

Table 3: Capacity Analysis — Comparison

2023 Existing 2045 No-Build 2045 Build - Signal 2045 Build - Roundabout®
HRREE Volume*  Delay® LOS¢ gsth%d Volume Delay LOS iy Volume Delay LOS il Volume Delay LOS il
Queue Queue Queue Queue
Morning Peak
Eastbound 316 27 LOS D 360 332 119 LOSF 1,634 428 28 LOS C 513 470 19 LOS C 163
Westbound 144 13 LOS B 132 187 24 LOS C 215 186 33 LOS C 282 201 6 LOS A 23
Northbound 135 5 LOS A 84 239 9 LOS A 189 239 22 LOS C 328 251 6 LOS A 31
Southbound 368 5 LOS A 101 563 6 LOS A 193 561 21 LOS C 492 604 11 LOS B 128
Total 963 13 LOS B 1,321 37 LOS E 1,414 25 LOS C 1,526 12 LOS B
Evening Peak
Eastbound 155 21 LOS C 222 196 211 LOSF 1,629 304 31 LOS C 378 325 7 LOS A 43
Westbound 180 21 LOS C 193 221 182 LOS F 582 266 23 LOS C 303 283 17 LOS C 81
Northbound 576 7 LOS A 385 868 13  LOSB 715 715 40 LOS D 757 935 29 LOSD 851
Southbound 213 6 LOS A 133 303 17 LOS C 368 303 17 LOS B 319 326 9 LOS A 48
Total 1,124 1 LOS B 1,588 62 LOS F 1,588 31 LOS C 1,868 20 LOS C

a Volume processed for the movement for the peak hour. This number will vary with each distinct model run.
b Delay for movement in seconds
¢ Level of service for movement

d 95" percentile queue in feet

e Analysis completed with SIDRA software
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Traffic Analysi

Signal Warrants
Current Year — 2023
Design Year - 2045

GORRILL
PALMER

Don Ettinger, PE
=0
»
To: Don Ettinger, PE Date: October 20, 2023 Memorandum
Gorrill Palmer
300 Southborough Drive, Suite 200 Project #: 55690.00
South Portland, ME 04106
From: Jason Ready, PE, PTOE, PTP Re: Route 100/Blackstrap Road Signal Warrant Analysis
Emily Leighton, Michael Cristiani Cumberland, Maine

VHB was requested to complete a traffic signal warrant analysis for the intersection of Route 100 with Blackstrap Road

and Skillin Road in Cumberland, Maine as part of the Planning Partnership Initiative study for the town of Cumberland.

The following memorandum summarizes the methodology and results of the analysis.

Signal Warrant Analysis

A traffic signal warrant analysis is completed based on the nine warrants outlined by the 2009 Edition of the Manual
on Uniform Traffic Control Devices (MUTCD), Chapter 4C. The nine warrants are as follows:

> Warrant 1 - Eight Hour Vehicular Volume > Warrant 6 — Coordinated Signal System
> Warrant 2 — Four Hour Vehicular Volume > Warrant 7 - Crash Experience
Warrant 3 — Peak Hour > Warrant 8 — Roadway Network
> Warrant 4 — Pedestrian Volumes > Warrant 9 — Intersection Near a Grade Crossing

> Warrant 5 - School Crossing

Warrants 1, 2, and 3 are based on the number of vehicles moving through the intersection and are most commonly
used. Warrants 4-9 are based on other characteristics of the intersection and surrounding roadway network. The
intersection currently is not warranted for a traffic signal. A traffic signal warrant analysis for 2023 is attached.

Traffic Volumes

Warrants 1-3 are based on the hourly volume of traffic moving through the intersection on an average day. The
analysis year for the intersection is 2045. Turning movement counts were completed at the intersection of Route 100
with Blackstrap Road and Skillin Road by MaineDOT on Friday, October 26, 2018 from 6:00 AM to 6:00 PM. Detailed
counts are shown in the attached spreadsheet. The following summarizes the adjustments made to the turning
movement counts to estimate the future volumes that may be experienced on the average day in 2045.

Seasonal Adjustment

MaineDOT weekly group mean factors were used to adjust the traffic volumes to those anticipated to be experienced
on an average day. For turning movement counts collected during the week of October 21, an adjustment of 0.92 was
applied to the raw volumes. Traffic volumes are attached as an appendix.

Annual Growth

In addition to a seasonal adjustment, an annual growth rate was applied to estimate the traffic volumes that will be
experienced during the analysis year. The signal warrant analysis is being completed for 2045 and an annual growth
rate of 0.5% per year has been applied to the seasonally adjusted volumes, as directed by MaineDOT staff.

Engineers | Scientists | Planners l Designers
500 Southborough Drive, Suite 1058, South Portland, Maine 04106
P 207.889.3150 F 207.253.5596  www.vhb.com
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Prior Comments
Cost of options
Extending sidewalks
Mid-block crossing at Highland
BruThru access concerns

Gulf Gas access concerns
Size of roundabout
Property impacts

DN N N N N W NN

Short term safety concerns
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Gorrill Palmer
Opinion of Probable Construction Cost

IDrT)jEECi:(:C)Stf; L P

Job Number: 3992

[WIN 26850.00

[Project Name:  Route 100 Feasibility Study

[Project Layout: Roundabout Concept Plan

[Project Location: Cumberland, Maine

Opinion of Probable Cost - Roundabout Concept Plan - Construction Cost Estimate

(Date: /2302023 g or utlty costs.
-
Calculated By: Bl Robinson, Amelia Nelson
Checked By: Jared Winchenbach f LAP projects.
oulder and that a

Notes: 1. Opinion of probable cost does not include engineering, inspection, right of way, evironmental, fighting or utity costs. in the project limits.

2. Opinion of probable cost is based on the Unsignalized Intersection Concept Plan dated August 18, 2023.
. 3. The unit prices are base upon recently constructed andior bid projects from the Maine DOT and other LAP projects. ) - Cumberland, ME
— 4. The Concept Plan assumes that widening of the existing roadway corridor wil begin at the existing shoulder and that a >
° 1 112" overlay is planned for all of the roadways (Route 100, Skillin Road, and Blackstrap Road) within the project limits. [utPrics

5. Concept Plans assumed that full depth reconstruction will be used for the roundacut as well as +/-250' on each approach. 21300 20.00 426,000.00
14500 60.00 70,000.00
11300 70.00 791,000.00
Route dab copt « .
LA} i He ME 1110 27500 305,250.00
Unit [Quantity] UnitPrice | Amount | 1760 275.00 484,000.00
. . S| 18900 20, 78,000.00 |
. = T 5500 oo |s 30000 | § 330,000.00
— SUBBASE COURSE - GRAVEL | 13000 8 1.040,00
° PHALT, 12.5 MM NOMINAL MAXIMUM SIZE T | 1250 275. 43,750, 3550 |8 27500 § 976,250.00 bu
PHALT, 125 MM NOMINAL MAXIMUM SIZE (OVERLAY) T | 1550 27 26,250, 7400 ) 7.000.00 226,000.00
PHALT, 9.5 MM NOMINAL MAXIMUM SIZE v | v ls sumls 360,000.00 350 100,00 35,000.00 906,000.00
(SIDEWALKS, DRIVES, ISLANDS & INCIDENTALS ) 5:000.00 760,000.00 76,000.00
P wosors |HOT MIXASPHALT, 12.5 MIM NOMINAL MAXIMUM SIZE ¥ [ |& 5emle anosion 5700 70,00 189.000,00 566,750.00

BASE AND INTERMEDIATE BASE COURSE! 11100 90.00 999,000.00 484,000.00
BITUMINOUS TACK COAT, APPLIED

° . & S 1 1550 5.00 9,250.00 200 125.00 50,000.00

. SP) 502.342 STRUCTURAL CONCRETE ROADWAY TRUCK APRON o 130 300.00 39,000.00 12000 75.00 wn:uoo.an 330,000.00
- 603.159 12 INCH CULVERT PIPE OPTION Il F | 300 100.00 30,000.00 1100 200.00 110.000.00

[} 604.072 [CATCH BASIN TYPE A1-C A 40 5,000. 200,000 031,250.00

= 2100 80.00 168,000.00
605.00 6 INCH UNDERDRAIN TYPE B F 1 2600 20 182,000, 1700 50,00 153,000.00 7,000.00
60511 12 INCH UNDERDRAIN TYPE C F_| 11400 90, 1,026,000.
= 140 70.00 9,800.00 35,000.00
s 608.26 [CURE RAMP DETECTABLE WARNING FIELD F | 6% 125, 000,
— 140 60.00 8,400.00 160,000.00
609.11 [VERTICAL CURB TYPE 1 | 12000 75 900,000,
27100 050 13,550.00 189,000.00
609.221 TERMINAL CURB TYPE 1 | oo 100,00 120,000,
e 3400 3.00 10,200.00 599,000.00
60934 [CURB TYPE 5 | 3000 80, 240,000.
40 55.00 2,200.00 50,000.00
sP) 609341 |CURB TYPE 5 - TRUCKAPRON [ TS 2004 65,000, - ) T b w050
615.07 LoAM Cv_| 1800 90 162,000.00 ) ! 500; 116,000.00
/ EEDING METHOD NUMBER 1 UN | 150 70.00 10,500.00 40 100.00 4,000.00

Ei:vﬁ :IIULLN ON | 150 50, 5,000, 1 15,000.00 15,000.00 168,000.00
627.733 4" WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE LF_| 28000 . 14,000.00 | 200 s 8000 ¢ 16,000.00 153,000.00
. . . . 27.7 [WHITE OR YELLOW PAVEMENT & CURB MARKING SF_| 3050 9,150.00 | 9,800.00

29.0 HAND LABOR, STRAIGHT TIME [T 5. 2,200. 200 65.00 13,000.00 8,400.00

311, [ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) R | @ 175, 7,000.00 | 200 25.00 5,000.00 14,150.00

, , 631.172 [TRUCK - LARGE {INCLUDING OPERATOR) HR 4 101 4,000, 400 25.00 10,000.00 10,500.00

639.18 FIELD OFFICE, TYPEA EA 1 15,000.00 15,000.00 | 120 300.00 36,000.00 2,200.00
i < 3000 6000]S 180,000.00 7,000.00
645.292 REGULATORY, WARNING, CONFIRMATION AND ROUTE MARKER ASSEMBLY SIGNS TYPE Il se | 300 |5 sooo|s 24,000.00 T 700,00 4.000.00 .000.00
4 652.33 DRUM EA 200 65.00 13,000.00 1 75,000.00 15,000.00
65234 [CONE EA 200 25.00 5,000.00 1 700,000.00 350,000.00
rl O W a 652.35 [CONSTRUCTION SIGNS SF 400 25.00 10,000.00 ‘onstruction Total; e
SP) 652.36 MAINTENANCE OF TRAFFIC CONTROL DEVICES. [§) 150 300.00 45,000.00 Contingency {15%):] A
FLAGGERS HR_| 4000 60.00 240,000.00 Total Construction Cost] 13,000.00
[ [TRAFFIC OF FICERS HR | 0 100.00 4,000.00 = Rounded] 5,000.00
TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL LS 1| $100,000.00 100,000.00 10,000.00
[ 65910 [MOBILZATION L 1__| $850,000.00 851 0 Construction: 5,300,000.00 36,000.00
T Total: PE (6%): s 550,000.00 180,000.00
Contingency (15%): 1,393,440,00 CE (6%} s 550,000.00 4,000.00
Total Construction Cost 10,683,040.00 ROW: s 300,000.00 75,000.00
"”'—_—t"'" S_To70000000 Total: 10,700,000.00 st
050.0
SP :Special Provisions [ Comtruction: 5 10,/00,000.00 ] 275.157.50
PE{6%): s 650,000,00 776,207.50
CE (65%): s 650,000.00 B0 00000
ROW: S 400,000.00 r
Total: 3 12,300,000.00 5,000 00
1550,000.00
550,000.00
300,000.00
200,000,00
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Evaluation Matrix

e Compare Alternatives to
NO BUILD

e Compare Alternatives to
Purpose & Need
Statement

e Roundabout scores
nighest

e Roundabout meets P/N

E GORRILL
', PALMER

Alternative #1 | Alternative #2 | Alternative #3 No Build

Unsignalized
CRITERIA Roundabout with Raised Signalized Do Nothing
Intersection

Traffic Operations (LOS

AR/PI) LOS ¢/C

Meets Warrants in current
year

Maintains Mobility (vehicles)

Improves Safety (vehicles})

Improves Safety (peds,
bicycles})

Pedestrian & Bicycle
Accommodations

Encourages Village Scale
Redevelopment

Improves on Traffic Calming
(speeds)

Less than
others

Creates Confusing Geometry

Provides Access Management

Property Impacts Same as Alt 2

Slightly more | Same as Alt 3

Less than Alt
#1

Provides for Gateway
Opportunities

Total Project Costs

(Construction, PE, CE, ROW) $11.2M

MEET PURPOSE & NEED YES NO NO
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Renderings (Roundabout)
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Renderings (Roundabout
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Next Steps

v’ Public Input
v Council Input
v’ Draft Report
v' Review & Comment

v Final Report
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