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INTRODUCTION
VHB has been retained by the Attleboro Redevelopment Authority to provide preliminary transportation planning and engineering services to develop a transportation network model of downtown Attleboro, to evaluate transportation operations, and identify deficiencies.  VHB has also been retained to prepare conceptual plans for traffic circulation and roadway improvements to mitigate existing deficiencies and support downtown redevelopment alternatives within the study area including an Intermodel Transportation Center. VHB has coordinated with the urban planning team members, Goody Clancy and representatives from the City, as they evaluated various potential mixed use sites within the downtown area. VHB worked with the urban planning team members to offer recommendations from a transportation perspective on the potential sites with regard to access and the potential for roadway improvements to accommodate traffic generated by the proposed uses.

DOWNTOWN TRANSPORTATION NETWORK MODEL (VEHICULAR AND PEDESTRIAN)
VHB has developed a model of the transportation network using existing traffic counts supplemented by new traffic data at selected intersections to fill in the network. The existing data was limited and was several years old; therefore, it was used primarily to calculate rates of growth within the study area and traffic patterns.  In order to develop the transportation network, VHB has performed peak period “spot” traffic counts at the study area intersections and has developed a transportation network of the downtown Attleboro study area.  One hour traffic counts have been performed at major study area intersections and “spot” traffic counts (10 minute counts) have been performed at most of the other locations.  This method of traffic data collection is an important tool transportation planning and is needed to develop a transportation network model.  In order to proceed with the development of preliminary and final design plans to implement any of the recommendations discussed in this memo, it will be necessary to perform a complete Traffic Impact and Access Study which will determine the details of the design and more thoroughly evaluate the impacts.  

In addition to performing traffic counts, VHB has also made observations of existing conditions at study area intersections.  The initial study area for the transportation network encompassed an area with approximately a 3,000 foot radius from the intersection of Route 123 and Route 152.   After analyzing existing conditions, VHB was asked to narrow the study area down to focus on the immediate downtown area and intersections where deficiencies were identified during the critical weekday evening peak period.  Future 2025 No-Build and Build traffic volumes were projected using historic data, projected background traffic growth rates, and potential development plans developed by the urban planning team.  Following is a summary of the tasks performed to develop the transportation network model.  Based on observations and analysis of the transportation network, VHB has identified deficiencies at study area intersections and roadways based on existing 2005, 2025 No-Build, and 2025 Build peak hour traffic volumes.  
SUPPLEMENTAL TRAFFIC DATA COLLECTION
VHB has conducted weekday morning and weekday evening peak hour observations of traffic flow within the study area. The observations were conducted on typical weekdays during the peak periods as established by previous traffic studies in the area (7:00 – 8:30 AM and 4:00 – 6:00 PM).  VHB observed vehicle and pedestrian flows, truck patterns, congestion areas, and parking activity during each time period and noted special circumstances impacting traffic flow (drop-offs, double parked cars, bus stops, etc.). Based on the observations, VHB developed a list of intersections where new traffic and pedestrian count data needed to be collected. 

New peak hour counts of vehicles and pedestrians were collected for one (1) hour each during the weekday morning and weekday evening peak hours at twelve (12) locations to supplement existing traffic volume data and establish a historic growth rate at key network intersections.  Half-hour counts during the peak periods were performed at two (2) locations.  In addition, “spot” traffic counts (10 minute counts) during the peak hour periods as established by previous studies were collected at thirty six (36) intersections to establish trip distribution patterns within the network.  The intersections selected were along the collector-type roadways that flow into the downtown and those identified during the initial observations.  The supplemental traffic data was used to develop morning and evening peak hour traffic volumes for the study area intersections to be used for planning purposes.  The supplemental traffic data collected by VHB is included in Appendix A –Traffic Count Data.  
EXISTING ROADWAY CONDITIONS/OBSERVATIONS 
(REMOVE THIS SECTION FROM FINAL REPORT??)
As stated previously, VHB has conducted weekday morning and weekday evening peak hour observations of traffic flow within the study area. The observations were conducted on typical weekdays during the peak periods as established by previous traffic studies in the area (7:00 – 8:30 AM and 4:00 – 6:00 PM).  VHB observed vehicle and pedestrian flows, truck patterns, congestion areas, and parking activity during each time period and noted special circumstances impacting traffic flow (drop-offs, double parked cars, bus stops, etc.). The following is a summary of VHB’s observations:

General Observations

· The Olive Street Bridge over the railroad tracks is steep and narrow.  There is currently poor sight distance as vehicles travel over the bridge. 
· The Thacher Street Bridge is currently under construction; therefore, it is assumed that additional traffic is currently using Olive Street traveling through the South Main Street/County Street signalized intersections.  It is estimated that several of the turning movements at this intersection are higher than during average conditions due to the bridge closure and therefore were reduced accordingly to represent traffic conditions when the Thacher Street Bridge is open.  It is assumed that the Olive Street westbound left-turn onto County Street is approximately 30 percent higher due to the Thacher Street Bridge closure during the morning peak as residents try to access I-95.  The County Street northbound right turn is assumed to be approximately 30 percent higher during the evening peak as residents come from I-95.  The northbound right turn movement is assumed to be approximately 15 percent higher during the morning peak due to the bridge closure as vehicles arrive to the study area businesses, offices, and other destinations from the southwest.  The eastbound left-turn movement is assumed to be approximately 15 percent higher during the morning peak due to the bridge closure as vehicles leave the study area businesses, offices, and other destinations traveling to the southwest.   
Morning Peak Hour Observations

· On North Main Street trial court vans/minibuses often park along the west side north of Hayward Street resulting in minor impacts to traffic.
· The MBTA setup is inefficient with respect to parking, access, pedestrian movements, etc.  People currently pay for parking then cross South Main Street.  This is not currently a significant traffic problem; however, it is inefficient and possibly unsafe.  Methods to correct these issues should be investigated.

· The MBTA schedule inbound is 7:28 AM, 7:58 AM, and 8:30 AM.
· County Street has moderate steady traffic with no major backups.  There were minor backups noted at 8:30. 
· There were minor backups during the peak periods on West Street at North Main Street.
Evening Peak Hour Observations

· Vehicles traveling westbound on Park Street under the railroad bridge experience sun glare results in poor visibility.

· The Park Street eastbound backups often extend from Bank Street through the North Main Street intersection.
· There are long queues on the South Main Street northbound approach to Park Street.  This is partially due to backups on Park Street eastbound due to the Bank Street/Park Street signalized intersection.
· Bank Street southbound experiences backups from Park Street to Sanford Street

· North Main Street is too narrow to get past left-turning vehicles.  This creates delays to through vehicles; however, it creates gaps down stream for vehicles exiting/entering side streets and driveways.

· There are long queues on the southbound and westbound approaches to the County Street/Wall Street intersection.  Implementing a southbound left-turn lane and protected/permissive phasing should be investigated. 
· There were long queues on the southbound approach at the South Main Street/Olive Street intersection during the 4:30 – 4:45 PM period.  Modifications to the signal timings, signal operations, and lane configurations should be further investigated.  The intersection may require widening in order to improve the operation of this intersection.
· The MBTA schedule outbound is 4:31 PM and 5:26 PM.
· MBTA passengers are let off near the parking lot.  There were approximately twenty vehicles queued in parking lot waiting to pick up passengers. 
FUTURE CONDITIONS
Traffic volumes in the study area were projected to the year 2025, which reflects a twenty‑year traffic-planning horizon.  Independent of the proposed project, volumes on the roadway network under year 2025 No‑Build conditions were assumed to include existing traffic and new traffic resulting from background traffic growth.  Anticipated site‑generated traffic volumes were added to the year 2025 No‑Build traffic volume networks to reflect the year 2025 Build conditions within the project study area.  
Background Growth
VHB has reviewed Census data, MassHighway Population Projections, and SRPEDD analysis, regarding historic and projected population, employment, and traffic growth in Attleboro.  Based on a review of historic counts conducted on Route 152 (south of County Street) by MassHighway between 1995 and 2004, traffic volumes grew at a rate of 0.4 percent per year over this time period.  The population and employment in Attleboro are projected to grow at a rate of 0.8 and 0.15 percent per year, respectively, between 2005 and 2025.  Based on this information a rate of 0.5 percent per year was utilized for traffic growth within the study area in the 2025 No Build and 2025 Build scenarios.  
Proposed Redevelopment Districts Generated Traffic Volumes

VHB has coordinated with members of the urban planning team as they reevaluated the proposed Intermodal Transportation Center program along with other potential development/redevelopment sites.  Based on the conceptual design plan that was developed, three areas or “Districts” have been identified for future redevelopment.  These three districts have been designated as the Downtown Core, Riverfront District, and Union District.  These proposed redevelopment districts are being planned as mixed use developments.  
Traffic volumes generated by the proposed uses were projected using traffic projections derived from trip generation rates published by the Institute of Transportation Engineers (ITE) Trip Generation
.  Design year 2025 Build traffic volumes for study area roadways were determined by estimating site-generated traffic volumes for each of the three development districts and distributing these volumes over the study area roadways.  These traffic volumes were then added to the 2025 No‑Build traffic volumes to create the year 2025 Build traffic volume networks.  
Not all of the traffic generated by the site will be new traffic on the study area roadways.  A portion of the vehicle-trips generated by the proposed retail developments will be drawn from the existing traffic passing the site in the form of pass-by traffic or from roadways in the vicinity of the site in the form of diverted-link traffic.  ITE data suggest that between 44 and 54 percent of the traffic generated by a retail establishment could be pass-by traffic.  To present a conservative analysis, it has been assumed in this analysis that only 25 percent of the traffic generated by the site would be pass-by trips.  

The following sections describe the procedures used to develop the Build condition traffic volume networks. 
Proposed Downtown Core
The proposed development/redevelopment within this district consists of 5,000+ sf of commercial space, 45+ residential units, and 400+ parking spaces.  ITE trip generation rates for Shopping Center (non-Christmas) (land use code 820) were used to project the estimated trip generation  for the proposed 5,000+ square feet (sf) of commercial space.  For the 45+ Residential Apartment units proposed in this district, ITE trip generation rates for Apartment (land use code 220) were used.  Based on ITE data, the proposed redevelopment within the Downtown Core will result in an increase of 45 new trips (17 entering and 28 exiting) during the morning peak hour; 110 new trips (60 entering and 50 exiting) during the evening peak hour; and 1,150 new daily trips (575 entering and 575 exiting).   The resulting trip generation is presented in Appendix B.
Proposed Riverfront District

The proposed development/redevelopment within this district consists of 35,000+ sf of commercial space, 210+ residential units, and expansion of the MBTA parking lot increasing 350+ parking spaces.  ITE trip generation rates for Shopping Center (non-Christmas) (land use code 820) were used to project the estimated trip generation  for the 35,000+ square feet (sf) of commercial space proposed in this district.  For the 210 Residential Apartment units proposed in this district, ITE trip generation rates for Apartment (land use code 220) were used.  Empirical data collected at the existing MBTA parking lot was used to project the additional traffic generated by increasing the size of the parking lot for the MBTA by 350+ parking spaces and construction of an Intermodel Transportation Center.  Based on ITE and empirical data, the proposed redevelopment within the Riverfront District will result in an increase of 245 new trips (125 entering and 120 exiting) during the morning peak hour; 455 new trips (215 entering and 240 exiting) during the evening peak hour; and 4,690 new daily trips (2,345 entering and 2,345 exiting).   The resulting trip generation is presented in Appendix B.
Proposed Union Street District

The proposed development/redevelopment within this district consists of 10,000+ sf of commercial space, 230+ residential units, and 290+ parking spaces.  ITE trip generation rates for Shopping Center (non-Christmas) (land use code 820) were used for the 10, 000+ sf of commercial developments proposed in this district.  For the 230+ Residential Apartment units proposed in this district, ITE trip generation rates for Apartment (land use code 220) were used.  Based on ITE data, the proposed redevelopment within the Riverfront District will result in an increase of 145 new trips (40 entering and 105 exiting) during the morning peak hour; 245 new trips (140 entering and 105 exiting) during the evening peak hour; and 2,670 new daily trips (1,335 entering and 1,335 exiting).   The resulting trip generation is presented in Appendix B.
CAPACITY ANALYSIS AND PROPOSED ALTERNATIVES
Based on observations and analysis of the transportation network, VHB has identified deficiencies and has determined the level of improvements necessary to accommodate existing 2005, 2025 No-Build, and 2025 Build peak hour traffic volumes.  VHB has identified the intersections listed below as having capacity problems, significant delays, and long queues (stacked vehicles).  VHB has looked at several alternatives to improve traffic conditions at these intersections including adjusting signal timings, adding protected/permissive left-turn phasing, and adding turn lanes or through lanes. Some of the proposed modifications could consist of modifications to pavement markings and signal equipment while other modifications could require widening, land acquisitions, and/or demolition of building(s).  Widening to provide additional lanes at some locations is not feasible because it would require demolition of major building(s) that would be costly and/or negatively impact the nature and vitality of downtown.
Based on observations and analysis performed by VHB, it was determined that the weekday evening peak period is the critical period that should be used to analyze study area roadways and intersections.  During this critical peak period there are long vehicle queues and delays at study area intersections.  Based on geometric constraints, observations of existing peak traffic conditions, and analysis of existing 2005, 2025 No-Build and 2025 Build peak hour traffic volumes, it was determined that the County Street/Park Street/ South Main Street/North Main Street intersection is the key intersection that requires modifications to increase the capacity or study area improvements to reduce the traffic volumes in order to accommodate existing and future traffic.  The following is a summary of the study area intersections where improvements are recommended. 
County Street/Park Street at South Main Street/North Main Street

The intersection operates with long queues and delays on the northbound, southbound, and westbound approaches under existing 2005, 2025 No-Build, and 2025 Build conditions during the weekday evening peak period.  The current geometry, lane designations, and traffic signal at this intersection do not provide adequate capacity to accommodate peak traffic volumes.  The Park Street westbound queues (stacked vehicles) impact the Bank Street intersection because there is limited stacking between the Bank Street and North Main Street signalized intersections (170+ feet).  VHB has developed the following three alternatives to improve the operation of this intersection:
· Widen the County Street Northbound and Park Street Westbound Approaches - 
Based on analysis, VHB has determined that the County Street northbound and Park Street westbound approaches would need to be designed to provide two (2) lanes through the intersection in each direction consisting of a through lane and a shared through/right-turn lane to provide adequate capacity and manage the queues.  This can not be accomplished without demolition of either the building located on the northwest or southeast corner of the intersection.  The demolition of either of these buildings is inconsistent with the desire to redevelop the downtown; therefore, this alternative does not appear to be feasible. 

· Make County Street One-Way Southbound (Away From the Intersection) and Eliminate the Park Street /Bank Street/Railroad Street Traffic Signal – The eastbound queues at the Park Street/Bank Street/Railroad Street intersection often block the County Street/Park Street/South Main Street/North Main Street intersection due to the close proximity of these signalized intersections.  Similarly, the westbound queues at the County Street/Park Street/South Main Street/North Main Street intersection block the Park Street/Bank Street/Railroad Street intersection.  In order to eliminate the congestion, delays, and queuing problems caused by the Park Street/Bank Street/Railroad Street intersection, VHB has analyzed the impacts of making Bank Street one-way northbound and eliminating the existing traffic signal.  By making Bank Street one-way northbound, some traffic would be rerouted onto North Main Street southbound and travel through the County Street/Park Street/South Main Street/North Main Street intersection.  This would result in an increase in the southbound traffic traveling through the intersection; however, the intersection would operate more efficiently due to the elimination of the queues that obstruct traffic flow along Park Street and through the intersection. Additional assessment of concepts to accommodate the traffic relocated due to making Bank Street one-way northbound will be required.  

In addition to making Bank Street one-way northbound and given the existing geometric constraints, VHB analyzed the impacts of making the County Street leg of the intersection one-way southbound (away from the intersection).  This leg of the intersection was selected because there is a logical way to reroute the northbound County Street traffic that is removed from the intersection without major impacts to residential neighborhoods. The way to reroute the northbound County Street traffic is by creating a “one-way loop” consisting of making the following roadway segments one-way:

· County Street one-way southbound from Park Street to Wall Street,

· Wall Street one-way eastbound between County Street and South Main Street, and

· South Main Street one-way northbound from Wall Street to Park Street.

VHB has determined that creating this one-way loop and eliminating the Park Street/Bank Street/Railroad Street traffic signal could have short term benefits, however may not meet the long term needs of the community.  Implementation of a one-way loop would improve the traffic operations of the County Street/Park Street/South Main Street/North Main Street intersection and provide adequate capacity to accommodate existing 2005 and 2025 No-Build peak hour traffic volumes without major roadway widening or demolition of buildings.  The modifications would also reduce the delay of vehicles traveling through the intersection and reduce the queue lengths on all approaches under existing and 2025 No-Build conditions.  Although the one-way loop would increase the capacity of the intersection, many vehicles would experience an inconvenience by being rerouted and required to travel around the one-way loop.  

Under 2025 Build conditions this one-way loop alternative does not provide adequate capacity to accommodate the projected traffic volumes.  Based on 2025 traffic volumes, the westbound approach would operate at capacity and the 95th percentile queue lengths on the westbound, northbound, and southbound approaches are projected to be greater than 375, 490, and 470 feet, respectively.  
· Reduce Traffic on County Street Northbound Approach and Eliminate the Park Street /Bank Street/Railroad Street Traffic Signal – As previously stated, the eastbound queues at the Park Street/Bank Street/Railroad Street intersection often block the County Street/Park Street/South Main Street/North Main Street intersection due to the close proximity of these signalized intersections.  Similarly, the westbound queues at the County Street/Park Street/South Main Street/North Main Street intersection block the Park Street/Bank Street/Railroad Street intersection.  In order to eliminate the congestion, delays, and queuing problems caused by the Park Street/Bank Street/Railroad Street intersection, VHB has analyzed the impacts of making Bank Street one-way northbound and eliminate the traffic signal.  By making Bank Street one-way northbound, some traffic would be rerouted onto North Main Street southbound and travel through the County Street/Park Street/ South Main Street/North Main Street intersection.  This would result in an increase in the southbound traffic traveling through the intersection; however, the intersection would operate more efficiently due to the elimination of the queues that obstruct traffic flow along Park Street and through the intersection. Additional assessment of concepts to accommodate the traffic relocated due to making Bank Street one-way northbound will be required.  
In addition to making Bank Street one-way northbound, VHB has looked at ways to reduce the volume of traffic traveling through the County Street/Park Street/South Main Street/North Main Street intersection during the peak periods.  By creating desirable alternate routes for vehicles that are traveling through the study area, the volume of traffic entering the County Street/Park Street/South Main Street/North Main Street intersection could be reduced during peak periods.  

Reducing the southbound left-turn volumes on North Main Street by encouraging the use of Peck Street was considered; however, the geometric constraints and narrow pavement width at the railroad underpass, as well as the lack of a traffic signal at the Peck Street/Pleasant Street intersection make it difficult to promote the use of Peck Street as an alternate route.
VHB then considered reducing the volume of through traffic on the County Street northbound and Park Street westbound approaches by encouraging the use of Wall Street and Mill Street.  Realigning the South Main Street/Wall Street intersection to the north across from the South Main Street/Mill Street intersection would improve the connection between County Street and Union Street, creating an alternate route that would divert some traffic away from the County Street/Park Street/South Main Street/North Main Street intersection during the peak periods.  Relocation of the South Main Street/Wall Street intersection would increase traffic on Wall Street and Mill Street and would likely require the installation of traffic signals at the South Main Street/Realigned Wall Street/Mill Street intersection.  Installation of a traffic signal at the Union Street/Mill Street/Dunham Street intersections would also likely be required.  The realignment would also require the acquisition and demolition of the building located on the northwest corner of the South Main Street/Wall Street intersection.  By realigning the South Main Street/Wall Street intersection and making Bank Street one-way northbound, the County Street/Park Street/South Main Street/North Main Street intersection would operate more efficiently.  The improved connection between County Street and Union Street (using Wall Street and Mill Street) would also improve access/egress to and from any proposed future developments along Union Street.
Improving the connection between County Street and Union Street does not directly increase the capacity of the County Street/Park Street/South Main Street/North Main Street intersection.  It does, however, free up capacity by creating an alternate route that would reduce traffic volumes through the intersection during peak periods.  The elimination of the Park Street/Bank Street/Railroad Street traffic signal by itself will also not directly increase the capacity of the County Street/Park Street/South Main Street/North Main Street intersection; however, it does eliminate the congestion and queuing problems caused by the traffic signal.
Although there will continue to be delays and queues on the approaches to this intersection under 2025 Build weekday evening peak hour conditions, all approaches will operate below capacity and the overall intersection delay is projected to be less than 2025 No-Build Conditions.
A summary of the capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 1.  A summary of the capacity analyses for 2025 Build on Existing Geometry, 2025 Build with One-Way Loop, and 2025 Build with Relocated Wall Street are shown in Tables 2. 
Park Street at Bank Street/Railroad Street

As previously stated, the eastbound queues at the Park Street/Bank Street/Railroad Street intersection often block the County Street/Park Street/South Main Street/North Main Street intersection during peak periods due to the close proximity of these signalized intersections.  Similarly, the westbound queues at the County Street/Park Street/South Main Street/North Main Street intersection block the Park Street/Bank Street/Railroad Street intersection.  VHB has analyzed the following alternative to address the queuing problems:
· Eliminate Park Street /Bank Street/Railroad Street Traffic Signal – 
In order to eliminate the congestion, delays, and queuing problems caused by the Park Street/Bank Street/Railroad Street intersection, VHB has analyzed the impacts of making Bank Street one-way northbound and eliminate the traffic signal.  This would result in reducing the average delay at this intersection to negligible or no delay with the proposed improvements based on existing 2025 weekday evening peak hour traffic volumes.  More importantly, eliminating the traffic signal and making Bank Street one-way northbound would eliminate the queues that currently block the County Street/Park Street/South Main Street/North Main Street intersection.

By making Bank Street one-way northbound, some traffic would be rerouted onto North Main Street southbound traveling through the County Street/Park Street/South Main Street/North Main Street intersection and through the Park Street/Bank Street intersection.  This would result in an increase in the southbound traffic at the intersection; however, the intersection would operate more efficiently due to the elimination of the queues that obstruct traffic flow along Park Street and through the signalized intersections.  It should be noted that it will be difficult for the rerouted Bank Street traffic to make left-turns onto North Main Street southbound.  Installation of a traffic signal at the North Main Street/ Hayward Street/Dean Street intersection should be considered. Additional assessment of concepts to accommodate the traffic relocated due to making Bank Street one-way northbound will be required.  

A summary of the capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 1.  As shown in Table 2, there is no traffic control proposed at this intersection under 2025 Build with One-Way Loop and 2025 Build with Relocated Wall Street conditions because Bank Street is proposed to be one-way away from the intersection and is, therefore, the intersection is assumed to have negligible or no delay.  
County Street at Wall Street

The southbound and westbound approaches operate with long delays and vehicle queues under 2005, 2025 No-Build, and 2025 Build weekday evening conditions.  The southbound approach is over capacity 2005, 2025 No-Build, and 2025 Build weekday evening conditions.  Under 2025 Build weekday evening conditions the westbound approaches will also be over capacity if no improvements are implemented at this intersection. VHB has developed the following alternatives to improve traffic conditions at this intersection:
· Creation of a One-Way Loop - As stated previously, VHB has determined that creating a one-way loop could have short term benefits; however, implementing this alternative may not meet the long term needs of the community.  The County Street/Wall Street intersection would benefit from the creation of a one-way loop.  The creation of a one-way loop would result in the following geometry at the County Street/Wall Street intersection:


· Wall Street would be one-way eastbound (away from the intersection),

· County Street north of the intersection would be one-way southbound (toward the intersection) consisting of one exclusive, free-flow left-turn lane and one free-flow through lane, and 
· County Street south of the intersection would be two-way consisting of one exclusive free-flow northbound right-turn only lane and one southbound lane. 
County Street south of the intersection would consist of one travel lane in each direction (as currently exists).  There would be no need for a traffic signal at this intersection and all movements would operate as free-flowing movements.  The proposed modifications would result in reducing the average delay to negligible or no delay with this alternative. A pedestrian signal could be considered at this location if warranted.   

As previously stated, under 2025 Build conditions the one-way loop alternative does not provide adequate capacity to accommodate the projected traffic volumes at the County Street/Park Street/South Main Street/North Main Street intersection.  Also stated previously, implementation of this alternative would inconvenience many vehicles by rerouting them and requiring them to travel around the one-way loop.  

· Add Southbound Left-Turn Lane and Provide Protected/Permissive Left-Turn Phase - VHB has determined that adding a southbound left-turn lane and modifying the traffic signal to provide protected/permissive left-turns on the southbound approach would provide immediate benefit to the intersection.  Implementation of these modifications would result in reducing the average delay based on 2025 Build weekday evening peak hour traffic volumes.  Implementation of these modifications would be increasingly important if the South Main Street/Wall Street intersection was relocated across from Mill Street to create an alternate route by improving the connection between County Street and Union Street.  

(REMOVE THIS SECTION FROM FINAL REPORT??)
Although not needed under 2025 Build with Relocate Wall Street conditions, if the South Main Street/Wall Street intersection is relocated, as discussed below, and there is increased traffic on Wall Street due to redevelopment of the downtown area, it may be desirable to provide two westbound lanes (one left-turn lane and one shared left-turn/right-turn lane) on Wall Street and two southbound lanes (one shared left-turn/through lane and one through lane) on County Street.

A summary of the capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 1.  A summary of the capacity analyses for 2025 Build on Existing Geometry and 2025 Build with Relocated Wall Street are shown in Table 2. As shown in Table 2, there is no traffic control proposed at this intersection under 2025 Build with One-Way Loop conditions because Wall Street is proposed to be one-way away from the intersection and is, therefore, assumed to have negligible or no delay.  

South Main Street at Wall Street and South Main Street at Mill Street
The Wall Street eastbound and Mill Street westbound approaches operate with long delays and vehicle queues under existing 2005, 2025 No-Build, and 2025 Build weekday evening conditions.  Delays are often very long when the MBTA traffic exits the parking lot.  VHB has analyzed the following alternatives to improve the operation of these intersections:
· Creation of a One-Way Loop - As stated previously, VHB has determined that creating a one-way loop could have short term benefits; however, implementing this alternative may not meet the long term needs of the community.  The South Main Street/Wall Street and the South Main Street/Mill Street intersections would benefit from the creation of a one-way loop.  By implementing a one-way loop as previously discussed, the South Main Street/Wall Street intersection would include the following modifications:

· Wall Street would be one-way eastbound consisting of one exclusive, free-flow left-turn lane and one exclusive, free-flow right-turn lane,

· South Main Street north of the intersection would be one-way northbound away from the intersection, and 

· South Main Street south of the intersection would be two-way consisting of one free-flow northbound through lane and one southbound lane.

The South Main Street/Mill Street intersection would remain an unsignalized intersection under stop control on the Mill Street westbound approach.  By implementing the proposed one-way loop previously discussed, this intersection would include the following modifications:

· South Main Street north of the intersection would be one-way northbound away from the intersection, 

· South Main Street south of the intersection would be one-way northbound consisting of one free-flow through lane and one shared through/right-turn lane, and

· Mill Street would continue to be two way but would consist of one exclusive,  westbound right-turn lane operating under stop control and one eastbound lane,

Implementation of these modifications would reduce the delays by implementing a free-flow condition at the South Main Street/Wall Street intersection resulting in negligible or no delay to motorists.  It would be desirable to relocate the South Main Street/Wall Street intersection to the south in order to increase the distance between the South Main Street/Wall Street and South Main Street/Mill Street intersections.  Increasing the distance between these intersections is important to allow enough time for eastbound vehicles on Wall Street to turn left onto South Main Street and move over to the right lane to turn onto Mill Street eastbound.  If adequate distance is not provided between these two intersections there could be congestion as vehicles wait for an opportunity to weave while traveling northbound on South Main Street.

The Mill Street westbound approach experiences long delays during peak periods on the westbound approach based on existing 2005, 2025 No-Build, and 2025 Build weekday evening conditions.  The proposed modifications would reduce the delays because the left turn movement would be eliminated due to the implementation of the one-way loop. 
As previously stated, under 2025 Build conditions the one-way loop alternative does not provide adequate capacity to accommodate the projected traffic volumes at the County Street/Park Street/South Main Street/North Main Street intersection.  Also stated previously, implementation of this alternative would inconvenience many vehicles by rerouting them and requiring them to travel around the one-way loop.  
· Realign the Wall Street eastbound approach to align with Mill Street - As previously stated, VHB considered the impacts of realigning the South Main Street/Wall Street intersection to the north across from the South Main Street/Mill Street intersection in order to reduce the volume of traffic at the County Street/Park Street/South Main Street/North Main Street intersection.  This realignment would improve the connection between County Street and Union Street creating an alternate route that would divert some traffic away from the County Street/Park Street/South Main Street/North Main Street intersection during the peak periods.  Relocation of the South Main Street/Wall Street intersection would increase traffic on Wall Street and Mill Street and would likely require the installation of a traffic signal at the South Main Street/Realigned Wall Street/Mill Street intersection.  A traffic signal may also be required at the Union Street/Mill Street/Dunham Street intersections.  The delays on the Wall Street eastbound and Mill Street westbound approaches to South Main Street would significantly reduce due to the realignment and signalization of this intersection.  A new traffic signal at this location would operate efficiently with minimal delays.  Installation of a traffic signal at this location would also provide a safe location for pedestrians to cross.

The realignment would also require the acquisition and demolition of the building located on the northwest corner of the South Main Street/Wall Street intersection.  By realigning the intersection and improving the connection between County Street and Union Street, some traffic would be diverted away from the County Street/Park Street/South Main Street/North Main Street intersection during peak periods and it would operate more efficiently.  The improved connection between County Street and Union Street would also improve access/egress to and from any proposed future developments along Union Street.

A summary of the Unsignalized capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 3.  A summary of the signalized capacity analysis for 2025 Build with Relocated Wall Street are shown in Table 2. As shown in Table 2 and Table 3, there is no traffic control proposed at the South Main Street/Wall Street intersection under 2025 Build with One-Way Loop conditions because Wall Street is proposed to be one-way toward the intersection and is proposed to be free-flowing with negligible or no delay.  

Union Street at Mill Street and Union Street at Dunham Street

Mill Street intersects Union Street from the west and Dunham Street intersects Union Street from the east creating two offset T-type intersections.  The Mill Street eastbound and Dunham Street westbound approaches operate with long delays under existing 2005, 2025 No-Build, and 2025 Build weekday evening conditions.  The following modifications to this offset intersection were analyzed by VHB:
· Realign the Mill Street Eastbound Approach to align with Dunham Street - 
It would be desirable to realign this intersection to create a four-way intersection, eliminating the jog between Mill Street and Dunham Street.  If the South Main Street/Wall Street intersection were relocated across from Mill Street as previously discussed, the volume of traffic on Wall Street and Mill Street would increase.  This improved connection between County Street and Union Street would likely require the installation of traffic signals at the Union Street/Realigned Mill Street/Dunham Street intersection.  As previously discussed, installation of a new traffic signal at the South Main Street/Realigned Wall Street/Mill Street intersection may also be required.  If this realignment can not be accomplished, the intersection could be signalized and operate with separate (“split phasing”) on the Mill Street eastbound and Dunham Street westbound approaches.  The intersection would operate efficiently under 2025 Build with relocated Wall Street conditions.  If traffic volumes increase substantially due to redevelopment along Union Street and increased traffic volumes along Mill Street, Dunham Street could be made one-way eastbound (away from the intersection) to improve the operation of this intersection.  ((This is not recommended because it defeats the purpose of realigning Wall Street.))  
A summary of the Unsignalized capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 3.  A summary of the signalized capacity analysis for 2025 Build with One-Way Loop conditions and 2025 Build with Relocated Wall Street are shown in Table 2.   
County Street at Olive Street

The southbound and westbound approaches operate with long delays and vehicle queues under existing 2005, 2025 No-Build, and 2025 Build on existing geometry conditions.  The southbound approach is at capacity under existing conditions and is over capacity under 2025 No-Build and 2025 Build on existing geometry conditions.  The westbound approach is over capacity under 2025 Build on existing geometry conditions.  VHB has analyzed the following modifications to improve the operation of this intersection:

· Add Lanes on Southbound and Westbound Approaches and Provide Protected/ Permissive Left-Turn Phase - The only way to significantly reduce the delays at this intersection and increase capacity is to provide two lanes on the westbound approach (one left-turn lane and one shared left-turn/right-turn lane).  This would also allow for the installation of two southbound departure lanes.  These improvements would also include the widening of the southbound approach to provide two lanes (one left-turn lane and one through lane).  In addition to widening the intersection, it is recommending that the traffic signal be modified to provide protected/permissive phasing on the southbound approach.  

The proposed improvements would result in a reduction in the delays and queues at this intersection.  The proposed improvements would also provide additional capacity for the construction of a possible new access to/from the MBTA lot on Olive Street.

A summary of the capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 1.  A summary of the capacity analyses for 2025 Build on Existing Geometry, 2025 Build with One-Way Loop, and 2025 Build with Relocated Wall Street are shown in Tables 2.  
South Main Street at Olive Street 
The southbound approach is at capacity under existing 2005 weekday evening peak hour conditions.  The southbound and westbound approaches exceed capacity under 2025 No-Build and 2025 Build on existing geometry conditions.   VHB has analyzed the following modifications to improve the operation of this intersection:
· Add a Lane on the Northbound and Southbound Approaches - The only way to significantly reduce the delays at this intersection and increase capacity is to provide two lanes on the northbound and southbound approaches (one shared left-turn/through lane and one shared through/right-turn lane).    

A summary of the capacity analyses for existing 2005, 2025 No-Build, and 2025 Build conditions on existing geometry are shown in Table 1.  A summary of the capacity analyses for 2025 Build on Existing Geometry, 2025 Build with One-Way Loop, and 2025 Build with Relocated Wall Street are shown in Tables 2.  As shown in Table 2, it should be noted that even with the proposed improvements, the southbound approach can not accommodate the projected 2025 Build with One-Way Loop weekday evening peak hour traffic volumes.  The proposed improvements can, however, accommodate the 2025 Build with Relocated Wall Street weekday evening peak hour traffic volumes.  This is due to better distribution of traffic and improved traffic flow resulting from the realignment of Wall Street which would improve the connection between Union Street and County Street.

North Main Street at Hayward Street/Dean Street

(REMOVE THIS SECTION FROM FINAL REPORT??)
The intersection should be monitored and may need to be signalized at some point under future conditions.  As previously stated, by making Bank Street one-way northbound, some traffic would be rerouted onto North Main Street southbound traveling through the County Street/Park Street/South Main Street/North Main Street intersection.  Installation of a traffic signal at this location would make it easier for the rerouted vehicles to make left-turns from Dean Street onto North Main Street southbound.  
Pleasant Street at Peck Street

(REMOVE THIS SECTION FROM FINAL REPORT??)
As previously stated, VHB has looked at ways to reduce the volume of traffic traveling through the County Street/Park Street/South Main Street/North Main Street intersection during the peak periods.  By creating desirable alternate routes for vehicles that are traveling through the study area, the volume of traffic entering the County Street/Park Street/South Main Street/North Main Street intersection could be reduced during peak periods.  

Reducing the southbound left-turn volumes on North Main Street by encouraging the use of Peck Street was considered; however, the geometric constraints and narrow pavement width at the railroad underpass, as well as the lack of a traffic signal at the Peck Street/Pleasant Street intersection make it difficult to promote the use of Peck Street as an alternate route.  If improvements could be made at the railroad underpass and/or more traffic is added to Peck Street eastbound, signalization of the Pleasant Street/Peck Street intersection should be considered.  This intersection should be monitored and may need to be signalized at some point under future traffic conditions.  
CONCLUSIONS
VHB has developed several alternatives to improve existing and projected deficiencies based on existing 2005, 2025 No-Build, and 2025 Build traffic volumes.  Some of the proposed improvements can be more easily implemented and have less impacts to the existing geometry, right-of-way, and existing traffic patterns.   Some of the alternatives have more significant impacts and will require not only property acquisitions but will also involve the demolition of existing buildings.  There are advantages and disadvantages to each alternative discussed in this memorandum that need to be weighed when determining whether to proceed with the implementation of recommended improvements.  
Based on this transportation planning study, VHB has determined that creating a one-way loop could have short term benefits; however, it does not appear that it will meet the long term needs of the community.  The realignment of Wall Street and encouraging the use of alternate routes by implementing geometric and traffic control improvements appears to be the preferable alternative. In order to proceed with the development of preliminary and final design plans to implement any of the recommendations discussed in this memo, it will be necessary to perform a complete Traffic Impact and Access Study which will determine the details of the design and more thoroughly evaluate the impacts.  

Based on this transportation planning study, it appears that implementation of the following improvements should be strongly considered:

· Park Street/Bank Street/Railroad Street – Eliminate the need for traffic control at this intersection by making Bank Street one-way northbound.  Additional analysis of the impacts at other intersections as a result of making Bank Street one-way northbound will need to be determined, however the positive impacts to the County Street/Park Street/South Main Street/North Main Street intersection by eliminating the queuing problems appear to justify these modifications.
· County Street/Wall Street – Add a southbound left-turn lane and provide protected/ permissive left-turn phasing at this intersection. VHB has determined that implementing these improvements would provide immediate benefit to the intersection.  Implementation of these modifications would be increasingly important if the South Main Street/Wall Street intersection was relocated across from Mill Street to create an alternate route by improving the connection between County Street and Union Street.  
· South Main Street/Wall Street and South Main Street/Mill Street – The Wall Street eastbound approach should be realigned with Mill Street.  This realignment would improve the connection between County Street and Union Street creating an alternate route that would divert some traffic away from the County Street/Park Street/South Main Street/North Main Street intersection during the peak periods.  Relocation of the South Main Street/Wall Street intersection would increase traffic on Wall Street and Mill Street and would likely require the installation of a traffic signal at this intersection.  A new traffic signal at this location would operate efficiently with minimal delays.  The realignment would also require the acquisition and demolition of the building located on the northwest corner of the South Main Street/Wall Street intersection.  The improved connection between County Street and Union Street would also improve access/egress to and from any proposed future developments along Union Street.
· Union Street at Mill Street and Union Street at Dunham Street – The Mill Street eastbound approach should be realigned to create a four-way intersection, eliminating the jog between Mill Street and Dunham Street.  If the South Main Street/Wall Street intersection were relocated across from Mill Street as previously discussed, the volume of traffic on Wall Street and Mill Street would increase.  This improved connection between County Street and Union Street would likely require the installation of traffic signals at the Union Street/Realigned Mill Street/Dunham Street intersection.  If this realignment can not be accomplished, the intersection could be signalized and operate with separate (“split phasing”) on the Mill Street eastbound and Dunham Street westbound approaches.  The intersection would operate efficiently under 2025 Build with relocated Wall Street conditions.  If traffic volumes increase substantially due to redevelopment along Union Street and increased traffic volumes along Mill Street, Dunham Street could be made one-way eastbound (away from the intersection) to improve the operation of this intersection.  ((This is not recommended because it defeats the purpose of realigning Wall Street.)) 
· County Street at Olive Street – In order to reduce the delays at this intersection and increase capacity it is proposed to provide two lanes on the westbound approach (one left-turn lane and one shared left-turn/right-turn lane).  This would also allow for the installation of two southbound departure lanes.  These improvements would also include the widening of the southbound approach to provide two lanes (one left-turn lane and one through lane).  In addition to widening the intersection, it is recommending that the traffic signal be modified to provide protected/permissive phasing on the southbound approach.  

· South Main Street at Olive Street – In order to reduce the delays at this intersection and increase capacity it is proposed to provide two lanes on the northbound and southbound approaches (one shared left-turn/through lane and one shared through/right-turn lane).    

By implementing the proposed improvements discussed above VHB has determined that the study area intersections will be able to accommodate the projected 2025 Build traffic volumes.  

VHB has performed a “sensitivity analysis” in order to determine if the proposed improvements will meet the needs of the City beyond the developments proposed in the three districts by the urban design team.  This sensitivity analysis involved overestimating the size of the proposed developments proposed.  VHB has rerun the analysis of the study area intersections with the proposed improvements discussed above and increasing the size of the proposed Riverfront District development using the following assumptions:

· Increase the size of the residential development from 210+ units to 400+ units and

· Increase the size of the MBTA/Transportation Intermodal Center from 350 new spaces to 600 new spaces.
                                   
VHB has projected the increase in traffic due the increase in size of the development within the Riverfront District discussed above and has rerun the capacity analysis at the study area intersections.  VHB has determined that even with the additional traffic generated by increasing the size of the Riverfront District development, the study area intersections will operate efficiently with the implementation of the proposed improvements.
Table 1

Signalized Intersection Capacity Analysis Summary (On Existing Geometry)

	
	
	
2005 Existing
	
2025 No‑Build
	2025 Build
on Existing Geometry

	Location
	Period
	V/C1
	Delay2
	LOS3
	V/C
	Delay
	LOS
	V/C
	Delay
	LOS

	County Street at Park Street/ 
N. Main Street/S. Main Street
	Weekday PM 
	0.64
	23.2
	C4
	0.74
	28.8
	C5
	0.77
	31.2
	C5

	
	
	
	
	
	
	
	
	
	
	

	Park Street at 
Bank Street/Railroad Avenue
	Weekday PM 
	0.77
	35.2
	D6
	0.84
	37.7
	D6
	0.85
	37.2
	D6

	
	
	
	
	
	
	
	
	
	
	

	County Street at 
Wall Street
	Weekday PM 
	0.98
	40.2
	D7
	1.25
	107.0
	F7
	1.86
	+
	F7

	
	
	
	
	
	
	
	
	
	
	

	County Street at 
Olive Street
	Weekday PM
	0.94
	34.5
	C8
	1.12
	68.0
	E8
	1.22
	89.9
	F8

	
	
	
	
	
	
	
	
	
	
	

	S. Main Street at 
Olive Street/Maple Street
	Weekday PM 
	0.95
	36.3
	D9
	1.06
	60.8
	E9
	1.20
	86.5
	F9

	
	
	
	
	
	
	
	
	
	
	

	Park Street at 
Union Street/Pleasant Street
	Weekday PM 
	0.37
	13.3
	B
	0.41
	14.3
	B
	0.46
	16.3
	B

	
	
	
	
	
	
	
	
	
	
	

	Park Street at
Emory Street/Pleasant Street
	Weekday PM 
	0.54
	16.6
	B
	0.58
	18.3
	B
	0.65
	20.5
	C

	
	
	
	
	
	
	
	
	
	
	


Source: VHB, Inc. using SYNCHRO 6.0 software

     1.  
V/C – Volume-to-capacity ratio for the entire intersection

     2.  
Delay – Average delay, expressed in seconds per vehicle, averaged for all lane groups approaching the intersection

     3.  
LOS – Level of service rating, ranging from LOS A (best) to LOS F (worst), averaged for all lane groups approaching the intersection

     4.  
95th percentile queues on the Park St. westbound approach greater than 400 ft. and exceeds the 170+ ft. storage to the Bank Street signal.

     5.  
LOS F on southbound left-turn.  The 95th percentile queues on the Park St. westbound approach greater than 420 ft. and exceeds the 170+ ft. storage to the adjacent signalized intersection.

     6.  
50th and 95th percentile queues on the Park St. eastbound approach exceed 360 ft. and 510 ft., respectively and exceed the 170+ ft. storage to the adjacent signalized intersection.

     7.  
Southbound approach volume exceeds capacity under 2005 and 2025 No-Build and Build conditions. Volume exceeds capacity on the westbound approach under 2025 Build conditions.  Southbound approach at LOS E under existing conditions and LOS F under 2025 No-Build and Build conditions.

     8.  
Southbound approach is at capacity under existing conditions.  Southbound volume exceeds capacity under 2025 No-Build and Build conditions. Volume exceeds capacity on the westbound approach under 2025 Build conditions.  Southbound approach at LOS F under 2025 No-Build and Build conditions with average delays greater than 130 seconds.  Westbound approach at LOS F under 2025 Build conditions with average delays greater than 90 seconds.

     9.  
Westbound approach is at capacity under existing conditions.  Southbound and westbound volume exceeds capacity under 2025 No-Build and Build conditions. Southbound and westbound approaches at LOS E and F under 2025 No-Build and Build conditions, respectively.

     +
average delay exceeds 120 seconds

Table 2

Signalized Intersection Capacity Analysis Summary (Build Conditions)

	
	
	
2025 Build
on Existing Geometry4
	
2025 Build
w/ One -Way Loop
	
2025 Build
w/ Relocated  Wall St

	Location
	Period
	V/C1
	Delay2
	LOS3
	V/C
	Delay
	LOS
	V/C
	Delay
	LOS

	County Street at Park Street/ 
N. Main Street/S. Main Street
	Weekday PM
	0.77
	31.2
	C5
	0.76
	
38.7
	C10
	0.83
	28.4
	C

	
	
	
	
	
	
	
	
	
	
	

	Park Street at 
Bank Street/Railroad Avenue
	Weekday PM
	0.85
	37.2
	D6
	
NA
	
NA
	
NA11
	N/A
	N/A
	N/A11

	
	
	
	
	
	
	
	
	
	
	

	County Street at 
Wall Street
	Weekday PM
	1.86
	+
	F7
	
NA
	
NA
	
NA11
	0.82
	22.9
	C

	
	
	
	
	
	
	
	
	
	
	

	S. Main Street at 
Relocated Wall Street/Mill Street
	Weekday PM
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.71
	14.6
	B

	
	
	
	
	
	
	
	
	
	
	

	Union Street at 
Mill Street/Dunham Street
	Weekday PM 
	N/A
	N/A
	N/A
	0.83
	16.3
	B
	0.78
	19.0
	B

	
	
	
	
	
	
	
	
	
	
	

	County Street at 
Olive Street
	Weekday PM 
	1.22
	89.9
	F8
	0.66
	13.0
	B
	0.69
	14.0
	B

	
	
	
	
	
	
	
	
	
	
	

	S. Main Street at 
Olive Street/Maple Street
	Weekday PM
	1.20
	86.5
	F9
	0.96
	40.5
	D12
	0.84
	24.7
	C

	
	
	
	
	
	
	
	
	
	
	

	Park Street at 
Union Street/Pleasant Street
	Weekday PM
	0.46
	16.3
	B
	0.57
	16.4
	B
	0.45
	13.7
	B

	
	
	
	
	
	
	
	
	
	
	

	Park Street at
Emory Street/Pleasant Street
	Weekday PM
	0.65
	20.5
	C
	0.64
	14.9
	B
	0.60
	12.9
	B

	
	
	
	
	
	
	
	
	
	
	


Source: VHB, Inc. using SYNCHRO 6.0 software

     1.
V/C – Volume-to-capacity ratio for the entire intersection

     2.
Delay – Average delay, expressed in seconds per vehicle, averaged for all lane groups approaching the intersection

     3. 
LOS – Level of service rating, ranging from LOS A (best) to LOS F (worst), averaged for all lane groups approaching the intersection

     4. 
Same information provided in last column of Table 1.

     5.  
LOS F on southbound left-turn.  The 95th percentile queues on the Park St. westbound approach greater than 420 ft. and exceeds the 170+ ft. storage to the adjacent signalized intersection.

     6.
50th and 95th percentile queues on the Park St. eastbound approach exceed 360 ft. and 510 ft., respectively and exceed the 170+ ft. storage to the adjacent signalized intersection.

     7. 
Southbound approach volume exceeds capacity under 2005 and 2025 No-Build and Build conditions. Volume exceeds capacity on the westbound approach under 2025 Build conditions.  Southbound approach at LOS E under existing conditions and LOS F under 2025 No-Build and Build conditions.

     8.
Southbound approach is at capacity under existing conditions.  Southbound volume exceeds capacity under 2025 No-Build and Build conditions. Volume exceeds capacity on the westbound approach under 2025 Build conditions.  Southbound approach at LOS F under 2025 No-Build and Build conditions with average delays greater than 130 seconds.  Westbound approach at LOS F under 2025 Build conditions with average delays greater than 90 seconds.

     9.
Westbound approach is at capacity under existing conditions.  Southbound and westbound volume exceeds capacity under 2025 No-Build and Build conditions. Southbound and westbound approaches at LOS E and F under 2025 No-Build and Build conditions, respectively.

   10.
Westbound approach is at capacity 2025 Build w/ One-Way Loop conditions. 
   11.
Negligible or no delay due to elimination of traffic signal and implementation of unsignalized free-flow movements. 
   12.
Southbound approach volume exceeds capacity under 2005 Build w/ One-Way Loop conditions. 
     +
average delay exceeds 120 seconds

Table 3

Unsignalized Intersection Capacity Analysis Summary

	
	
	2005 Existing
	2025 No‑Build
	2025 Build
on Existing Geometry
	2025 Build
w/One-Way Loop

	Location
	Peak Hour
	Demand1
	Delay2
	LOS3
	Demand
	Delay
	LOS
	Demand
	Delay
	LOS
	Demand
	Delay
	LOS

	Union Street at Mill Street
	Weekday PM
	150
	36.3
	E
	150
	80.3
	F
	245
	+
	F
	NA
	NA
	NA

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Union Street at Dunham Street
	Weekday PM
	205
	37.6
	E
	205
	73.3
	E
	225
	161.7
	F
	NA
	NA
	NA

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S. Main Street at Wall Street
	Weekday PM
	150
	59.2
	F
	150
	+
	F
	250
	+
	F
	NA
	NA
	NA

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S. Main Street at Mill Street
	Weekday PM
	230
	34.4
	D
	230
	65.6
	F
	325
	+
	F
	120
	17.2
	C


Source: VHB, Inc. using SYNCHRO 6.0 software

     1. 
Demand - demand in vehicles per hour for unsignalized intersections; the demand applies to only the most critical street approach or lane group
     2. 
Delay – Average delay for the critical movement, expressed in seconds per vehicle

     3. 
LOS – Level of service rating for the critical movement, ranging from LOS A (best) to LOS F (worst)

     +  
delay exceeds 120 seconds per vehicle

     EB = Eastbound; WB = Westbound; NB = Northbound; SB = Southbound

� 	Trip Generation; Seventh Edition; Institute of Transportation Engineers; Washington, D.C.; 2003.
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