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CHAPTER 4 – ARTERIAL CONCEPTS AND ANALYSIS 

This chapter summarizes the Arterial concepts and analysis done to address the needs and study 

objectives identified in the previous chapters. The Arterials have aggravated long-standing equity issues in 

the city by acting as barriers between neighborhoods and downtown, and by prioritizing motor vehicle 

traffic over those who rely on other modes to get around. Recent Pedestrian Safety Action Plan (PSAP) 

investments are improving pedestrian mobility and access in the city, but larger and more comprehensive 

changes are being considered for the Arterials as part of this study, to make them more balanced multi-

modal complete streets appropriate for all forms of travel. As discussed in Chapter 1, many previous 

studies have called for changes to the Arterials with statements such as “redesign the Arterials to be 

more walkable,” “mitigate the impact of Arterial traffic on pedestrians and reduce crashes,” “convert the 

Arterials into pedestrian friendly boulevards,” “redesign Route 44/55 to be walkable boulevards,” and 

“improve the walking and biking environment.” Chapter 2 found that crash rates along the Arterials are 

about twice as high as the average statewide rate for similar facilities, travel speeds along the Arterials 

are about 10 miles per hour over the speed limit, a high percentage of households in the area do not 

have access to an automobile and rely on other modes to get around, and that the Arterials are barriers 

that separate residential areas from commercial areas. The purpose of this chapter is to address a long-

standing community desire for changes to the Arterials that address the above concerns and improve 

quality of life, while also delivering reasonable traffic operations.     

Concepts presented in this chapter are in the form of a “Road Diet.” Road Diets typically involve 

converting an existing four-lane roadway (two lanes each way) to a three-lane roadway consisting of one 

lane each way with a center two-way left-turn lane (TWLTL). Although the Arterials don’t fit this definition 

exactly, reducing the number of lanes along the Arterials from three to two or converting the Arterials to 

two-way streets would share many of the safety benefits of a Road Diet. A Road Diet is one of FHWA’s 

Proven Safety Countermeasures (see https://safety.fhwa.dot.gov/provencountermeasures/). According 

to FHWA, select benefits of a Road Diet may include: 

 Fewer lanes for pedestrians to cross. 
 Overall crash reduction. 
 Reduction of rear-end and left-turn crashes if there is a dedicated left-turn lane. 
 Opportunity to install curb extensions, bicycle lanes, on-street parking, or transit stops. 
 Traffic calming and more consistent speeds. 
 A more community-focused, "Complete Streets" environment that better accommodates the 

needs of all road users. 
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Further, a Road Diet can be a low-cost solution when implemented in conjunction with a simple 

pavement overlay or restriping project.  

Table 4.1 identifies some of the benefits of a Road Diet as listed in the Guide for the Development of 

Bicycle Facilities 2012, fourth edition published by the American Association of State Highway and 

Transportation Officials (AASHTO). 

TABLE 4.1 – ROAD DIET BENEFITS

AASHTO Bicycle Facility Road Diet Benefits 

The additional space gained by removing one lane can be used to provide bike lanes or shoulders on 
both sides of the road. 

With one travel lane in each direction, top-end travel speeds are moderated by those who are 
following posted speed limits, which may reduce potential crash severities for all users. 

It may be feasible to include curb extensions at some pedestrian crossing locations, making it easier for 
pedestrians to cross the street and reducing the likelihood of pedestrian crashes. 

Less traffic noise (due to reduced speeds) and greater separation from traffic for pedestrians, 
residents, and businesses. 

It is recognized that not all concepts considered for the Arterials will achieve all of the benefits of a typical 

road diet (e. g. on a two-way street converted from four lanes to three lanes), but road diet elements 

incorporated into each concept will result in a number of benefits. As an example, a four lane to three 

lane road diet on a one-way street (Ninth Avenue in Manhattan) resulted in a 58 percent decrease in 

injuries to all street users1.  

1 Road Diet Case Studies : FHWA-SA-15-052 ,PDF sheet 39 
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Considerations for Concept Development and Analysis 

A fundamental consideration during concept development was to 

identify strategies that could be implemented by keeping most of 

the work in the existing the right of way and avoiding the need for 

any new property takings. This would potentially allow the 

changes to be implemented during a roadway maintenance 

project and at a lower cost, with enhancements incorporated as 

necessary. It also avoids significant roadway widening that would 

move the road closer to homes and businesses along the 

Arterials. A full depth reconstruction that alters the basic 

footprint of the Arterials was not contemplated. The idea is to 

make better use of the existing right of way to achieve the goals 

of this study. This context-sensitive approach minimizes complexity and costs and acknowledges the past 

projects that took property in the city and town.   

In addition to maintaining the basic footprint of the Arterials, other high-level design criteria were 

reviewed to inform concept development. It is important to understand that the Arterials are owned and 

maintained by NYSDOT, and they serve both regional and local travel needs. NYSDOT’s Highway Design 

Manual (HDM) provides design criteria, requirements, and guidance on highway design methods and 

policies that must be considered when scoping and designing a project. Much of this is not applicable at 

this early planning stage, but understanding elements like minimum lane widths is helpful during concept 

development. Specifically, the Arterials are on the National Highway System (NHS) and are classified as 

Access Highways, meaning large trucks are allowed. According to the NYS Highway Design Manual (Exhibit 

2-4a), minimum widths are 11 feet for travel lanes, five feet for bicycle lanes, and eight feet for parking 

lanes. Wider bike lanes are desirable adjacent to parking. Narrower lanes can also be considered in 

constrained areas. Sources such as the Urban Street Design Guide published by the National Association 

of City Transportation Officials (NACTO) offer a variety of multi-modal ideas for urban streets. The FHWA 

also encourages flexibility and consideration of community context in transportation projects, including 

consideration of NACTO guidance. The purpose for citing minimum lane width design criteria here is to 

establish the basis for concept development. This planning study evaluates major functional concepts for 

the Arterials based on typical minimum widths. If a functional concept is considered feasible, then lane 

widths can be adjusted and confirmed during design. 

A fundamental consideration 

during concept development 

was to identify strategies that 

could be implemented by 

keeping most of the work in the 

existing right of way.  
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In addition to lane widths, the HDM recognizes other design elements that “must be considered …when 

scoping and designing a project,” which include level of service (LOS) as discussed in Chapter 2. The HDM 

goes on to say that “correct intersection design practice strives to provide design-year LOS D or better on 

each lane group in urban areas,” and notes that “in some cases, it may be necessary to accept LOS E or F 

on individual lane groups due to unreasonable costs or impacts associated with improving the level of 

service.” Decisions to vary from recommended values need to be explained and documented as 

nonconforming features in the scoping and design approval documents. LOS E or F during peak hours may 

be an acceptable trade-off for the benefits of a more complete street that reduces the number and 

severity of crashes, addresses equity issues, results in slower speeds for vehicles, shorter crossing 

distances for pedestrians, provisions for bicyclists, and other benefits. Drivers would experience good 

traffic operations for the remaining 20 to 22 hours of the day, with longer delays during the peak hours. 

Concepts

Based on stakeholder feedback, input from the Advisory Committee, and ideas identified in previous 

studies, two overarching concepts were developed for the Arterials and tested from a traffic operations 

standpoint. Variations of the two major concepts are possible (for example, using extra space for parking, 

bicycle infrastructure, or other uses), but it is important to first understand if the basic number of travel 

lanes can satisfy the operational needs of the area. The goal is to improve safety and connectivity 

between neighborhoods, downtown, and other activity nodes, while maintaining reasonable traffic 

operations for vehicles, including through travel.  

Table 4.2 summarizes the two basic roadway concepts that were developed and analyzed for this study 

and is followed by a more complete description of each concept. The null or no-build condition is 

included for comparison; however, it is understood that this would not address the study’s objectives. 

Variations of the two major concepts are possible and are discussed later. 
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TABLE 4.2: ARTERIAL CONCEPTS

Name Description 

No-Build 
(Existing) 

Maintain existing transportation infrastructure. This would keep the 
existing Arterials as they are; this serves as a baseline for comparison of 
other concepts.  

3 to 2 

Maintain one-way traffic on the Arterials and reduce the number of travel 
lanes in each direction from three to two. Reallocate the remaining existing 
pavement for bicycle lanes, parking, bus stops, loading zones, or green 
space. 

Two-Way 
Convert both Arterials to two-way streets, providing a single lane in each 
direction with a center two-way left turn (TWLT) lane. 

No-Build: The no-build condition maintains the existing one-way pattern and three lanes on each Arterial 

as shown on Figure 4.1. Under this concept, traffic operations would remain largely unchanged. Speed 

and crash issues would remain and the potential to calm traffic is small.

FIGURE 4.1: NO-BUILD (EXISTING) CROSS SECTION
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3 to 2: This concept would reduce the number of travel lanes from three to two, providing two general 

purpose through lanes on each Arterial. Space gained by removing a vehicle lane on each Arterial could 

be used to provide bicycle lanes, on-street parking, green space, or other uses, such as bus stops or 

loading zones. A potential cross-section is shown in Figure 4.2 below.

FIGURE 4.2: 3 TO 2 CROSS SECTION (SHOWN WITH OPTIONAL PARKING AND BIKE LANE) 
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Two-Way: This concept would convert each Arterial to two-way traffic with a single travel lane in each 

direction and a center two-way left turn (TWLT) lane. Space gained by reducing the number of through 

lanes would be used for a center left turn lane on each Arterial. A potential cross-section is shown in 

Figure 4.3 below. 

FIGURE 4.3: TWO-WAY CROSS SECTION 

Sub-Concepts 

Variations of the two major concepts are possible and can be evaluated further during design to confirm 

final striping and the detailed layout of the preferred plan. Sub-concepts could include the items in Table 

4.3 below. 
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TABLE 4.3: SUB-CONCEPTS

3 to 2 Sub-Concepts

 Include a painted buffer between 
bike lane and parking, or bike lane 
and traffic.  

 With space available from the 
lane reduction, sidewalks and/or 
green space could be widened.  

 At some locations, add a bus stop 
or loading zone instead of 
parking.  

 Provide a one-way separated bike 
lane (also known as a cycle track 
or parking protected bike lane).  
Discussions with the Advisory 
Committee noted complications 
with this sub-concept including 
conflicts at driveways and 
intersections and maintenance 
issues.  
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Two-Way Sub-Concepts

 Add raised planted median in 
segments where few or no 
driveways exist. 

 Maintain exclusive left turn lanes 
at intersections but eliminate the 
two-way left turn lane along 
some segments. Add on-street 
parking or other uses on 
segments where two-way left 
turn lane is omitted. 

Other Concepts Considered   

The desire to calm the Arterials while still moving a considerable amount of traffic through and within the 

city and town caused several concepts to be introduced, reviewed, and subsequently removed from 

further consideration for this study. The following summary describes concepts that were considered and 

explains the rationale for not carrying them forward: 

 Two-way separated bike lane, also known as a cycle track – The FHWA Separated Bike Lane 

Planning and Design Guide defines a separated bike lane as “an exclusive facility for bicyclists that 

is located within or directly adjacent to the roadway and that is physically separated from motor 

vehicle traffic with a vertical element.” This idea was introduced under the 3 to 2 Concept to see 

if the excess pavement could be used for a two-way separated bike lane. According to the FHWA 

Guide, “one-way streets with two-way separated bike lanes have fewer conflicting vehicle turning 

movements but should nevertheless be separated in time” and “a bicycle green signal shall not be 

used with coinciding vehicle green signal faces which allow permitted turning movements across 

bicycle movements,” which means if bicycle signals are provided, then bikes need their own green 

signal phase if vehicles would turn across the bike lane. The traffic signals on the Arterials will be 

operating near capacity during peak hours under the 3 to 2 Concept as discussed later in this 

chapter, and could not accommodate a bike signal phase without significant additional traffic 

disruption. Further, NACTO lists a number of typical applications for separated bike lanes 

including “on streets with few conflicts such as driveways or cross streets on one side of the 

street,” and “on streets for which conflicts at intersections can be effectively mitigated using 

parking lane setbacks, bicycle markings through the intersection, and other signalized intersection 

treatments.” It is primarily the conflicts at signalized intersections that make a two-way separated 

bike lane with bicycle signals not practical on the Arterials under the 3 to 2 Concept. It is also not 

considered feasible under the Two-Way Concept for the same reasons, and because the 
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additional pavement is not available. It should be noted that the NYSDOT Main Office Bicycle 

Pedestrian Coordinator indicated that a raised two-way bike lane (with no on-street parking), 

could be considered if the 3 to 2 Concept is progressed.   

 Reversible Lane on the Southern Arterial – FHWA identifies reversible lanes as a type of managed 

lane that changes the directional capacity of a freeway to accommodate peak directional traffic 

demands (https://ops.fhwa.dot.gov/freewaymgmt/publications/frwy_mgmt_handbook/chapter8

_01.htm). The Manual on Uniform Traffic Control Devices (MUTCD) says a reversible lane may be 

used for through traffic in alternating directions during different periods of the day, and the lane 

may be used for exclusive left turns in one or both directions during other periods of the day.  

The idea for a reversible lane was introduced under the Two-Way Concept to see if the southern 

Arterial could operate with a reversible center lane during peak hours to increase through-put for 

vehicles in the peak direction. Concerns over equity in terms of increased traffic on the southern 

Arterial as compared to the northern Arterial, and the potential need to restrict left turns from 

the Arterial to make the reversible lane function, led to this sub-concept being determined not 

practical. Restricting left turns is contrary to the study goal of improving overall mobility and 

supporting local access. NYSDOT also expressed concerns about operations and maintenance 

with this concept, and its associated costs.   

 Roundabouts - The feasibility of various sized roundabouts was analyzed at 13 intersections in the 

study area, chosen based on stakeholder comments and their importance to traffic operations 

(see Table 4.4 for list). Based on this roundabout operational analysis, and an assessment of 

needed real estate, roundabouts are not considered practical options for the Arterials. 

Specifcally, under the 3 to 2 Concept, 

the feasibility of a roundabout at the 

Clinton Street intersection with the 

westbound Arterial was investigated 

to address public and Advisory 

Committee concerns with the existing 

intersection layout. The assessment 

included development of a SIDRA 

roundabout model using existing 

traffic volumes. The results showed 

that a two-lane roundabout would 
Westbound Arterial at Clinton Street 
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operate at LOS F. The relatively high one-way volume on the Arterials combined with cross street 

traffic makes a roundabout appear not feasible. Roundabouts operate better when traffic 

volumes are more balanced on the approaches. This conclusion is applicable to other 

intersections on the Arterials when they operate as one-way facilities. 

Under the Two-Way Concept, the feasibility of mini roundabouts and single lane roundabouts 

was evaluated for several locations to address stakeholder comments. Roundabouts can reduce 

speeds and improve safety compared to conventional intersections, and where feasible, they can 

be an important part of an overall complete streets plan. The 13 locations identified for analysis 

are outlined in Table 4.4. The diameters shown in the table represent specific stakeholder 

proposals. 

TABLE 4.4 –ROUNDABOUTS CONSIDERED UNDER TWO-WAY ALTERNATIVE

Intersection Roundabout 
Type 

Diameter 
(Feet) 

Church Street/Columbus Drive Single Lane 100
Church Street/Academy Street Mini 60
Church Street/Hamilton Street Mini 60
Church Street/Clinton Street Mini 65
Church Street/Worrall Avenue Mini 70
Church Street/Raymond Avenue Compact 80
Mill Street/Columbus Drive Single Lane 100
Mill Street/Catharine Street Mini 54
Mill Street/Hamilton Street Compact 80
Mill Street/Maple Street/Clinton Street Single Lane 100
Maple Street/Innis Avenue Mini 70
Maple Street/Raymond Avenue Compact 80
Maple Street/Taft Avenue Single Lane 100

The analysis was based on the Two-Way Concept with a five percent overall reduction in vehicle 

traffic. The five percent reduction accounts for some traffic diverting from the Arterials to Main 

Street or shifting to another time of day, less overall circulation due to the two-way traffic 

pattern, and reduced or flat volume based on studies of road diets.   

Guidance on mini-roundabout operations is available based on peak hour and daily traffic 

volumes. In 2010, the Federal Highway Administration (FHWA) published a Technical Summary on 
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Mini-Roundabouts (FHWA-SA-10-007) which indicates that “mini-roundabouts are generally 

recommended for intersections in which the total entering daily traffic volume is no more than 

approximately 15,000 vehicles.” Further guidance developed by Minnesota State DOT (MNDOT) 

indicates that mini-roundabouts have peak hour capacities of between 1,600 and 1,700 total 

entering vehicles (see webinar at ~34:20: 

http://www.mnltap.umn.edu/training/online/ltapwebinars/2020/roundabouts/). 

Table 4.5 summarizes the peak hour and daily traffic volumes at the 13 suggested roundabout 

locations and compares these volumes to the above guidance. 

TABLE 4.5 – MINI ROUNDABOUT ASSESSMENT

Intersection 

AM Peak 

Hour 

Entering 

Volume 

PM Peak 

Hour 

Entering 

Volume 

Daily 

Entering 

Volume 

Meets Mini-Roundabout 

Guidance 

AM 

Peak 

PM 

Peak 
Daily 

FHWA and MNDOT Guidance 1,700 1,700 15,000 -- -- -- 

Church Street/Columbus Drive 3,080 3,040 38,000  No No No 

Church Street/Academy Street 2,095 2,425 30,313 No No No 

Church Street/Hamilton Street 2,201 2,407 30,088 No No No 

Church Street/Clinton Street 2,163 2,298 28,725 No No No 

Church Street/Worrall Avenue 2,111 2,229 27,863 No No No 

Church Street/Raymond Avenue 2,325 2,741 34,263 No No No 

Mill Street/Columbus Drive 2,069 2,177 27,213 No No No 

Mill Street/Catharine Street 1,966 2,084 26,050 No No No 

Mill Street/Hamilton Street 2,276 2,542 31,775 No No No 

Mill Street/Clinton Street 2,378 2,547 31,838 No No No 

Maple Street/Innis Avenue 2,167 2,419 30,238 No No No 

Maple Street/Raymond Avenue 1,911 2,236 27,950 No No No 

Maple Street/Taft Avenue 2,039 2,432 30,400 No No No 

The table indicates that none of the roundabout locations meet the guidance for a mini-

roundabout based on daily or peak hour traffic volumes. Daily volumes are approximately twice 

as high as the recommended guidance. While the above analysis indicates that mini-roundabouts 

would not be an appropriate intersection treatment on the Arterials, traditional single lane 

roundabouts were also analyzed to assess traffic operations. Intersection evaluations were made 
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at the 13 proposed locations using SIDRA software. Intersections were deemed operationally 

feasible if adequate capacity was provided on all approaches (i.e., a volume to capacity ratio of 

less than 1.0) and delay did not exceed LOS E.  Table 4.6 summarizes roundabout operations. 

TABLE 4.6 – ROUNDABOUT OPERATIONAL FEASIBILITY SUMMARY

Intersection AM Peak Hour PM Peak Hour 

Church Street/Columbus Drive Not Feasible Not Feasible 

Church Street/Academy Street Feasible Not Feasible 

Church Street/Hamilton Street Feasible Not Feasible 

Church Street/Clinton Street Feasible Not Feasible 

Church Street/Worrall Avenue Feasible Not Feasible 

Church Street/Raymond Avenue Not Feasible Not Feasible 

Mill Street/Columbus Drive Not Feasible Not Feasible 

Mill Street/Catharine Street Feasible Feasible 

Mill Street/Hamilton Street Not Feasible Not Feasible 

Mill Street/Maple Street/Clinton Street Not Feasible Not Feasible 

Maple Street/Innis Avenue Feasible Not Feasible 

Maple Street/Raymond Avenue Feasible Feasible 

Maple Street/Taft Avenue Not Feasible Not Feasible 

The table shows that of the 13 intersections evaluated, two can accommodate the revised traffic 

volume forecasts during both peak hours, with an additional five intersections accommodating 

traffic during the AM peak hour but not the PM peak hour. A review of NCHRP report 672 

Roundabouts: An Informational Guide shows that the minimum inscribed diameter for a single 

lane roundabout is 105 feet. Accounting for a five foot sidewalk and five foot maintenance strip 

between the sidewalk and the outer edge of the roundabout adds 20 feet to the diameter, 

resulting in an overall footprint of 125 feet minimum. A review of the Maple Street/Raymond 

Avenue intersection and the Mill Street/Catharine Street intersection shows that this footprint 

would impact private property on all corners at both intersections, and at least one building at 

the Catharine Street intersection. Based on the roundabout operational analysis and footprint 

assessment, roundabouts are not considered practical options for the Arterials under this study.  

Further, creating two isolated roundabouts on the Arterials would not be as effective as a more 

consistent treatment for the corridor.   
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How were the Concepts Analyzed? 

Several factors were considered during the evaluation of the concepts. The analysis on the following 

pages is both quantitative and qualitative and documents the trade-offs associated with several factors, 

including the ability of the concepts to: 

 Improve safety

 Provide reasonable travel time (through traffic) 

 Allow freedom of movement (local access) 

 Reduce speeds

 Provide opportunity for curbside options (streetscape) 

 Increase walking comfort (buffer space to sidewalk, shorter crossing distances) 

 Provide dedicated space for bicycles

 Reduce emissions

 Constructible at a reasonable cost

In addition, input from key stakeholders, the Advisory Committee, and public was considered. As this is a 

planning study, it is the overall assessment of all these factors and trade-offs that points to the 

recommended Concept.

Safety Analysis 

The existing conditions analysis in Chapter 2 showed that crash rates on the Arterials are twice as high as 

the statewide rate for similar facilities. The data also showed a higher proportion of injury crashes 

compared to similar facilities statewide. Travel speeds were also documented to be approximately 10 

miles per hour over the speed limit, which leads to a greater probability that crashes will result in injury. 

These factors support the safety concerns with the existing Arterials raised during public involvement. 

Both concepts being considered are expected to improve safety as compared to existing conditions. Both 

concepts will result in reduced speeds, which reduces injuries. A study contained in FHWA’s Crash 

Modification Factors Clearinghouse (http://www.cmfclearinghouse.org/) found that a 10 percent 

reduction in speed reduces injury crashes by 15 percent. In a case study, a road diet project on Ninth 

Avenue in Manhattan resulted in a 58 percent decrease in injuries to all travelers. While it is difficult to 

predict the precise safety benefits of the two concepts, reducing speeds and reducing conflict points are 

proven safety countermeasures. Table 4.7 was developed based on crash rates contained in the NYSDOT 

Safety Information Management System for various facility types. 
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TABLE 4.7: NYSDOT AVERAGE CRASH RATES AND SEVERITY DISTRIBUTION BY FACILITY TYPE

NYSDOT Facility Type Applicable 

Arterials 

Concept 

Crashes per 

MVM 

Percent Fatal 

and Injury 

Fatal/Injury 

per MVM 

Urban 6-lane divided free access No-Build 5.53 23.63 1.31 

Urban 4-lane divided free access 3 to 2 4.63 23.63 1.09 

Urban 3-lane undivided Two-Way 5.31 20.25 1.08 

 MVM –Million Vehicle Miles 

Table 4.7 shows that the expected crash rate for a 6-lane facility (3 lanes each way; similar to the existing 

Arterials) is higher than a 4-lane facility (2 lanes each way; similar to the 3 to 2 Concept). It also shows 

that the crash rate for a 3-lane undivided facility (similar to the Two-Way Concept) falls somewhere in 

between. Although the character of the Arterials may be different than many 4 and 6 lane urban divided 

highways, the comparison suggests that a lane reduction project on the Arterials would reduce the total 

number of crashes, which makes sense because the number of conflict points would be reduced, as there 

would be less weaving and lane changing.   

In terms of severity, the 4 and 6 lane divided highways have the same percentage of crashes involving 

injury or fatality (23.63 percent), while a typical 3-lane two-way roadway has a lower expected 

percentage of injury and fatal crashes (20.25 percent). Multiplying the total crash rates by the percentage 

of fatal/injury crashes shows that the two Arterial concepts would be expected to reduce fatal and injury 

crashes by a similar margin compared to existing conditions (1.08 and 1.09 fatal and injury crashes per 

million vehicle miles, compared to 1.31 fatal and injury crashes per million vehicle miles for existing). The 

overall and fatal/injury crash rates for each alternative are illustrated in Chart 4.1. 
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CHART 4.1: CRASH RATE COMPARISON (BASED ON NYSDOT AVERAGE CRASH RATES)

The above crash analysis is for planning purposes and does not account for higher crash rates associated 

with on-street parking. Based on conversations with the City and Town of Poughkeepsie, on-street 

parking is contemplated for about 15 percent of the total corridor (including consideration of both sides 

of the road, per the Highway Safety Manual). Based on Crash Modification Factors, this could result in an 

11 percent increase in the overall crash rate. Applying this 11 percent increase to the 4 lane divided/’3 to 

2’ crash rates above still yields a lower overall crash rate than the 6-lane divided/No-Build, and an overall 

safety benefit is expected. Additional review and public involvement will be needed during design to 

confirm the placement of any on-street parking. 

2040 Traffic Volume Forecasts 

Traffic forecasts were prepared for a 20-year planning horizon (2040) consistent with the approach 

outlined in Chapter 3, which entailed applying a traffic growth rate of ½ percent per year to the 2019 

Existing Traffic Volumes to produce the 2040 Traffic Volumes. This accounts for any expected regional 

growth and ongoing/near-term development projects in the city and town. These 2040 Traffic Volumes 

formed the basis for the redistribution of traffic under the Two-Way Concept, assuming traffic volumes 

would be evenly split on the two Arterials. To develop traffic volumes for new turning movements that do 
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not currently exist under the one-way traffic pattern, adjacent intersections on the Arterials were 

reviewed and paired where possible in order to estimate demand for the new proposed movements. It is 

noted that the assumptions built into the two-way traffic volume included consideration of the Origin-

Destination analysis done earlier in the study (see https://www.poughkeepsie94455.com/library). 

Travel Time Analysis (2040 Future Conditions) 

Traffic simulation models were developed to measure 2040 traffic conditions for both the AM and PM 

peak hours, testing both Concepts and the existing 3-lane configuration. Overall travel time results of the 

analysis are summarized in Chart 4.2, which shows the average end-to-end travel time for all vehicles 

traveling the entire length of the Arterials between Jefferson Street and Taft Avenue/Fairmont Avenue 

during the AM and PM peak hours. Based on the Origin-Destination study, this is an important 

consideration for the 20 percent of traffic that is through traffic. The remaining 80 percent of traffic on 

the Arterials either stops or starts their trip in the city or town, or turns onto or off the Arterials.   

CHART 4.2: ARTERIAL TRAVEL TIME COMPARISON – 2040 FUTURE CONDITIONS

Chart 4.2 shows that if nothing is done (the no-build condition) and traffic volumes increase by 

approximately 10 percent, end-to-end travel times along the Arterials will remain approximately six 

minutes during the AM and PM peak hours. In contrast, under the 3 to 2 Concept, end to end travel times 
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increase to approximately nine minutes during the AM peak hour and 13 minutes during the PM peak 

hour, which is an approximate doubling of travel time during the PM peak hour. Further increases in 

travel time would occur under the Two-Way Concept, in which the end-to-end travel time is 

approximately 14 minutes during the AM peak hour and 20 minutes during the PM peak hour. These 

increases are worst case and do not account for traffic diversions to other streets, which can be expected 

to occur when the capacity of a roadway is reduced. In addition, maintaining quick travel times through 

the city and town, as shown in the no-build condition, does not achieve the study’s objectives.  

Revised Traffic Volume Forecasts 

While the above analysis indicates a theoretical doubling or tripling of travel time along the Arterials 20 

years in the future, the reality is that traffic is dynamic, meaning it shifts by time and location between 

more attractive and less attractive routes and times, such that the transportation system reaches a sort of 

equilibrium. Specifically, changes in travel patterns along the Arterials due to proposed geometric 

changes (such as a road diet) and the COVID pandemic will likely result in lower volumes than the 2040 

Traffic Volumes described above.  

According to FHWA, road diet projects may result in traffic diversions, as well as a general decrease in 

traffic. Specifically, a study in Santa Monica, CA found that reducing Ocean Park Boulevard from four to 

two lanes resulted in an approximate 13-20 percent reduction in daily traffic with little to no impact on 

nearby streets. A similar road diet in San Francisco resulted in a 10 percent reduction on Valencia Street 

with modest increases in traffic (two to eight percent) on parallel streets. Other studies of road diets have 

shown that traffic volumes have remained stable or increased slightly.   

Beyond the potential traffic reductions associated with a road diet, a reduction in future vehicle volumes 

is possible due to changes in behavior due to the COVID pandemic. The COVID pandemic resulted in 

immediate changes to travel patterns in 2020 and may result in a prolonged alteration in travel patterns. 

Specifically, traffic volume data collected along the Arterials and nearby Route 9, and corroborated by 

data provided by the New York State Bridge Authority, allowed us to compare 2019 to 2020 traffic 

volumes. The data show an initial drop in March/April 2020 (at the beginning of the pandemic) of 

approximately 40 percent, which recovered to an approximate 15 to 20 percent decrease throughout the 

summer and fall months, as shown in Figure 4.4. Traffic volumes were still down by about five percent the 

Fall of 2021.  
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FIGURE 4.4: COVID PANDEMIC TRAVEL PATTERNS

Beyond the immediate and ongoing impacts due to COVID, lasting impacts to travel trends are also 

anticipated, although the extent of those changes is less clear. Information presented by the 

Transportation Research Board (https://www.nationalacademies.org/trb/blog/covid-19-trends-impacting-

the-future-of-transportation-planning-and-research) indicates that in general, commuting trips as well as 

some retail and medical trips may decrease due to a rise in teleworking, telemedicine, and e-commerce. 

While many of these trips may be eliminated, some may be offset by an increase in delivery trips (though 

these are typically not concentrated during the peak hours). 

Based upon the above analysis of future travel trends, it is feasible that future traffic volumes may be 

largely similar to the 2019 (pre-COVID) Existing Traffic Volumes. As such, the Concepts were reassessed 

using the existing volumes as being representative of future conditions, with an additional 5 percent 

traffic volume reduction for the Two-Way Concept to account for traffic diverting to Main Street and 

more direct trips due to the two-way traffic pattern. 
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Travel Time Analysis (Revised Traffic Volume Forecasts) 

The detailed traffic simulation models developed for each of the concepts were updated based on the 

revised traffic forecasts for both the AM and PM peak hours. Likewise, the overall travel time results of 

the analysis were updated and are summarized in Chart 4.3, which shows the average end-to-end travel 

time for all vehicles traveling on the Arterials between Jefferson Street and Taft Avenue/Fairmont Avenue 

during the peak hours. It shows AM and PM peak hour conditions for the no-build condition and the two 

concepts.  

CHART 4.3: ARTERIAL TRAVEL TIME COMPARISON – REVISED TRAFFIC VOLUME FORECASTS

Chart 4.3 shows that under the revised traffic volume forecasts, travel times on the Arterials under the 

no-build condition are approximately five to six minutes during the AM and PM peak hours. Under the 3 

to 2 Concept, AM peak hour travel times increase by less than 30 seconds on average, while the PM peak 

hour travel time increases by less than two minutes on average, to approximately seven and a half 

minutes. Under the Two-Way Concept, travel times approximately double on average to 13 minutes 

during the AM peak hour and 15 minutes during the PM peak hour. 
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Levels of Service 

In addition to travel time evaluations, intersection level of service was evaluated at each of the study area 

intersections along the Arterials. The results are shown in Table 4.8 below.

TABLE 4.8: OVERALL SIGNALIZED INTERSECTION LEVELS OF SERVICE (REVISED TRAFFIC VOLUME FORECASTS) 

 Intersection1 AM Peak Hour PM Peak Hour 

No-Build 3 to 2 Two-Way No-Build 3 to 2 Two-Way 

Route 44/55 Eastbound 

2. Columbus Dr. A (9.9) B (10.3) B (13.1) B (18.4) B (16.5) D (35.3) 

3. Market St. C (28.3) C (30.1) B (10.2) C (29.0) D (47.7) B (19.1) 

4. Academy St. C (25.7) C (32.4) B (12.2) C (32.4) D (44.6) C (24.4) 

5. S. Hamilton St. C (26.7) C (32.5) B (14.5) C (32.7) D (49.6) C (29.4) 

6. S. Clinton St. C (27.4) C (33.3) B (14.9) C (33.3) D (54.5) C (24.9) 

7. S. Cherry St. C (25.7) C (30.9) B (15.9) C (27.3) D (35.4) C (32.2) 

8. S. White St. C (23.9) C (28.9) A (9.1) C (26.6) C (34.7) C (21.4) 

9. Church St./Palmer Ave. A (1.4) A (1.2) -- A (0.9) A (4.3) -- 

10. Worrall Ave. B (16.2) B (19.1) C (20.7) C (21.6) D (48.7) D (35.8) 

11. S. Grand Ave. B (15.8) B (18.0) B (18.2) B (18.0) C (25.5) D (35.8) 

12. Raymond Ave. B (17.3) B (17.9) C (20.3) B (19.1) C (22.9) D (37.5) 

13. Fairmont Ave. B (13.6) B (15.4) B (16.7) B (16.8) C (26.8) D (43.0) 

Route 44/55 Westbound 

15. Main St/Columbus Dr. B (15.3) C (27.3) A (9.1) C (20.7) C (31.2) B (19.4) 

16. Civic Center Plaza D (40.6) D (35.1) D (37.1) D (38.6) D (38.8) E (59.8) 

17. Catharine St. A (9.0) B (13.1) B (17.0) A (6.2) A (6.8) C (24.8) 

18. N. Hamilton St. C (31.3) C (33.6) C (23.7) C (25.0) C (29.8) D (36.8) 

19. N. Clinton St. B (12.5) D (38.4) C (20.8) B (14.5) D (36.5) C (24.3) 

20. N. Cherry St. B (19.8) C (23.1) B (12.6) B (18.1) B (17.1) B (15.0) 

21. N. White St. D (36.5) D (38.5) B (10.8) D (35.7) D (37.7) D (41.5) 

22. Pershing Ave. D (37.0) D (40.2) A (9.0) C (32.9) C (32.4) C (29.1) 

23. Corlies Ave. C (34.9) C (33.9) A (9.5) C (32.6) C (31.4) D (38.2) 

24. Innis Ave. D (45.4) D (50.3) C (26.4) D (43.0) D (43.9) D (35.9) 

25. N. Grand Ave. C (22.9) C (22.5) B (17.6) C (22.0) C (22.1) C (28.2) 

26. Raymond Ave. C (33.8) C (22.3) B (13.2) C (31.8) B (18.8) C (24.8) 

27. Taft Ave. C (22.8) C (23.0) C (31.6) C (21.1) C(22.0) D (48.6) 
1Jefferson Street Intersection not shown. No change resulting from concepts. 
X (Y.Y) = Level of service (Average delay (sec/veh))
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The following conclusions are evident from Table 4.8 and the detailed traffic simulation modeling 

analysis: 

 No-Build Condition: The LOS analysis shows that this condition operates well and accommodates 

the revised traffic volume forecasts at LOS D or better. 

 3 to 2 Concept: The LOS analysis shows adequate overall traffic operations are provided, with all 

intersections operating at LOS D or better during both peak hours. Some individual approaches 

and lanes are projected to operate at LOS E or F during the peak hours. 

 Two-Way Concept: The LOS analysis shows that adequate overall traffic operations are provided 

with most intersections operating at LOS D or better during both peak hours, except at the Civic 

Center Plaza/Westbound Arterial intersection, which operates at LOS E overall during the PM 

peak hour. Most of the intersections have some individual approaches and lanes projected to 

operate at LOS E or F during the peak hours.  

As discussed previously, the NYSDOT Highway Design Manual recognizes that “in some cases, it may be 

necessary to accept LOS E or F on individual lane groups due to unreasonable costs or impacts associated 

with improving the level of service.” Decisions to vary from recommended values need to be explained 

and documented as nonconforming features in the scoping and design approval documents. LOS E or F 

for vehicles during peak hours may be an acceptable trade-off for the benefits of a more complete street 

that addresses some of the equity issues in the city and results in less speeding by vehicles, shorter 

crossing distances for pedestrians, provisions for bicyclists, and other benefits. Drivers would experience  

reasonable traffic operations for the remaining hours of the day with longer delays during the peak hours.  

Discussions with the Advisory Committee indicated a desire to consider accepting LOS E or F and not 

mitigating this LOS with capacity increases such as additional turn lanes at intersections. Chart 4.4 shows 

the planning level capacity of the Arterials based on FHWA’s Road Diet Informational Guide, and how 

complete streets improvements that reduce vehicle capacity on the Arterials can provide reasonable 

traffic operations for drivers for most of the day. Section 3.3.6 of FHWA’s Guide indicates that a road diet 

is probably feasible at or below 750 vehicles per hour per lane (vphpl), should be considered cautiously 

between 750 – 875 vphpl, and is less likely to be feasible above 875 vphpl and to expect reduced LOS 

during the peak period. The capacity lines on Chart 4.4 are based on the average of the “consider 

cautiously” range (812.5 vphpl). 
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CHART 4.4: THEORETICAL CAPACITY 

Capacity increases were investigated to mitigate all LOS F conditions. If operational problems develop 

after implementation of the overall road diet, then these changes could be considered on a case-by-case 

basis. Spot capacity increases for the 3 to 2 Concept are shown on Figure 4.5 and include the following: 

Eastbound Arterial 

 EB left turn lane at Hamilton  

 EB left turn lane at Clinton and restrict parking on this segment 

 EB left turn lane at Academy  

 EB left turn lane at Worrall  

Westbound Arterial 

 SB right turn lane at Innis 

 Restrict parking at Clinton 

4 lanes x 812.5 per lane = 3250  

6 lanes x 812.5 per lane = 4875
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FIGURE 4.5 – SPOT CAPACITY INCREASES – 3 TO 2 CONCEPT

For the Two-Way Concept, it is anticipated that several of the north/south side streets would need to be 

restriped to allow new turn lanes (exclusive lefts or rights). Existing on-street parking on these side streets 

would need to be removed near the intersections to accommodate the turn lanes. In addition, the side 

street width is 30 feet in many locations; therefore, lanes would need to be narrowed to 10 feet wide if 

widening is to be avoided.  

While the above changes would increase vehicle capacity along the Arterials, they may or may not be 

necessary to accommodate future conditions as traffic reaches a new normal after the pandemic and 

after the Arterials are transformed into more complete streets. As such, these changes could be 

incorporated in a future phase should traffic conditions justify additional capacity. 
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In addition to capacity increases, circulation changes identified in previous studies that may impact traffic 

on the Arterials were evaluated. Specifically, converting Market Street to two-way traffic and modifying 

the Mill Street/Columbus Drive intersection in order to “Square the Weave” were evaluated under each 

Concept in order to determine potential impacts that the concepts could have on these previously 

proposed ideas. The analysis indicated that modifying the Arterials to two lanes or two-way traffic could 

work in conjunction with converting Market Street to two-way traffic or modifying the Mill 

Street/Columbus Drive intersection. 

Speed Analysis 

For context, the Arterials’ modeled PM peak hour travel times were compared to travel times and overall 

speeds along corridors in other cities in the region. Travel times for a typical PM peak period were 

obtained for corridors in Kingston, Beacon, Newburgh, and New Paltz via Google maps and converted to 

overall speed, which includes stopped delay. These are summarized below in Table 4.9. 

TABLE 4.9: TRAVEL TIME AND SPEED COMPARISON TO OTHER CORRIDORS

Street Distance (mi) Travel Time (min) Overall Speed (mph)

Poughkeepsie 

44/55 (No-Build) 1.9 5:34 20 

44/55 (3 to 2) 1.9 7:28 15 

44/55 (Two-Way) 1.9 12:36 9 

Poughkeepsie Main Street 1.9 12:30 10 

Kingston Broadway 1.2 6:00 12 

Beacon Main Street 1.6 5:15 10 

Newburgh Broadway 3.2 14:30 13 

New Paltz Main Street 1.4 6:15 13 

The table shows that both Concepts will reduce speeds along the Arterials as compared to the no-build 

condition. The table also shows overall travel speeds (including stopped delay) on other major corridors in 

similar cities in the Mid-Hudson region are approximately 10 to 13 mph. In contrast, the overall speed on 

the Arterials as they exist today is almost twice as fast at 20 mph, meaning that drivers traveling through 

Poughkeepsie are accustomed to much higher speeds and faster travel times than on corridors in 

comparable cities. These higher speeds favor drivers and contribute to some of the equity issues for the 
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large percentage of city residents who do not have access to a car and must cross or walk along the 

Arterials.   

The data shows that while travel times increase under the 3 to 2 Concept, overall speed remains faster 

than on other corridors, because of the ability to coordinate traffic signals under a one-way operation.  

Under the Two-Way Concept, the overall speed is projected to be slower than on the comparison 

corridors due to the overall traffic volume and number and spacing of traffic signals. Under the Two-Way 

Concept, traveling along the Arterials would be similar to traveling along Main Street in Poughkeepsie. 

Curbside Options Analysis 

By removing one travel lane from each of the Arterials, the 3 to 2 concept provides surplus space for 

other uses, such as a bike lane, parking, curb extensions at intersections, loading zones or a pull off space 

for buses. In some sections of the corridors, the curb-side space could also be converted to green space 

or wider sidewalks.   

In contrast, the Two-Way Concept would not remove a travel lane. It would provide one lane each way 

with a center turn lane, maintaining three lanes along the Arterials for all or most of their length. There 

would not be “leftover” space for curbside options as in the 3 to 2 Concept. There would be opportunities 

to add center medians in areas where there are few driveways, but most of the road would need the 

center turn lane to accommodate left turning vehicles at intersections and driveways. These curbside 

options were discussed previously under the “Concepts” section and in Table 4.3.  

Freedom of Movement 

In contrast to the travel time assessment, which is important for through traffic, this study also 

considered the potential benefits for the 80 percent of Arterial traffic that is local. The Two-Way Concept 

would provide more route choices for local drivers, as they could travel more directly between their 

destinations, which could lead to fewer turns and fewer vehicle miles traveled as compared to the 

existing one-way system. One-way streets by definition have less freedom of movement as compared to 

two-way streets. However, to the extent that vehicle delays are considered as part of freedom of 

movement, the traffic models show less overall delay in the 3 to 2 Concept than the Two-Way Concept.   
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Walking Comfort and Dedicated Space for Bicycles 

In addition to the analysis of vehicle operations and safety, multi-modal operations were assessed for 

each Concept. Specifically, the following factors were considered as they relate to comfort for people 

walking and bicycling: 

 Roadway Width – Wider roads result in longer crossing distances and increased exposure to 

vehicle conflicts. In contrast, narrower roadways and fewer lanes minimize crossing distance and 

reduce potential conflicts with vehicles for people walking and bicycling. 

 Buffer Zone – Buffer zones separate sidewalks from vehicle travel lanes. Wider buffer zones and 

those with vertical elements such as trees or on-street parking provide higher levels of comfort 

than narrower buffer zones that provide less separation between vehicular traffic and other 

modes. 

 Dedicated space for bicycles – The provision of on-street bicycle facilities improves cyclist 

comfort by removing cyclists from mixed traffic and providing dedicated bicycling space, thus 

reducing conflicts.   

Due to their ability to calm traffic, the above elements were compared for each Concept; this is 

summarized in Table 4.10. 

TABLE 4.10: MULTI-MODAL ASSESSMENT

Criteria 
Concept 

No-Build 3 to 2 Two-Way 

Roadway 
Width 

3-lane cross section  
38’ to 40’ 

2-lane cross section with 6’ bump-out 
32’ to 34’ 

3-lane cross section 
38’ to 40’ 

Buffer Zone Minimal Parking, street trees, and/or bike lane Minimal 

Dedicated 
space for 
bicycles 

None Included None 

The table shows that the 3 to 2 Concept results in improved multi-modal operations compared to the no-

build condition and the Two-Way Concept, by providing shorter pedestrian crossing distances, an 

increased buffer from vehicular traffic, and dedicated space for bicycles.  
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Emissions Analysis 

Table 4.11 compares the two Concepts to the no-build condition during peak hours for several 

environmental measures, including fuel consumption and various types of vehicle emissions.  

TABLE 4.11: ENVIRONMENTAL MEASURES OF EFFECTIVENESS

CO – Carbon Monoxide 
NOx – Nitrogen Oxide 
VOC – Volatile Organic Compounds 

The table shows that fuel consumption and vehicle emissions are lowest under the no-build condition and 

highest under the Two-Way Concept. The higher emissions under the Two-Way Concept are the result of 

more traffic delay and stop-and-go operations. Emissions under the 3 to 2 Concept are higher than no-

build, but not to the same degree as the Two-Way Concept. The fuel use and emissions summary for each 

Concept is illustrated in Chart 4.5. Although vehicle emissions are projected to increase under both 

Concepts, it is important to note that there may be other benefits to the environment, such as reduced 

noise and increased walking and bicycling.

Intersection 
AM Peak Hour PM Peak Hour 

No-Build 3 to 2 Two-Way No-Build 3 to 2 Two-Way 

Fuel Consumed (gal) 723 800 887 892 1041 1113 

CO Emissions (kg) 50.55 55.92 62.03 62.33 72.75 77.79 

NOx Emissions (kg) 9.83 10.88 12.07 12.13 14.15 15.14 

VOC Emissions (kg) 11.71 12.96 14.38 14.44 16.86 18.03 
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CHART 4.5: FUEL USE AND EMISSIONS COMPARISON

Costs 

Preliminary cost estimates were developed for each of the Concepts based on major work items, design, 

construction inspection, and contingencies. NYSDOT Region 8 provided input on the costs for signals and 

signs. One of the goals of this study was to develop a plan that could be implemented during a roadway 

maintenance project, i.e., implemented primarily through restriping with enhancements as feasible, while 

not precluding the ability to implement more comprehensive measures as funding becomes available.  

While both Concepts could be implemented at a lower cost largely through restriping, the cost estimates 

include additional desirable features and enhancements where applicable, such as curb work and bump 

outs, mill-and-fill of the pavement to provide a new travel surface, and squaring the weaves at the Mill 

Street/Columbus Drive intersection and the Church Street/Columbus Drive intersection.  The 3 to 2 cost 

estimate also accounts for 17 traffic signal replacements, new signs, curb, drainage and street trees.  

Table 4.12 summarizes the cost estimates, which are in 2022 dollars. Inflation over time will increase 

these costs, which should be reviewed and updated as necessary when funding is being secured. The 
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table shows that both Concepts are similar in cost. The 3 to 2 Concept with enhancements could be 

implemented for roughly $23 million, while the estimated cost for the Two-Way concept is $18 million. 

The major difference is that the 3 to 2 Concept has more curb work where there are opportunities to 

physically narrow the road and plant trees between the street and the sidewalk. The Two-Way Concept 

has less curb work, but more work to make the signals function for two-way traffic. Both concepts 

attempt to minimize right-of-way needs, but include some ROW cost for the Square the Weave concept.  

TABLE 4.12: ESTIMATED COSTS (2021 DOLLARS)

Cost Category 
Concept Estimate

(Millions of dollars) 
3 to 2 Two-Way

Construction Sub-total $17.9 $13.9  

Design (10%) and construction inspection (20%)  $5.4 $4.2  

Project Total $23.3 $18.1  

Public and Stakeholder Input 

Public involvement for the Arterial Concepts commenced with a pop-up event outside Poughkeepsie City 

Hall to coincide with National Night Out on Tuesday, August 3, 2021. The event showcased the redesign 

Concepts for the 44/55 Arterials and offered the public an opportunity to provide feedback through an 

interactive exercise in which participants placed 

a dot sticker below their preferred Concept. 

Participants could also add comments on sticky 

notes. During the event, 76 participants engaged 

with the project team and demonstrated a clear 

preference for the 3 to 2 Concept (55 votes; 71 

percent of votes). Although the 3 to 2 Concept 

was generally favored, concerns were raised 

over specific elements such as a bike lane 

adjacent to a driving lane and that adding 

parking to the Arterials could add traffic.   

In addition to the pop-up event, the project 

team prepared a virtual workshop to solicit feedback on design concepts for the Route 44/55 Arterials. 

Community Engagement Pop-up Event, August 3, 2021 
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Due to in-person restrictions during the COVID pandemic, the workshop was available online through the 

late summer and allowed participants to “join at their own pace.” The virtual workshop format included a 

video presentation describing the Arterials, summary of public participation activities to date, review of 

the Concept development process, and a look at the pros and cons of the two main design Concepts. The 

presentation paused at various points to solicit feedback through survey questions that asked participants 

to share their thoughts on the redesign Concepts. The virtual meeting was well advertised by a direct 

mailing to about 4,000 study area addresses, social media posts, an email blast, and a press release; and 

was attended by over 300 unique visits to the site. Almost two thirds of survey respondents had not 

previously engaged with the study, representing a significant gain in exposure and feedback since the first 

virtual public meeting.  

Similar to the National Night Out pop-

up event, a majority (70 percent) of 

respondents preferred the 3 to 2 

Concept. When asked how to best 

utilize additional space gained under 

the 3 to 2 Concept, parking was 

ranked highest for the entire study 

area, followed by greenspace in 

downtown and space for buses in 

Arlington and residential areas along 

the Arterials. 

CHART 4.6: PUBLIC INPUT (VIRTUAL PUBLIC MEETING, AUGUST/SEPTEMBER 2021) 

Both the technical studies and public input pointed to the 3 to 2 Concept as being preferred. In addition 

to the input from the general public, Advisory Committee and stakeholder input was sought during the 

development of the draft report. Comments received reflected competing desires to move traffic along 

the Arterials, versus calming traffic and converting the Arterials to pedestrian friendly streets.  Select 

comments are paraphrased here for future consideration. 

 Under the 3 to 2 Concept, consider making Columbus Drive/Washington Street a two-way street, 

book-ended by roundabouts. Discussion: Converting Columbus Drive to two way traffic may be 

20%

70%

10%

Do you have a prefered concept? 
(n=280)
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3-to-2

Two-Way
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possible, especially when combined with a two-way Market Street, but requires further analysis 

which is not possible within this study. While single lane roundabouts at the Columbus 

Drive/Church Street and Columbus Drive/Mill Street intersections would result in significant 

vehicle delay and queuing, multi-lane roundabouts at these locations may be feasible and could 

be studied at a future time.   

 Routing Arterial traffic through the Mill Street and Columbus Drive intersection (in the ‘square the 

weave’ concept) might not be the most feasible alternative due to the heavy left-turn movement 

and high truck percentage. Discussion: An alternative to the square the weave concept at the 

Columbus/Mill intersection is to maintain the existing alignment of Columbus Drive in this area, 

but reduce the number of lanes on Columbus Drive from 4 to 3. Washington Street would 

operate under stop sign control and be realigned to provide adequate sight distance as shown 

conceptually on Figure 4.6. This concept could be progressed with or without other Arterial 

changes. 

FIGURE 4.6 – COLUMBUS DRIVE ALTERNATIVE – 4 LANES TO 3 

 Consider additional signalized pedestrian crossings within the long blocks along the Arterials.

Discussion: Establishing new marked crosswalks requires an engineering level study, which could 
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be completed during design to ensure compliance with best practices and the Manual on 

Uniform Traffic Control Devices (MUTCD). MUTCD Warrant 6 (Coordinated Signal System) could 

be considered to maintain consistent speeds and progressive movement along the Arterials while 

providing additional signalized crossing loctions.   

 Poughkeepsie is a Tree City USA, and tree plantings should be incorporated to the extent possible 

at bump-outs and curb extensions, as an important component of the 3 to 2 Concept. Discussion: 

The City of Poughkeepsie has met the criteria set by the National Arbor Day Foundation and the 

National Association of State Foresters for being designated a Tree City USA. Incorporating 

additional street trees along the Arterials is consistent with the goals of this study.  

 Refuse collection, snow storage and deliveries will also be hampered by the 3 to 2 concept.  

Discussion: The current concept shows on-street parking for 15 percent of the Arterials 

(accounting for both sides of the street), based on discussions with the City and Town of 

Poughkeepsie. Parked cars could make refuse collection and snow storage less convenient.  

Parking restrictions on collection days and during snow emergencies could help mitigate that 

issue. Known recurring delivery areas could be established as designated loading zones. Further 

dicussions will be needed between the city, the town and NYSDOT regarding snow removal, and 

an agreement may be needed for the municipalties to take on snow removal responsibilities in 

the parking lanes.  

 A review by NYSDOT Region 8 at the Draft Report stage highlighted numerous concerns with the 

study that they “believe have significant impacts on the model that alter the outputs currently 

being used to determine the viability of this project (sic. 3-to-2 Concept).” Discussion: A follow-on 

Sensitivity Analysis was completed with additional background traffic growth and other model 

factors to assist with vetting the impacts of the 3 to 2 Concept, as discussed below. 
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Sensitivity Analysis 

A Sensitivity Analysis was completed to understand potential future traffic conditions under a different 

set of assumptions, and to assist with vetting the impacts of the 3 to 2 Concept. Specifically, a review of 

other known developments pending in the area (Crannell Square, Wallace Center, Raymond Avenue 

Mixed Use, and Journal Square), showed that the cumulative effect of all four projects could result in a 2-

3 percent increase in traffic on the Arterials. For planning purposes, traffic was increased by five percent 

over pre-COVID baseline/existing conditions as part of the Sensitivity Analysis. It is worth noting that as of 

November 2021, daily traffic volumes were approximately five percent less than pre-COVID conditions. A 

Central Business District (CBD) factor was also modeled at every intersection to reflect a potential 

reduction in roadway capacity where “vehicle headways are significantly increased” due to an increase in 

parking maneuvers, vehicle blockages, and pedestrian activity. The CBD factor effectively reduces the 

overall capacity by about 10 percent. In addition, a five-second leading pedestrian interval (LPI) was 

included at all signals, which provides pedestrians the opportunity to begin crossing the street before 

vehicle traffic gets a green light. Traffic on the westbound Arterial was also modeled to more heavily favor 

one lane for traffic destined to the Mid-Hudson Bridge.   

The cumulative effect of these assumptions represents a worst-

case scenario. For example, on-street parking is included in the 3 

to 2 Concept for only about 15 percent of the curb face, but the 

CBD factor was applied to all intersections. Also, a count of 

traffic flow rates on Madison Avenue in the City of Albany (a 

proxy for the 3 to 2 Concept: a three lane street with a 

conventional bike lane and on-street parking), showed flow rates 

comparable to the existing Arterials. While “significantly 

increased headways” are not expected with the 3 to 2 Concept, 

the CBD factor was applied universally as a worst-case scenario.   

The results of this sensitivity analysis are illustrated on Figure 4.7 on the next page. The results show the 

potential for traffic congestion (LOS F) and over-capacity conditions during peak hours on the Arterials. 

However, this does not account for any diversions. For comparison, the Levels-of-service for No-build 

condition are shown on Figure 4.8. The No-build sensitivity analysis maintains three lanes on each Arterial 

and has all of the same model factors (except the CBD Factor). The results show that a few intersections 

will experience LOS F under this scenario even without the lane 3 to 2 lane reduction 

The results of the sensitivity 

analysis for the 3 to 2 

Concept show the potential 

for traffic congestion and 

over-capacity conditions 

during the peak hours on the 

Arterials.   
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FIGURE 4.7 – SENSITIVITY ANALYSIS FOR 3 TO 2 CONCEPT - WORST CASE LEVEL-OF-SERVICE

(WITHOUT DIVERSIONS TO OTHER ROUTES) 

FIGURE 4.8– SENSITIVITY ANALYSIS FOR THE NO-BUILD CONDITION – WORST CASE LEVEL-OF-SERVICE

(WITHOUT DIVERSIONS TO OTHER ROUTES) 
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It is important to note that traffic diversions can be part of a successful road diet project that reduces 

conflicts and improves safety, as discussed previously in this Chapter. According to FHWA, road diet 

projects can result in traffic diversions, as well as a general decrease in traffic. Specifically, a study in 

Santa Monica, CA found that reducing Ocean Park Boulevard from four to two lanes resulted in an 

approximate 13-20 percent reduction in daily traffic with little to no impact on nearby streets. A similar 

road diet on Valencia Street in San Francisco resulted in a 10 percent reduction in daily traffic with 

modest increases (2 to 8 percent) on parallel streets. Similarly, a study of the road diet (4 to 2 lanes) on 

Raymond Avenue in Poughkeepsie showed that the daily traffic decreased by 8.8 percent on Raymond 

Avenue, while the traffic increased slightly  on some parallel streets (as documented in Florida’s 

Statewide Lane Elimination Guidance (2014), and Project for Public Spaces’ project summary 

(https://www.pps.org/article/raymond-avenue-rightsizing-and-roundabouts-improved-safety-and-

pedestrian-experience). Other studies of road diets have shown that traffic volumes have remained stable 

or increased slightly. It is difficult to predict the exact traffic diversions for the Poughkeepsie Arterials, but 

reducing them from 3 lanes to 2 is expected to cause diversions to other city and town streets, and across 

other times of the day. An assessment of potential alternate routes 

shows that daily traffic ranges from 2,400 to 6,100 on Mansion Street, 

5,300 to 11,400 on Hooker Avenue, and 5,700 to 12,900 on Main 

Street. These are low to moderate volume city streets capable of 

accommodating some diversions without significant traffic disruption. 

A five percent traffic volume increase on Main Street was tested and 

resulted in no change in level-of service, with all intersections 

operating at LOS C or better. A further sensitivity analysis showed that 

traffic volume increases of up to 24 percent could occur on Main 

Street before any single lane group experienced LOS E. 

Reducing the Arterials 

from 3 lanes to 2 is 

expected to cause 

diversions away from 

the Arterials to other 

city and town streets, 

and to other times of 

the day. 
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Implementation / Pilot Project 

Recognizing the sensitivity of the study conclusions to the various 

model factors and the potential for traffic diversions to alternate 

routes, a pilot project is recommended for the 3 to 2 Concept to 

test the actual lane configurations before investing in long-term 

infrastructure improvements. Pilot projects typically differ from 

demonstration projects by their duration and level of study.  

Demonstration projects can be as short as a few hours or a day and 

are primarily used to raise awareness about possible 

transportation enhancements like bike lanes or parklets. On the 

other hand, a pilot project is essentially a research project and is 

typically installed for a long enough duration for users to adjust to the new treatment, or lane 

arrangement in this instance, and to fully establish new travel patterns. This could occur during a typical 

construction season (April 15 to November 15) when roadway construction projects and work zones are 

normally in place. The goal of a pilot project is to inform the transportation decision making process. It 

would likely need to go through NYSDOT’s State Planning and Research (SPR) Program if federal aid is 

sought, and would require a draft plan (that outlines the purpose, time frame, and how success will be 

measured), a Temporary Traffic Control Plan, a maintenance work plan during the pilot, and a final report 

to summarize the findings. In the case of the Arterials, delays and travel times along the Arterials should 

be studied. Diversions onto alternate streets should also be documented along with any changes to crash 

patterns. The pilot project should include updated signal timings along the Arterials to coordinate the 

signals and optimize operations for the reduced lane scenario. Public involvement will also be a key 

component of the pilot project. Ongoing discussions would be needed between the city, town, county, 

and NYSDOT to progress the pilot project, which is recommended to be implemented in the short-term 

(3-5 years). 

Research of pilot projects found a study being conducted on North Main Street in West Hartford, CT 

(Winter 2021/2022) (North Main Street Road DIet Study - Town of West Hartford). Discussions with the 

Assistant Town Engineer revealed that the pilot project involves removing old pavement markings, 

installing new signs and pavement markings, and updating signal timings. The project also includes 

studies of diversions, levels of service, queuing, travel speeds, travel times, and crashes, as well as 

community surveys (beginning at least two weeks after the pilot was installed). By using standard 

pavement markings and signs, the West Hartford pilot project was able to avoid extensive Work Zone 

A short-term recommendation 

is to conduct a pilot project to 

test the actual lane 

configurations before 

investing in long term 

infrastructure improvements. 
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Traffic Control and the effect that work zones can have on traffic flow. In the case of West Hartford, 

public input during the pilot is reportedly 60 to 70 percent positive. 

Discussions with the Advisory Committee confirmed support to test the 3 to 2 Concept with a pilot 

project and a recognition that it will take more time to work out the extent and details of a pilot. In lieu of 

a pilot project extending along the full length of both Arterials, it may possible to study a segment, and/or 

combine a pilot project with a permanent project that has independent utility, meaning a project that 

could be progressed separately from the 3 to 2 Concept. Concepts with independent utility are listed 

below, though it may not be possible to incorporate a 3 to 2 pilot project into all of these. 

 Reconfigure the Clinton Avenue intersection to eliminate the westbound to northbound slip lane - 

This could be progressed while studying a lane reduction on the westbound Arterial. 

 Two-way Market Street - Two-way Market Street is being pursued independent of the 3 to 2 concept.  

Although funding for two-way Market Street is not currently programmed, the city submitted a 

CMAQ application that is under review, with award announcements expected in 2022. It was also 

studied extensively as part of the City Center Connectivity Study

(https://www.cityofpoughkeepsie.com/264/Project-Documents) and is a short-term recommendation 

in the recently approved DCTC long range plan, Moving Dutchess Forward 

(https://movingdutchessforward.com/introduction-invest/transformative-investments/), which 

NYSDOT approved as part of the planning process. 

 Reducing Columbus Drive from 4 lanes to 3 - This is an alternative to Squaring the Weave, which will 

reduce conflict points and crashes, and shorten pedestrian crossing distances at Main Street. 

 Increasing the length of the westbound left turn lane at Jefferson Street – Traffic queues currently 

exceed the left turn lane storage and cause back-ups into the through lanes, which contributes to 

congestion approaching the Mid-Hudson Bridge. Lengthening the turn lane will reduce the queue 

spillback and improve overall traffic operations approaching the Bridge. 
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 Implementing Leading Pedestrian Intervals (LPI) at the traffic signals - A leading pedestrian interval 

(LPI) provides pedestrians the opportunity to begin crossing the street before vehicle traffic gets a 

green light, as illustrated in Figure 4.9 below. LPIs improve pedestrian visibility and reinforce the 

pedestrian right of way over turning vehicles. They are also identified as a proven safety 

countermeasure by FHWA. 

FIGURE 4.9 – LEADING PEDESTRIAN INTERVALS

The Arterials in their current form have been the subject of debate for many decades, especially in the 

context of equity and community character, and how to balance regional and local travel needs. While 

the results of the sensitivity analysis for the 3 to 2 

Concept show the potential for significant traffic 

congestion, there is also the potential for reduced 

crashes, improved safety and an improved walking 

and bicycling environment. The community and the 

Advisory Committee are interested in exploring the 

3 to 2 Concept further, and a pilot project or 

projects are proposed to gain real world insights 

about the impacts and benefits of a lane reduction 

on the Arterials.  

Expected Components of a Pilot Project
o Draft a project plan  

- Purpose 
- Time frame 
- Temporary Traffic Control Plan 
- Determine how success is measured? 
- Data to be gathered 
- Public involvement 

o Final report to summarize the results 



 Poughkeepsie 9.44.55 
Arterial Concepts and Analysis Report – March  2022

4-40

Conclusions and Recommendations 

Two overarching design concepts were developed and analyzed for 

the Arterials: the 3 to 2 Concept and the Two-Way Concept. The 3 

to 2 Concept maintains one-way traffic on the Arterials and reduces 

the number of travel lanes on each Arterial from three to two while 

reallocating the remaining pavement for bicycle lanes, parking, bus 

stops, loading zones, or green space. The Two-Way Concept 

converts both Arterials to two-way streets, providing a single lane 

in each direction with a center two-way left turn lane. The 3 to 2 

Concept is recommended subject to the findings of a pilot project.    

Several factors were considered during the evaluation of the 

Concepts, including safety, travel time, freedom of movement, 

speeds, curbside options, walking comfort, dedicated space for 

bicycles, emissions, costs, and public and stakeholder input. The 

analysis provides a good understanding of the advantages and 

disadvantages of the two basic Concepts. Both Concepts will 

improve safety as compared to existing conditions. The analysis also 

shows that with a 10 percent traffic growth scenario, or a 

Sensitivity Analysis scenario that accounts for capacity reductions 

due to on-street parking, vehicle blockages and increased pedestrian activity, the Concepts will operate 

over-capacity during peak hours. If traffic volumes remain similar to pre-COVID conditions, and/or some 

traffic diverts to other streets, then the 3 to 2 Concept will provide reasonable traffic operations. Based 

on other road diets, it is reasonable to expect some traffic diversions when road diets are implemented 

on near-capacity corridors. Recognizing the sensitivity of the study findings to future traffic volumes, a 

pilot project is recommended for the 3 to 2 Concept to test the actual lane configurations before 

investing in long term infrastructure improvements.  

Table 4.13 compares the proposed Concepts based on several factors discussed in this Chapter. The table 

shows that the 3 to 2 Concept addresses most of the study area concerns and offers more benefits, 

including the opportunity for multi-modal benefits such as on-street parking, delivery/loading zones, 

bicycle lanes, wider buffers to sidewalks, curb extensions, and shorter pedestrian crossings. Maintaining 

the Arterials in their existing configuration does not support the study’s objectives and is not the most 

responsive to the equity, multi-modal, safety and quality of life objectives of this study. The Two-Way 

The results of the sensitivity 

analysis for the 3 to 2 

Concept show the potential 

for traffic congestion and 

over capacity conditions 

during the peak hours on the 

Arterials.  The 

recommendation is to 

conduct a pilot project to test 

the actual lane configurations 

before investing in long term 

infrastructure improvements. 
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Concept is not preferred due to poorer traffic operations and fewer walking and bicycling benefits than 

the 3 to 2 Concept.   

TABLE 4.13: CONCEPTS EVALUATION

Evaluation Factors Concepts

3 to 2 Two-Way

Improves Safety + + 

Provides Reasonable Travel Time for Through Traffic + - 

Allows freedom of movement (local access) - + 

Reduces Speeds + ++ 

Provides opportunity for curbside options (bus pull-off), 
parking, loading zones, greenspace)  

+ - 

Increases walking comfort (buffer space to sidewalk, 
shorter crossing distances, reduces pedestrian crashes) 

+ - 

Provide dedicated space for bicycles + - 

Reduces emissions - -- 

Constructible at a Reasonable Cost + + 

Community Support + - 

The goal of this study is to identify design concepts that improve safety, livability and connectivity, while 

delivering acceptable traffic operations, and to support the economic competiveness and attractiveness 

of the area through complete streets transportation improvements. The analysis has shown that the 3 to 

2 Concept will improve multi-modal mobility and safety over existing conditions and provide better traffic 

operations and multi-modal mobility compared to the Two-Way Concept. The recommended 3 to 2 

Concept is shown on Figure 4.10.     

It is noted that NYSDOT initially expressed concerns with continuing the 3 to 2 Concept west of Hamilton 

Street or Clinton Street, subject to final traffic modeling, and then questioned the viability of the overall 

Concept. A Sensitivity Analysis and discussions with the Advisory Committee led to the recommendation 

for a pilot project to test the lane reductions in the 3 to 2 Concept. An alternative for the area west of 

Hamilton Street includes a reduction from 4 lanes to 3 on Columbus Drive as shown on Figure 4.6. The 

traffic analysis shows that the 4 to 3 lane reduction on Columbus Drive is feasible from a traffic 

operations standpoint especially when combined with two-way Market Street, and it would reduce 

conflicts and shorten the pedestrian crossing at Main Street compared to existing conditions.   
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It is recognized that the 3 to 2 Concept does not solve existing traffic congestion approaching Jefferson 

Street and the Mid-Hudson Bridge. However, it was determined at the beginning of this study that the 

Mid-Hudson Bridge was a known constraint and changes to the bridge were outside the study's scope.  

The limited distance between Jefferson Street, the Route 9 interchange, and the Mid-Hudson Bridge 

precludes capacity increases in this area without impacting the Bridge. Any travel lanes added to improve 

operations approaching the Bridge would need to be transitioned back to match the existing lanes before 

the Bridge. This subject was discussed in Chapter 3 and is related to the preferred Interchange Concept, 

which maintains the Route 44/55 Arterial’s existing configuration at the Route 9 Interchange.  

Lengthening the westbound left turn lane at Jefferson Street would improve operations in this area by 

reducing queuing approaching the Mid-Hudson Bridge. This study also concludes that the traffic calming 

afforded by the recommended 3 to 2 Concept could potentially meter traffic during peak times before 

reaching the bridge.   

All recommended Concepts in this planning study require further engineering study and review. The final 

details, such as lane widths and bicycle accommodation, will be documented in future studies, the pilot 

project(s), and during the design process with additional public involvement.   



Square the Weave by modifying the Mill Street/Columbus 
Drive intersec�on to provide a four-leg intersec�on.

Alterna�ve: Reduce Columbus Drive from four lanes to three.

Convert Market Street to two-way traffic as proposed in the 
Poughkeepsie City Center Connec�vity Project and Moving 
Dutchess Forward.

Repurpose excess pavement gained through the lane 
reduc�on to pursue on-street parking in the City Center.

Repurpose excess pavement gained through the lane 
reduc�on to pursue on-street parking in Arlington.

Pursue green buffers in residen�al areas by adding 
street trees where the curb is extended.

Reconfigure the Clinton Street intersec�on to create a 
four-leg intersec�on, remove slip-lanes, and return 
greenspace to the City.

Reduce the Eastbound Arterial from three to two lanes, 
beginning at Market Street.

Match exis�ng lane geometry east of Ta� Avenue.

Construct bump-outs at intersec�ons to provide shorter 
pedestrian crossings and enhance pedestrian visibilty.

Reduce the Westbound Arterial from three to two lanes 
beginning west of Ta� Avenue.

Reconfigure Columbus/Church Street intersec�on to provide 
a three-leg intersec�on.

Extend Westbound le� turn lane at Jefferson Street.1
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Figure 4.10 March 2022

3 to 2 Concept - Route 44/55 Arterials
Note: Improvements listed from west to east

The final design could vary 
significantly from the concept 
shown and is subject to the 
findings of the pilot project. Poughkeepsie 9.44.55


