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CHAPTER 3 – INTERCHANGE CONCEPTS AND ANALYSIS 

This chapter summarizes the traffic forecasts, Interchange concepts, alternatives screening, and analysis 

of short-listed concepts for the Interchange, to address the identified needs and project objectives 

described in the previous chapters.  

Forecasts 

Traffic forecasts were prepared for a 20-year planning horizon (2040) and are necessary to ensure that 

alternatives being considered can reasonably accommodate existing and future traffic. Several factors 

were considered during the development of the traffic forecasts including historic traffic growth, 

development projects accounting for regional growth, and specific nearby development projects. In 

addition, the DCTC Regional Travel Demand Forecasting model was considered along with discussions 

with the Study Advisory Committee. The team found the following: 

 Regression analysis of 10 Automatic Traffic Recorder (ATR) sites in the area over the last 20 years 

showed traffic growth rates averaging 0.8 percent per year. 

 The DCTC regional travel demand model had estimated a county-wide traffic growth rate of 0.7 

percent per year to the year 2040; however, this growth rate is believed to be high since it was 

based on growth in county population and housing that has not been realized. Census estimates 

for the last decade indicate slow to no population growth in the county, which is substantiated by 

other data points from the Census Bureau and State Departments of Health and Education. 

 A review of pending development projects within the County showed 41 pending or proposed 

developments, mostly located outside the study area. 

 Discussions with the Advisory Committee consisting of representatives from NYSDOT, the City of 

Poughkeepsie, and the NYS Bridge Authority among others, determined that a ½ percent per year 

growth rate would be reasonable for this study. 

Accordingly, a traffic growth rate of ½ percent per year was applied to the 2019 Existing Traffic Volumes 

to produce the 2040 traffic forecasts for Interchange analysis. 
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Concepts and Initial Screening 

Several concepts were developed for the Interchange to reduce vehicle delay and improve safety, while 

being sensitive to the surrounding context. The preliminary alternatives were developed based on the 

following: 

 A review of available concepts identified in previous studies conducted in the area. 

 An assessment of concepts and input provided during community outreach. 

 New options developed based on a review of existing traffic volumes, geographic constraints, an 
understanding of existing crash patterns, and consideration of major traffic flows at the 
Interchange.  

Constraints include the Mid-Hudson Bridge and neighborhoods in each quadrant such that concepts 

should generally fit within the footprint of the existing interchange and avoid or minimize impacts to 

private property.  Early ideas that impacted the Mid-Hudson Bridge, such as widening or relocating the 

bridge, were rejected.  Similarly, ideas to tunnel Route 9 or create a street grid were considered but 

determined not to be feasible.  The major junction created by the Route 9/44/55 interchange requires 

dedicated ramps between the roadways, which is not compatible with a tunnel or street grid, nor very 

suitable for pedestrian and bicycle traffic.  The adjacent rail line is also a barrier that limits east-west 

connectivity.   

The project team initially identified 13 Interchange concepts. The null or no-build alternative was included 

for comparison; however, it was understood that this would not address project objectives. For ease of 

understanding, the alternatives were first categorized by the number of elevations at the Interchange, i.e. 

two or three-level concepts. For example, Routes 44/55 currently passes over the top of US Route 9, so 

there are two elevations at the interchange - one over and one under. Additional concepts were 

developed that would introduce a third level to the interchange by elevating either US Route 9 or Route 

44/55 over the existing Route 44/55 in order to separate mainline flows from interchange ramp traffic. Of 

the 13 total concepts (excluding the null), 10 were two-level concepts and 3 were three-level concepts as 

summarized and described in Table 3.1.  



 Poughkeepsie 9.44.55 
Interchange Concepts and Analysis Report – March  2022

3-3

TABLE 3.1: PRELIMINARY INTERCHANGE CONCEPTS

ID Name Description 

Null Null or No-Build 

Maintain existing transportation infrastructure. This would keep the 
existing interchange as it is and serves as a baseline for comparison of 
other alternatives.  

Tw
o

-L
ev

el
C

o
n

ce
p

ts

1 Roundabout 

Remove the loop ramps and construct a roundabout on Route 44/55 
that would process traffic entering/exiting US Route 9. 

2 
Diamond 

Interchange 
(with signals) 

Construct a conventional diamond interchange with traffic signals 
installed on Route 44/55 that would be used to process traffic 
entering/exiting US Route 9.  

3 
Single Point Urban 
Interchange (SPUI) 

Construct a SPUI with a traffic signal on Route 44/55 to process traffic 
entering/exiting US Route 9.  

4 Diverging Diamond 

Construct a diverging diamond interchange on Route 44/55 to process 
traffic entering/exiting US Route 9.  

5 
Direct Connection 

Southbound 

Construct southbound on and off ramps between US Route 9 and Route 
44/55 in order to minimize weaving on the primary arterials.  

6 ¼ Clover 

Construct an eastbound off-ramp from Route 44/55 to US Route 9 
northbound and southbound using the southeastern parcel located 
adjacent to the interchange.  
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7 Modified Bowtie 

Reconfigure the loop ramps to separate conflict points and develop a U-
turn at the Columbia Street/Rinaldi Boulevard Interchange to 
accommodate eastbound to northbound traffic. 

8 
Roundabouts on 

Route 9 

Replace the loop ramps on US Route 9 with roundabouts. Construct 
collector-distributor roads between the roundabouts. This alternative 
eliminates four left side ramps and removes the weaving areas from 
Route 9. 

9 
Route 9 

Realignment 

Convert Route 9 to a boulevard with a curvilinear alignment to slow 
traffic on US Route 9 and eliminate left side ramps/weaves. 
Roundabouts would be used to process traffic from Main Street and 
Laurel Street. 

10 ½ Clover 

Construct a half clover interchange on the east side of Route 9 and install 
traffic signals on the mainline to manage low volume ramps. The high-
volume ramps would be managed via direct ramp connections to and 
from the mainline arterials. 

Th
re

e-
Le

ve
lC

o
n

ce
p

ts

11 
Route 9 Flyover 
(Short Weaves) 

Elevate US Route 9 over Route 44/55 on a third level and generally 
maintain the existing ramp network on the lower level to process ramp 
traffic on a collector road system. 

12 
Route 9 Flyover 
(Long Weaves) 

Elevate US Route 9 over Route 44/55 on a third level and reconstruct the 
ramp system to eliminate or minimize left-side ramps/weaves. 

13 
Route 44/55 

Flyover 

Elevate Route 44/55 over a roundabout that will be constructed on the 
second level which will process ramp traffic from the arterials. Route 9 
will be maintained on the lowest level. 
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A screening process was applied to these preliminary interchange concepts to determine which ones 

would be analyzed in more detail. The screening included a traffic analysis, development of traffic 

models, and analysis of critical travel movements to see if the concept could provide reasonable traffic 

operations. 

The screening also compared the alternatives against several performance measures including safety, 

traffic operations, community character/context, and cost/constructability. Various sub-categories were 

included under the performance measures in order to provide a weighted average as summarized in 

Table 3.2. 

TABLE 3.2: INTERCHANGE SCREENING CRITERIA AND RATING SUMMARY

Performance Measure Description 
# Sub-Categories 
(Scoring = 0 to 4) 

% of Total Score 

C
ri

te
ri

a

 Safety 4 40% 

 Traffic Operations 3 30% 

 Community Character/Context 2 20% 

 Cost / Constructability 1 10% 

TOTAL RATING # (max = 40) 

For each criterion, the concepts were rated on a zero (0) to four (4) scale with 0 not conforming to the 

criteria at all, and 4 fully conforming to the criteria. The ratings are defined as: 

0 Concept does not conform to criteria 

1 Concept minimally conforms to criteria 

2 Concept partially conforms to criteria 

3 Concept mostly conforms to criteria 

4 Concept fully conforms to criteria 

The Null/No-Build condition and the 13 Interchange concepts were compared to the screening criteria in 

order to identify the concepts that appeared feasible vs concepts that could be rejected. Based on this 

initial screening and traffic analysis, it was determined that the Null/No-Build concept and the first six 

alternatives shown on Table 3.3 did not provide reasonable traffic operations for major movements, 

which is a critical project objective; therefore, these concepts were rejected from further analysis. In 

general, concepts that introduced traffic signals or a roundabout on Route 44/55 did not provide 

sufficient capacity and resulted in substantial queuing and delay on Route 44/55. These concepts were 



 Poughkeepsie 9.44.55 
Interchange Concepts and Analysis Report – March  2022

3-6

also affected by the fact that Route 44/55 cannot be widened beyond two lanes each way without 

impacting the Mid-Hudson Bridge, as Route 44/55 needs to transition to match the existing three-lane 

section on the bridge, and there is limited distance to drop or merge lanes between the interchange and 

the bridge. 

A review of the remaining seven concepts indicated that they may be practical and could adequately 

address most of the project objectives. The overall screening process is summarized Table 3.4 and was 

discussed with DCTC and the Advisory Committee to determine which options should be progressed for 

more detailed study. 
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TABLE 3.3: INTERCHANGE CONCEPT SCREENING (CONCEPTS REJECTED)

Concept Null Concept 1 Concept 2 Concept 3 Concept 4 Concept 5 Concept 6

Description 
Null/ 

No Build 
Route 44/55 
Roundabout

Diamond 
(w/ signals 

44/55) 
SPUI 

Diverging 
Diamond 

Direct 
Connection - 
Southbound

¼ Clover 

R
at

in
g 

C
ri

te
ri

a

Safety

Minimizes left side ramps from Mainline 0 0 4 4 4 0 2

Speeds on Route 9 Reduced 0 0 0 0 0 0 0

Improves distance between ramps 0 2 2 2 2 2 0

Intuitive design 0 3 4 4 4 2 2

Traffic Operations

Reasonable traffic operations 0 0 0 0 0 0 0

Maintains flow on Mid-Hudson Bridge 4 3 0 0 0 4 4

Minimizes diversion of movements 4 4 4 4 4 1 4

Community Character & Context 

Consistent with desired community context 0 3 3 3 2 2 2

No effect to historic properties or existing 
neighborhoods

4 4 4 4 3 3 4 

Cost & Constructability

Cost/Easier to Construct 4 3 3 2 1 2 2

TOTAL RATING 16 22 24 23 20 16 20

Concepts rejected because they do not meet fundamental traffic operational needs. 

TABLE 3.4: INTERCHANGE CONCEPT SCREENING (CONCEPTS MAY BE FEASIBLE)

Concept Concept 7 Concept 8 Concept 9 Concept 10 Concept 11 Concept 12 Concept 13

Description
Modified 
Bowtie

Roundabouts 
on Route 9

Route 9 
Realignment

½ Clover w/ 
Route 9 
Signals

Route 9 
Flyover  

Short Weaves

Route 9
Flyover  

Long Weaves

Route 44/55 
Flyover w/ 

Roundabout

R
at

in
g 

C
ri

te
ri

a

Safety

Minimizes left side ramps from Mainline 2 2 4 3 4 4 4

Speeds on Route 9 Reduced 0 2 3 3 0 0 0

Improves distance between ramps 2 4 4 4 2 3 4

Intuitive design 2 3 2 3 3 3 2

Traffic Operations

Reasonable traffic operations 4 4 4 4 3 4 4

Maintains flow on Mid-Hudson Bridge 4 4 4 4 4 4 4

Minimizes diversion of movements 3 3 4 4 4 4 4

Community Character & Context 

Consistent with desired community context 2 3 3 3 1 1 1

No change to historic properties or existing 
neighborhoods

4 4 2 2 2 2 2 

Cost & Constructability

Cost/Easier to Construct 3 2 1 1 3 2 1

TOTAL RATING 26 31 31 31 26 27 26
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It was determined by the Advisory Committee that Concept 8 (Roundabouts on Route 9), Concept 9 

(Route 9 Realignment), Concept 10 (½ Clover with Signals on Route 9), and Concept 11 (Route 9 Flyover 

with short weaves) should be analyzed in more detail. Concept 7 (Modified Bowtie) was eliminated due to 

its overall ranking and concerns for traffic diversion. Concept 12 (Route 9 Flyover with Long Weaves) was 

eliminated due to complexity as compared to Concept 11 but could be examined further later if a three-

level option is preferred. Concept 13 was eliminated because of geometric concerns (i.e. tying in ramps 

and tapers would likely impact the Mid-Hudson Bridge and the Jefferson Street intersection). The four 

concepts retained for detailed analysis were renamed from Concepts 8, 9, 10, and 11 to Concepts A, B, C, 

and D respectively for simplicity of messaging and public outreach. 

Description of Short-list Concepts 

The four short-listed Interchange concepts are described further and shown on the follow pages. 
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Concept A (Roundabouts on Route 9): This alternative 

would maintain US Route 9 and Route 44/55 on their 

current alignments with a single through lane 

northbound and a single through lane southbound on 

US Route 9. The north and south loop ramps that 

connect the northbound and southbound lanes of US 

Route 9 would be replaced by roundabouts. Collector-

distributer roads would extend between the two 

roundabouts separated from mainline US Route 9 to 

eliminate the short weave areas that currently exist. 

The acceleration/deceleration lanes associated with 

the ramps at Main Street and Laurel Street would be 

increased to meet standards. Four left-side ramps 

would be eliminated, but four would remain. Speeds on 

US Route 9 would not be reduced without measures 

beyond the Interchange area. It is noted that drivers 

would be familiar with the layout of this alternative 

since it is similar to existing conditions and 

roundabouts are familiar to navigate for most. 

However, the northern roundabout is a two-lane 

roundabout, and the southern roundabout is partially 

two-lanes, which may be less familiar to some drivers.   

FIGURE 3.1 ROUNDABOUTS CONCEPT

A
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 Concept B (Route 9 Realignment): This concept 

changes the character of US Route 9 through the 

interchange area by creating a roadway on a curved 

alignment, which could be designed with a median 

and landscaping. On / Off ramps between US Route 

9 and Routes 44/55 would be controlled at 

roundabouts, with major movements having direct 

connections including eastbound to southbound 

and northbound to westbound. Local access would 

be maintained at Main Street and Laurel Street, with 

traffic also managed at the roundabouts. All left side 

ramps would be eliminated. A goal of this concept is 

to have the highway geometry result in lower speeds 

along US Route 9. Free flow merge and diverge 

movements would be maintained on Routes 44/55.

FIGURE 3.2 ROUTE 9 REALIGNMENT CONCEPT

B
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 Concept C (Half Clover): This option adds two fly-over 

ramps to an otherwise conventional half clover 

interchange design to accommodate major movements 

between US Route 9 and the Mid-Hudson Bridge. The 

basic concept keeps southbound US Route 9 generally on 

its existing alignment and shifts the northbound lanes on 

US Route 9 to the west adjacent to the southbound 

lanes. Loop ramps would be constructed on the east side 

of US Route 9 in the area freed up by relocating the 

existing ramps and northbound lanes. Traffic signals 

would be installed on US Route 9 at two locations in 

order to manage lower-volume ramps and access from 

Main Street and Laurel Street. Route 44/55 would be 

maintained on its current alignment with the 

merge/diverge ramps shifted to the east. The high-

volume ramps (northbound and southbound US Route 9 

to and from the west on Route 44/55) would be 

managed via direct ramp connections. The distance 

between ramps and the acceleration/deceleration lanes 

associated with the ramps would be lengthened and left-

side ramps would be eliminated.  

FIGURE 3.3 HALF CLOVER CONCEPT

C
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 Concept D (Route 9 Flyover with Short Weaves): This 

concept would elevate US Route 9 over Route 44/55 on 

a third level. The rest of the interchange would remain 

essentially as is with the existing US Route 9 roadways 

reduced to a single lane and serving as collector-

distributor roads between the existing ramps and 

Routes 44/55. Left side ramps would be eliminated from 

US Route 9 but would remain on the collector-

distributor roads. Similarly, the distance between ramps 

on mainline US Route 9 would be lengthened, while 

existing distances and spacing would remain on the 

collector distributor roads. Operating speeds on US 

Route 9 would not be reduced under this alternative.  

FIGURE 3.4 ROUTE 9 FLYOVER CONCEPT

D
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Traffic Analysis for Short-list Concepts  

Detailed traffic simulation models were developed for each of the four short-listed Concepts for future 

2040 traffic conditions, for both the AM and PM peak hours. Chart 3.1 shows the cumulative travel time 

of all vehicles through the interchange during the AM and PM peak hour for all four Concepts as 

compared to the No-Build (or “do nothing”) condition.

CHART 3.1: INTERCHANGE TRAVEL TIME COMPARISON

Chart 3.1 shows that if nothing is done, there would be about 305 vehicle hours of travel time for all 

vehicles through the interchange during the PM peak hour. Concept A cuts the overall travel time in half 

to about 150 vehicle hours of travel time. Concept B reduces travel times further to about 115 vehicle 

hours, Concept C is a little higher at around 170 vehicle hours (since the concept includes traffic signals 

and stop and go traffic on US Route 9), and Concept D is about 155 vehicle hours. In summary, the 

assessment indicates that all the concepts will reduce travel times at the interchange as compared to the 

No-Build condition. 
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In addition to overall travel times, detailed traffic Levels of Service were evaluated for key movements at 

the interchange.  Table 3.5 summarizes the level of service criteria and Table 3.6 shows the results of the 

analysis.   

TABLE 3.5: LEVELS OF SERVICE CRITERIA

Level of Service 

Signalized Intersection Unsignalized Intersections Weaving Segments

Control Delay per 
Vehicle (seconds) 

Control Delay per 
Vehicle (seconds) 

Density  

(pc/mi/ln)

A ≤10 ≤10 0-12 

B >10 and ≤20 >10 and ≤10 >12 – 24 

C >20 and ≤35 >15 and ≤25 >24 – 32 

D >35 and ≤55 >25 and ≤35 >32 – 36 

E >55 and ≤80 >35 and ≤50 >36 – 40 

F >80 >50 >40 

TABLE 3.6: INTERCHANGE TRAFFIC OPERATIONS ANALYSIS

Intersection/Merge/Weave Control 
2040 Forecasts 

AM Peak Hour PM Peak Hour 

N
o

-B
u

ild

US Route 9 SB – North Interchange Weave Weave 

D (23.6) F (80.5) Route 9 SB T,T,T 

US Route 9 SB – South Interchange Weave Weave 

F (56.3) F (158.2) Route 9 SB T,T,T 

US Route 9 NB – North Interchange Weave Weave 

C (34.7) F (136.7) Route 9 NB T,T,T 

US Route 9 NB – South Interchange Weave Weave 

B (36.2) F (92.7) Route 9 NB T,T,T 

C
o

n
ce

p
t 

A

R
o

u
n

d
ab

o
u

ts
 o

n
 R

o
u

te
 9

Northern Roundabout Roundabout 

A (2.9) 
A (2.1) 
A (2.3) 

A (5.3) 
A (6.7) 

B (19.5) 

Collector Road NB 
Ramp from Route 44/55 NB 

Ramp from US Route 9 SB 

LTR 
LTR 
LTR 

Overall A (2.6) B (10.8) 

Southern Roundabout Roundabout 

A (6.0) 
A (1.2) 

C (22.3) 

A (4.9) 
A (0.7) 
A (5.0) 

Ramp from US Route 9 NB 
Ramp from Route 44/55 SB 

Collector Road SB 

LTR 
LTR 
LTR 

Overall A (6.1) A (3.5) 
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TABLE 3.6: CONTINUED - INTERCHANGE TRAFFIC OPERATIONS ANALYSIS

Intersection/Merge/Weave Control 
2040 Forecasts 

AM Peak Hour PM Peak Hour 

C
o

n
ce

p
t 

B

R
o

u
te

 9
 R

ea
lig

n
m

en
t

Northern Roundabout Roundabout 

A (1.0) 
A (2.2) 
A (2.6) 

A (1.0) 
A (8.9) 

C (25.5) 

Ramp from Route 44/55 NB 
Ramp from US Route 9 WB 
Ramp from Main Street SB 

LTR 
LTR 
LTR 

Overall A (2.1) B (13.4) 

Southern Roundabout Roundabout 

A (2.9) 
A (1.4) 
A (0.0) 

A (2.7) 
A (0.8) 
A (0.0) 

Ramp from Laurel Street NB 
Ramp from Route 44/55 SB 

Ramp from US Route 9 EB 

LTR 
LTR 
LTR 

Overall A (0.5) A (0.4) 

C
o

n
ce

p
t 

C

H
al

f 
C

lo
ve

r

Northern Signal Signal 

B (11.9) 
A (9.3) 

C (22.9) 
C (22.6) 

B (11.7) 
B (11.1) 
C (28.0) 
C (23.6) 

US Route 9 NB 
US Route 9 SB 

Ramp from Main Street EB 
Ramp from Route 44/55 WB 

LTR 
LTR 
LTR 
LTR 

Overall B (12.4) B (12.2) 

Southern Signal Signal 

B (10.0) 
B (11.3) 
C (31.3) 

B (10.2) 
B (10.7) 
D (35.0) 

US Route 9 NB 
US Route 9 SB 

Ramp from Laurel Street EB 

LTR 
LTR 
LTR 

Overall A (8.7) A (9.1) 

C
o

n
ce

p
t 

D

R
o

u
te

 9
 F

ly
o

ve
r

Collector Road SB – North Interchange Weave Weave 

B (14.1) F (51.6) Collector Road SB T,T,T 

Collector Road SB – South Interchange Weave Weave 

D (28.8) C (20.6) Collector Road SB T,T,T 

Collector Road NB – North Interchange Weave Weave 

D (26.6) F (49.0) Collector Road NB T,T 

Collector Road NB – South Interchange Weave Weave 

D (28.8) E (42.4) Collector Road NB T,T 
EB, WB, NB, SB = Eastbound, Westbound, Northbound, and Southbound intersection approaches 
L, T, R = Left-turn, Through, and/or Right-turn movements 
X (Y.Y) = Weave Level of Service (passenger cars/mile/lane) 
X (Y.Y) = Unsignalized Level of service (Average delay in seconds per vehicle) 

The following conclusions are evident from Table 3.6 and the detailed simulation modeling analysis. 

 No-Build: This alternative represents traffic operations in 2040 if no improvements are 

implemented. The analysis confirms that there are multiple problematic weaves which were 

identified in Chapter 2. If the interchange is not improved, there will be increased delays to some 

of the major movements that will spill back throughout the interchange, causing widespread 
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back-ups. Also, existing safety issues will not be addressed if the interchange is not improved. The 

No-Build condition is not considered a feasible alternative moving forward since it does not 

provide adequate traffic operations for the interchange.  

 Concept A, or “Roundabouts on Route 9”: The traffic simulation model shows that Concept A 

operates well and accommodates 2040 traffic volumes at LOS C or better on all roundabout 

approaches. It should be noted that this concept involves some traffic diversions and would 

require the use of alternative routes in order to make certain movements from Main Street and 

Laurel Street. For example, the Mid-Hudson Bridge would not be able to be accessed directly 

from Main Street via US Route 9, so a driver on Main Street would need to travel around the 

interchange using Jefferson Street in order to access the bridge.  A sensitivity analysis was 

completed to assess the impact of this diversion on levels of service at the US Route 9/Jefferson 

Street intersection. The results showed an estimated increase of 66 vehicles during the morning 

peak hour and 72 vehicles in the evening peak hour with increased delay of approximately eight 

seconds per vehicle overall during both peak hours.  Levels of service during 2040 were projected 

to change from LOS D to E during the morning peak hour, and remain at LOS D during the PM 

peak hour.  

 Concept B, or “Route 9 Realignment”: The traffic simulation model shows adequate traffic 

operations are provided since major movements use free-flow ramps and general vehicle delay 

and back-ups are not experienced. This concept maintains all movements within the interchange 

so that alternative routes such as Rinaldi Boulevard or Jefferson Street are not needed.  

 Concept C, or “the Half Clover”: The traffic simulation model shows adequate traffic operations 

are provided by traffic signals on US Route 9 and free-flow ramps for all major and minor 

movements. This concept maintains all movements within the interchange so that alternative 

routes such as Rinaldi Boulevard or Jefferson Street are not needed to bypass the interchange.  

 Concept D, or “Route 9 Flyover”: The traffic simulation model shows that Concept D alleviates 

some of the vehicle delay and back-ups observed under the No-Build concept; however, traffic 

congestion would exist in some of the weaving areas which includes the northern loop ramp, the 

southbound US Route 9 off-ramp, and the southbound Main Street ramp (LOS E/F during the PM 

peak hour). The short weaving section is still problematic for drivers trying to negotiate the 

weave, and as such, modifications to the service roads (collector distributor roads) in this area 

should be explored further if this concept moves forward.  
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Safety 

A primary goal of the Interchange redesign is to address known safety concerns. The existing conditions 

analysis showed that 407 crashes occurred in the area of the Interchange in the three-year period 

studied, resulting in a crash rate approximately 10 times higher than the statewide average. Rear-end 

crashes were the most predominant, representing approximately 75 percent of the total, and were 

concentrated in the weaving areas on US Route 9 and on approaches to the weaves. Congestion at the 

existing interchange, left-side ramps, short weaving areas, and vehicles following too closely were cited as 

the most frequent contributing factors.  Refer to Chapter 2 for the detailed crash analysis. 

All four of the concepts would reduce congestion and reduce the potential for crashes at the Interchange.  

Only Concept B would materially reduce the speed of through traffic as compared to the other 

alternatives.  Two of the concepts (Concepts A and B) include roundabouts to manage ramp traffic. 

Roundabouts have a track record for improving safety and are one of FHWA’s proven safety 

countermeasures. Concept A also removes four of the eight left-side ramps and eliminates weaving 

conflicts from US Route 9.  This concept would not reduce the speed of traffic on US Route 9, but the 

higher-speed through traffic would be separated from the lower-speed interchange traffic. Concept B 

eliminates all eight left-side ramps and provides more conventional right-side ramps with improved 

spacing between ramps. This concept would also result in lower speeds along US Route 9 through 

geometric design.  Concept C includes the introduction of traffic signals on US Route 9 which could 

increase rear-end crashes as compared to the other concepts, though traffic signals are already used to 

manage traffic on US Route 9 north and south of the existing interchange. Although Concept C would 

result in lower speeds adjacent to the signals, traffic signals are not intended as a speed reduction 

measure and speeds would quickly return to pre-signal conditions immediately upstream and 

downstream from the signals.  Concept D removes weaves and conflicts from mainline US Route 9 and 

maintains the existing loop ramps on the collector road system. Removing the through traffic from these 

conflict areas would reduce crashes at the Interchange.  Through traffic would retain higher speeds on 

the new bridge. 
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Community Character 

The chosen concept for the Interchange must fit within the fabric of the City of Poughkeepsie while 

satisfying the goals of this study to reduce crashes and provide reasonable traffic operations for major 

traffic flows to and through the area.  The elevation in the area, the adjacent rail line and the free flow 

limited access nature of the transportation facilities make walking and bicycling in the area challenging. 

Nevertheless, the feasibility and potential for walking and bicycling connections should be explored 

during design.  Similarly, landscaping and other beautification treatments such as screening undesirable 

roadside features, incorporating vegetated slopes, and adding green infrastructure can support the 

Community Character objective.  The ability of a particular concept to satisfy the Community Character 

objective is based on keeping the footprint generally within the existing interchange area, minimizing or 

avoiding impacts to private property and the Mid-Hudson Bridge, and minimizing or avoiding traffic 

diversions, environmental impacts, and impacts on the nearby historic districts. Public feedback 

(summarized below) is also integral to this criterion. In general, concepts that encourage lower speeds 

are also more likely to satisfy this objective. Figure 3.5 shows that there are some historic properties near 

the interchange and some properties and buildings on the National Register list. 

FIGURE 3.5 HISTORIC PROPERTIES
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An assessment of the four short-listed concepts shows that Concept A (Roundabouts on Route 9) is 

generally consistent with community character and would avoid certain impacts on adjacent 

neighborhoods since it does not expand the footprint of the interchange or move traffic on US Route 9 

closer to the neighborhoods. This concept does however involve some traffic diversions into adjacent 

neighborhoods, since access between Main Street and the Mid-Hudson Bridge is eliminated by the 

reconfigured ramps.  Similarly, access between Laurel Street and the Mid-Hudson Bridge is also 

eliminated. The traffic sensitivity analysis on page 3-16 estimated an increase of approximately 70 

vehicles during the morning and afternoon peak hours at the Jefferson Street intersection as a result of 

these diversions (an average of about one vehicle every 50 seconds). The roundabout designs included in 

this concept results in slower speeds for non-through traffic and Concept A does not introduce any new 

flyovers or high-speed ramps.  

Concept B (Route 9 Realignment) is somewhat compatible since the curved alignment of US Route 9 

combined with the roundabouts would result in lower speeds. However, this concept could potentially 

increase traffic noise near the historic neighborhood northeast of the interchange since it would shift the 

southbound portion of US Route 9 to the east, bringing more traffic closer to the neighborhood (although 

the roadway footprint would not be any closer). A noise study may be needed if this concept is 

progressed.  

Concept C (Half Clover) is somewhat compatible as the introduction of traffic signals could make US 

Route 9 function more like a local city street. It would not increase impacts on historic neighborhoods 

since the footprint of the interchange would not significantly change.  

Concept D (Route 9 Flyover) is less consistent with community context than the others. Reconstructing US 

Route 9 on a third level of the Interchange would maintain higher speeds on US Route 9 and could create 

visual and noise impacts for the adjacent neighborhoods. This would require further study if this concept 

is progressed. In general, the higher speed free-flowing conditions associated with Concept D are less 

desirable from a community character standpoint.  

Cost and Constructability 

Each of the short-listed concepts were reviewed to estimate costs and identify constructability issues. The 

conceptual cost estimates are based on major work items, design and construction inspection costs, and 

contingencies, but not right of way (ROW) costs as none of the concepts anticipate ROW takings.  These 

costs should be regarded as very preliminary as geometric base mapping for design was not utilized and 

environmental conditions have not been significantly researched.  Preliminary constructability issues are 
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based on experience designing construction sequencing plans and work zone traffic control for bridge, 

roadway, and interchange projects.  Most of the constructability issues have to do with the feasibility of 

initial bridge concepts, and staged bridge and roadway construction needed to maintain traffic during 

construction.  Costs represent 2020 dollars; at the time of any funding application, the costs should be 

reviewed and updated as necessary based on timing and the project details.  NYSDOT Region 8 would be 

the project sponsor and they are very familiar with managing and constructing major projects such as 

this.  Table 3.7 summarizes the cost estimates and includes a high-level discussion of constructability 

issues for each of the four concepts.     

TABLE 3.7: ESTIMATED COSTS AND CONSTRUCTABILITY ISSUES

Concept 

Estimated 
Construction Cost 

2020  
(Millions of Dollars)

Constructability Issues 

A - Roundabouts 
on Route 9 

$25M 

This concept is relatively straightforward to construct. One 
existing bridge will be impacted (carrying Route 44/55 over 
northbound Route 9).  Impacts to the existing bridge that 
carries Route 44/55 over southbound Route 9 can be 
avoided by constructing a barrier between southbound 
Route 9 and the collector-distributor road and maintaining 
single lanes on these facilities.  Parts of the roundabouts 
could be constructed off-line while maintaining existing 
traffic.  The use of detours and alternate routes would be 
short in duration. 

B - Route 9 
Realignment 

$50M 

This concept is complex to construct and involves work on 
five new or existing bridges.  The existing bridge that carries 
Route 44/55 over southbound Route 9 is an approach span 
to the Mid-Hudson Bridge. The 160-foot-long steel deck 
arch type bridge also carries Route 44/55 over the adjacent 
rail line and serves as an approach span to the Mid-Hudson 
Bridge.  Impacting this bridge west of existing Route 9 is not 
practical, however extending it to the east appears feasible.  
The proposed bridge and ramp that diverges from Route 
44/55 eastbound to southbound Route 9 would need to be 
modified.  Similarly, the second ramp that diverts from 
Route 44/55 eastbound could not come off the Mid-Hudson 
Bridge and would need to be re-routed, perhaps as a 
flyover over the north-south lanes.  Construction 
sequencing would be complex with numerous construction 
stages and work zone stages, and with detours and 
alternate routes being used for longer durations. 
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TABLE 3.7: CONTINUED - ESTIMATED COSTS AND CONSTRUCTABILITY ISSUES

Concept 

Estimated 
Construction Cost 

2020  
(Millions of Dollars)

Constructability Issues 

C – Half Clover $55M 

This concept is complex to construct and involves work on 
six new or existing bridges.  Similar to Concept B, this 
concept would need to modify the existing Route 44/55 
bridge over southbound Route 9 by extending it to the east.   
The two bridges needed for the direct flyover ramps from 
southbound US Route 9 to the Mid-Hudson Bridge and from 
the Mid-Hudson Bridge to southbound Route 9 are feasible 
but could be shortened by crossing the roads at a different 
location or alignment.  Construction sequencing would be 
complex with numerous construction stages and work zone 
stages, and with detours and alternate routes being used 
for longer durations. 

D – Route 9 
Flyover 

$65M 

This concept is relatively straightforward to construct and 
involves work on four new or existing bridges.  The higher 
cost estimate is due to the large bridge structure itself.  The 
proposed Route 9 flyover bridge would need to be split into 
three spans due to its overall length of approximately 540 
feet.  The alignment of the Route 9 bridge would need to be 
altered, perhaps shifted to fit in piers on each side of 
existing Route 44/55.  Separate bridges are envisioned to 
carry Route 9 over the loop ramps, with the fourth bridge 
being modifications to Route 9 over Main Street.  This 
concept would involve fewer construction stages since 
much of work could be constructed off-line while 
maintaining existing traffic.  The use of detours and 
alternate routes would be short duration. 
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Public Input 

The first public meeting for this project was an open house held at Gallery 40 at 40 Cannon Street in the 

City of Poughkeepsie on March 3, 2020. The Open House was designed for members of the public to stop 

by at any time during the event.  A series of boards were staffed by members of the project team 

equipped to answer questions and 

gather feedback about the information 

presented around the room.  Input 

about the Interchange from this 

meeting included many concerns with 

blind spots and speeds.   Attendees 

were also asked to share how often 

they avoid the Interchange due to 

congestion or safety concerns. Eighty 

percent of the participants said they 

avoid the interchange “often” or 

“sometimes.”  

Once meeting attendees had a chance to review the existing conditions material on display throughout 

the room, they were asked to participate in an online priorities survey using iPads.  For the Interchange, 

participants’ top priority was to reduce crashes, while the lowest priorities were to minimize property 

impacts and to reduce delays (the latter of which received no first-place ranking). Prioritizing through 

traffic on Route 9 was consistently ranked in third to fifth place. Some participants noted that reducing 

crashes or speeds was related to many of the other priorities.  

Due to restrictions during the COVID-19 pandemic, the second public meeting was a virtual workshop 

available online during October and into early November 2020, which allowed participants to “join at 

their own pace.” The virtual workshop included a series of videos describing the interchange concept 

development process, traffic simulation models, and pros and cons of each of the four final concepts. The 

videos paused at various points to solicit feedback on a series of survey questions, which asked 

participants to share their thoughts on the four concepts.  

Participants' feedback focused on how each of the concepts performed in terms of simplicity/reduced 

complexity of the interchange, reduction of unsafe conditions, and the character of the design relative to 

the surrounding context. The remediation of unsafe conditions such as left side ramps and fast-moving 
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traffic at merging areas was mentioned most often, followed by a desire to reduce speeds on Route 9. 

The interest in each of the concepts largely related to how well the concept addressed these concerns.  

When asked to rank the Concepts on a 1 to 5 scale with 1 being the most preferred and 5 being the least 

preferred, participants ranked Concept B the highest, with A and C not far behind.  Although Concept B 

ranked the highest and performs the best from a traffic standpoint, it has some constructability issues 

that are beyond the resources of this planning study to fully resolve.  Concept D was rated much lower 

due largely to visual impact concerns and the lack of weaving/safety improvements.  (Note: while more 

than 180 people participated in the workshop, only 36 participants completed this ranking).  Nearly all 

comments preferred one of the concepts over current conditions and recognized the complex nature of 

finding a solution. 

TABLE 3.8 - CONCEPT RANKING BASED ON PUBLIC SURVEY

Rank Score Concept 

1 2.0 Concept B 

2 2.4 Concept A 

3 2.7 Concept C 

4 3.4 Concept D 

5 4.6 No-Build 

In addition to the public meetings, a presentation was made to the City of Poughkeepsie Common Council 

on November 2, 2020.  Council members reiterated the importance of slowing traffic (e.g. lowering the 

speed limit on Route 9) and trying to better integrate the interchange with the community.  The Council 

did not vote on the concepts or express a clear favorite but urged the project team to consider 

community character and local street connectivity as the team refined the preferred concept.    



 Poughkeepsie 9.44.55 
Interchange Concepts and Analysis Report – March  2022

3-24

Conclusions and Recommendations 

The numerical evaluations completed as part of the 

Interchange screening combined with the quantitative traffic 

analysis, qualitative safety and community character 

assessments, and costs and constructability factors provide a 

good understanding of the advantages and disadvantages of 

each of the concepts. While all the concepts are considered 

feasible, further engineering and environmental study is 

needed to confirm and select the preferred alternative as 

part of the Design Process.   

A high level review by the NYSDOT Region 8 noted that 

Concept A had the fewest constructability and maintenance 

issues and that potential right-of-way and utility issues would 

be limited, while Concept B was more complex from a 

constructability and maintenance standpoint with a greater 

chance of potential right-of-way and utility issues. NYSDOT 

also indicated that traffic signals are not advisable on US 

Route 9 (Concept C) considering the free flow operation of US Route 9 at the interchange, and that 

Concept D would have serious constructability issues and difficult bridge inspection and maintenance 

work.   

Concept A (Roundabouts on Route 9) achieves most of the project objectives, appears to be the simplest 

and most feasible to construct, and can be built at a lower cost than the other three concepts. Concept A 

would also provide good traffic operations into the foreseeable future to support growth in the area and 

would improve safety at the interchange by managing low speed traffic at roundabouts.  The 

roundabouts would also serve as gateways to the Poughkeepsie area.  While this concept appears 

promising, roundabout design involves complex engineering.  The roundabouts require more than one 

lane to process traffic, and the roundabout entry and exit points and approach / departure angles require 

additional design work.  The concept is preliminary in nature and is subject to further engineering 

evaluation and review.   

Disadvantages of Concept A include maintaining some left-side ramp movements, the need to bring 

multiple ramps into or out of the roundabouts at close spacing, and the need for some local traffic 

Several Interchange concepts are 

considered feasible but further 

engineering and environmental study 

is required as part of the design 

process to confirm the preferred 

alternative. Concept A (Roundabouts 

on Route 9) achieves most of the 

project objectives, appears to be the 

simplest and most feasible to 

construct, and can be built at a lower 

cost than the other three concepts.
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detours. Traffic traveling from Main Street or Laurel Street to the Mid-Hudson Bridge would need to use 

alternate local routes such as Rinaldi Boulevard and Jefferson Street. Figure 3.6 on the following page 

shows what Concept A might look like. 

The next step is continued coordination with the involved agencies to pursue funding and to get the 

project on the DCTC’s Transportation Improvement Program (TIP), which is a five-year capital 

improvement program that allocates federal highway funds to projects that have been selected through 

DCTC’s planning process. The project's scoping and preliminary design phases could be programmed 

initially to inform and refine the preferred alternative and its construction costs.  In addition to Concept 

A, Concepts B and C should be further evaluated during this phase, Including potential impacts to 

adjacent neighborhoods, potential refinements and constructability issues.  Construction funding may 

include a combination of the following (federal funding would likely cover most of the costs): 

 BUILD (Better Utilizing Investments to Leverage Development - formerly TIGER) grant awarded on 

a competitive basis for investments in surface transportation infrastructure that will have a 

significant local or regional impact. 

 NHPP (National Highway Performance Program) funds for projects that support progress toward 

achievement of national performance goals for improving infrastructure condition, safety, and 

mobility. 

 HSIP (Highway Safety Improvement Program) funds. 

 STBG (Surface Transportation Block Grant Program) funds that may be used by states and localities 

for projects to preserve and improve the conditions and performance on any federal-aid highway 

or bridge on any public road. 

 State Dedicated Funds programmed at the discretion of the NYSDOT. 
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