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Introduction

The City of Holyoke requested the Pioneer Valley Planning Commission (PVPC) to

perform a traffic study to determine the impact of converting High Street and Maple

Street from one-way to two-way traffic flow between Appleton Street and Lyman Street.

Currently, High Street operates as a one-way roadway providing two lanes of traffic in

the northbound direction.  Maple Street operates parallel to High Street as a one-way

street providing two lanes of traffic in the southbound direction.  Both roadways serve the

residents and land uses in the heart of downtown Holyoke, while providing convenient

access to and from Interstates 91 and 391.

Recent studies have shown that converting one-way streets to two-way traffic flow can

play a positive role in a program to make downtown areas more livable and economically

successful.  In theory, two-way streets are more pedestrian friendly as vehicle travel

speeds are reduced and smaller gaps in traffic are required to cross the street.  This study

will analyze the effects of two-way traffic flow on downtown Holyoke.  The advantages

and disadvantages of one-way streets are discussed and the transportation issues that

would need to be addressed prior to implementing this change are summarized.



Pioneer Valley Planning Commission 3

Study Area

The study area defined within this downtown location of Holyoke consists of ten

intersections in the northern section of the Holyoke Business and Municipal district.  The

study area consists of High Street and Maple Street from their intersections with Lyman

Street to their intersections with Appleton Street.  Table-1 lists the intersections within

this study area that were included in this analysis.

Table-1

Holyoke Study Area Intersections

Type Location

Signalized High Street / Appleton Street

High Street / Suffolk Street

High Street / Dwight Street

Maple Street / Appleton Street

Maple Street / Suffolk Street

Maple Street / Dwight Street

Maple Street / Lyman Street

Unsignalized High Street / Hampden Street

High Street / Lyman Street

Maple Street / Hampden Street
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Data Collection

Both manual and automatic traffic counts were performed in this study area during the

months of August and September 2001.  Manual turning movement counts were

performed by PVPC staff during the afternoon (4-6 PM) peak hours.  The 48-hour

automatic traffic recorder counts were performed on each approach of the intersecting

side streets as well as along High Street and Maple Street at key locations.  Copies of all

traffic counts are included in the appendix to this report.

The Massachusetts Highway Department (MassHighway) develops traffic volume

adjustment factors to reflect monthly variations, as traffic volumes tend to fluctuate over

the course of the year.  These factors were examined to determine how traffic conditions

during the different months compare to average month conditions.  For example, based

on the MassHighway data, traffic volumes during the month of August were found to be

slightly higher than the annual average.  Therefore, all traffic count volumes were

adjusted to reflect average month conditions.  The adjusted weekday afternoon peak hour

traffic volumes for all intersections are shown in Figure-1.  Daily traffic volume

information is summarized in Table-2.

Table-2

Average Daily Traffic Volumes

Roadway Total

High Street South of Dwight Street 6,289

High Street North of Dwight Street 7,245

Maple Street North of Dwight Street 5,509

Maple Street South of Dwight Street 10,396

Appleton Street between High and Maple Street 6,432

Suffolk Street between High and Maple Street 3,004

Dwight Street between High and Maple Street 4,862

Hampden Street between High and Maple Street 2,601

Lyman Street between High and Maple Street 8,152

Source: PVPC traffic counts, August and September 2001
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Two-Way Scenario Analysis

The PVPC maintains a regional transportation model comprised of the 43 cities and

towns within the Pioneer Valley region.  This model consists of a roadway network

constructed using current roadway inventory files that contain specific data for each

segment of the roadway.  Travel demand for this network is generated using

socioeconomic data such as household size, auto availability and employment and is

generated for each of the Traffic Analysis Zones (TAZ) within the region.  Once existing

travel flow is estimated, it is then assigned to the existing roadway network and

calibrated to reflect actual daily volumes.  PVPC currently uses the TransCad modeling

software to operate the regional transportation model.

To reflect two-way travel along High Street and Maple Street, the appropriate roadway

segments within the regional transportation model were adjusted between Appleton Street

and Lyman Street.  It was assumed that one lane of travel would be provided in each

direction along both roadways and that no changes would be imposed on the existing on-

street parking layout.  All other roadway segments in the study area were left unchanged.

A map of the study area showing the daily traffic volume data collected by PVPC under

existing one-way conditions in blue is presented in Figure-2.  The estimated two-way

volumes generated from the regional transportation model are located below each

segment in red.  The arrows depict the travel direction of the corresponding traffic

volumes.

As seen in Figure-2, traffic volumes along High Street increased an average of 23%.  The

traffic flow north of Dwight Street along High Street, Lyman Street and Maple Street

show a decrease in volume, suggesting that shorter trips are now required as a result of

the conversion.  As expected, traffic volumes on High Street decreased in the northbound

direction, but were offset by the new traffic in the southbound direction.  Conversely,

Maple Street volumes decreased in the southbound direction and did not experience a

substantial northbound increase.  This data suggests that a more direct route to

southbound locations along High Street may account for the limited use of Maple Street

and side streets north of Dwight Street.

The minor street traffic volumes showed significant fluctuations in both the eastbound

and westbound directions from which the following observations were made:

• Appleton Street westbound volumes increased by 73% while all other side street

volumes in the westbound direction decreased.

• Increases on Suffolk Street and Hampden Street ranged from 50% to 80% in the

eastbound direction.

• Dwight Street volumes decreased in both directions reducing the total flow along the

segment between High Street and Maple Street by 24%.
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Appleton Street serves as the most direct route to Interstate-91 from the study area.  The

new southbound travel flow along High Street may be responsible for a direct increase in

westbound volumes along Appleton Street reflecting a time savings in order to access

Interstate-91.  The remaining minor street fluctuations in traffic volumes could be a result

of reduced volumes along Maple Street due to the ease of southbound travel along High

Street or travel time savings resulting from the conversion to two-way flow.

Based on information taken from the regional transportation model, the average vehicle

travel speed was not significantly affected by the change to two-way flow.  The number of

vehicle miles of travel (VMT) along Maple Street was reduced by 35%, however, VMT

on High Street subsequently increased by 34%.
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Additional Two-Way Flow Scenarios

In addition to the previous two-way scenario, two alternative scenarios were also analyzed

based on comments received from the City of Holyoke and local business owners.  The

second scenario consists of converting High Street to two-way traffic flow with Maple

Street remaining one-way in the southbound direction.  A third scenario considers the two-

way conversion as detailed under Scenario 1 except for the segment of Maple Street

between Hampden and Dwight Street which would be closed to vehicular traffic.  This

closed segment reflects a desire to revamp this area into a transit and pedestrian mall to

serve a proposed new Intermodal Center on Maple Street at the old fire station.

Scenario 2 One-Way Conversion of High Street to Two-Way Flow, Maple Street

Remains One-Way in Southbound Direction.

In this scenario High Street was converted to a two-way roadway for the entire study area

while Maple Street remained in its current one-way southbound condition.  This

alternative was requested after a presentation of preliminary results of Scenario 1 to

downtown businesses.  Many business owners felt this could be a viable alternative as it

would reduce the cost of converting to two-way traffic flow while serving the needs of

existing businesses along High Street.

Results under this scenario were similar to the results of Scenario 1.  Reductions in traffic

along Maple Street occurred while traffic volumes increased along High Street and

Appleton Street.  One noticeable difference was that traffic volumes were observed to

increase on minor streets in the northern portion of the study area.  An increase in the

eastbound traffic volumes on Dwight, Suffolk and Lyman Streets suggests that traffic

could be seeking alternate routes to Appleton Street in order to access Interstate 391.

Appleton and High Street volumes continued to remain high under this scenario.

Scenario 3 One-Way Conversion to Two-Way Traffic Flow in Study Area with

Transit Mall (Hampden Street to Dwight Street along Maple Street)

Closed to Vehicular Traffic.

Scenario 3 analyzed the traffic flow patterns within the study area resulting from closing

a segment of Maple Street from Hampden Street to Dwight Street to vehicular traffic.

This section of Maple Street could then be utilized to develop a Transit Mall in

conjunction with the redevelopment of the old fire station as an Intermodal Center.  As

expected, closing this section of Maple Street while changing High Street and Maple

Street to two-way traffic flow did not significantly alter traffic flow patterns from
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Scenario 1.  High Street and Maple Street flows were similar to those experienced under

Scenario 1, however, the minor street volumes along Dwight Street and Hampden Street

increased significantly.  This could have negative impacts on the LOS at the intersections

of Maple Street with Dwight Street and Maple Street with Hampden Street.  Travel along

High Street was still attractive verses Maple Street for southbound locations as well as

the Appleton Street connection to Interstate-91 and 391.
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Capacity Analysis

The intersections included within this study area were examined with regard to capacity

and delay characteristics to determine the existing Level of Service (LOS).  LOS is an

indicator of the operating conditions which occur on a roadway under different volumes

of traffic and is defined in the 2000 Highway Capacity Manual by six levels, “A” to “F”.

A number of operational factors can influence the LOS including geometry, travel

speeds, delay, and the number of pedestrians.

Depending on the time of day and year, a roadway may operate at varying levels.  Level

of Service “A” represents the best operating conditions and is an indicator of ideal travel

conditions with vehicles operating at or above posted speed limits with little or no delays.

Conversely, LOS “F”, or failure, generally indicates forced flow conditions illustrated by

long delays and vehicle queues.  Level of Service “C” indicates a condition of stable flow

and is generally considered satisfactory in rural areas.  Under LOS “D” conditions, delays

are considerably longer than under LOS “C”, but are considered acceptable in urban

areas.  At LOS “E” the roadway begins to operate at unstable flow conditions as the

facility is operating at or near its capacity.  A summary of the existing LOS at these

intersections is shown in Table-3.

Table-3

Level of Service Summary

2001 Two Way Flow
Afternoon Peak Afternoon Peak

Location

Delay* LOS** Delay* LOS**

High Street with Appleton Street 10.2 B 35.5 D

High Street with Suffolk Street 19.7 B 51.9 D

High Street with Dwight Street 9.9 A 11.6 B

High Street with Hampden Street 19.0 C 25.6 D

High Street with Lyman Street 11.5 B 12.7 B

Maple Street with Appleton Street 8.0 A 43.5 D

Maple Street with Suffolk Street 10.4 B 11.6 B

Maple Street with Dwight Street 9.0 A 10.2 B

Maple Street with Hampden Street 9.4 A 8.4 A

Maple Street with Lyman Street 4.3 A 4.6 A

*  Measured in seconds per vehicle, **  LOS - Level of Service

The basic assumption at an unsignalized intersection is that through moving traffic on the

major street is not hindered by other movements.  In reality, as minor street delays

increase, vehicles are more likely to accept smaller gaps in the traffic stream causing

through moving vehicles to reduce speed and suffer some delay.  The left turn movement

off the minor street approach is the most heavily opposed movement and typically suffers

the greatest delay.  Therefore this movement is used as a gage to determine the operations

at an unsignalized intersection.
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In addition to current conditions, the projected two-way traffic volumes were also

analyzed at each of the study area intersections.  Using TransCad, the turning movements

of the PM peak hour were estimated for the two-way scenario in order to analyze the

impact of this scenario on intersection operation.  It was assumed that current timing and

signalization plans were still in place and that no updates were done to the intersection

locations.  Figure-3 contains the calculated turning movement counts for the projected

two-way scenario.

As seen in Table-3 the LOS for most signalized intersections decreases as a result of this

change.  The delay experienced at each of the intersections was observed to increase,

dropping the LOS in the High and Suffolk area from "B" to "D".  The intersections of

Appleton Street with High Street and Appleton Street with Maple Street experience the

largest decrease in LOS.  Traffic volumes along this segment of Appleton Street

increased substantially especially in the westbound direction causing large delays for the

westbound approach to both High Street and Maple Street.  Appleton Street's westbound

approach to Maple Street experiences a 79 second delay and was calculated to operate at

a LOS "F". The southbound approach of High Street at it's intersection with Appleton

Street also was calculated to operate at a LOS "F" with a total delay of 107 seconds.

Additionally opposing traffic from the existing one-way flows south of Appleton Street

may also cause confusion to motorists and increase the likelihood of crashes.

It is clear that some intersections will require modifications to the existing timing and

phasing plan to accommodate the increased number of vehicular conflicts created by two-

way traffic flow.  These intersections should be examined further in order to determine

the effect of the expected decreased in LOS on safety.
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Advantages and Disadvantages of One-Way Streets

Many cities and towns are considering conversion of the one-way streets in their

downtown locations to two-way streets, in an effort to revitalize downtown business.  A

recent study1 shows that one-way traffic can discourage pedestrian traffic and restrict the

amount of store frontage viewed by passing motorists.  This can result in an overall

decrease in business along a one-way street network.

The one-way network system was originally designed to assist the downtown worker in a

quicker commute time exiting the city to suburban neighborhoods.  While a shorter travel

time is generally the case with the one-way traffic flow network, some benefits of two-

way traffic flow may outweigh the one-way reduced travel time.  Some of the advantages

and disadvantages of one-way streets are summarized in Table-4

Table-4

Advantages and Disadvantages of One-Way Streets

Advantages Disadvantages

Increased Traffic Flow Creates Longer, Circuitous Routes

Reduces Congestion Can Increases Traffic Volumes

Minimizes Vehicle Conflicts Can Result in Higher Travel Speeds

Facilitate Good Signal Progression Discourages Pedestrian Traffic

Loading Zones and Bus Stops are Less

Disruptive to Traffic

Transit Stops for Opposing Directions are

Located on Separate Streets.

Restrict Storefront Views to Motorists

Can Be Confusing for Visitors

The one-way advantage of time savings may prove beneficial in reducing the congestion

within a downtown location, however, it may also allow vehicles to move away from the

city too quickly, reducing opportunities for impulse or pass-by trips.  In addition the

number of vehicle miles traveled tends to be higher in a one-way network due to

restrictions on travel and the need to make more turning movements.

                                                                        

1
 G. Wade Walker, Walter M. Kulash and Brian T. McHugh, Downtown Streets - Are We Strangling Ourselves on One-Way

Networks?, TRB Circular E-C019: Urban Street Symposium.
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Summary of Transportation Impacts of Two-Way Flow

The following transportation impacts should be considered prior to converting this

location to two-way traffic flow.

• New traffic signal heads, posts and mastarms will be required at each of the six

signalized intersections.  Existing mastarms may not be able to support the additional

loads associated with the new signal heads.

• The existing signal timing plans will need to be modified to accommodate two-way

traffic flow.  Changes to the existing fire pre-emption sequence could also be

required.

• The upgrade of the existing traffic signal equipment may require new traffic signal

control units.

• A new pavement marking plan would be required throughout the study area.

• Additional study should be done on the unsignalized intersections of Hampden Street

with High Street, Hampden Street with Maple Street as well as Lyman Street with

Maple Street.  Lyman Street with Maple Street is an unsignalized one way stop

intersection and special consideration should be placed on left hand turning

movements at this location from both Maple Street and High Street approaches.

Additional traffic volumes could cause problems at this location.

• The location of parking meters and no parking signs and zones will need to be

changed along western side of High Street and the eastern side of Maple Street.

Double parking issues and loading zone blockage concerns along these streets should

also be studied for impacts on traffic flow.

• More congestion and slower travel speeds could increase the service time of existing

transit routes in the study area.

• Crashes can be expected to increase in the short term as drivers adjust to two-way

traffic flow patterns.

• The intersections of Appleton with High Street should be studied further to evaluate

the impact of an increase in volumes at these intersections and the resulting confusion

to motorists as they encounter opposing movements.
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Conclusions and Recommendations

Based on the results of the Pioneer Valley Regional Transportation Model, both High

Street and Maple Street are capable of accommodating two-way traffic flow between

Appleton and Lyman Streets.  Two-way traffic flow could assist in reducing vehicle travel

speeds through downtown Holyoke, encouraging pedestrian traffic, and in conjunction

with ongoing redevelopment efforts make downtown more economically successful.

In total, three different one-way scenarios were analyzed as part of this study as

summarized below:

Scenario 1 Convert High Street and Maple Street to two-way traffic flow from

Appleton Street to Lyman Street.

Scenario 2 Convert High Street to two-way traffic flow from Appleton Street to

Lyman Street and leave Maple Street one-way in the southbound

direction.

Scenario 3 Convert High Street and Maple Street to two-way traffic flow from

Appleton Street to Lyman Street with a dedicated Transit and

Pedestrian Mall on Maple Street between Hampden Street and

Dwight Street.

Scenario 2 offers the advantage of a lower initial cost to implement two-way traffic flow

in downtown Holyoke, but does not work well with the City’s plans to develop an

Intermodal Center on Maple Street.  Scenario 3 would improve pedestrian and transit flow

in the vicinity of the new Intermodal Center, however, it would be confusing to motorists

and have an adverse impact on the surrounding intersections.  The first scenario should be

considered as the preferred alternative as it works the best from an operational standpoint

and can best accommodate future development plans for the downtown area.

It is also important to note that this study addresses the traffic flow patterns in the

downtown study area.  The study does not address the cost issues of the proposed change

or its impact on existing parking and concerns of vehicle blockage for downtown

merchants in any of the three scenarios.  It is recommended that the following issues

should be explored in more detail prior to implementation of a two-way street network by

the City of Holyoke.

Cost

The City of Holyoke should consider hiring a qualified professional engineering firm to

develop a preliminary cost estimate to convert High and Maple Streets from one-way to

two-way traffic flow.  Information on the cost to upgrade existing traffic signal equipment,

signs, pavement markings, and parking meters should be included as part of this estimate.
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Intersection Capacity

The proposed change to two-way traffic flow is expected to have a dramatic impact on

existing travel patterns in the downtown area.  As a result, it is likely that the existing

traffic signal timing and phasing plan will not be as efficient in managing traffic.  It will

be important to closely monitor traffic after any flow changes are made.  New timing

plans should be developed for the existing signalized intersection while all unsignalized

intersections should be studied to determine if traffic signals are warranted.

Local Deliveries and Load Zones

Currently, many deliveries to downtown businesses are made on-street, sometimes

blocking one lane of traffic.  Under the existing one-way street layout, this temporary lane

blockage can be handled by the second travel lane.  This is not practical on a two-way

street.  The City of Holyoke is encouraged to meet with local business owners to devise a

plan to accommodate deliveries in the downtown area.  One option would be to use

existing side streets and alleyways for delivery purposes.  This may not be feasible for

larger delivery vehicles and additional options such as temporary loading zones during

certain hours may need to be considered.

On-Street Parking

This analysis assumed that no changes would occur to the existing on-street parking

supply on High Street and Main Street.  The location of existing parking spaces,

handicapped parking spaces and no parking zones should be reviewed to determine what

changes would be necessary in order to accommodate the additional turning movements

permitted on a two-way street.

Safety

Prior to any change from one-way to two-way traffic flow, it recommended that the City

of Holyoke conduct a comprehensive analysis of the impact of two-way flow on existing

safety.  The location of existing streetlights, benches, and trash cans should be reviewed to

determine if they obscure sight distance in the direction of opposing traffic and turning

movements.  Particular attention will be required at the intersection of High Street with

Appleton Street where southbound traffic on High Street must be directed to Appleton

Street and northbound traffic on High Street must taper down to one travel lane.  The City

should also consider an extensive media campaign to alert residents and motorists of the

time and location of any upcoming changes to traffic flow in the downtown area.
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Transit

The redevelopment of the Maple Street Fire Station as an Intermodal Center is currently

under study by a private consulting firm.  An Intermodal Center operates best with two-

way traffic flow on Maple Street.  This also requires the elimination of some on-street

parking in this area.  The implementation of two-way traffic flow on High Street and

Maple Street from Appleton Street to Lyman Street would provide more flexible transit

route options in the vicinity of the proposed Intermodal Center.
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