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 Project #: 13294.00  
 

From: Matthew Chase, P.E., PTOE 
Associate/ Project Manager 
 
John Bechard, P.E. 
Senior Principal/ Regional Director 

Re: Chandler Street Improvement Project 
 

STUDY BACKGROUND 

Vanasse Hangen Brustlin, Inc. (VHB) has been retained by the Worcester Department of Public Works and Parks 
(DPW&P) to provide a review of traffic, pedestrian, and bicycle conditions along Chandler Street directly adjacent to 
the Worcester State University (WSU) Campus.  As part of this effort corridor safety was reviewed along with on-street 
parking constraints and corridor improvement opportunities.   

The Study Area includes both the northern and southern intersections of May Street at Chandler Street and is a 
section of Chandler Street approximately 1,500 linear feet.  This area is a highly traveled arterial roadway that serves as 
a major mobility corridor for the City of Worcester.  It is VHB’s understanding that this project is being reviewed to 
address the following existing issues and future concerns: 

 Parking:  The demand for on- and off-street parking in this area has increased significantly over the years and 
it appears that residents, students at WSU, and the Chandler Magnet School, etc. are competing for on-street 
parking spaces.  One of the issues revealed during this study include students parking in residential 
neighborhoods. 

 Pedestrian Safety:  There are concerns about the openness of the pavement and distances that pedestrians 
need to walk across Chandler Street.  In addition, the locations of crosswalks (midblock and at intersections) 
may not be accommodating user’s needs and pedestrians are not visible due to on-street parking restricting 
visibility of pedestrians stepping off the curb.  

 Vehicle Speeds:  The openness of pavement has limited control over vehicle turning movements and speeds.  
Vehicles have been observed speeding through this corridor, and with the intersections being open, turning 
movements are not well defined and conflicts occur in turning movements.  

 Safety at Intersections:  Crashes are somewhat higher than normal for the Study Area unsignalized 
intersections, as compared to the region.  This could be related to the lack of lane designations.  

 Bicycle Accommodations:  The corridor has minimal pavement striping when it comes to identifying shoulders, 
turn lanes and on-street parking.  Bicyclists using the corridor do not have a define travel path.   

To guide the development of this study, the following goals have been developed: 

 Public Participation:  Conduct public outreach meetings and provide an online survey to resident in this 
neighborhood (by DPW&P), to develop an understanding of issues, concerns and needs of all users of the 
corridor to assist in developing a set of recommended improvements.  

 Identification of Issues:  Perform a review of existing conditions data, field observations, and previous 
outreach meetings, studies, etc. coordinated by DPW&P and WSU students to identify issues.  
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 Operational Characteristics:  Determine existing operational characteristics at intersections and note any 
deficiencies. 

 Development of Alternatives:  Formulate recommendations that are compatible with the characteristics of the 
area and address issues and concerns.  

STUDY AREA 

The Study Area consists of the portion of Chandler Street bounded by the northerly edge of the WSU Campus 
(approximately 541 Chandler Street) and extending to either side of the northern intersection of Chandler Street at 
May Street and the southern intersection of Chandler Street at May Street.  It is noted that Chandler Street and May 
Street converge between these two intersections.  The Study Area also includes a review of issues surrounding the 
intersection of Claridge Drive at Chandler Street; which falls between the two May Street intersections.  Figure 1 
depicts the Study Area.  It is noted that Chandler Street is an Urban Principal Arterial and is on the National Highway 
System network, while May Street north and south is an Urban Collector roadway. 

 

Figure 1. Study Area 
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PUBLIC OUTREACH 

As part of this Project, VHB attended the following meetings and field walks to gain a better understanding of the 
existing issues and future concerns within the Study Area. 

1. Thursday, November 19, 2015:  Field walk with Worcester DPW&P, Worcester State University (WSU) 
Representatives, City Police, and concerned residents.  Goal of field walk was to listen to issues and concerns 
along the corridor. 

2. Thursday, November 19, 2015:  Neighborhood meeting at the Worcester State University Auditorium.  
Approximately 35 residents and public officials attended a meeting with VHB and Worcester DPW&P present 
to discuss issues and opportunities for the corridor.  

In addition to attending these two meetings, VHB has reviewed information provided by DPW&P in the form of emails 
from residents, questions/ responses to a survey prepared and distributed by DPW&P, and traffic assessments 
prepared by WSU students.  Using this information, VHB has prepared conceptual improvement sketches to address 
the issues and concerns that were heard.  

INFORMATION REVIEWED 

The following was reviewed to provide guidance for the development of conceptual improvement plans or treatments 
to be implemented. 

 A field visit of the Site was made in November 2015 used to make general observations of traffic conditions 
and street characteristics. 

 Background information provided by the DPW&P along with intersection capacity analyses. 
 Roundabout conceptual designs prepared by the DPW&P; it is noted that these concepts were tweaked and 

incorporated into one of the improvement plans. 
 Speed information and traffic counts publicly available from MassDOT for four (4) locations within or adjacent 

to the Study Area. 
 Turning Movement Counts (TMC) taken while Worcester State University (WSU) was in and out of session. 
 Pedestrian counts taken while WSU was in session. 
 Inventory of available on-street parking locations, and quantity of vehicles parked in these locations during 

school and vacation times. 
 Crash data for the years 2010 through 2013 collected from MassDOT’s crash database. 
 Assessments prepared by WSU Students. 
 Results of a survey administered to area residents by DPW&P. 

EXISTING TRAFFIC CONDITIONS 

VHB made use of turning movement counts conducted by WSU students and DPW&P staff, and developed 
intersection geometry diagrams for the Study Area.  Figure 2 shows the weekday morning and afternoon peak hour 
traffic volumes for the two Chandler Street and May Street intersections (north and south) while Worcester State 
University was not in session (March 2015).  Figure 3 shows the weekday evening peak hour volumes while the 
university was in session (December 2015). Raw traffic counts can be found in Attachment A. 
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During WSU vacation the peak hours were found to be 7:30 AM to 8:30 AM in the morning and 2:00 PM to 3:00 PM in 
the afternoon.  When WSU was in session, the evening peak hour was found to be 4:30 PM to 5:30 PM; it is noted that 
weekday morning data was not collected.  Since WSU is a large traffic generator within the Study Area, traffic peak 
hours are influenced (and volumes increase) when WSU is in session. 

It should be noted that although the Study Area includes a third intersection between Chandler Street and Claridge 
Drive, Claridge Drive appears to be a low-volume street/ intersection (when compared to the other two locations) and 
therefore DPW&P did not coordinate traffic counts.  VHB agrees with the assessment of not conducting traffic counts 
at this location since it serves residential homes and is not a collector roadway serving the region. 

VHB also consulted the MassDOT online database to find traffic count and speed information, and to show hourly 
traffic volume fluctuations for the Study Area.  The information obtained for four (4) locations is shown in Table 1 and 
Figures 4 through 8. 

Table 1.  Traffic Volumes from MassDOT 

  Date Collected Daily a Weekday Morning Peak Hour Weekday Evening Peak Hour 
Location   Weekday Volume K Factor Dir. Dist. Volume K Factor Dir. Dist. 

Chandler Street       SB    NB 
North of May Street August 2015 13,690 1,155 8.4% 79% 1,095 8.0% 53% 

Chandler Street       NB    NB 
Between May Street 
and June Street 

September 
2000 

11,620 950 8.2% 74% 915 7.9% 61% 

May Street       SB    NB 
North of Chandler 
Street 

September 
2014 

4,225 295 7.0% 68% 355 8.4% 56% 

May Street       SB    NB 
South Chandler Street August 2015 8,285 590 7.1% 45% 630 7.6% 52% 

Source: MassDOT Transportation Data Management System: http://www.massdot.state.ma.us/highway/TrafficVolumeCounts.aspx  
a.    average daily traffic (ADT) volume expressed in vehicles per day    
b.    peak period traffic volumes expressed in vehicles per hour     
c.    percent of daily traffic that occurs during the peak period     
d.    directional distribution of peak period traffic     
Note:  peak hours do not necessarily coincide with the peak hours of the individual intersection turning movement counts. 
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(INSERT FIGURE 3)  
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Figure 4. Daily Traffic on Chandler Street North of May Street 

 

 

Figure 5. Daily Traffic on May Street North of Chandler Street 
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Figure 6. Daily Traffic on Chandler Street South of May Street 

 

 

Figure 7. Daily Traffic on May Street South of Chandler Street 
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Figure 8. MassDOT Speed Data 
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EXISTING SAFETY ASSESSMENT 

To identify crash trends in the Study Area, the most current crash data for the study area intersections were obtained 
from MassDOT from 2010 through 2013.  This data was then evaluated where a crash rate was calculated using the 
existing traffic volumes determined in the December 2015 turning movement counts and the average number of 
crashes per year over a four year period.  For intersections, crash rates are expressed as “Crashes Per Million Entering 
Vehicles” (MEV).  It is noted that the MassDOT average crash rate for unsignalized intersections in MassDOT District 3 
(Worcester) is 0.65 crashes as of 2016.  A crash rate higher than this suggests that existing conditions, such as roadway 
geometry or existing signal phasing, may be influencing the number or type of crashes at a particular intersection. 

Based on the available data from MassDOT, both of the intersections analyzed as part of this review exhibited above 
average crash rates: 

 Chandler Street at May Street (North): 20 total incidents; Crash Rate: 0.78. 
0 fatal injuries and 7 non-fatal injuries. 

 Chandler Street at May Street (South): 22 total incidents; Crash Rate: 0.87. 
0 fatal injuries and 5 non-fatal injuries. 

Table 2 summarizes the findings from the MassDOT data.  It is noted that Chandler Street (north) was once on the 
MassDOT Crash Cluster Database (for 2009 to 2011), but is not on the latest database (2012 to 2014).  Should the 
DPW&P want to pursue Highway Safety Improvement Program (HSIP) funding for this project, crash reports would 
need to be pulled from the Police Department so that the number of incidents, and type of crash, can be determined 
and evaluated by the MassDOT safety team to see if the location warrants putting cluster area back in the database.  If 
it were to be back on the list, a formal Road Safety Audit (RSA) with MassDOT involvement would need to be 
conducted.  
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Table 2. Intersection Incidents 
 May at Chandler (north) May at Chandler (south) Total 

Year       

2010 6 8 14 

2011 5 4 9 

2012 4 4 8 

2013 5 6 11 

Total 20 22 42 

Collision Type       

Angle 9 14 23 

Head-on 1 0 1 

Rear-end 5 7 12 

Single vehicle crash 4 1 5 

Unknown 1 0 1 

Crash Severity       

Fatal injury 0 0 0 

Non-fatal injury 7 5 12 

Property damage only (none injured) 11 16 27 

Not Reported 1 1 2 

Unknown 1 0 1 

Time of Day       

Weekday, 7:00 AM - 9:00 AM 2 3 5 

Weekday, 4:00 PM - 6:00 PM 6 2 8 

Saturday, 11:00 AM - 2:00 PM 1 2 3 

Weekday, other time 7 13 20 

Weekend, other time 4 2 6 

Pavement Conditions       

Dry 15 16 31 

Wet 5 4 9 

Snow 0 1 1 

Ice 0 1 1 

Non Motorist (Bike, Pedestrian)       

Total 2 2 4 

Crash Rates (D3 2016 Average 0.65) 0.78 0.87  
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In addition to intersection crash data, crashes that occurred between the Study Area intersections were also reviewed.  
This is called a segment crash analysis and is calculated for roadway segments.  Investigating crashes that occur over a 
particular roadway segment does help to provide a view of the potential problems along an overall corridor or 
between intersections.  Totals for segment crashes were much lower than intersection crash totals and do not appear 
to be a major concern for the Study Area.  These data are shown in Table 3.  Raw reports for all crashes queried from 
the MassDOT database can be found in Attachment B. 

 

Table 3. Corridor Incidents 
 Chandler Street 

North of May Street 
Chandler Street 

South of May Street 
May Street South of 

Chandler Street 
Total 

Year         

2011 0 1 0 1 

2012 2 0 0 2 

2013 4 1 1 6 

Total 6 2 1 9 

Collision Type         

Angle 1 1 0 2 

Rear-end 4 1 1 6 

Single vehicle crash 1 0 0 1 

Crash Severity         

Non-fatal injury 4 0 0 4 

Property damage only (none injured) 2 2 1 5 

Time of Day         

Weekday, 7:00 AM - 9:00 AM 1 0 1 2 

Weekday, 4:00 PM - 6:00 PM 1 0 0 1 

Weekday, other time 2 0 0 2 

Weekend, other time 2 2 0 4 

Pavement Conditions         

Dry 4 2 1 7 

Wet 1 0 0 1 

Ice 1 0 0 1 

Non Motorist (Bike, Pedestrian)         

Total 0 0 0 0 
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Additionally, crash data from the Worcester Police Department (WPD) was provided to VHB for the period between 
July 16, 2014 and July 16, 2015 for Chandler Street from Hunthurst Circle to Van Street, and May Street from Ashbury 
Road to Chandler Street.  It is noted that the two reports reviewed by VHB had several incidents that were on both 
summaries.  The following 22 traffic incidents were reported along this section of the corridor:   

 5 incidents with injuries,  

 10 with only property damage,  

 1 pedestrian incident, 5 hit and runs, and  

 1 incident with no report detail.  

These reports can also be found in Attachment B. 

EXISTING ON STREET PARKING 

Observations of parking along Chandler Street and other nearby streets was conducted by WSU using field visits and 
aerial imagery.  It appears that parking spaces inside a radius of approximately 2,000-feet from the campus were 
counted, and this cordon appears to represent a walkable area to park for Worcester State students.  The total number 
of potential legal curb spaces within this area was determined by WSU to be approximately 1,217 spaces.  Complete 
data for the parking counts can be found in Attachment C. 

When school was in session, it was recorded that approximately 238 vehicles were found to be parked in these areas.  
The following summarizes some of the streets that contained the most parked cars and the occupancy.  There is more 
information in the attachment.  It is noted that if the occupancy exceeds 100%, it is likely that vehicles are parking 
more closely together than what could be allocated if on-street parking was striped. 

 Chandler Street from Hunthurst Circle to Durant Way; 70 cars parked in an area that appears to accommodate 
an estimated 190 spaces (37% occupancy); 

 May Street (north) from Chandler Street to #378 Chandler Street; 52 cars parked in an area that appears to 
accommodate an estimated 124 spaces (42% occupancy); 

 May Street (south) from Chandler Street to Rupert Street; 28 cars parked in an area that appears to 
accommodate an estimated 20 spaces (140% occupancy); 

 Underwood Street; 10 cars parked in an area that appears to accommodate an estimated 37 spaces (27% 
occupancy); 

 Hunthurst Circle; 10 cars parked in an area that appears to accommodate an estimated 123 spaces (8% 
occupancy); and 

 A survey of parked cars was conducted on Hawden Road and South Flagg Street and two notable features of 
the results was that (i.) the majority of the parked cars were not registered to nearby addresses, and (ii.) 
vehicle turnover was high. 
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It should be noted that the area studied for parking analysis is significantly larger than VHB’s Study Area; which 
primarily focused on the Chandler Street within the limits of May Street north and south. 

EXISTING PEDESTRIAN COUNTS 

Pedestrians were observed by WSU when school was in session in April 2015. The results are shown in Figure 9; which 
VHB graphed and raw counts can be found in Attachment A.  The following provides a brief overview of these 
observations: 

 Location 1:  Chandler Street/ May Street (north) totaled 43 pedestrians crossing eastbound and 34 crossing 
westbound (77 total) from 7AM to 5PM, which is a location that does not have a designated crosswalk. 

 Location 2, 3 and 4:  Chandler Street/ Claridge Drive is a busy intersection when considering all three 
crosswalks; which totaled 196 pedestrians crossing all three legs of the intersection from 7AM to 5PM, the 
following provides a breakdown: 

o Location 2, northern leg of intersection, 22 pedestrians crossing eastbound and 51 crossing 
westbound; 

o Location 3, eastern leg of intersection, 28 pedestrians crossing northbound and 22 crossing 
southbound; and  

o Location 4, southern leg of intersection, 53 pedestrians crossing eastbound and 20 crossing 
westbound. 

 Location 5:  Chandler Street/ May Street (south) near the WSU parking lot totaled 314 pedestrians with 151 
crossing eastbound and 163 crossing westbound. 

 A total of 587 pedestrians crossed Chandler Street between the two May Street intersections.  It is noted that 
pedestrian data was not collected across the eastern leg of May Street (north).   
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Figure 9. Pedestrian Volumes 
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COMMUNITY SURVEY RESULTS 

As an important factor in any public redevelopment project, local opinion was solicited and considered while weighing 
design alternatives.  A survey was prepared by DPW&P and emailed out to abutting residents in January 2016 with 
488 surveys being emailed out and 59 were returned.  Streets with the most participation in the survey included 
Chandler Street (11 responses), Zenith Drive (9 responses), May Street North (9 responses), South Flagg Street (5 
responses), and Claridge Drive (4 responses). Overall results were mixed but the follow trends could be observed: 

 Dissatisfaction with WSU for failing to keep pace with increased demand for parking caused by its students. 

 Much greater concern about the safety of the southern May-Chandler intersection than the northern May-
Chandler intersection. 

 Few issues with the Chandler Street and Claridge Drive intersection. 

 Concern about pedestrian crossing safety, especially where parked vehicles impede line of sight of pedestrians 
stepping off curb.  

 Complaints about pedestrian behavior and underutilization of crosswalks. 

 A majority of people consider traffic a higher priority than parking, although those who favor parking were 
more vocal. 

 No consensus about which time of day has the worst traffic conditions. 

 Complete lack of interest in bicycle accommodations, even though respondents acknowledge that bike safety 
could be improved. 

 Moderate interest in signalizing the Chandler-May intersections. 

 More concern with the May Street Elementary School than the Chandler Magnet school, especially with the 
safety of the younger students attending this school. However, this portion of May Street is outside the Study 
Area. 

 Many expressed satisfaction with the existing configuration and indicated that the behavior/speed of drivers 
was the main issue. Speed traps were suggested a few times. 

 

OPERATIONAL ASSESSMENT 

Understanding the operations of an intersection can be critical in understanding how well that location is processing 
traffic.  With this in mind, the DPW&P prepared and provided VHB with an intersection operations assessment for the 
following two Study Area unsignalized intersections:  (i.) May Street north at Chandler Street; and (ii.) May Street south 
at Chandler Street. 



Ref:  13294.00 
October 18, 2016 
Page 16 of 24 

 

 

 

 

\\vhb\proj\Worcester\13294.00 Chandler St\reports\Chandler Street Memo REV October 18 2016.docx 

 

Levels-of-Service Criteria 

Level-of-service (LOS) is the term used to denote the different operating conditions which occur on a given roadway 
segment under various traffic volume loads.  It is a qualitative measure of a number of factors including roadway 
geometrics, speed, travel delay and freedom to maneuver.  Level-of-service provides an index to the operational 
qualities of a roadway segment or an intersection. Level-of-service designations range from A to F, with LOS A 
representing the best operating conditions and LOS F representing congested operating conditions. 

For this study, capacity analyses were completed for the unsignalized intersections within the Study Area using 
SYNCHRO traffic analysis software.  In addition, these two unsignalized intersections were then analyzed with the 
assumption that they would be signalized.  It is noted that this signalized operational assessment uses the existing 
traffic volumes.  This analysis was performed to determine if a signalized intersection would be a viable improvement 
option and provide improved operations.  

It is noted that level-of-service designation is reported differently for unsignalized and signalized intersections.  For 
unsignalized intersections, the analysis assumes that traffic on the mainline is not affected by traffic on side streets.  
The LOS is only determined for left-turns from the main street and/ or all movements from the minor street.  For 
signalized intersections, the analysis considers the operation of each lane or lane group entering the intersection and 
the LOS designation for overall conditions for all approaches.  The evaluation criteria used to analyze intersections is 
based on the HCM.1   

The existing conditions analyses results for the two unsignalized intersections are summarized in Table 4 and 5 below.  
The following provides a summary of these findings: 

 The operational assessment was prepared using traffic counts from March 2015.  This data was collected by 
WSU students and when the University was on Spring Break.  This assessment gives a decent snapshot of the 
potential operations; however, the LOS will likely be worse when school is in session.  This was determined by 
reviewing the partial traffic counts collected in December 2015 by DPW&P (for the weekday evening only), 
where the traffic volumes are higher along Chandler Street and May Street south.   

 From reviewing the results of the existing unsignalized analysis in Table 4, it is clear that there is delay being 
experienced when exiting May Street north or south onto Chandler Street.  This is apparent by seeing a LOS of 
E or worse for these approaches. 

 Table 5 indicates that the two May Street intersections operate well when signalized; however, as previously 
stated this assessment was prepared using counts when students were on Spring Break.  Additional analysis 
will eventually be needed with new counts for both the morning and evening peak hours when school is in 
session.  This should be performed during design so that intersection geometrics (and cost estimates 
presented later in this memorandum) can be confirmed.   

                                                      

1  Highway Capacity Manual; Transportation Research Board; Washington, D.C. 
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Table 4:  Existing Unsignalized Intersection Capacity Analysis (2015) 

Location Movement 
2015 Existing Conditions 

Da v/c b Del c LOS d 95 Q e 
Chandler Street at May Street – North Intersection 
Weekday SB L 138 0.78 69 F 5 
Morning SB R 20 0.03 10 B 1 

Weekday SB L 120 0.58 40 E 3 
Evening SB R 34 0.07 13 B 1 

Chandler Street at May Street – South Intersection 
Weekday Morning EB L/R 117 0.53 36 E 3 

Weekday Evening EB L/R 216 0.86 64 F 7 
Operational assessment prepared by DPW&P and provided to VHB for this summary.  
a. Demand in vehicles per hour 
b. v/c = volume to capacity ratio 
c. delay = average intersection delay, measured in seconds 
d. LOS = level-of-service 
e. 95th percentile queue, in vehicles  

 

Table 5:  Proposed Signalized Intersection Capacity Analysis (2015) 

  2015 Existing Weekday Morning 2015 Existing Weekday Evening 
Location Movement v/c a Del  b LOS c 50 Q d 95 Q e v/c Del LOS 50 Q 95 Q 
Chandler Street &  EB L/T 0.71 11 B 106 243 0.52 8 A 41 99 
May Street  - North WB T 0.24 5 A 25 61 0.57 9 A 48 114 
 WB R 0.10 2 A 0 12 0.16 2 A 0 14 
 SB L 0.38 17 B 29 73 0.28 12 B 15 53 
 SB R 0.06 8 A 0 12 0.08 5 A 0 14 
 Overall 0.71 10 A   0.57 8 A   
            
Chandler Street & EB L//R 0.33 14 B 25 41 0.48 15 B 34 91 
May Street  - South NB L/T 0.23 5 A 23 56 0.53 9 A 58 146 
 SB T/R 0.59 9 A 102 #306 0.56 9 A 59 152 
 Overall 0.59 9 A   0.56 10 A   

Operational assessment prepared by DPW&P and provided to VHB for this summary. 
a. Volume to capacity ratio.  
b. Average total delay, in seconds per vehicle. 
c. Level-of-service. 
d. 50th percentile queue, in feet. 
e.  95th percentile queue, in feet. 
~ Volume exceeds capacity, queue is theoretically infinite. 
# 95th percentile volume exceeds capacity, queue may be longer. 
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CONCEPTUAL DEVELOPMENT 

As part of this review, VHB has developed three conceptual improvement plans for the corridor; which are aimed at 
improving vehicle travel patterns, pedestrian access and walkability, bicycle accommodations, and implementing 
traffic calming measures.  Conceptual sketches are attached to this memorandum as Figures 10.1 and 10.2 (Concept 1: 
Unsignalized Intersections, Raised Median), Figure 11.1 and 11.2 (Concept 2: Signalized Intersections, Raised Median), 
and Figure 12.1, and 12.2 (Concept 3: Roundabouts, Raised Median).  For each concept the potential change in the 
number of on-street parking spaces, as a result of implementing these improvements, has been noted.  

The following provides a brief description of the three improvements reviewed: 

 Concept 1:  Unsignalized intersections at May Street (north and south) at Chandler Street.  A raised median 
with low plantings and narrow trees would be proposed and the intersections would be reconfigured to 
improve traffic flow and safety. 

 Concept 2:  Is Concept 1, but with the intersections of May Street (north and south) at Chandler Street 
signalized.  

 Concept 3:  A roundabout would be proposed at each of the May Street (north and south) at Chandler Street 
intersections.  A raised median with low plantings and narrow trees would be proposed where applicable.  

Concept 1:  Unsignalized Intersections, Raised Median 

The following summarizes the improvements proposed as part of Concept 1: 

 See Figures 10.1 and 10.2 for Concept 1. 

 Striping of parallel curbside parallel parking spaces, adding bicycle lanes, and raised medians.  Six (6) on-street 
parking spaces are eliminated as a result of these improvements.  Existing on-street parking was estimated at 
93 spaces, with proposed parking estimated at 87 spaces; this includes the parking in front of the park. 

 Rectangular Rapid Flashing Beacons (RRFB) would be proposed on either end of the corridor; or at a total of 
three crosswalk locations.  One to the north at the Chandler Magnet School and two to the south across May 
Street and Chandler Street (leading to/from the WSU parking lot).  

 Inset A on the conceptual improvement sketch illustrates the anticipated lane, median and shoulder width for 
this improvement alternative.  In general, 11-foot travel lanes, 5-foot shoulders and 8-foot parking stalls 
would be proposed.  The median would be raised with low plantings and potentially narrow trees that would 
not block drivers’ line of sight. 

 Neck downs to the curbing at crosswalk would be provided where crosswalks are currently present or would 
remain.  While not ideal for snow plowing, it provides the better visibility (and protection) of pedestrians 
wanting to cross a street with on-street parking.  One crosswalk in front of the Chandler Magnet School would 
be eliminated; which is driven by feedback from outreach and field walks.  The northerly crosswalk would be 
maintained due to its close proximity of the WSU parking lot. 
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 It is noted that there appears to be a need to have a crosswalk located at the northerly leg of the May Street 
(north) intersection with Chandler Street, as there was 77 pedestrians that crossed this area over a 10-hour 
period.  A proposed crosswalk is not shown on the conceptual improvement plan; however, if proposed a 
stone retaining wall would need to be removed and a larger retaining wall constructed to accommodate the 
widening.  Also, a utility pole(s) and guy anchor may need to be moved/ reset.  This location is in close 
proximity to one of the WSU driveways.  

 The intersection of May Street (north) could be narrowed (or necked down) when departing Chandler Street 
and turning right onto May Street.  This would require curbing modifications and driveway changes to the 
adjacent home. 

 All crosswalks are maintained at the Claridge Street intersection. 

 The intersection of May Street (south) could also be significantly narrowed (or necked down) when departing 
Chandler Street to May Street (south).  This dramatic change would help improve sight lines and control 
vehicle speeds by making vehicles turn more closely at a 90-degree angle. 

 This concept and associated estimate, assumes that there are minor utility pole adjustments or relocations.  
Drainage modifications would be realized with raised medians, neck downs, and significant changes to the 
geometrics at the unsignalized intersections.  

 The order of magnitude construction cost estimate for this concept would include new granite curbing where 
needed to accommodate neck downs and changes to intersection configurations (assumes that not all 
curbing would be new), new pavement markings, three RRFBs, milling and overlay the entire project limits, 
and full depth reconstruction in select areas.  The anticipated construction cost could be approximately $2M; 
however, the following is noted: 

o If the center medians were not raised, the construction cost could decrease by approximately 
$240,000 (not including contingencies) depending on treatments such as asphalt, landscaping, 
decorative brick, etc.  

 It is noted that the cost estimate prepared below should be used for planning purposes only, as more 
engineering is needed to firm up this estimate.   

 It is noted that this cost estimate has been prepared assuming that the project would be on the MassDOT/ 
State Transportation Improvement Program (TIP), so contingencies, etc. have been added.  

It is noted that Concept 1 was also investigated to have angled parking instead of parallel parking.  This alternative 
was reviewed since it would have increased the amount of on-street parking by approximately 40 spaces (93 existing 
to 133 proposed); rather than eliminate approximately six as Concept 1 does.  This alternative was eliminated by the 
City, as it would remove the raised median to accommodate angled parking, and the backup maneuvers performed by 
vehicles were deemed not safe.   
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Concept 1:  Order of Magnitude Cost Estimate (Unsignalized Intersections, Raised Median) 

Description Unit Price Quantity Total Cost 

Granite Curb $ 40 /FT 1,300 FT $ 52,000 

Signing & Pavement Markings $ 50,000 /LS 1 LS $ 50,000 

Rectangular Rapid Flashing Beacons (RRFB) $ 18,000 /EA 3 EA $ 54,000 

Full Depth Widening $ 90 /SY 1,333 SY $ 120,000 

Pavement Milling & Overlay $ 40 /SY 11,000 SY $ 440,000 

Retaining Wall $ 600 /LF 200 FT $ 120,000 

Drainage $ 100,000 /LS 1 LS $ 100,000 

Raised Medians and Plantings $ 300 /LF 800 LF $ 240,000 

      

    Sub Total: $ 1,176,000 
      

   Police (10%) $ 117,600 

   Mobilization (3%) $ 35,280 

  MassDOT Contingency (10%) $ 117,600 

    Traffic Management (5%) $ 58,800 

Utility Relocation (estimated) $ 100,000 

Contingency (Sidewalks, and other unknowns estimated at 30%) $ 352,800 

 Order of Magnitude Total: $ 1,958,080 

 

Concept 2:  Signalized Intersections, Raised Median 

Concept 2 would basically incorporate the same principles as Concept 1 (Raised Median) above; however, the 
following would be included: 

 See Figures 11.1 and 11.2 for Concept 2. 

 The summary from Concept 1 above would apply to this concept as well; however, the two RRFB at the May 
Street south intersection would now not be needed since this intersection (and the adjacent crosswalks) would 
be signalized.   

 VHB performed a preliminary traffic signal warrant analysis for both of the May Street intersections and it 
appears that volume warrants are met to signalize these locations.  It is noted that this is based on the limited 
traffic data that was available from MassDOT and supplemented with traffic counts provided by DPW&P. 

 Adding traffic signals to the two intersections would warrant adding crosswalks and wheelchair ramps on all 
approaches to each of the May Street intersections; which has been illustrated in the attached concept. 
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 This concept has a net decrease of 15 parking spaces; which is a result removing parking spaces within a 
signalized intersection. Existing on-street parking was estimated at 93 spaces, with proposed parking 
estimated at 78 spaces; this includes the parking in front of the park. 

 Additional traffic counts and analyses are required to verify lane configurations, signal head placements, and 
determine if additional widening is required.  Additional utility relocation costs could be realized depending 
on placement of traffic signal equipment.  

 The order of magnitude construction cost estimate for Concept 2 (Traffic Signals) was estimated at 
approximately $2.7M.   

 It is noted that the cost estimate prepared below should be used for planning purposes only, as more 
engineering and analysis is needed to firm up the costs associated with this improvement alternative.   

 It is noted that this cost estimate has been prepared assuming that the project would be on the MassDOT/ 
State Transportation Improvement Program (TIP).  

Concept 2:  Order of Magnitude Cost Estimate (Signalized Intersections, Raised Median) 

Description Unit Price Quantity Total Cost 

Granite Curb $40 /FT 1,300 FT $52,000 

Signing & Pavement Markings $50,000 /LS 1 LS $50,000 

Rectangular Rapid Flashing Beacons (RRFB) $18,000 /EA 1 EA $18,000 

Full Depth Reconstruction $90 /SY 1,333 SY $120,000 

Pavement Milling & Overlay $40 /SY 11,000 SY $440,000 

Retaining Wall $600 /LF 200 FT $120,000 

Drainage $100,000 /LS 1 LS $100,000 

Raised Medians and Plantings $300 /LF 800 LF $240,000 
Traffic Signal Systems (Mast Arms, 
Pedestrian Heads, Loops, etc.) $250,000 /EA 2 EA $500,000 

    Sub Total: $1,640,000 
      

   Police (10%) $164,000 

   Mobilization (3%) $49,200 

  MassDOT Contingency (10%) $164,000 

    Traffic Management (5%) $82,000 

Utility Relocation (estimated) $100,000 

Contingency (Sidewalks, and other unknowns estimated at 30%) $492,000 

 Order of Magnitude Total: $2,691,200 

 



Ref:  13294.00 
October 18, 2016 
Page 22 of 24 

 

 

 

 

\\vhb\proj\Worcester\13294.00 Chandler St\reports\Chandler Street Memo REV October 18 2016.docx 

 

Concept 3 (Roundabouts, Raised Median) 

Concepts 3 was reviewed as an alternative to signalization.  The following summarizes these findings: 

 See Figure 12.1 and 12.2 for Concept 3. 

 The improvements proposed are fairly consistent with Concept 1, with respect to raised median, neck downs, 
crosswalks, etc.; however, roundabouts are proposed at each of the May Street intersections.   

 From and operations standpoint, a roundabout is anticipated to operate at a slightly better LOS for all 
approaches and would have less future maintenance as compared to a traffic signal.  

 With the roundabout at May Street (north), a proposed crosswalk could be considered on the northerly leg.  
With the addition of a roundabout at this location, the driveway to WSU would need to be closed due to its 
close proximity with the center circle travel lane. 

 With the roundabout at May Street (south), significant changes to the approaches from the parking lot and 
May Street northbound would be needed to accommodate the layout of the roundabout including the 
separation of approaches and meeting deflection upon entering the roundabout.  

 This concept has a net decrease of 14 parking spaces; which is a result of the layout of each roundabout at the 
intersection. Existing on-street parking was estimated at 93 spaces, with proposed parking estimated at 79 
spaces; this includes the parking in front of the park. 

 The order of magnitude construction cost estimate for Concept 3 was estimated at approximately $4.4M.   

 It is noted that the cost estimate prepared below should be used for planning purposes only, as more 
engineering and analysis is needed to firm up the costs associated with this improvement alternative.   

 It is noted that this cost estimate has been prepared assuming that the project would be funding through the 
MassDOT/ State Transportation Improvement Program (TIP) and with MassDOT oversight. 
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Concept 3:  Order of Magnitude Cost Estimate (Roundabouts) 

Description Unit Price Quantity Total Cost 

Granite Curb (not in median) $40 /FT 2,500 FT $100,000 

Signing & Pavement Markings $40,000 /LS 1 LS $40,000 

Rectangular Rapid Flashing Beacons (RRFB) $18,000 /EA 3 EA $54,000 

Pavement Milling & Overlay $40 /SY 10,100 SY $404,000 

Retaining Wall $600 /LF 200 FT $120,000 

Drainage Modifications $300,000 /LS 1 LS $300,000 

Raised Landscaped Median $300 /LF 600 FT $180,000 
Roundabouts (full depth, splitters, mounting 
circle, curbing, etc.) $800,000 /EA 2 EA $1,600,000 

    Sub Total: $2,798,000 
      

   Police (10%) $279,800 

   Mobilization (3%) $83,940 

  MassDOT Contingency (10%) $279,800 

    Traffic Management (8%) $223,840 

Utility Relocation (estimated) $200,000 

Contingency (Loam/ seed, sidewalks, and other unknowns estimated at 20%) $559,600 

 Order of Magnitude Total: $4,424,980 

 

RECOMMENDATIONS 

VHB has reviewed data that has been collected by DPW&P and by WSU for this effort.  It is noted that we have relied 
on this information (along with some supplemental data from MassDOT) to prepare our assessments.  It is 
recommended that the City perform additional outreach to vet the improvements presented above.  Once an 
improvement plan has been vetted and selected, it is recommended that additional traffic data be collected.  This data 
would include roadway counts and supplemental turning movement counts that would be used to perform additional 
operational assessments.  As previously noted, traffic counts used for this assessment were collected when WSU was 
not in session.  In addition, a future conditions operational analysis should be reviewed (potentially projecting out to a 
10-year horizon) for the two intersections.  This would be completed to confirm that additional improvements (not 
identified), or revisions to these improvements, are not needed.  These efforts could happen during the next steps of 
the design process.  

 



 



Attachments: 

A. Traffic Counts 
B. Crash Data 
C. Parking Counts  



 



Attachment A: Traffic Counts 

  



 











Attachment B: Crash Data 
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