
   

 
 
 

10 New England Business Center Drive 
Suite 314 
Andover, MA  01810-1066 
Office 978-474-8800 
Fax 978-688-6508 

Ref: 6529 
 
November 4, 2013 
 
 
 
Town of Framingham 
Planning Board 
Memorial Building 
150 Concord Street 
Framingham, MA  01702 
 
Attn: Ms. Amanda L. Loomis 
 Planning Board Administrator 
 
Re: Response to Traffic Review Comments 
 Proposed CVS/Pharmacy® - Concord Street (Route 126)/Hartford Street 

Framingham, Massachusetts 
 
Dear Ms. Loomis: 
 
Vanasse & Associates, Inc. (VAI) is providing supplemental information and analyses in response to the 
comments raised in the October 2, 2013 letter received from Mr. Kien Ho, P.E., PTOE of BETA Group, 
Inc., (BETA) concerning his review of the July 22, 2013 Traffic Impact and Access Study (the “July 2013 
TIAS”) and the associated Site Plans prepared in support of the proposed CVS/pharmacy® to be located 
on the northwest corner of the intersection of Concord Street (Route 126) at Hartford Street in 
Framingham, Massachusetts (hereafter referred to as the “Project”).  Listed below are the comments 
raised in Mr. Ho’s October 2, 2013 review letter followed by our detailed response, with the associated 
supporting data, calculations, plans, and analysis worksheets attached. 
 
TRAFFIC IMPACT AND ACCESS STUDY 
 
Study Area Intersections 
 
Comment: The study area included within this review encompasses the following intersections: 
 

SIGNALIZED INTERSECTIONS 
Concord Street at Anzio Road/Gorman Road 
Concord Street at Hartford Street (Pepperoncini Driveway unsignalized) 

 
UNSIGNALIZED INTERSECTIONS 
Concord Street at Normandy Road/Thelma Road 
Concord Street at North Project Site Driveway/Gulf Station Driveway 
Concord Street at Prindiville Avenue/Burdette Avenue 

 
We recommend that the fire station signal system be included in the study. 
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Response: The traffic signal at the fire station operates in flashing mode until activated by an 
emergency response from the fire station.  The traffic control signal at the intersection of 
Concord Street at Hartford Street and the Project site driveway will be upgraded in its 
entirety as a part of the Project and will be interconnected and coordinated with the 
existing traffic signals to the north and south of the intersection along Concord Street, 
including the traffic signal at the fire station, and will include an emergency vehicle pre-
emption system. 

 
 
Traffic Volumes 

 
Comment: The proponent conducted turning movement counts (TMC) during the weekday evening  

(4-6PM) and Saturday mid-day peak period (11AM-2PM) at all of the study area 
intersections. The counts were conducted on Thursday, May 30th and Saturday 
June 1st, 2013. The overall peak hours for the weekday evening and Saturday mid-day 
peaks were determined to be 5:00-6:00 PM and 12:45-1:45 PM, respectively. BETA finds 
this acceptable. 

 
Response: No response necessary. 
 
Comment: The proponent compared the May and June volumes collected with 2007 MassDOT 

seasonal adjustment factor data, which showed May and June data to be higher than the 
average month. To be conservative, the proponent did not adjust the volumes downward 
to reflect average month conditions and BETA finds this acceptable. 

 
Response: No response necessary. 
 
 
Pedestrian and Bicycle Facilities 
 
Comment: A field inventory by the proponent was performed of the pedestrian and bicycle facilities 

in the study area. This inventory failed to mention the antiquated pedestrian traffic 
signals, faded crosswalks, non ADA compliant wheelchair ramps (see Figure 1) and lack 
of Accessible Pedestrian signal equipment at the Concord Street and Hartford Street/Site 
driveway intersection. Wheelchair ramps are not provided at the majority of pedestrian 
crossings at the intersection. The proponent should include a pedestrian accommodation 
upgrade and bicycle accommodations as part of the intersection mitigation. 

 
Response: Pedestrian crosswalks, pushbuttons and phasing at the intersection of Concord Street at 

Hartford Street and the Project site driveway will be upgraded to meet current Americans 
with Disabilities Act (ADA), Manual on Uniform Traffic Control Device (MUTCD)1 and 
MassDOT standards, and will include the installation of bicycle detection and associated 
signs and pavement markings. 

 

                                                           
1Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009. 
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Motor Vehicle Crash Data 
 
Comment: The proponent performed accident analyses for the years of 2008-2010 based on the most 

recent data available from MassDOT at the time of the study. MassDOT has recently 
released the 2011 crash data. We recommend that the proponent review and include the 
2011 crash data into this report. 

 
Response: Motor vehicle crash information for the study area intersections was updated to include 

the year 2011.  The data is summarized by intersection, type, severity, and day of 
occurrence, and presented in Table 3A.  A review of this data continues to indicate that, 
with the exception of the Concord Street/Anzio Road/Gorman Road intersection, the 
study area intersections have a motor vehicle crash rate below the MassDOT average for 
a signalized or unsignalized intersection, as appropriate, for the MassDOT Highway 
Division District in which the intersections are located (District 3). 

 
Comment: Crash rates were computed for all intersections and compared to the most recent 

MassDOT District 3 average. The calculated crash rates are lower than the District 3 
average for all but one of the intersections. The crash rate calculated for the 
intersection of Concord Street at Anzio Road/Gorman Road is 1.38 crashes per million 
entering vehicles (MEV) which is significantly higher than the District 3 average of 
0.89 MEV and Statewide average of 0.80 MEV. The majority of these crashes were 
rear-end or angle crashes. Upon review of the intersection, it is apparent that the signal 
layout does not meet current MUTCD standards. For instance, the existing signal lenses 
are 8-inches while the current standard is a 12-inch lens; currently no overhead signals 
are provided at the intersection but the current standard is to mount a minimum of one 
traffic signal overhead. Improving these features would improve the overall safety at the 
Concord Street at Anzio Road/Gorman Road intersection and reduce the higher than 
average crash rate. We recommend the proponent consider these upgrades as part of 
their off-site mitigation. 

 
Response: As part of the Project, existing signs and pavement markings at the Concord Street/ 

Anzio Road/Gorman Road intersection will be reviewed, upgraded and/or replaced as 
necessary; the traffic signal indications will be relamped to include 12-inch LED-type 
indications and adjusted as may be required in order to improve the visibility of the signal 
indications; pedestrian push-buttons and signal heads will be replaced as may be 
necessary to meet current design standards; the existing traffic signal timing will be 
reviewed and adjusted as may be necessary with a particular emphasis on the yellow and 
all-read clearance intervals; and the vehicle detection system will be evaluated and 
repaired/replaced or adjusted as necessary.  The existing traffic signal controller and 
cabinet will be reviewed in the context of the planned improvements and will be 
upgraded or replaced as may be necessary to accommodate the proposed modifications to 
the traffic signal system. 
 
The above measures have been purposely designed to reduce the frequency of occurrence 
of motor vehicle crashes at the intersection and off-set the projected impact of the 
Project, and can be completed within the public right-of-way subject to receipt of all 
necessary rights, permits and approvals.  The suggested additional improvements would 
appear to require private property acquisition in order to accommodate the additional 
traffic signal poles and foundations, and allow for the passage of pedestrians. 



Town of Framingham 
November 4, 2013 
Page 4 of 16 
 
 

G:\6529 Framingham, MA\Letters\RTC 110413.docx    

Table 3A 
MOTOR VEHICLE CRASH DATA SUMMARYa 

 
  

Concord Street/ 
Anzio Road/ 

Gorman Road 

Concord Street/ 
Normandy Road/ 

Thelma Road 

Concord Street/ 
North Site Drive/ 

Gulf Station Drive 

 
Concord Street/ 
Hartford Street/ 
South Site Drive 

 
Concord Street/ 

Prindiville Avenue/ 
Burdette Avenue 

 
Traffic Control Type:b 
 
Year: 
 2008 
 2009 
 2010 
 2011 
 Total 

 
TS 

 
 

12 
13 
11 
  8 
44 

 
U 

 
 

2 
5 
3 

  3 
13 

 
U 

 
 

3 
0 
1 
4 
8 

 
TS 

 
 

5 
7 
5 

  2 
19 

 
U 

 
 

7 
1 
2 

  1 
11 

 
Average 
Calculated Crash Ratec 
Significant?d 

 
11.00 

1.26 
Yes 

 
3.25 
0.40 

No 

 
2.00 
0.26 

No 

 
4.75 
0.55 

No 

 
2.75 
0.38 

No 
 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Fixed Object 
 Pedestrian/Bicycle 
 Unknown/Other 
 Total 

 
 

16 
26 
0 
0 
1 
1 

  0 
44 

 
 

0 
11 
0 
0 
1 
1 

  0 
13 

 
 

3 
5 
0 
0 
0 
0 
0 
8 

 
 

7 
6 
0 
4 
1 
1 

  0 
19 

 
 

4 
6 
1 
0 
0 
0 

  0 
11 

 
Day of Week: 
 Monday through Friday 
 Saturday 
 Sunday 
 Total 

 
 

33 
6 

  5 
44 

 
 

7 
5 

  1 
13 

 
 

6 
2 
0 
8 

 
 

14 
3 

  2 
19 

 
 

9 
2 

  0 
11 

 
Severity: 
 Property Damage Only 
 Personal Injury 
 Fatality 
 Total 
 

 
 

27 
17 
  0 
44 

 
 

6 
7 

  0 
13 

 
 

8 
0 
0 
8 

 
 

14 
5 

  0 
19 

 
 

8 
3 

  0 
11 

aSource:  MassDOT Safety Management/Traffic Operations Unit records, 2008 through 2011. 
bTraffic Control Type: U = unsignalized; TS = traffic signal; R = rotary/roundabout. 
cCrash rate per million vehicles entering the intersection. 
dThe intersection crash rate is significant if it is found to exceed 0.66 crashes per million vehicles entering an intersection for an 

unsignalized intersection and 0.89 crashes per million vehicles entering an intersection for a signalized intersection as defined by 
MassDOT for the MassDOT District in which the Project is located (District 3). 
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Future Traffic Growth 
 
Comment: Traffic volumes were projected to 2018 to reflect a future 5-year planning horizon. No-

Build conditions were calculated by increasing existing traffic volumes by an annual 
growth rate of 1% per year (over a 5-yr period). We find this growth rate to be high. A 
growth rate of 0.5% has historically been used for projects in Town. We recommend that 
the proponent adjust the future volumes accordingly to incorporate a growth rate of 0.5% 
per year over 5 years. 

 
Response: The 2018 No-Build and Build condition peak-hour traffic-volume networks and analyses 

were revised to incorporate a 0.5 percent per year compounded annual background traffic 
growth rate.  The revised 2018 No-Build weekday evening and Saturday midday peak-
hour traffic-volumes are depicted on Figures 4A and 5A, respectively, with the 2018 
Build weekday evening and Saturday midday peak-hour traffic-volumes depicted on 
Figures 9A and 10A, respectively.  The results of the revised intersection capacity and 
vehicle queue analyses are summarized in Tables 9A and 10A.  Please note that the 
revised 2018 Build condition peak-hour traffic volumes and analyses also reflect revised 
traffic volume projections and a revised trip distribution pattern for the Project 
(discussion follows). 

 
Comment: Discussions with the Town Planning Department confirmed that no additional planned 

development traffic is expected and therefore we find it acceptable that the proponent 
added no additional future development traffic to the volumes.  

 
Response: No response necessary. 
 
 
Trip Generation (Site-Generated Traffic) 
 
Comment: The proposed trip generation data was calculated using the latest Institute of 

Transportation Engineers (ITE) data Land Use Code 881 -Pharmacy/Drugstore with 
Drive-Through Window. As a result of this project, the expected new trips are 113 and 93 
during the weekday evening and Saturday mid-day peak periods, respectively. We request 
that the proponent verify the daily Saturday number of vehicle trips were determined 
since the ITE Trip Generation manual has insufficient information to determine these 
trips. We also request that the proponent collect empirical trip generation data from two 
or three similar dual drive-thru sites to support the ITE trip generation data. 

 
Response: Traffic counts were completed during the weekday evening (4:00 to 6:00 PM) and 

Saturday midday (11:00 AM to 2:00 PM) peak periods in October 2013 at two existing 
CVS/pharmacies® with drive-through prescription facilities similar to that proposed.  A 
comparison of the average observed trip rates to the ITE trip rates used in the July 2013 
TIAS is provided in Table A, with the detailed traffic counts for each observation site 
attached hereto. 
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Table A 
COMPARISON OF ITE AND EMPIRICAL CVS/PHARMACY® 
TRIP RATES 

 

 Trips per 1,000 sf 

Time Period/Direction 
ITE LUC 881 

Trip Ratea 
CVS/Pharmacy® 

Observed Trip Rateb 
 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

4.95 
4.96 
9.91 

 
 

5.75 
  5.93 
11.68 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

4.02 
4.18 
8.20 

 
 

6.88 
  7.35 
14.23 

aBased on ITE LUC 881, Pharmacy/Drugstore with Drive-Through Window. 
bBased on average of empirical data collected at two existing CVS/pharmacy® locations. 
 

 
As can be seen in Table A, the empirical trip rates were found to be higher than the ITE 
trip rates and, therefore, the empirical data was used to develop the traffic characteristics 
of the Project.  Table 4A summarizes the anticipated traffic characteristics of the Project 
using the empirical trip rates, with the revised Project-generated peak-hour traffic-volume 
networks shown on Figures 7A and 8A, and the associated revised 2018 Build condition 
peak-hour traffic volumes shown on Figures 9A and 10A.  Please note that these figures 
also reflect a revised trip distribution pattern for the Project (discussion follows).  
Revised average weekday and Saturday daily trip-generation projections were developed 
for the Project using the empirical peak-hour trip rates. 
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Table 4A 
TRIP GENERATION SUMMARY 

 

 
Vehicle Trips 

Time Period/Direction 

(A) 
Proposed 
Pharmacy 

(15,195 sf)a 

(B = A x 0.25) 
25% Pass-By 

Trips 
(C = A - B) 
New Trips 

 
Average Weekday Daily: 
 Entering 
 Exiting 
 Total 

 
 

865 
   865 
1,730 

 
 

217 
217 
434 

 
 

648 
   648 
1,296 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

87 
  90 
177 

 
 

22 
22 
44 

 
 

65 
  68 
133 

 
Saturday Daily: 
 Entering 
 Exiting 

Total 

 
 

1,058 
1,058 
2,116 

 
 

265 
265 
530 

 
 

793 
   793 
1,586 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

104 
112 
216 

 
 

27 
27 
54 

 
 

77 
  85 
162 

aBased on empirical data collected at two CVS/pharmacy® locations with a drive-through facility. 
 
 
 As can be seen in Table 4A, based on empirical data, the Project is expected to generate 

approximately 1,296 new vehicle trips on an average weekday (two-way volume over the 
operational day of the pharmacy), with approximately 133 new vehicle trips expected 
during the weekday evening peak-hour.  On a Saturday, the Project is expected to 
generate approximately 1,586 new vehicle trips (again, two-way volume over the 
operational day), with approximately 162 new vehicle trips expected during the Saturday 
midday peak-hour. 

 
Comment: The percentage of pass-by trips was also calculated using ITE data. A pass-by deduction 

of 25% was taken from the proposed traffic volumes and not added to the No-Build 
roadway network volumes during each of the peak periods. BETA finds this standard 
practice acceptable. 

 
Response: No response necessary. 
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Trip Distribution/Assignment 
 
Comment: Site generated trips were distributed onto the study area network based on the review of 

existing traffic patterns. The weekday evening and Saturday mid-day volumes are similar. 
We question this trip distribution. The 50% trip distribution from north of the site seems 
high as there are several types of drug stores on Route 9. We ask the proponent verify the 
trip distribution. 

 
Response: As requested by BETA, a review of the location of existing pharmacies in the area was 

completed.  Based on this review, it was determined that there are existing pharmacies 
located both north and south of the Project site.  While it is expected that the directional 
distribution of generated trips to and from the Project site will generally follow existing 
traffic patterns within the study area, the trip distribution pattern for the Project was 
modified slightly to reflect increased use of Hartford Street (20 percent vs. 10 percent) 
and Concord Street south of the Project site (50 percent vs. 40 percent), with a 
corresponding reduction in traffic to/from the north on Concord Street (30 percent vs. 
50 percent).  The modified trip distribution pattern is shown in Table 5A and graphically 
depicted on Figure 6A, with Figures 7A and 8A depicting the revised Project-generated 
traffic assignment, and Figures 9A and 10A depicting the associated revised 2018 Build 
condition peak-hour traffic volumes. 

 
 

Table 5A 
TRIP-DISTRIBUTION SUMMARY 
 

Roadway 
Direction 
(To/From) Percent 

 
Concord Street 
Concord Street 
Hartford Street 

 
North 
South 
East 

 
30 
50 

  20 
 
TOTAL 
 

  
100 

 
 
Capacity & Queue Analysis 
 
Comment: CONCORD STREET AT ANZIO ROAD/GORMAN ROAD 

Capacity and queue analysis results were not provided for the 2018 Build with mitigation 
condition at the intersection of Concord Street at Anzio Road/Gorman Road. The 
capacity analysis results should be provided for our review. 

 
Response: The revised 2018 Build with Mitigation capacity analysis results are summarized in 

Table 12A. 
 
Comment: A review of the 2013 Existing and 2018 Build condition revealed that the Concord Street 

northbound approach would degrade from a LOS C to LOS D and the southbound 
approach would degrade from a LOS B to LOS C. While the LOS may be acceptable, 
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queuing is a problem along the Concord Street corridor. The northbound queue length 
currently extends more than 900 feet which is past the Normandy Road/Thelma Road 
intersection. Queue lengths along Concord Street approaching the intersection would 
increase by approximately 100 feet in both directions during both peak periods. 

 
Response: An optimal traffic signal timing and phasing plan will be implemented at the 

Concord Street/Anzio Road/Gorman Road intersection prior to the issuance of a 
Certificate of Occupancy for the Project and subject to receipt of all necessary rights, 
permits and approvals.  Under 2018 Build with Mitigation conditions, the north and 
southbound vehicle queues on Concord Street are estimated to increase by between 0 to 
2 vehicles during the peak periods when compared to No-Build conditions. 

 
Comment: CONCORD STREET AT HARTFORD STREET/SOUTH DRIVEWAY 

Overall, the analysis reflects minor degradations in overall LOS and/or delay from the 
2013 Existing to 2018 Build with mitigation conditions at the Concord Street and 
Hartford Street/Site driveway intersection. The most significant movement improvement 
would be the Hartford Street westbound approach to the intersection. This movement 
would improve from a LOS F to a LOS E during the PM peak period. All other 
movements would continue to operate at a LOS D or better. 

 
Response: No response necessary; a similar level of improvement is noted under the revised traffic 

volume conditions (see Table 12A). 
 
Comment: The overall intersection would degrade from a LOS B to LOS C with an increase in delay 

from 19.6 seconds to 22.1 seconds from the 2013 Existing to 2018 Build with mitigation 
condition during the evening peak and remain a LOS B with a 13.0 to 14.4 increase in 
delay during the Saturday mid-day peak period. 

 
Response: The revised capacity analysis indicates that the Concord Street/Hartford Street/Project 

site driveway intersection will operate at an overall LOS C during the weekday evening 
peak-hour and at LOS B during the Saturday midday peak-hour under 2018 No-Build, 
2018 Build and 2018 Build with Mitigation conditions (no change in overall LOS 
reported over No-Build conditions). 

 
Comment: The queue length along Concord Street northbound approaching the intersection would 

increase by approximately 100 feet during the PM peak period extending past the 
Prindiville Avenue/Burdette Avenue intersection. 

 
Response: Under 2018 Build with Mitigation conditions, the projected average north and 

southbound vehicle queues on Concord Street are estimated to increase by between 
1 to 2 vehicles during the peak periods, with the 95th percentile queue (exceeded only 
5 percent of the time during the peak-hour) estimated to increase by between 5 to 
6 vehicles during the peak periods.  However, overall delays at the improved intersection 
are projected to increase by only 2 seconds during the weekday evening peak-hour and by 
2.9 seconds during the Saturday midday peak-hour when compared to No-Build 
conditions. 
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Comment: CONCORD STREET AT PRINDIVILLE/BURDETTE AND CONCORD STREET AT NORMANDY 
ROAD/THELMA ROAD 
Without mitigation proposed at these two unsignalized intersections within the study 
area, a few approaches will remain a LOS F during the 2018 Build with mitigation 
conditions. These approaches are listed below: 

 
Concord Street at Prindiville Avenue/Burdette Avenue 

o PM - Prindiville Avenue & Burdette Avenue 
o Saturday - Prindiville Avenue 

 
Concord Street at Normandy Road/Thelma Road 

o PM - Thelma Road 
 

Due to the long queuing and traffic congestion issue, a traffic signal warrant analysis 
should be included for these two intersections to improve overall traffic progression. 

 
Response: An analysis of operating conditions at the unsignalized intersections of Concord Street at 

Normandy Road and Thelma Road and Concord Street at Prindiville Avenue and 
Burdette Avenue indicates that motorists exiting Thelma Road, Prindiville Avenue and 
Burdette Avenue experience excessive delay during one or both peak periods under 
2013 Existing conditions independent of the Project due to the relatively large volume of 
conflicting traffic on Concord Street.  The addition of Project-related traffic to these 
intersections resulted in a minimal increase in vehicle queuing over No-Build conditions 
(0 to 1 vehicle). 

 
Given the reported poor operating conditions at these intersections again, independent of 
the Project, a Traffic Signal Warrant Analysis (TSWA) was conducted at both locations 
in accordance with the methodology and procedures outlined in the Manual on Uniform 
Traffic Control Devices (MUTCD).2  In order to complete this analysis, 12-hour manual 
turning movement and vehicle classification counts were conducted at the subject 
intersections on Wednesday, October 9, 2013. 
 
In brief, The MUTCD establishes nine warrants or criteria to evaluate a location for the 
installation (or retention) of a traffic signal.  At least one of the nine warrants must be 
satisfied in order to justify the installation or retention of a traffic signal; however, 
satisfaction of a warrant in and of itself does not necessarily indicate that the installation 
of a traffic signal is the best traffic control solution.  An engineering evaluation of the 
location in question should indicate that the establishment of traffic signal control will 
improve the overall safety and/or operation of the intersection.  Table B lists the nine 
warrants used to evaluate an intersection for traffic signal control as presented in the 
MUTCD. 
 
 

  

                                                           
2Ibid. 
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Table B 
TRAFFIC SIGNAL WARRANTS 
 

Warrant No. 
 

Description 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

 

 
Eight-Hour Vehicular Volume 
Four-Hour Vehicular Volume 
Peak-Hour 
Pedestrian Volume 
School Crossing 
Coordinated Signal System 
Crash Experience 
Roadway Network 
Intersection Near a Grade Crossing 

 
 
Each of the nine traffic signal warrants listed in Table B were evaluated for the 
intersections of Concord Street at Normandy Road and Thelma Road and Concord Street 
at Prindiville Avenue and Burdette Avenue based on the current intersection geometry 
and under 2013 Existing, 2018 No-Build and 2018 Build traffic volume conditions.  
Based on this evaluation, the installation of a traffic control signal was not found to be 
warranted at either intersection.  Further, the installation of a traffic control signal at 
either intersection absent intervening measures would have the distinct potential to 
induce cut-through traffic on the intersecting residential roadways.  The detailed TSWA 
worksheets and supporting materials are attached. 

 
 
Off-Site Mitigation 
 
Comment: BETA has reviewed the proposed measures of mitigation by the proponent, assessed the 

adequacy of the measures and recommended additional mitigation measures to be 
considered of this development.  

 
CONCORD STREET AT ANZIO ROAD/GORMAN ROAD 

 
The proponent proposes to upgrade and/or replace the existing signs and pavement 
markings as needed, relamp and adjust existing signal indications, adjust the signal 
timing and repair vehicle detection at the intersection.  

 
• In addition, BETA recommends the signal equipment be upgraded. For example, the 

8-inch signal lenses be replaced with the current standard 12-inch lenses, the 
pedestrian signals be upgraded, and a minimum of one traffic signal per direction be 
mounted overhead to improve the overall safety at the intersection and help reduce 
the higher than average crash rate. Also, the signal cabinet be replaced and 
controller be upgraded. 
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Response: As part of the Project, existing signs and pavement markings at the Concord Street/ 
Anzio Road/Gorman Road intersection will be reviewed, upgraded and/or replaced as 
necessary; the traffic signal indications will be relamped to include 12-inch LED-type 
indications and adjusted as may be required in order to improve the visibility of the signal 
indications; pedestrian push-buttons and signal heads will be replaced as may be 
necessary to meet current design standards; the existing traffic signal timing will be 
reviewed and adjusted as may be necessary with a particular emphasis on the yellow and 
all-read clearance intervals; and the vehicle detection system will be evaluated and 
repaired/replaced or adjusted as necessary.  The existing traffic signal controller and 
cabinet will be reviewed in the context of the planned improvements and will be 
upgraded or replaced as may be necessary to accommodate the proposed modifications to 
the traffic signal system. 
 
The above measures have been purposely designed to reduce the frequency of occurrence 
of motor vehicle crashes at the intersection and off-set the potential impacts of the 
Project, and can be completed within the public right-of-way subject to receipt of all 
necessary rights, permits and approvals.  The suggested addition of traffic signal poles 
and mast arms would appear to require private property acquisition in order to 
accommodate the poles and foundations, and allow for the passage of pedestrians. 

 
Comment: The analysis shows the same pedestrian phase timing at this intersection for the 2013 

Existing analysis and the 2018 Build with mitigation analysis. Please verify that the 
pedestrian phase timing is in conformance with the latest 2009 MUTCD standards. 

 
Response: The revised traffic operations analysis summarized in Table 12A has been refined to 

reflect the modified pedestrian phase timing at this intersection. 
 
Comment: CONCORD STREET AT HARTFORD STREET/SOUTH DRIVEWAY 

The proponent is proposing to integrate the southern driveway into the existing signal 
system at the intersection. The driveway signalization will provide a safer and more 
efficient traffic operation. It is unclear as to whether or not the proponent is planning to 
reconstruct the entire intersection and upgrade all of the signal equipment.  
 

Response: The traffic signal system at the intersection of Concord Street at Hartford Street and the 
Project site driveway will be reconstructed, upgraded and replaced in its entirety.  A 
Conceptual Improvement Plan depicting the planned intersection and traffic control 
improvements at the intersection is enclosed. 

 
Comment: In order to improve the visibility of the traffic signals a minimum of one signal head per 

approach should be mounted overhead, several of the signal heads should be replaced, 
the pedestrian signals should be replaced and upgraded with APS equipment, and the 
intersection should be ADA must compliant. In addition, fire station traffic signal system 
pre-emption should be integrated as part of the signal upgrade. We request that the 
proponent verify that these improvements will be included as part of the proposed 
mitigation. 

 
Response: As stated previously, the traffic signal system at the intersection of Concord Street at 

Hartford Street and the Project site driveway will be reconstructed, upgraded and 
replaced in its entirety, and will include APS equipment and ADA compliant wheelchair 
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ramps and pedestrian traffic signal equipment.  The reconstructed traffic signal system 
will include an emergency vehicle pre-emption system and will be coordinated with the 
flashing emergency signal at the fire station.  A Conceptual Improvement Plan depicting 
the planned intersection and traffic control improvements at the Concord Street/Hartford 
Street/Project site driveway intersection is enclosed. 

 
Comment: The analysis shows identical pedestrian phase timing at this intersection for the 2013 

Existing analysis and the 2018 Build with mitigation analysis. An average of 25 
pedestrians per hour cross at the intersection during the weekday peak period. Please 
verify that the pedestrian phase timing is in conformance with the proper pedestrian 
clearance according to the latest 2009 MUTCD standards. 

 
Response: The revised traffic operations analysis summarized in Table 12A has been refined to 

reflect the modified pedestrian phase timing at this intersection. 
 
 
Neighborhood Roadway Traffic Impact 
 
Comment: The study did not evaluate potential cut-through traffic through the immediate 

surrounding neighborhoods. 
 
Response: The access configuration for the Project and the planed off-site roadway, intersection and 

traffic control improvements have been specifically designed to reduce the potential 
inducement of cut-through traffic through the immediate surrounding residential 
neighborhoods for residents not destined to the Project site.  The access configuration for 
the Project has been purposely designed to focus traffic toward Concord Street and 
Hartford Street, with no access afforded from or proximate to the immediate residential 
streets.  Further, the planned improvements to the Concord Street/Harford Street and 
Concord Street/Anzio Road/Gorman Road intersections, including the interconnection 
and coordination of traffic signals along the Concord Street corridor (inclusive of the 
flashing emergency signal at the fire station) will facilitate the safe and efficient 
movement of vehicles, pedestrians and bicycles in the area such that the introduction of 
Project-related traffic will not in and of itself induce cut-through traffic on neighborhood 
streets. 

 
 
SITE PLAN 
 
Comment: BETA has reviewed the site plan specifically for geometric, access and traffic circulation 

concerns and offers the following comments: 
 
 An estimation of the anticipated average and maximum queue length for the dual drive-

thru was not included in the TIAS for the proposed facility. Based on the site plan, there 
is approximately 140’ of queue storage (approximately 6 vehicles) for the inner drive-
thru lane and approximately 65’ (approximately 3 vehicles) before conflict would occur 
between queued vehicles and vehicles entering/exiting the north entrance or vehicles 
circulating the parking lot. We request that the proponent provide an empirical queue 
analysis by collecting queue length data at two similar dual drive-thru CVS/pharmacy 
locations to verify that the queues would not extend back enough to create conflict. 
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Response: Vehicle queue observations were completed at the drive-through prescription facilities in 

conjunction with the traffic counts performed at the two (2) CVS/pharmacy® locations 
that were selected to establish the empirical trip rates for the Project.  Based on these 
observations, the average vehicle queue was found to be approximately one (1) vehicle 
and the maximum observed vehicle queue was found to be three (3) vehicles.  As such, 
and as indicated in BETA’s review of the drive-through prescription facility, the drive-
through area is appropriately designed to accommodate the observed maximum vehicle 
queue without impeding access to the Project site or on-site circulation.  The drive-
through prescription facility vehicle queue observations are attached hereto. 
 
It should be noted that the Site Plan for the Project has been revised to eliminate the outer 
drive-through lane.  This modification would not impact the conclusion stated above with 
respect to the adequacy of the drive-through facility to accommodate the projected 
vehicle queue given that the queue observations cited above represent the observed queue 
on a per lane basis and that simultaneous occupancy of both lanes by a vehicle was 
infrequent and limited in duration. 

 
Comment: We request that the proponent identify the primary route for emergency, delivery (WB-

50) and service vehicles to the site and graphically shown circulating the site using 
AutoTurn to ensure that vehicle turning radii are adequate. It is unclear how a WB-50 
truck will be able to perform delivery at the loading dock. 

 
Response: An AutoTurn® analysis for the requested vehicles has been prepared by Civil Design 

Group and is attached hereto. 
 
Comment: The 12’x25’ loading area as shown behind the proposed CVS appears to allow an 

approximately 10’ wide lane for drive-thru vehicles to travel through. Circulation would 
be more challenging if loading vehicles parked slightly outside their allotted area. It 
appears that the delivery truck will be in conflict with the drive-thru operation. 

 
Response: The designated loading area shown behind the proposed building is sufficiently wide to 

accommodate small delivery vehicles such as FedEx, UPS, Coke, Pepsi and similar 
vendors, while affording sufficient room for vehicles to maneuver around such vehicles 
in a safe and efficient manner, even in the event that said vehicles may be parked slightly 
outside of the designated area. 
 
With respect to the loading area for the tractor-semitrailer combination (WB-50), 
deliveries by such vehicles will occur approximately one (1) to two (2) times per week 
and are scheduled during off-peak customer hours.  When these deliveries occur, the 
drive-through lane adjacent to the pharmacy building is closed and traffic cones are 
placed to direct vehicles around the truck. 

 
Comment: The site plan shows 13 less parking spaces provided than required. Additional parking 

needs to be provided. 
 
Response: The Project will provide 71 parking spaces to meet the needs of customers and 

employees, or a parking ratio of approximately 4.67 spaces per 1,000 sf.  This parking 
ratio exceeds the observed peak parking demand values published by the Institute of 
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Transportation Engineers (ITE)3 for a pharmacy with drive-through window, which 
documented average and 85th percentile peak parking demands of 2.39 and 2.92 spaces 
per 1,000 sf, respectively, on a weekday, and 2.18 and 2.94 spaces per 1,000 sf, 
respectively, on a Saturday.  As such, the proposed parking supply is sufficient to meet 
the anticipated parking demands of the Project while preserving (or increasing) open 
space and reducing impervious area. 

 
 
CONCORD STREET AT NORTH DRIVEWAY 
 
Comment: The proponent is proposing to create a right-turn in access and right-turn out only egress 

at the north driveway and offers the following recommendations: 
 

BETA recommends the installation of “No Left Turn” signage at the north site driveway 
to deter prohibited left turn movements from Concord Street northbound into the 
driveway. 

 
Response: The enclosed Conceptual Improvement Plan reflects the installation of the requested 

signs. 
 
Comment: BETA recommends the installation of “Do Not Enter” signage at the north site driveway 

to deter left turn movements from Concord Street northbound into the driveway egress 
lane. 

 
Response: The enclosed Conceptual Improvement Plan reflects the installation of the requested 

signs. 
 
Comment: BETA recommends the consideration of a raised median at the north site driveway in 

order to physically deter and prohibit left-turn movements into or out of the driveway. 
 
Response: In order to accommodate the turning and maneuvering requirements for delivery trucks, 

the island to be installed within the north Project site driveway will be a flush, serrated 
concrete island.  The proposed island in combination with: i) the redesign of the driveway 
to improve the channelization of vehicles exiting the Project site; and ii) the installation 
of the recommended turn restriction signs noted above and depicted on the enclosed 
Conceptual Improvement Plan; will serve to deter motorists from turning left to enter or 
exit the Project site at the north Project site driveway. 

 
 
  

                                                           
3Parking Generation, 4th Edition; Institute of Transportation Engineers; Washington, D.C.; 2010. 
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Table 9A 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2013 Existing 2018 No-Build 2018 Build 
 

Signalized Intersection/Peak Hour/Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
Concord Street at Anzio Road and Gorman Road 
 Weekday Evening: 
  Anzio Road EB LT 
  Anzio Road EB TH/RT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH 
  Overall 
 Saturday Midday: 
  Anzio Road EB LT 
  Anzio Road EB TH/RT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH 
  Overall 
 

 
 
 

0.69 
0.12 
0.86 
0.49 
0.69 

-- 
 

0.71 
0.09 
0.82 
0.25 
0.60 

-- 

 
 
 

52.4 
21.9 
28.4 
12.8 
10.7 
22.0 

 
53.1 
22.4 
24.6 

5.8 
8.8 

20.6 

 
 
 

D 
C 
C 
B 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

20/34 
1/3 

12/20 
-- 

 
6/9 
1/2 

20/34 
1/1 

9/15 
-- 

 
 
 

0.70 
0.12 
0.89 
0.52 
0.71 

-- 
 

0.72 
0.09 
0.84 
0.27 
0.62 

-- 

 
 
 

52.8 
21.8 
31.6 
18.4 
11.3 
23.9 

 
53.5 
22.4 
26.4 

6.2 
9.3 

21.6 

 
 
 

D 
C 
C 
B 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

21/36 
1/4 

13/21 
-- 

 
6/9 
1/2 

21/36 
1/1 

10/16 
-- 

 
 
 

0.70 
0.12 
0.91 
0.55 
0.72 

-- 
 

0.72 
0.09 
0.86 
0.28 
0.63 

-- 

 
 
 

52.8 
21.8 
32.7 
21.9 
11.5 
24.8 

 
53.5 
22.4 
28.0 

6.4 
9.5 

22.4 

 
 
 

D 
C 
C 
C 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

22/37 
2/5 

13/22 
-- 

 
6/9 
1/2 

23/37 
1/1 

11/16 
-- 

See notes at end of table. 
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Table 9A (Continued) 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 

 

 
 

2013 Existing 2018 No-Build 2018 Build 
 

Signalized Intersection/Peak Hour/Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
Concord Street at Hartford Street and South 
Project Site Driveway 
 Weekday Evening: 
  South Project Site Driveway EB LT/TH/RT 
  South Project Site Driveway EB LT 
  South Project Site Driveway EB TH/RT 
  Hartford Street WB LT/TH 
  Hartford Street WB RT 
  Concord Street NB LT/TH 
  Concord Street NB RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 
  Overall 
 Saturday Midday: 
  South Project Site Driveway EB LT/TH/RT 
  South Project Site Driveway EB LT 
  South Project Site Driveway EB TH/RT 
  Hartford Street WB LT/TH 
  Hartford Street WB RT 
  Concord Street NB LT/TH 
  Concord Street NB RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 
  Overall 
 

 
 
 
 

0.03 
-- 
-- 

1.01 
0.64 
0.71 
0.10 
0.28 
0.62 

-- 
 

0.07 
-- 
-- 

0.53 
0.54 
0.71 
0.08 
0.23 
0.62 

-- 

 
 
 
 

20.2 
-- 
-- 

>80.0 
9.4 

17.2 
1.0 
5.0 
7.8 

19.6 
 

16.6 
-- 
-- 

43.5 
9.3 

16.9 
0.8 
4.4 
7.7 

13.0 

 
 
 
 

C 
-- 
-- 
F 
A 
B 
A 
A 
A 
B 
 

B 
-- 
-- 
D 
A 
B 
A 
A 
A 
B 

 
 
 
 

0/1 
-- 
-- 

5/9 
0/2 

10/16 
0/1 
1/1 

6/10 
-- 

 
0/0 

-- 
-- 

3/5 
0/2 

10/16 
0/1 
1/1 

6/10 
-- 

 
 
 
 

0.03 
-- 
-- 

1.04 
0.64 
0.73 
0.10 
0.30 
0.63 

-- 
 

0.07 
-- 
-- 

0.63 
0.55 
0.73 
0.09 
0.24 
0.64 

-- 

 
 
 
 

20.2 
-- 
-- 

>80.0 
9.5 

18.0 
1.1 
5.2 
8.1 

20.6 
 

16.6 
-- 
-- 

44.2 
9.2 

17.8 
0.8 
4.6 
8.0 

13.4 

 
 
 
 

C 
-- 
-- 
F 
A 
B 
A 
A 
A 
C 
 

B 
-- 
-- 
D 
A 
B 
A 
A 
A 
B 

 
 
 
 

0/1 
-- 
-- 

5/9 
0/2 

11/17 
0/1 
1/1 

7/10 
-- 

 
0/0 

-- 
-- 

3/5 
0/2 

11/17 
0/1 
1/1 

7/11 
-- 

 
 
 
 

-- 
0.33 
0.17 
1.20 
0.64 
0.82 
0.10 
0.31 
0.63 

-- 
 

-- 
0.24 
0.22 
0.71 
0.54 
0.85 
0.08 
0.26 
0.64 

-- 

 
 
 
 

-- 
37.6 
14.4 

>80.0 
9.5 

22.8 
1.0 
5.4 
8.1 

28.5 
 

-- 
30.9 
14.3 
49.4 

9.0 
25.7 

0.8 
4.9 
8.3 

17.3 

 
 
 
 

-- 
D 
B 
F 
A 
C 
A 
A 
A 
C 
 

-- 
C 
B 
D 
A 
C 
A 
A 
A 
B 

 
 
 
 

-- 
1/2 
1/2 

6/10 
0/2 

12/22 
0/1 
1/1 

7/10 
-- 

 
-- 

1/2 
1/2 
3/6 
0/2 

13/23 
0/1 
1/1 

7/11 
-- 

aVolume-to-capacity ratio. 
bPercentile delay per vehicle in seconds. 
cLevel-of-Service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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Table 10A 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 

 

 
 

2013 Existing 2018 No-Build 2018 Build 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
Concord Street at Normandy Road and Thelma Road 
 Weekday Evening: 
  Normandy Road EB LT/TH/RT 
  Thelma Road WB LT/TH/RT 
  Concord Street NB LT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 
 Saturday Midday: 
  Normandy Road EB LT/TH/RT 
  Thelma Road WB LT/TH/RT 
  Concord Street NB LT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 

 
 
 

65 
7 

87 
902 

4 
919 

 
53 

2 
64 

859 
2 

838 

 
 
 

28.7 
>50.0 

10.8 
0.0 
9.9 
0.0 

 
23.2 
16.7 
10.3 

0.0 
9.9 
0.0 

 
 
 

D 
F 
B 
A 
A 
A 
 

C 
C 
B 
A 
A 
A 

 
 
 

2 
1 
1 
0 
0 
0 
 

1 
0 
1 
0 
0 
0 

 
 
 

67 
7 

89 
925 

4 
942 

 
54 

2 
66 

881 
2 

859 

 
 
 

30.8 
>50.0 

11.0 
0.0 
9.9 
0.0 

 
24.3 
17.1 
10.4 

0.0 
10.1 

0.0 

 
 
 

D 
F 
B 
A 
A 
A 
 

C 
C 
B 
A 
B 
A 

 
 
 

2 
1 
1 
0 
0 
0 
 

1 
0 
1 
0 
0 
0 

 
 
 

67 
7 

89 
943 

4 
952 

 
54 

2 
66 

904 
2 

876 

 
 
 

31.7 
>50.0 

11.1 
0.0 

10.1 
0.0 

 
25.3 
17.5 
10.5 

0.0 
10.2 

0.0 

 
 
 

D 
F 
B 
A 
B 
A 
 

D 
C 
B 
A 
B 
A 

 
 
 

2 
1 
1 
0 
0 
0 
 

1 
0 
1 
0 
0 
0 

 
Concord Street at the Project Site North Driveway and the 
Gulf Gas Station Driveway 
 Weekday Evening: 
  Project Site North Driveway EB LT/TH/RT 
  Project Site North Driveway EB RT 
  Gulf Gas Station Driveway WB LT/TH/RT 
  Concord Street NB LT/TH/RT 
  Concord Street SB LT/TH/RT 
 Saturday Midday: 
  Project Site North Driveway EB LT/TH/RT 
  Project Site North Driveway EB RT 
  Gulf Gas Station Driveway WB LT/TH/RT 
  Concord Street NB LT/TH/RT 
  Concord Street SB LT/TH/RT 
 

 
 
 
 

2 
-- 

33 
975 
889 

 
3 
-- 

25 
901 
852 

 
 
 
 

>50.0 
-- 

23.3 
0.0 
0.1 

 
>50.0 

-- 
19.5 

0.0 
0.2 

 
 
 
 

F 
-- 
C 
A 
A 
 

F 
-- 
C 
A 
A 

 
 
 
 

1 
-- 
1 
0 
0 
 

1 
-- 
1 
0 
0 

 
 
 
 

2 
-- 

33 
1,000 

911 
 

3 
-- 

25 
924 
873 

 
 
 
 

>50.0 
-- 

24.3 
0.0 
0.1 

 
>50.0 

-- 
20.1 

0.0 
0.2 

 
 
 
 

F 
-- 
C 
A 
A 
 

F 
-- 
C 
A 
A 

 
 
 
 

1 
-- 
1 
0 
0 
 

1 
-- 
1 
0 
0 

 
 
 
 

-- 
8 

33 
1,019 

921 
 

-- 
9 

25 
949 
890 

 
 
 
 

-- 
16.7 
25.1 

0.0 
0.1 

 
-- 

16.8 
20.8 

0.0 
0.2 

 
 
 
 

-- 
C 
D 
A 
A 
 

-- 
C 
C 
A 
A 

 
 
 
 

-- 
0 
1 
0 
0 
 

-- 
0 
1 
0 
0 

See notes at end of table. 
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Table 10A (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 

 

 
 

2013 Existing 2018 No-Build 2018 Build 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
Concord Street at Prindiville Avenue and Burdette Avenue 
 Weekday Evening: 
  Prindiville Avenue EB LT/TH/RT 
  Burdette Avenue WB LT/TH/RT 
  Concord Street NB LT/TH/RT 
  Concord Street SB LT/TH/RT 
 Saturday Midday: 
  Prindiville Avenue EB LT/TH/RT 
  Burdette Avenue WB LT/TH/RT 
  Concord Street NB LT/TH/RT 
  Concord Street SB LT/TH/RT 
 

 
 
 

45 
21 

769 
964 

 
49 

8 
768 
875 

 
 
 

>50.0 
>50.0 

0.4 
0.1 

 
>50.0 

48.8 
0.3 
0.0 

 
 
 

F 
F 
A 
A 
 

F 
E 
A 
A 

 
 
 

4 
1 
0 
0 
 

4 
1 
0 
0 

 
 
 

46 
21 

788 
988 

 
50 

8 
787 
897 

 
 
 

>50.0 
>50.0 

0.4 
0.1 

 
>50.0 
>50.0 

0.2 
0.0 

 
 
 

F 
F 
A 
A 
 

F 
F 
A 
A 

 
 
 

4 
2 
0 
0 
 

4 
1 
0 
0 

 
 
 

46 
21 

816 
1,018 

 
50 

8 
824 
934 

 
 
 

>50.0 
>50.0 

0.4 
0.1 

 
>50.0 
>50.0 

0.2 
0.0 

 
 
 

F 
F 
A 
A 
 

F 
F 
A 
A 

 
 
 

5 
2 
0 
0 
 

4 
1 
0 
0 

aDemand in vehicles per hour. 
bAverage control delay per vehicle (in seconds). 
cLevel-of-Service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound;  LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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Table 12A 
MITIGATED SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 No-Build 2018 Build 2018 Build with Mitigation 
 

Signalized Intersection/Peak Hour/Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
Concord Street at Anzio Road and Gorman Road 
 Weekday Evening: 
  Anzio Road EB LT 
  Anzio Road EB TH/RT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH 
  Overall 
 Saturday Midday: 
  Anzio Road EB LT 
  Anzio Road EB TH/RT 
  Concord Street NB TH/RT 
  Concord Street SB LT 
  Concord Street SB TH 
  Overall 
 

 
 
 

0.70 
0.12 
0.89 
0.52 
0.71 

-- 
 

0.72 
0.09 
0.84 
0.27 
0.62 

-- 

 
 
 

52.8 
21.8 
31.6 
18.4 
11.3 
23.9 

 
53.5 
22.4 
26.4 

6.2 
9.3 

21.6 

 
 
 

D 
C 
C 
B 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

21/36 
1/4 

13/21 
-- 

 
6/9 
1/2 

21/36 
1/1 

10/16 
-- 

 
 
 

0.70 
0.12 
0.91 
0.55 
0.72 

-- 
 

0.72 
0.09 
0.86 
0.28 
0.63 

-- 

 
 
 

52.8 
21.8 
32.7 
21.9 
11.5 
24.8 

 
53.5 
22.4 
28.0 

6.4 
9.5 

22.4 

 
 
 

D 
C 
C 
C 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

22/37 
2/5 

13/22 
-- 

 
6/9 
1/2 

23/37 
1/1 

11/16 
-- 

 
 
 

0.73 
0.12 
0.91 
0.54 
0.72 

-- 
 

0.72 
0.09 
0.88 
0.28 
0.64 

-- 

 
 
 

54.7 
22.0 
31.8 
20.5 
10.6 
24.1 

 
51.6 
21.8 
28.8 

6.3 
9.3 

22.4 

 
 
 

D 
C 
C 
C 
B 
C 
 

D 
C 
C 
A 
A 
C 

 
 
 

6/7 
1/1 

22/37 
2/4 

13/19 
-- 

 
6/9 
1/2 

23/35 
1/1 

10/15 
-- 

See notes at end of table. 
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Table 12A (Continued) 
MITIGATED SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 No-Build 2018 Build 2018 Build with Mitigation 
 

Signalized Intersection/Peak Hour/Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
Concord Street at Hartford Street and South Project 
Site Driveway 
 Weekday Evening: 
  South Project Site Driveway EB LT/TH/RT 
  South Project Site Driveway EB LT 
  South Project Site Driveway EB TH/RT 
  Hartford Street WB LT/TH 
  Hartford Street WB RT 
  Concord Street NB LT/TH 
  Concord Street NB RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 
  Overall 
 Saturday Midday: 
  South Project Site Driveway EB LT/TH/RT 
  South Project Site Driveway EB LT 
  South Project Site Driveway EB TH/RT 
  Hartford Street WB LT/TH 
  Hartford Street WB RT 
  Concord Street NB LT/TH 
  Concord Street NB RT 
  Concord Street SB LT 
  Concord Street SB TH/RT 
  Overall 
 

 
 
 
 

0.03 
-- 
-- 

1.04 
0.64 
0.73 
0.10 
0.30 
0.63 

-- 
 

0.07 
-- 
-- 

0.63 
0.55 
0.73 
0.09 
0.24 
0.64 

-- 

 
 
 
 

20.2 
-- 
-- 

>80.0 
9.5 

18.0 
1.1 
5.2 
8.1 

20.6 
 

16.6 
-- 
-- 

44.2 
9.2 

17.8 
0.8 
4.6 
8.0 

13.4 

 
 
 
 

C 
-- 
-- 
F 
A 
B 
A 
A 
A 
C 
 

B 
-- 
-- 
D 
A 
B 
A 
A 
A 
B 

 
 
 
 

0/1 
-- 
-- 

5/9 
0/2 

11/17 
0/1 
1/1 

7/10 
-- 

 
0/0 

-- 
-- 

3/5 
0/2 

11/17 
0/1 
1/1 

7/11 
-- 

 
 
 
 

-- 
0.33 
0.17 
1.20 
0.64 
0.82 
0.10 
0.31 
0.63 

-- 
 

-- 
0.24 
0.22 
0.71 
0.54 
0.85 
0.08 
0.26 
0.64 

-- 

 
 
 
 

-- 
37.6 
14.4 

>80.0 
9.5 

22.8 
1.0 
5.4 
8.1 

28.5 
 

-- 
30.9 
14.3 
49.4 

9.0 
25.7 

0.8 
4.9 
8.3 

17.3 

 
 
 
 

-- 
D 
B 
F 
A 
C 
A 
A 
A 
C 
 

-- 
C 
B 
D 
A 
C 
A 
A 
A 
B 

 
 
 
 

-- 
1/2 
1/2 

6/10 
0/2 

12/22 
0/1 
1/1 

7/10 
-- 

 
-- 

1/2 
1/2 
3/6 
0/2 

13/23 
0/1 
1/1 

7/11 
-- 

 
 
 
 

-- 
0.17 
0.13 
0.85 
0.56 
0.92 
0.11 
0.43 
0.71 

-- 
 

-- 
0.22 
0.21 
0.70 
0.53 
0.84 
0.08 
0.28 
0.65 

-- 

 
 
 
 

-- 
24.8 
11.6 
54.5 

6.8 
34.7 

1.2 
10.6 
12.4 
22.6 

 
-- 

29.6 
14.0 
48.3 

8.9 
23.2 

0.7 
5.1 
8.3 

16.3 

 
 
 
 

-- 
C 
B 
D 
A 
C 
A 
B 
B 
C 
 

-- 
C 
B 
D 
A 
C 
A 
A 
A 
B 

 
 
 
 

-- 
1/2 
1/2 
5/9 
0/2 

13/23 
0/1 
1/2 

8/13 
-- 

 
-- 

1/2 
1/2 
3/6 
0/2 

12/22 
0/1 
1/1 

6/10 
-- 

aVolume-to-capacity ratio. 
bPercentile delay per vehicle in seconds. 
cLevel-of-Service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound;  LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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EXHIBIT-1
WB-50 TRACTOR
TRAILER TRUCK

CIRCULATION PLAN

WB-50
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EXHIBIT-2
SINGLE UNIT

30' TRUCK
CIRCULATION PLAN

4'
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EXHIBIT-3
LADDER FIRE

TRUCK
CIRCULATION PLAN
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EXHIBIT-4
PASSENGER CAR

BYPASS
CIRCULATION PLAN

WB-50
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