
 
 
 

35 New England Business Center Drive 
Suite 140 
Andover, MA  01810-1066 
Office 978-474-8800 
Fax 978-688-6508 
Web: www.rdva.com 

Ref: 7738 
 
October 3, 2018 
 
 
 
Ms. Elizabeth Hughes, Town Planner 
Concord Planning Division 
Town of Concord 
141 Keyes Road 
Concord, MA  01742 
 
Re: Response to Traffic Engineering Peer Review 
 Proposed Residential Development - 1450 Main Street 
 Concord, Massachusetts 
 
Dear Ms. Hughes: 
 
Vanasse & Associates, Inc. (VAI) is providing responses to the comments that were raised in the 
September 6, 2018 letter prepared by The Engineering Corp (TEC) on behalf of the Planning Board and 
in the September 7, 2018 memorandum from the Engineering Division of Concord Public Works (CPW) 
in reference to their review of the July 2018 Transportation Impact Assessment (the “July 2018 TIA”) 
prepared by VAI in support of the proposed residential development to be located at 1450 Main Street in 
Concord, Massachusetts (hereafter referred to as the “Project”).  Responses to the comments pertaining to 
the Site Development Plans will be provided by others under separate cover.  Listed below are the 
comments that were identified in the subject documents pertaining to the July 2018 TIA that required a 
response followed by the requested information. 
 
 
SEPTEMBER 6, 2018 LETTER FROM TEC 
 
Comment 1: The Traffic Impact Assessment (TIA) presents a study area extending along Main Street 

from Conant Street to the west and Church Street to the east.  Although operational 
characteristics of the intersection of Main Street at Highland Street are not projected to 
be significantly affected by the project, TEC requests that the Applicant provide 
documentation of the geometrics, sight distance, and traffic safety information for this 
intersection as it is directly impacted by residential units for the project.  TEC does not 
intend that this comment include acquisition of additional traffic volumes. 

 
Response: Highland Street intersects Main Street from the north to form a three-legged, ‘T’-type 

intersection that is under stop control.  The Main Street approaches provide a single 
12-foot wide travel lane with a 2 to 3-foot wide marked shoulder.  The directions of 
travel along Main Street are separated by a double-yellow centerline.  Highland Street 
provides a 24-foot wide paved traveled-way that accommodates two-way traffic with no 
pavement markings and vehicles approaching Main Street under stop control; a marked 
stop-line is provided, however a STOP-sign is not.  Sidewalks are provided along both 
sides of Main Street with a marked crosswalk provided for crossing Highland Street; 
sidewalks are not provided along Highland Street.  The wheelchair ramps associated with 
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the Highland Street crosswalk do not appear to meet Americans with Disabilities Act 
(ADA) standards.  A sign is posted on the Main Street eastbound approach that prohibits 
left-turns from Main Street eastbound to Highland Street between 7:00 and 9:00 AM. 
 
Table 1 summarizes the measured stopping sight distance (SSD) along Main Street 
approaching Highland Street and the intersection sight distance (ISD) for a motorist 
exiting Highland Street. 
 

Table 1 
SIGHT DISTANCE MEASUREMENTSa 
 

 Feet 

Intersection/Sight Distance Measurement 

Required 
Minimum 

(SSD) 

 
Desirable 

(ISD)b Measured 
Main Street at Highland Street 
 Stopping Sight Distance: 
  Main Street approaching from the east 
  Main Street approaching from the west 

 
 

305 
305 

 
 

-- 
-- 

 
 

423 
650+ 

 
 Intersection Sight Distance: 
  Looking to the east from Highland Street 
  Looking to the west from Highland Street 

 
 

305 
305 

 
 

385/445 
385/445 

 
 

358 
561 

aRecommended minimum values obtained from A Policy on Geometric Design of Highways and Streets, 6th Edition; American 
Association of State Highway and Transportation Officials (AASHTO); 2011; and based on an approach speed of 40 mph along 
Main Street. 

bValues shown are the intersection sight distance for a vehicle turning right/left exiting a roadway under STOP control such that 
motorists approaching the intersection on the major street should not need to adjust their travel speed to less than 70 percent of their 
initial approach speed. 

 
As can be seen in Table 1, lines of sight at the Main Street/Highland Street intersection 
exceed the required minimum distance for safe operation (SSD) based on an approach 
speed of 40 mph, which is slightly above the measured 85th percentile vehicle travel 
speed documented in the July 2018 TIA (38 mph) and 10 mph above the posted speed 
limit. 
 
A review of the motor vehicle crash history at the intersection as provided by the 
Massachusetts Department of Transportation (MassDOT) for the period 2011 through 
2016 (a 6-year period) indicates that a total of three (3) crashes were reported at or within 
300-feet of the Main Street/Highland Street intersection over the 6-year review period, or 
less than one (1) crash per year.  The majority of the reported crashes occurred during 
daylight, under clear weather, and involved rear-end type crashes that resulted in property 
damage only.  No fatal motor vehicle crashes were reported at the intersection during the 
review period.  As such, no discernable safety deficiencies were apparent at the 
intersection. 

 
Comment 2: The intersection of Main Street at Commonwealth Avenue is currently under construction 

as part of a separate project.  The project has the potential to contribute a new level of 
traffic volume to the intersection; however, as the intersection’s reconstruction modifies 
the intersection layout to allow for Main Street westbound-to-eastbound to operate as the 
mainline (where Main Street westbound to Commonwealth Avenue previously operated 
as the mainline), all traffic to/from the project site is expected to be through movements. 
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Therefore, TEC does not find that additional analysis of this intersection is warranted 
based on the documented trip generation levels.  No response required. 

 
Response: No response required. 
 
Comment 3: The TIA reports that June 2018 traffic counts were conducted while public schools were 

in session.  The counts as conducted on June 19th and June 20th occurred following the 
end of the semester for seniors, following final exams, and during the Q5 period for 
Concord-Carlisle High School (CCHS), which indicates that traffic volumes in the 
vicinity may be lower than a typical school session.  The Applicant should provide a 
sensitivity analysis which looks at a spot-traffic count at one of the major study area 
intersections and provide a comparison to the counts collected on June 19th and 
June 20th.  The Applicant should revise the TIA, if applicable; accounting for any change 
in traffic volumes, adjusted to all TIA intersections, while school is in full session. 

 
Response: Supplemental traffic counts were conducted at the study area intersections that were 

assessed in the July 2018 TIA on Thursday, September 27, 2018, during the weekday 
morning (7:00 to 9:00 AM) and evening (4:00 to 6:00 PM) peak periods.  Table 2 
summarizes and compares the weekday morning and evening peak-hour traffic volumes 
at the study intersections as measured in June and September 2018.  We note that traffic 
volumes during the months of June and September are between 3 and 5 percent above 
average-month conditions. 
 
 

Table 2 
PEAK-HOUR TRAFFIC VOLUME COMPARISON 
 
 Vehicles Per Hour 

 June 2018 September 2018 Difference 

Intersection: AM PM AM PM AM PM 

Main Street/Conant Street 1,173 1,289 1,199 1,188 +26 
(2.2%) 

-101 
(-7.8%) 

Main Street/West Street 1,005 1,061 1,001 987 -4 
(-0.4%) 

-74 
(-7.0%) 

Main Street/Church Street/ 
Pine Street/ 1,003 1,303 1,098 1,208 +95 

(9.5%) 
-95 

(-7.3%) 

 
 
As can be seen in Table 2, peak-hour traffic volume variations at the study area 
intersections between June and September were shown to range from a decrease of 
7.8 percent to an increase of 9.5 percent, which are within the range of normal daily 
traffic volume fluctuations that occur between Monday and Friday (typically 10 percent) 
and would not impact the analysis results or the findings that were presented in the July 
2018 TIA with respect to the overall impact of the Project.  The September 2018 traffic 
volume data is attached. 
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Comment 4: The Applicant utilized no seasonal adjustment factor as June volumes in the vicinity are 
generally above average-month conditions.  TEC concurs with this adjustment of traffic 
volumes.  No response required. 

 
Response: No response required. 
 
Comment 5: The Applicant has utilized a conservative travel speed along Main Street of 40 mph to 

assess operations and safety, including sight distance; which is greater than as measured 
by the Automatic Traffic Recorders (ATR).  TEC concurs with this speed assessment.  No 
response required. 

 
Response: No response required. 
 
Comment 6: The safety analysis indicates the number, type, and severity of crashes at the study area 

intersections between 2011 and 2015.  Upon review of the MassDOT’s online crash 
portal, it appears that some crashes, although limited, may not be represented in the TIA 
for intersections in the study area.  The Applicant should review the crash data for the 
study area intersections and update as necessary; including the potential to include 2016 
data which is currently available from MassDOT.   TEC notes that six (6) crashes at the 
study area intersections are noted for the year 2016.  TEC also requests that crash 
analysis be conducted for the intersection of Main Street at Highland Street as noted in 
Comment #1. 

 
Response: Table 3 summarizes the MassDOT motor vehicle crash data for the period 2011 through 

2016 (6-year review period) for the study area intersections and as expanded to include 
the Main Street/Highland Street intersection and a reporting of crashes that occurred 
along Main Street between Conant Street and Pine Street/Church Street that did not occur 
at an intersection.  For the purpose of this evaluation, any crash reported to have occurred 
within 300-feet of a study area intersection was assigned to the intersection even if the 
crash was not directly attributable to a specific design feature or operation of the 
intersection (such crashes would typically be excluded). 
 
As can be seen in Table 3, the study area intersections experienced an average of less 
than two (2) reported motor vehicle crashes per year over the six-year review period and 
were found to have a motor vehicle crash rate below both the MassDOT statewide and 
District averages for an unsignalized intersection for the MassDOT Highway Division 
District in which the intersections are located (District 4).  The majority of the crashes 
were reported to have occurred on a weekday; during daylight; under clear weather 
conditions; and involved rear-end-type collisions that resulted in property damage only.  
No fatal motor vehicle crashes were reported to have occurred at the study area 
intersections over the expanded six-year review period. 
 
Based on a review of the MassDOT motor vehicle crash data and consistent with the 
findings of the July 2018 TIA, no discernible safety deficiencies were apparent within 
the study area.  The detailed MassDOT crash data and Crash Rate Worksheets are 
attached. 
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Table 3 
MOTOR VEHICLE CRASH DATA SUMMARYa 
 
 

Main St./ 
Conant St. 

Main St./ 
West St. 

Main St./ 
Pine St./ 

Church St. 
High St./ 

Highland St. 

Main St./ 
between 

Conant St. and 
Church St. 

Traffic Control Type:b 
 
Year: 
 2011 
 2012 
 2013 
 2014 
 2015 
 2016 
 Total 

U 
 
 

0 
2 
2 
1 
1 

  4 
10 

U 
 
 

1 
1 
2 
0 
1 
1 
6 

TS 
 
 

3 
2 
1 
0 
2 
0 
8 

U 
 
 

0 
1 
0 
1 
1 
0 
3 

-- 
 
 

1 
1 
2 
0 
1 
1 
6 

 
Average 
Ratec 

MassDOT Crash Rate:d 
Significant?e 

 
1.67 
0.32 

0.57/0.57 
No 

 
1.00 
0.23 

0.57/0.57 
No 

 
1.33 
0.25 

0.78/0.73 
No 

 
0.50 

-- 
0.57/0.57 

-- 

 
1.0 

-- 
-- 
-- 

 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Fixed Object 
 Pedestrian/Bicycle 
 Unknown/Other 
 Total 

 
 

1 
8 
0 
0 
0 
0 

  1 
10 

 
 

1 
5 
0 
0 
0 
0 
0 
6 

 
 

2 
1 
1 
1 
0 
0 
3 
8 

 
 

1 
2 
0 
0 
0 
0 
0 
3 

 
 

0 
0 
0 
0 
0 
0 
6 
6 

 
Conditions: 
   Clear 
   Cloudy 
   Rain 
   Snow/Ice 
   Total 

 
 

7 
1 
2 

  0 
10 

 
 

2 
2 
1 
1 
6 

 
 

7 
1 
0 
0 
8 

 
 

3 
0 
0 
0 
3 

 
 

5 
1 
0 
0 
6 

 
Lighting: 
   Daylight 
   Dawn/Dusk 
   Dark (Road Lit) 
   Dark (Road Unlit) 
   Total 

 
 

8 
0 
2 

  0 
10 

 
 

6 
0 
0 
0 
6 

 
 

4 
1 
3 
0 
8 

 
 

2 
0 
1 
0 
3 

 
 

4 
1 
1 
0 
6 

 
Day of Week: 
 Monday through Friday 
 Saturday 
 Sunday 
 Total 

 
 

9 
1 

  0 
10 

 
 

6 
0 
0 
6 

 
 

6 
1 
1 
8 

 
 

1 
1 
1 
3 

 
 

6 
0 
0 
6 

 
Severity: 
 Property Damage Only 
 Personal Injury 
 Fatality 
 Total 

 
 

6 
4 

  0 
10 

 
 

4 
2 
0 
6 

 
 

4 
4 
0 
8 

 
 

2 
1 
0 
3 

 
 

5 
1 
0 
6 

aSource:  MassDOT Safety Management/Traffic Operations Unit records, 2011 through 2016. 
bTraffic Control Type: U = unsignalized; TS = traffic signal. 
cCrash rate per million vehicles entering the intersection. 
dStatewide/District crash rate. 
eThe intersection crash rate is significant if it is found to exceed the MassDOT crash rate for the MassDOT Highway Division District in which the 

Project is located (District  4). 
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Comment 7: Upon review of the MassDOT’s online crash portal and data provided, TEC concurs that 
there appears to be no identifiable crash issue and/or trend at the study area intersection.  
Although no specific crash trend exists, the Applicant should provide documentation of 
other traffic safety related issues/deficiencies at the intersections and subject roadways, if 
applicable. 

 
Response: Based on our review of the motor vehicle crash data and roadway/intersection geometry, 

there are no apparent safety related issues or deficiencies within the study area.  
Independent of the Project, we recommend that a STOP-sign be installed on the 
Highland Street approach to Main Street in order to reinforce the assignment of the 
vehicular right-of-way at the intersection and that the wheelchair ramps that are 
associated with crosswalk across Highland Street be reconstructed to meet ADA 
requirements. 

 
Comment 8: The Applicant utilized an annual growth adjustment factor of 1.0 percent per year based 

on stable volume rates reported from 2007 to 2017 as provided by MassDOT.  TEC 
concurs with this adjustment of traffic volumes for annual growth.  No response required. 

 
Response: No response required. 
 
Comment 9: The Applicant has estimated the site generated trips based on the Institute of 

Transportation Engineers (ITE) industry standard publication Trip Generation, 10th 
Edition for Land Use Code (LUC) 210 – Single-Family Detached Housing.  Although 
some housing on-site will consist of “attached” units, the use of LUC 210 provides a 
conservative assessment of the overall project.  The development is anticipated to 
generate approximately 30 vehicle trips during the weekday morning peak hour and 36 
vehicle trips during the weekday evening peak hour.  TEC concurs with the methodology 
and results of the trip generation calculations. 

 
Response: No response required. 
 
Comment 10: The project is in close proximity to the West Concord Massachusetts Bay Transportation 

Authority (MBTA) Commuter Rail Station.  It is reasonable to assume that a percentage 
of site generated traffic would utilize the commuter rail, rather than personal vehicle 
travel during commuter hours and other portions of the day.  The TIA does not take 
credit for the potential transit trips and therefore the projection of site generated traffic is 
conservative.  TEC concurs with this trip generation calculation.  No response required. 

 
Response: No response required. 
 
Comment 11: In addition to the project being in close proximity to the West Concord MBTA Commuter 

Rail Station, the project is also within walking/biking distance to the retail and 
restaurants provided along Main Street and Commonwealth Avenue within West Concord 
Center.  It is reasonable to assume that a percentage of site generated traffic would walk 
and/or bike, rather than personal vehicle travel during commuter hours and other 
portions of the day.  The TIA does not take credit for the potential walking and biking 
trips and therefore the projection of site generated traffic is conservative.  TEC concurs 
with this trip generation calculation.  No response required. 
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Response: No response required. 
 
Comment 12: The vehicular traffic generated by the proposed project was distributed onto the adjacent 

roadway system based upon available Journey-to-Work data published by the US Census 
Bureau for persons residing in the Town of Concord.  This form of trip distribution is 
consistent with industry standards for residential developments and therefore TEC 
concurs with the methodology.  No response required. 

 
Response: No response required. 
 
Comment 13: The Site Development Plans call for the project’s driveways to be classified as an entry 

driveway and an egress driveway.  This alignment would force all entering vehicles to 
utilize the one entry driveway and all exiting vehicles to utilize the one egress driveway.  
The TIA provides a proportional distribution of site generated trips to/from each of the 
driveways.  This distribution should be modified to reflect the condition as shown in the 
Site Development Plans.  This modification will only change operational analysis at the 
site driveways and will not change the results of the capacity and queue analysis at other 
study area intersections. 

 
Response: The Trip Distribution Map (Figure 5), Project-Generated Peak Hour Traffic Volumes 

(Figure 6) and 2025 Build Peak Hour Traffic Volumes (Figure 7) figures that were 
presented in the July 2018 TIA have been revised to reflect the one-way access drive 
configuration for the Project and are attached.  In addition, the traffic operations analysis 
for the Project site driveway intersections with Main Street was also revised, the results 
of which are summarized in Table 4.  As can be seen in Table 4 and consistent with the 
results that were presented in the July 2018 TIA (Table 9), all movements exiting the 
Project site were shown to operate at a level-of-service (LOS) C during both the weekday 
morning and evening peak hours with residual vehicle queues of up to one (1) vehicle.  
All movements along Main Street approaching the Project site roadways were shown to 
operate at LOS A during both peak hours with negligible vehicle queuing predicted. 

 
Comment 14: There is a discrepancy between the 2018 Existing Traffic Volume Network and the 

capacity and queue analysis for the southbound right-turn movement from Conant Street 
to Main Street during the weekday evening peak hour.  There are 104 vehicles per the 
network and 102 per the capacity and queue analysis.  This parameter should be 
corrected. 

 
Response: The noted discrepancy has been corrected. 
 
Comment 15: TEC does concur with the Highway Capacity Manual 2010 (HCM 2010) methodology as 

presented in the development of the capacity and queue analysis results.  The signalized 
intersection of Main Street / Pine Street / Church Street was reported however using 
Synchro percentile queue / percentile delay methodology.  The Applicant should correct 
this methodology although TEC agrees that this will have minimal effect on the result of 
the capacity and queue analysis. 

 
Response: The traffic operations analysis for the Main Street/Pine Street/Church Street intersection 

was revised to use the HCM methodology, the results of which are presented in Table 5.  
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As shown therein, the subject intersection was shown to operate at an overall LOS B or 
better during the peak hours under all analysis conditions, with Project-related impacts 
defined as an increase in overall motorist delay of less than 1.0 seconds and in vehicle 
queuing of up to one (1) vehicle, consistent with the findings that were presented in the 
July 2018 TIA. 

 
Comment 16: The comments as noted above may result in modifications to the results of the capacity 

and queue analysis and therefore TEC has not provided direct comment on the analysis 
as presented at this time.  TEC reserves the right to provide additional comments upon 
completion of the peer review comment responses. 

 
Response: The supplemental traffic count data and revised traffic operations analyses presented 

herein have demonstrated that the findings that were presented in the July 2018 TIA 
relative to the impact of the Project on the transportation infrastructure remain valid. 

 
Comment 17: Overall, TEC concurs that the general impact of the project on the control delay, queue, 

and level of service along the approaches to the study area intersections is anticipated to 
be nominal in terms of ‘vehicular’ traffic. 

 
Response: No response required. 
 
Comment 18: As driveways are proposed along Highland Street, the Applicant should provide 

Intersection Sight Distance (ISD) and Stopping Sight Distance (SSD) information for the 
intersection with Main Street.  The Applicant should provide any sight line mitigation as 
necessary. 

 
Response: Table 1 summarizes lines of sight at the Main Street/Highland Street intersection and 

demonstrates that sight lines at the intersection exceed the required minimum distance for 
safe operation of the intersection. 

 
Comment 19: In concurrence with recommendations provided in the TIA, the Applicant should commit 

to remove and consistently maintain vegetation along the site frontage and at the 
intersection of Main Street / Highland Street, to ensure sight lines remain unobstructed at 
the site driveways as noted in the TIA.  All new vegetation and site signage should be kept 
low to not impede sight lines to/from the project driveways and Highland Street.  See 
Comment #36 for specific information regarding sight distance observations. 

 
Response: The Applicant has committed to design and maintain signs and landscaping to be 

installed as a part of the Project within intersection sight triangle areas so as not to restrict 
lines of sight.  This commitment will be expanded to include trees and vegetation located 
within the public right-of-way along the Project site frontage on Main Street and at the 
Main Street/Highland Street intersection to the extent that such features inhibit lines of 
sight to/from the Project site roadways or Highland Street, and to the extent that the 
Town grants all necessary rights, permits and approvals. 
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Comment 20: The Applicant should provide a commitment to implement all transportation related 
recommendations identified in the TIA.  Further discussion of these measures may be 
documented in the following Site Development Plans comment section. 

 
Response: The Applicant has committed to implement the recommendations that were included as a 

part of the July 2018 TIA and will accept a condition requiring implementation of the 
recommendations as a part of any approval that may be granted for the Project. 

 
Comment 21: In addition to recommendations outlined in the TIA, the Applicant should consider 

upgrades to the accessible ramps and existing crossings at the intersections of 
Main Street / West Street and Main Street / Highland Street.  These crossings will provide 
a direct path of travel for children of future residents to access the Thoreau Elementary 
School and provide the path of travel for residents to safely access the MBTA Commuter 
Rail Station and business district of West Concord; further lowering single occupancy 
vehicle trips. 

 
Response: The Applicant agrees to reconstruct the wheelchair ramps associated with the crossings at 

the Main Street/Highland Street and Main Street/West Street intersections for compliance 
with ADA requirements. 

 
 
SEPTEMBER 7, 2018 MEMORANDUM FROM THE ENGINEERING DIVISION OF CPW 
 
 
Comment: Amend comment 15 of the [TEC] peer review to the following: 

TEC does concur with the Highway Capacity Manual 2010 (HCM 2010) methodology as 
presented in the development of the capacity and queue analysis results. The signalized 
intersection of Main Street / Pine Street / Church Street was reported however using 
Synchro percentile queue / percentile delay methodology. The Applicant should correct 
this methodology although TEC agrees that this will have minimal effect on the result of 
the capacity and queue analysis.  CPW recommends that the methodology should be 
corrected, if the applicant revises the TIA to account for the changes in traffic volumes as 
a result of the sensitivity analysis recommended in comment #3. 

 
Response: See response to TEC Comments 3 and 15. 
 
Comment: Amend comment 22 to the following: 

The TIA as provided by the Applicant notes that a school bus waiting area should be 
provided at an appropriate location in consultation with the Town.  CPW recommends 
that the Applicant should determine a location for a community bus stop within the PRD 
site and provide detailed information on the location and associated amenities within the 
Site Development Plans.  The bus stop should be located at an area that will not impact 
the traffic patterns along Main Street and provide a safe environment for the children. 

 
Response: The requested information will be added to the Site Development Plans. 
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Comment: In response to comment #28: 

CPW suggests removing the comment since we have no concerns with the catch basin 
being located within the driveway opening. 

 
Response: No response required. 
 
We trust that this information is responsive to the comments that were raised in the September 6, 2018 
letter from TEC and in the September 7, 2018 memorandum from the Engineering Division of CPW 
concerning their review of the July 2018 TIA prepared in support of the Project.  If you should have any 
questions or would like to discuss our responses in more detail, please feel free to contact me. 
 
Sincerely, 
 
VANASSE & ASSOCIATES, INC. 
 
 
 
Jeffrey S. Dirk, P.E., PTOE, FITE 
Principal 
 
Professional Engineer in CT, MA, ME, NH, RI and VA 
 
JSD/jsd 
 
Attachment 
 
cc: J. Rhuda – Symes Development & Permitting LLC (via email) 
 R. Harrington, P.E. - Stamski and McNary, Inc. (via email) 

File 
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Table 4 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 2025 No-Build 2025 Build 
 

Unsignalized Intersection/ 
Peak Hour/Movement 

 
Demanda 

 
Delayb 

 
LOSc 

Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
Main Street at Conant Street 
 Weekday Morning: 
  Main Street EB LT/TH 
  Main Street WB TH/RT 
  Conant Street SB LT/RT 
 Weekday Evening: 
  Main Street EB LT/TH 
  Main Street WB TH/RT 
  Conant Street SB LT/RT 
 

 
 
 

814 
190 
169 

 
486 
675 
128 

 

 
 
 

0.8 
0.0 

34.3 
 

2.3 
0.0 

24.0 
 

 
 
 

A 
A 
D 
 

A 
A 
C 
 

 
 
 

0 
0 
4 
 

1 
0 
2 
 

 
 
 

873 
204 
181 

 
521 
724 
138 

 

 
 
 

0.8 
0.0 

48.4 
 

2.4 
0.0 

29.8 
 

 
 
 

A 
A 
E 
 

A 
A 
D 
 

 
 
 

0 
0 
5 
 

1 
0 
3 
 

 
 
 

874 
208 
182 

 
523 
726 
140 

 

 
 
 

0.8 
0.0 

49.8 
 

2.4 
0.0 

31.2 
 

 
 
 

A 
A 
E 
 

A 
A 
D 
 

 
 
 

0 
0 
5 
 

1 
0 
3 
 

Main Street at West Street 
 Weekday Morning: 
  Main Street EB TH/RT 
  Main Street WB LT/TH 
  West Street NB LT/RT 
 Weekday Evening: 
  Main Street EB TH/RT 
  Main Street WB LT/TH 
  West Street NB LT/RT 
 

 
 

819 
180 

6 
 

384 
620 
57 

 

 
 

0.0 
0.4 

16.2 
 

0.0 
0.1 

22.3 
 

 
 

A 
A 
C 
 

A 
A 
C 
 

 
 

0 
0 
0 
 

0 
0 
1 
 

 
 

878 
193 

6 
 

412 
664 
61 

 

 
 

0.0 
0.4 

17.2 
 

0.0 
0.1 

25.2 
 

 
 

A 
A 
C 
 

A 
A 
D 
 

 
 

0 
0 
0 
 

0 
0 
1 
 

 
 

896 
199 

6 
 

423 
682 
62 

 

 
 

0.0 
0.4 

17.6 
 

0.0 
0.1 

26.5 
 

 
 

A 
A 
C 
 

A 
A 
D 
 

 
 

0 
0 
0 
 

0 
0 
1 
 

Main Street at the East Project Site Roadway 
 Weekday Morning: 
  Main Street EB LT/TH 

Main Street WB TH/RT 
 Weekday Evening: 
  Main Street EB LT/TH 

Main Street WB TH/RT 
 

 
 

-- 
-- 

 
-- 
-- 

 

 
 

-- 
-- 
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-- 

 

 
 

-- 
-- 
 

-- 
-- 
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-- 
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-- 
-- 

 
-- 
-- 

 

 
 

-- 
-- 
 

-- 
-- 
 

 
 

-- 
-- 

 
-- 
-- 

 

 
 

898 
195 

 
427 
729 

 

 
 

0.0 
0.0 

 
0.0 
0.0 

 

 
 

A 
A 
 

A 
A 
 

 
 

0 
0 
 

0 
0 
 

Main Street at the East Project Site Roadway 
 Weekday Morning: 
  Main Street EB TH 

Main Street WB TH 
  East Project Site Roadway SB LT/RT 
 Weekday Evening: 
  Main Street EB TH 

Main Street WB TH 
  East Project Site Roadway SB LT/RT 
 

 
 

-- 
-- 
-- 

 
-- 
-- 
-- 

 
 

-- 
-- 
-- 

 
-- 
-- 
-- 

 
 

-- 
-- 
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-- 
-- 
-- 

 
 

-- 
-- 
-- 

 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
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-- 
-- 

 
 

-- 
-- 
-- 

 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
 

-- 
-- 
-- 

 
 

-- 
-- 
-- 

 
-- 
-- 
-- 

 
 

880 
189 
22 

 
416 
710 
13 

 
 

0.0 
0.0 

20.9 
 

0.0 
0.0 

22.9 
 

 
 

A 
A 
C 
 

A 
A 
C 

 
 

0 
0 
1 
 

0 
0 
1 

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 5 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 2025 No-Build 2025 Build 
 

Unsignalized 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 
 
Main Street at Church Street and Pine Street 
 Weekday Morning: 
  Main Street EB LT 

Main Street EB TH/RT 
Main Street WB LT 
Main Street WB TH/RT 

  Pine Street NB LT/TH/RT 
Church Street SB LT/TH/RT 
Overall 

 Weekday Evening: 
  Main Street EB LT 

Main Street EB TH/RT 
Main Street WB LT 
Main Street WB TH/RT 
Pine Street NB LT/TH/RT 

  Church Street SB LT/TH/RT 
Overall 

 

 
 
 

0.11 
0.64 
0.03 
0.19 
0.36 
0.35 

-- 
 

0.24 
0.53 
0.04 
0.71 
0.56 
0.24 

-- 

 
 
 

4.9 
8.6 
4.7 
5.2 

20.9 
20.7 

9.9 
 

11.6 
13.3 
10.1 
17.2 
15.8 
12.9 
15.1 

 
 
 

A 
A 
A 
A 
C 
C 
A 
 

B 
B 
B 
B 
B 
B 
B 

 
 
 

1/2 
3/8 
0/1 
1/4 
1/4 
1/4 

-- 
 

1/2 
3/9 
0/1 

5/13 
3/11 

1/5 
-- 

 
 
 

0.12 
0.66 
0.04 
0.20 
0.40 
0.39 

-- 
 

0.30 
0.57 
0.05 
0.77 
0.58 
0.24 

-- 

 
 
 

4.8 
8.8 
4.5 
5.1 

22.8 
22.6 
10.3 

 
13.1 
14.7 
10.9 
20.3 
16.5 
13.2 
16.9 

 
 
 

A 
A 
A 
A 
C 
C 
B 
 

B 
B 
B 
C 
B 
B 
B 

 
 
 

1/2 
4/20 

0/1 
1/4 
1/4 
1/4 

-- 
 

1/2 
4/10 

0/1 
5/14 
3/12 

1/5 
-- 

 
 
 

0.12 
0.66 
0.04 
0.20 
0.41 
0.41 

-- 
 

0.33 
0.58 
0.05 
0.79 
0.58 
0.25 

-- 

 
 
 

4.8 
8.8 
4.5 
5.1 

24.0 
23.8 
10.4 

 
13.5 
15.0 
10.9 
21.1 
16.8 
13.4 
17.4 

 
 
 

A 
A 
A 
A 
C 
C 
B 
 

B 
B 
B 
C 
B 
B 
B 

 
 
 

1/2 
4/20 

0/1 
1/5 
1/4 
1/4 

-- 
 

1/2 
4/10 

0/1 
6/15 
3/12 

1/5 
-- 

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. 

 





















CONCORD PUBLIC WORKS                                                         Tel:  978 - 318 - 3210 
ENGINEERING DIVISION                                                             Fax:  978 - 318 - 3245 
         
133 Keyes Road 
Concord, MA 01742 
 

DATE:  09/7/2018                                      MEMORANDUM           
 

 Printed on 30% post consumer recycled paper 
 

TO: Elizabeth Hughes, Town Planner 
VIA: Richard Reine, Director of Public Works 
VIA: Christopher Olbrot, P.E., Town Engineer 
FROM: Jacob Zwicker, Public Works Engineer 
SUBJECT: 1440 Main Street – Proposed Residential Development 
 
Engineering Division Comments: 

The Engineering Division has reviewed the submitted materials and below is the additional comments/ 
recommendation to the TIA review for 1440 Main Street provided by TEC.   
 

 Amend comment 15 of the peer review to the following:  
o TEC does concur with the Highway Capacity Manual 2010 (HCM 2010) methodology as 

presented in the development of the capacity and queue analysis results. The signalized 
intersection of Main Street / Pine Street / Church Street was reported however using 
Synchro percentile queue / percentile delay methodology. The Applicant should correct 
this methodology although TEC agrees that this will have minimal effect on the result of the 
capacity and queue analysis.  CPW recommends that the methodology should be 
corrected, if the applicant revises the TIA to account for the changes in traffic volumes as a 
result of the sensitivity analysis recommended in comment #3. 

 Amend comment 22 to the following: 
o The TIA as provided by the Applicant notes that a school bus waiting area should be 

provided at an appropriate location in consultation with the Town. CPW recommends that 
the   Applicant should determine a location for a community bus stop within the PRD site 
and provide detailed information on the location and associated amenities within the Site 
Development Plans.  The bus stop should be located at an area that will not impact the 
traffic patterns along Main Street and provide a safe environment for the children.   

 In response to comment #28 

o CPW suggests removing the comment since we have no concerns with the catch basin 
being located within the driveway opening.   

Additional Comments:     

 CPW recommends that the Applicant shall accommodate the maneuvering and parking of 
commercial vehicles (e.g. landscape trucks, delivery trucks, etc) within the PRD site in order to 
prevent negative impacts on the traffic patterns along Main Street.  The Site Development Plans 
shall be revised demonstrating these accommodations.  

 CPW recommends that the Applicant provide notes within the site development plans to remove 
the existing driveway aprons to the site and install granite edging, grass strips, and continue the 
existing sidewalk. 
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 CPW recommends that the applicant provide details of the driveway openings demonstrating that 
the proposed driveways are in conformance with the dimensional guidelines outlined in the CPW 
Driveway Permit Application. 

 Following the submission of the storm water peer review for this project from the consultant, CPW 
may have additional comments pertaining to storm water.   

 
 
Items Reviewed: 
 
Plan Set entitled “Permit Site Plan: CENTER AND MAIN” prepared by Stamski and McNary, dated July 11, 
2018. 
 
Transportation Impact Assessment entitled “Proposed Planned Residential Development, 1450 Mains 
Street”, prepared by Vanasse & Associates, INC, dated July 2018. 
 
Transportation Engineering Peer Review, prepared by The Engineering Corp, dated August 30, 2018. 
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