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To: Paul Halkiotis, Director  
Planning & Economic Development 
566 Washington Street 
Norwood, MA 02062 

Date: May 17, 2021 

  Project #: 15243.00  
 

From: Elsa Chan 
Transportation Planning and 
Operations 

Re: Route 1 at Everett Street/ University Avenue, Norwood MA 
Traffic Evaluation 
 
DRAFT 

 

On behalf of the Town of Norwood, VHB has conducted a traffic evaluation to evaluate the potential traffic impact at 
the intersection of Route 1 (Boston Providence Highway) at Everett Street/ University Avenue associated with future 
redevelopment of the Site on the northeast corner of the intersection (10 Boston Providence Highway) (the Project).  

The Town is proposing to rezone the entire four-mile section of the Boston Providence Highway (Route 1) corridor in 
Norwood, Massachusetts to create a new Boston Providence Highway zoning district. As part of this proposed 
rezoning, three areas located along the corridor would be rezoned – North Gateway, Vanderbilt, and Nahatan Street. 
The Site, located within the North Gateway area would be rezoned from existing commercial use to mixed use, 
allowing for mixed use development which can potentially include (but not limited to) residential and commercial uses 
such as retail, office and restaurant uses. The location of the Site is shown in Figure 1 in the attachments. 

This memorandum includes an evaluation of the existing traffic operations at the study intersection, an estimation of 
projected site-generated traffic volumes for the Project, and an evaluation of the future traffic operations at the study 
intersection with the Project in place.  

Project Description 

The Project Site encompasses approximately 24 acres of land that is bordered by University Avenue to the south and Boston 
Providence Highway to the west. Currently the Site is occupied by Analog Devices, a research and development facility. 
Site access is provided via a right-in/right-out driveway (known as Technology Way) along Route 1 and one curb cut 
providing full access along University Avenue.  

The proposed Project involves the redevelopment of the Site to accommodate approximately 157,600 s.f. of residential and 
commercial mixed-use development. While the future layout of the Site associated with the redevelopment is currently 
unknown, for analysis purposes, it is assumed that that access to the site will remain unchanged. 

Existing Condition 

Traffic Volumes 

Due to the COVID-19 pandemic, traffic volumes and patterns have been significantly reduced or altered, as such, existing 
available traffic volume data was used to identify pre-pandemic traffic flow characteristics. Based on available data, March 
2017 peak hour turning movement counts (TMC) were used for the analysis. The peak hours based on the turning 
movement counts are found to be 7:15 AM – 8:15 AM for the weekday morning peak hour, and 5:00 PM – 6:00 PM for the 
weekday evening peak hour. Comparison of traffic count data with historic seasonal data available from MassDOT 
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indicated that March traffic counts for principal arterials are one percent lower than the average annual month 
conditions, as such, the traffic volume counts were adjusted upwards by one percent. 

To adjust for traffic volume growth between 2017 and 2021, methodologies and growth rates identified by the 
Massachusetts Department of Transportation (MassDOT) and the Town of Norwood were used to develop typical pre-
COVID-19 traffic volumes for the 2021 Existing Condition, and are shown in Figure 2 in the attachments. 

Future Conditions 

To determine the impacts of the Project’s site-generated traffic volumes at the study intersection, future traffic 
conditions were evaluated. A ten-year horizon (2031) was used for the transportation evaluation. 

Traffic growth on area roadways is a function of the expected land development, environmental activity, and changes 
in demographics. For this analysis, traffic growth included applying an annual growth increase to study area traffic 
volumes as well as identifying estimated traffic generated by planned developments or roadway improvements 
projects that would be expected to affect the Project study area. The following summarizes this traffic forecasting 
process. 

Historic and Background Traffic Growth 

Based on discussions with the Town of Norwood, a one-percent annual growth was assumed to account for the 
anticipated growth within the study area over the next ten-year period.  No other specific developments were 
identified in the area that would affect transportation conditions in the area within the study horizon. 

Transportation Improvement Projects 

Based on a discussion with the Town of Norwood, improvements including the addition of travel lanes, bike lanes and 
signal timing improvements for the intersection of Route 1 at Everett Street/ University Avenue have been scheduled 
for the 2025/2026 Transportation Improvement Program (TIP). As such, the proposed design for the intersection has 
been also been included in the future analysis.  

No-Build Traffic Volumes 

The 2031 No-Build traffic volumes were developed by applying the one percent annual growth rate over the ten-year 
study horizon to the 2021 Existing Conditions traffic volumes. Additionally, the identified transportation improvement 
project was incorporated into the future analysis. The resulting 2031 No-Build peak hour traffic volumes are shown in 
Figure 3 in the attachments. 
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Trip Generation 

To evaluate the potential impact of the Project, the number of vehicle-trips generated by the existing use and the 
proposed mixed used development for the Site were estimated based on trip generation rates provided in the Trip 
Generation Manual1, published by the Institute of Transportation Engineers (ITE).  

The existing vehicle-trips were estimated based on the building square footage (approximately 135,000 s.f.) provided 
by the Town of Norwood for the existing use on site. Based on the information provided, ITE land use code 736 
(Research and Development) was determined to be the most appropriate land use code.  

Vehicle-trips associated with the conceptual buildout program for the Site were estimated based on information 
provided by the Town of Norwood. While the buildout program is preliminary, assumptions in the buildout program 
included elements such as maximum building heights of four (4) stories and commercial uses on the first floor for the 
proposed buildings. The number of residential units (630 units) were also provided as part of the buildout program 
information provided by the Town. Based on the assumptions made, the analysis assumed that the commercial 
component of the buildout program (totaling 157,600 sf) will include 35 percent of retail use (55,160 sf), 35 percent of 
restaurant use (55,160 sf) and 30 percent of office use (47,280 sf).  

For the residential component of the buildout program, ITE land use code 221 Multifamily Housing (Mid-rise) was 
determined to be the most appropriate land use codes to generate trips for the proposed residential uses. ITE land 
use code 820 (Shopping Center), 931 (Quality Restaurant), and 710 (Office Building) were determined to be the most 
appropriate land use codes to generate trips for the proposed commercial uses. 

Shared Vehicle Trips 

Given the mixed used nature within the Site, there will be some degree of shared business between the components 
of the proposed Project. For example, workers in the office space may patron the retails shops or enjoy a meal at the 
restaurant. The trips between the office and/or the retail or restaurant would be considered a new trip – but since it is 
contained within the site, they would not show up as a new vehicle trip on the surrounding roadway network. The 
internal capture rates applied are based on recommended ITE guidelines2 and NCHRP guidelines.  

Pass-by Vehicle Trips 

In addition, while the ITE rates provide estimates for all the traffic associated with each land use, not all of the traffic 
generated by the parcels will be new to the area roadways. A portion of the vehicle-trips generated by the retail and 
restaurant land uses will likely be drawn from the traffic along roadways adjacent to the Site that are ‘attracted’ to the 
services being offered at the Site as they are passing through the area. For example, someone traveling along Boston 
Providence Highway (Route 1) may choose to deviate from their original travel path to visit a retail use within the Site 
before continuing to their final destination. The primary origin and destination for these trips is elsewhere and the 

 
1 Trip Generation (10th edition). Institute of Transportation Engineers. Washington DC, 2017. 
2 ITE Trip Generation Handbook. 3rd Edition 
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primary trip will be resumed following the visit to the retail/restaurant areas. Therefore, these trips will show up as new 
trips at the Site driveways but not on the surrounding roadway network. 

For this evaluation, ITE pass-by rates for LUC 820 (Shopping Center) were utilized for the retail and restaurant uses. 
Specifically, 34-percent of the retail and restaurant trip generation was assumed to be drawn from the surrounding 
roadway network during the weekday evening peak hour, as outlined in the ITE Trip Generation Handbook. For the 
weekday morning peak hour and daily trips, a 25-percent pass-by rate was assumed as no ITE data is available. 

Tables 1 present the projected trip generation associated with the existing and proposed uses based on the standard 
ITE rates. As shown in Table 1, the proposed mixed-use development is estimated to generate approximately 4,310 net 
new daily trips on a weekday. Of this total, it is estimated that the Site will generate approximately 320 net new vehicle 
trips (140 entering/180 exiting) during the weekday morning peak hour and 395 net new vehicles trips (295 
entering/100 exiting) during the weekday evening peak hour. 
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Table 1.  Trip Generation 

Source: ITE Trip Generation, 10th Edition 
a Existing use on site  
b LUC 820 (Retail) for 55,160 sf; regression equation 
c LUC 931 (Quality Restaurant) for 55,160 sf; average rates 
d LUC 710 (Office) for 47,280 sf; regression equation 
e 25% (AM Peak Hour) and 34% (PM Peak Hour) of external retail and restaurant trips   
f New Trips = Total Gross Trips – Shared Trip – Pass-by trips 
g Proposed New Trips minus Existing Trips 

Use Existinga 

 Proposed Buildout Program 

Retailb Restaurantc Officed Residential 
Total 

(Gross) Shared Pass-bye  
Total 

(New)f 
Net 

(New)g 

Size  55,160 s.f. 55,160s.f. 47,280 sf 630 units      

Daily (vpd) 1,590 4,010 4,625 515 3,430 12,580 5,510 1,180 5,895 4,310 
           

AM Peak Hour (vph)           

Enter 45 110 20 60 55 245 40 20 185 140 
Exit 15 70 20 10 155 255 40 20 195 180 

Total 60 180 40 70 210 500 80 40 380 320 
            

PM Peak Hour (vph)           
Enter 10 170 290 10 160 625 245 75 310 295 

Exit 55 180 140 45 100 470 245 75 160 100 
Total 65 350 330 55 260 1,095 490 150 455 395 
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Trip Distribution and Assignment 

The directional distribution of the vehicular traffic approaching and departing the site is a function of population 
densities, location of employment, existing travel patterns, and the efficiency of the existing roadway system. Due to 
the trip characteristics of the development of the Site (residential and commercial – retail/restaurant/office), each use 
is expected to experience a different distribution pattern.  

Anticipated residential and office/restaurant/retail trip distribution patterns were based the 2019 U.S. Census Journey-
to-Work data for the Town of Norwood. Table 2 illustrate the anticipated vehicular trip distribution pattern for the 
Site. 

Table 2. Trip Distribution 

Travel Route 
Direction  
To/From 

Residential 
Distribution 

Office/Restaurant/Retail 
Distribution 

Route 1 North 53% 27% 
Route 1 South 15% 46% 
University Avenue East 23% 11% 
Everett Street West 9% 16% 
 Total  100% 100% 

The projected site-generated traffic volumes, as shown in Table 1 were distributed on the study area roadways using 
the trip distribution shown in Table 2 and added to the 2031 No-Build peak hour traffic volumes to develop the 2031 
Build peak hour traffic volumes, as shown in Figure 4 in the attachments.  

Traffic Operations Analysis 

To assess quality of flow, intersection capacity analyses were conducted with respect to the 2021 Existing, 2031 
No-Build and 2031 Build traffic volume conditions. Capacity analyses provide an indication of how well the roadway 
facilities serve the traffic demands placed upon them.  Roadway operating conditions are classified by calculated 
levels-of-service. 

The evaluation criteria used to analyze area intersections and roadways in this traffic study are based on Synchro’s 
percentile delay method. Level–of-service (LOS) is the term used to denote the different operating conditions that 
occur on a given roadway segment under various traffic volume loads. It is a qualitative measure that considers a 
number of factors including roadway geometry, speed, travel delay, freedom to maneuver, and safety. Level-of-service 
provides an index to 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. 
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Intersection Capacity Analysis 

Levels-of-service analyses were conducted for the 2021 Existing, 2031 No-Build, and 2031 Build Conditions for the 
study intersection and a summary of the capacity analyses is shown in Table 3. The capacity analyses worksheets are 
included in the attachments to this memorandum. 

As shown in Table 3, the study area intersection currently operates at LOS F during both weekday morning and 
evening peak hours under the 2021 Existing Condition. Under the 2031 No-Build Condition, the intersection will be 
reconstructed as part of the 2025/2026 Transportation Improvement Program, and will improve multimodal use with 
dedicated bike lanes as well as increasing capacity to the intersection with the addition of an exclusive left-turn lane 
and a through lane along both northbound and southbound approaches, as well as an exclusive eastbound left-turn 
lane and an exclusive westbound right-turn lane. While the level of service for the intersection remains unchanged at 
LOS F during the morning peak hour, the level of service for the intersection improves from LOS F to LOS E during the 
weekday evening peak hour. The overall delay for the intersection experiences a noticeable decrease for both peak 
hours under the 2031 No-Build Condition, and the 95th percentile queues for all of the movements are also reduced. 

Under the 2031 Build Condition, the intersection will experience a slight increase in delays during both morning and 
evening peak hours compared to the 2031 No-Build Condition. A review of the trip assignment networks indicate that 
the proposed Project would add trips to the eastbound through, northbound right-turn, southbound left-turn and 
westbound left-turn and through movements only, resulting in noticeable increases in delays and queues for these 
movements; all other movements are projected to remain either unchanged or have nominal increase in both delays 
and queues under the 2031 Build Condition. While the future redevelopment of the Site is still preliminary, if 
redevelopment advances as contemplated, improvements such as signal timing adjustments should be considered at 
the intersection of Route 1 at Everett Street/University Avenue to mitigate the traffic impacts. 

 

  



Ref:  15243.00 
May 17, 2021 
Page 8 

 

DRAFT 

 

 

\\vhb\gbl\proj\Wat-TS\15243.00 Norwood- Route 1 Zoning\docs\memos\Route 1 at Everett Street_University Drive.docx 

101 Walnut Street 

PO Box 9151 

Watertown, MA 02472-4026 

P 617.924.1770 

 

Table 3. Intersection Capacity Analysis 

 MORNING PEAK HOUR 

 2021 Existing 

Movement 

2031 No-Build 2031 Build 

Movement v/c a Delay b LOS c 50th Qd 95th Qe v/c Delay LOS 50th Q 95th Q v/c Delay LOS 50th Q 95th Q 
NB L 0.76 89 F 94 #198 NB LL 0.57 80 F 61 97 0.57 80 F 61 97 
NB TT >1.20 >120 F ~725 #1169 NB TTT 1.16 >120 F ~598 #913 1.16 >120 F ~598 #913 
NB R 0.74 35 C 202 335 NB R 0.96 67 E 344 #543 1.08 96 F ~478 #681 
SB L >1.20 >120 F ~366 #689 SB LL 1.05 >120 F ~202 #383 >1.20 >120 F ~281 #483 
SB TT 0.79 45 D 366 #654 SB TTT 0.70 51 D 323 498 0.70 50 D 323 498 
SB R 0.31 6 A 0 61 SB R 0.37 7 A 0 71 0.37 7 A 0 71 
 Does not exist EB L 0.94 92 F 334 #617 0.97 98 F 348 #646 
EB L/T-T/R >1.20 >120 F ~473 #811 EB L/T-T/R 0.89 72 E 328 #576 0.93 76 E 346 #615 
WB L 0.62 75 E 90 #224 WB L 0.52 69 E 121 239 0.70 77 E 170 #358 
WB L/T-T/R >1.20 >120 F ~298 #352 WB L/T-T 0.55 64 E 146 185 0.67 67 E 179 221 
 Does not exist WB R 0.93 50 D 178 #339 0.94 54 D 188 #358 
  >120 F     83 F    93 F   
                 

 EVENING PEAK HOUR 

 2021 Existing 

Movement 

2031 No-Build 2031 Build 

Movement v/c a Delay b LOS c 50th Qd 95th Qe v/c Delay LOS 50th Q 95th Q v/c Delay LOS 50th Q 95th Q 
NB L 1.05 >120 F ~199 #315 NB LL 0.65 76 E 85 129 0.66 77 E 87 129 
NB TT 0.77 38 D 440 529 NB TTT 0.77 47 D 412 492 0.81 50 D 424 492 
NB R 0.30 9 A 32 87 NB R 0.45 17 B 75 168 0.66 29 C 196 325 
SB L >1.20 >120 F ~262 #435 SB LL 0.75 74 E 136 191 0.82 78 E 172 #253 
SB TT 1.09 88 F ~818 #958 SB TTT 1.00 66 E ~661 #814 1.00 67 E ~675 #814 
SB R 0.14 1 A 0 0 SB R 0.14 1 A 0 0 0.14 1 A 0 0 
 Does not exist EB L 0.78 82 F 182 280 0.77 80 F 187 286 
EB L/T-T/R >1.20 >120 F ~308 #378 EB L/T-T/R 0.72 60 E 161 221 0.80 68 E 196 260 
WB L 1.20 >120 F ~340 #536 WB L 0.82 78 E 257 #435 0.94 96 F 303 #514 
WB L/T-T/R 1.15 >120 F ~314 #442 WB L/T-T 0.82 67 E 265 #368 0.93 79 E 309 #438 
 Does not exist WB R 0.48 10 A 0 76 0.48 10 A 0 76 
  102 F     57 E    61 E   

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. 
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Conclusion 

VHB has conducted this traffic evaluation in support of the proposed redevelopment of the 10 Boston Providence 
Highway Site, located in within the proposed rezoning area of the Route 1 corridor, in the North Gateway District. The 
Project is estimated to generate 320 net new vehicle trips (140 entering/180 exiting) during the weekday morning 
peak hour and 395 net new vehicle trips (295 entering/100 exiting) during the weekday evening peak hour. Capacity 
analysis indicates that the intersection will experience a slight increase in overall delays and queues under the 2031 
Build Condition with the Project in place. If future redevelopment of the Site advances as contemplated, improvements 
such as signal timing adjustments should be considered at the intersection of Route 1 at Everett Street/University 
Avenue to mitigate the traffic impacts. 
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