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SUMMARY 

PROJECT DESCRIPTION 

LandPlex, LLC TEPP LLC to prepare this traffic-impact and access study (TIAS) regarding the 
proposed redevelopment at 357 Main Street in the Town of Tewksbury, Massachusetts. 

The redevelopment: 

• replaces previous land uses with senior-adult-multi-family housing, 90 dwelling units 

• has one proposed unsignalized driveway along the west side of Main Street opposite and 
north of Old Main Street connector near Vic’s Waffle House 

STUDY APPROACH 

The TIAS study area consists of the following intersections: 

• Main Street/Astle Street/Pike Street/Veranda Street/Old Main Street south (hereinafter 
Main Street/Astle Street intersection) 

• Main Street/Old Main Street north 

• Main Street/proposed driveway 

This TIAS analyzes traffic operations for the following time periods: 

• weekday AM-street-peak hour 

• weekday PM-street-peak hour 

The TIAS analyzed traffic operations under the following conditions: 

• 2025 existing 

• 2032 no build (with background-traffic growth) 

• 2032 build (with background-traffic growth and the proposed redevelopment) 

Differences in traffic operations between the no-build and build conditions approximate traffic 
impacts of the proposed redevelopment. 

TRIP GENERATION 

Site trips due to the proposed redevelopment are: 
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• weekday daily, 292 (total of in and out) 

• weekday AM-street-peak hour, 18 (6 in and 12 out) 

• weekday PM-street-peak hour, 23 (13 in and 12 out) 

CAPACITY ANALYSIS 

TEPP LLC conducted capacity analysis as relevant: 

• for study-area intersections 

• under 2025 existing, 2032 no-build, and 2032 build conditions, as described above 

• for the weekday AM-street-peak hour and weekday PM-street-peak hour 

• to calculate levels of service (LOS), delays, volume-to-capacity ratios (V/C), and/or 
queues 

Without or with the project, the: 

• Main Street/Astle Street intersection shows overall low-to-moderate peak-hour delays, 
with higher delays on some approaches 

• Main Street/Old Main Street north intersection shows low-to-moderate peak-hour delays 

• Main Street/proposed driveway intersection shows low-to-moderate peak-hour delays 

The project does not show a significant impact on overall area traffic operations. 
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INTRODUCTION 

PROJECT DESCRIPTION 

LandPlex, LLC TEPP LLC to prepare this TIAS regarding the proposed redevelopment at 357 
Main Street in the Town of Tewksbury, Massachusetts.  Figure 1 shows the site location and the 
project plan is in Appendix A. 

The redevelopment: 

• replaces previous land uses with senior-adult-multi-family housing, 90 dwelling units 

• has one proposed unsignalized driveway along the west side of Main Street opposite and 
north of Old Main Street connector near Vic’s Waffle House 

STUDY APPROACH 

Figure 2 shows the TIAS study area.  The study area consists of the following intersections: 

• Main Street/Astle Street 

• Main Street/Old Main Street north 

• Main Street/proposed driveway 

This TIAS analyzes traffic operations for the following time periods: 

• weekday AM-street-peak hour 

• weekday PM-street-peak hour 

The TIAS analyzed traffic operations under the following conditions: 

• 2025 existing 

• 2032 no build (with background-traffic growth) 

• 2032 build (with background-traffic growth and the proposed redevelopment) 

Differences in traffic operations between the no-build and build conditions approximate traffic 
impacts of the proposed redevelopment. 
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Figure 1. Site location. 

Site 

United States Geological Survey 
7.5-Minute Topo, 2024, Scale 1:24,000 ↑ 
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Figure 2. Study area. 

Site 

Intersection 

Intersection 

Intersection 
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EXISTING CONDITIONS 

INTRODUCTION 

Existing conditions include: 

• physical conditions of the transportation network, roads, and intersections 

• traffic volumes 

• other relevant information 

PHYSICAL CONDITIONS 

INTRODUCTION 

Figures 1 and 2 show the transportation network, which includes Main Street (Massachusetts 
Route 38 or MA 38). 

Figure 2 shows the following existing intersections: 

• Main Street/Astle Street 

• Main Street/Old Main Street north 

MAIN STREET 

Main Street in the study area: 

• is overall roughly north-south 

• is an arterial highway 

• to/from the north, connects with the City of Lowell, Massachusetts 

• to/from the south, connects with the Town of Wilmington, Massachusetts 

• has a horizontal alignment with minor curvature 

• has minor grades 

• generally has a two-to-four undivided divided cross-section 

• has asphaltic cement concrete (ACC) pavement in overall fair-to-good condition 

• has a posted speed limit of 40 miles per hour (mph) northbound and 35 mph southbound 

• has sidewalk on both sides 
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• has utility poles along or near the east side, some with luminaires 

• has nearby mixed land uses, including commercial, residential, and a park 

• is under the jurisdiction of Commonwealth of Massachusetts 

MAIN STREET/ASTLE STREET INTERSECTION 

The intersection: 

• has a six-legged configuration 

• has Main Street as the major north-south street 

• has Astle Street as the minor northwest leg 

• has Pike Street as the minor west leg 

• has Veranda Avenue as the minor east leg 

• has Old Main Street south as the minor northeast leg 

• on the Main Street northbound approach, has two general-purpose lanes 

• on the Main Street southbound approach, has one left-turn lane and one through-
movement and right-turn lane 

• on the Astle Street, Pike Street, and Veranda Avenue approaches, has one general-
purpose lane 

• for the Old Main Street leg, has a one-lane departure with no approach 

• shows marked crosswalks on all legs except for the Main Street north leg with 
completion of ongoing construction 

• is under traffic-signal control, with protected-permitted left turns on the Main Street 
southbound approach, with Astle Street having a phase, and with Pike Street and Veranda 
Avenue sharing a phase 

• has an exclusive pedestrian phase with push-button actuation 

• prohibits right turns on red from the Main Street southbound approach, the Pike Street 
approach, and the Veranda Avenue approach 

• is illuminated 

• has nearby mixed land uses, including commercial, residential, and a park 

• is under the jurisdiction of the Commonwealth of Massachusetts 

MAIN STREET/OLD MAIN STREET NORTH INTERSECTION 

The intersection: 
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• has a three-legged configuration 

• has Main Street as the major north-south street 

• has Old Main Street as the minor east leg 

• on Main Street, has approaches with two general-purpose lanes 

• on Old Main Street, has a one-lane approach 

• on the Old Main Street approach, has STOP-sign control 

• is illuminated 

• has nearby mixed land uses, including commercial, residential, and a park 

• is under the jurisdiction of the Commonwealth of Massachusetts 

TRAFFIC VOLUMES 

TRAFFIC COUNTS 

TEPP LLC obtained turning movement counts (TMCs): 

• from 7:00 to 9:00 AM and from 3:00 to 6:00 PM on Thursday, June 25, 2025 

• at the Main Street/Astle Street intersection 

• at the Main Street/Old Main Street north intersection 

The traffic-count data are in Appendix B. 

MONTHLY VARIATION 

As shown in Appendix C, the Massachusetts Department of Transportation (MassDOT) reported 
average-month volumes as 91 percent of June volumes.1  Conservatively, TEPP LLC did not re-
duce the TMCs. 

RESULTS 

Table 1 and Figure 3 show 2025 existing traffic volumes. 

Main Street showed about: 

 

 
1 MassDOT, Statewide Traffic Data Collection, 2024 Weekday Seasonal Factors, Factor Group U3. 
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Table 1. 2025 existing traffic volumes. 

 Weekday AM-Street-Peak Hour Weekday PM-Street-Peak Hour 

Location Volume (vph) Direction (%) Volume (vph) Direction (%) 

Main Street North of Site 1,344 50 Southbound 1,736 60 Northbound 

 

• 1,344 vehicles during the weekday AM-street-peak hour, 50-percent southbound and 50-
percent northbound 

• 1,736 vehicles during the weekday PM-street-peak hour, 60-percent northbound and 40-
percent northbound 

VEHICLE SPEEDS 

TEPP LLC obtained vehicle speeds using an automatic traffic recorder (ATR): 

• on Main Street northbound from Thursday, July 10, 2025, through Saturday, July 12, 
2025 

• on Main Street southbound from Thursday, July 24, 2025, through Saturday, July 26, 
2025 

Appendix D has the speed data.  Table 2 is a summary. 

Table 2 indicates that on Main Street northbound the: 

• speed limit was 40 mph 

• the mean speed2 was 31 mph and the 85th-percentile speed3 was 33 mph 

Table 2 indicates that on Main Street northbound the: 

• speed limit was 35 mph 

• the mean speed was 38 mph and the 85th-percentile speed was 41 mph 

 
2 Mean speed is the average speed. 
3 85th percentile speed is the speed at which or below 85 percent of vehicles travel. 
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Figure 3. 2025 existing traffic volumes. 
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Table 2. Vehicle speeds. 

 

Speed Limit (mph) 

Observed Speeds (mph)a 

Location and Direction Meanb Pacec 85th Percentiled 

Main Street North of Site 

Northbound 40 31 26-35 33 

Southbound 35 38 34-43 41 

a Northbound ATR from Thursday, July 10, 2025, through Saturday, July 12, 2025.  Southbound ATR from 
Thursday, July 24, 2025, through Saturday, July 26, 2025. 

b Mean speed is the average speed. 
c Pace is the 10-mph speed range with the greatest number of observed speeds. 
d 85thpercentile speed is the speed at which or below 85 percent of vehicles travel. 

 

SIGHT DISTANCES 

The American Association of State Highway and Transportation Officials (AASHTO) has 
established authoritative policy for sight distances at unsignalized intersections in terms of: 

• fundamental stopping sight distance (SSD) 

• desirable intersection sight distance (ISD)4 

Fundamental SSD: 5 

• provides for safety 

• enables a driver, on the major road, to perceive and react accordingly to a vehicle 
entering the major road from a minor road 

• is conservative because it encompasses a wide range of brake-reaction times and 
deceleration rates 

Desirable ISD:6 

• is ordinarily greater than fundamental SSD 

• may enhance traffic operations 

• is not required for safety 

 
4 AASHTO, A Policy on Geometric Design of Highways and Streets, 7th Edition (Washington, DC, 2018), pages 9-

35 to 9-36. 
5 AASHTO, pages 3-2 to 3-6. 
6 AASHTO, pages 9-35 to 9-59. 
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Table 3 shows adequate available fundamental SSD at the at the Main Street/proposed driveway 
intersection.  Desirable ISD is also available. 

CRASH HISTORY 

TEPP LLC obtained crash data from MassDOT for: 

• 2017 through 2021, the most recent available and finalized 5 years 

• the Main Street/Astle Street intersection 

• the Main Street/Old Main Street north intersection 

Table 4 is a summary of crash history.  MassDOT crash-rate worksheets are in Appendix E. 

The Main Street/Astle Street intersection showed: 

• an observed crash rate greater than MassDOT averages 

• angle collisions as the most common type 

• 81 percent of reported crash severities as property-damage only 

• 24 percent of reported crash severities with non-fatal injuries 

• no reported fatality 

The Main Street/Old Main Street north intersection showed: 

• an observed crash rate less than MassDOT averages 

• rear-end collisions as the most common type 

• 50 percent of reported crash severities as property-damage only 

• 50 percent of reported crash severities with non-fatal injuries 

• no reported fatality 

PEDESTRIANS, BICYCLES, AND TRANSIT 

PEDESTRIANS 

Counts showed low pedestrian volumes. 

Main Street has sidewalks on both sides. 

The proposed driveway includes a sidewalk along the north side. 
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Table 3. Sight distances. 

    Speeds (mph) 

Intersection and Movementa Control View To/From Sight Distance (ft)b Limit 85thc SSDd ISDe 

Main Street/Proposed Driveway 

Main Street NB L --- Main Street North 1,000+ 35 41 60+ 60+ 

Proposed Driveway EB L STOP Main Street North 1,000+ 35 41 60+ 60+ 

Proposed Driveway EB L STOP Main Street South 900+ 40 33 60+ 60+ 

Proposed Driveway EB R STOP Main Street North 900+ 35 41 60+ 60+ 

a NB = northbound.  EB = eastbound.  L = left turn.  R = right turn. 
b Sight distance that will be available. 
c ATR from Thursday, June 26, 2025, through Saturday, June 28, 2025. 
d Fundamental SSD is the design speed that available sight distance will provide.  AASHTO, pages 3-2 to 3-6. 
e Optional ISD is the design speed that available sight distance will provide.  AASHTO, pages 9-35 to 9-59. 
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Table 4. Crash history. 

 Intersection 

 Main Street/Astle Street Main Street/Old Main Street North 

Crashes by Yeara   

2017 16 0 

2018 13 0 

2019 8 1 

2020 6 1 

2021 4 0 

Total 47 2 

Average Per Year 9.60 0.40 

Crash Rates   

This Location 1.22 0.06 

MassDOT District 4 Averageb 0.73 0.57 

MassDOT State Averageb 0.78 0.57 

Crashes by Severitya   

Fatal Injury 0 0 

Non-Fatal Injury 9 1 

Property-Damage Only 38 1 

Crashes by Typea   

Angle 15 0 

Front-to-Rear 1 0 

Head-On 2 0 

Rear-End 12 2 

Rear-to-Side 1 0 

Sideswipe—Opposite Direction 3 0 

Sideswipe—Same Direction 7 0 

Single-Vehicle 6 0 

Crashes by Road Surfacea   

Dry 36 2 

Wet 7 0 

Snow 3 0 

Not Reported 1 0 

a MassDOT IMPACT crash data obtained July 7, 2025. 
b From https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-

crash-rates, accessed August 28, 2025.  MEV = 1,000,000 entering vehicles. 

https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-crash-rates
https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-crash-rates
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Table 4. Crash history, continued. 

 Intersection 

 Main Street/Astle Street Main Street/Old Main Street North 

Crashes by Weather Conditiona   

Clear 38 2 

Cloudy 2 0 

Rain 3 0 

Fog, Smog, Smoke 3 0 

Crashes by Light Conditiona   

Daylight 30 2 

Dusk 2 0 

Dark—Lighted Road 10 0 

Dark—Unlighted Road 4 0 

Other 1 0 

a MassDOT IMPACT crash data obtained July 7, 2025. 
 

The Main Street/Astle Street intersection shows: 

• marked crosswalks across all legs except for the Main Street north leg 

• an exclusive pedestrian signal phase 

The Main Street/Old Main Street north intersection has a marked crosswalk across the Old Main 
Street leg. 

The Main Street/proposed driveway intersection shows a marked crosswalk across the proposed 
driveway leg.  

BICYCLES 

Counts showed low bicycle volumes.  Bicycles and other vehicles may share travel lanes with 
motor vehicles as applicable. 

TRANSIT 

Transit information is in Appendix F. 

Lowell Regional Transit Authority (LRTA) operates bus route 12, Tewksbury via Route 
38/Wilmington train station.  The route includes: 
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• Kenedy Center in the City of Lowell, which includes other LRTA bus routes and 
Massachusetts Bay Transportation Authority (MBTA) commuter rail 

• Rogers Street in the City of Lowell 

• Main Street in the Town of Tewksbury 

• stops on Main Street opposite the Waffle House and at Veranda Avenue 

• the MBTA commuter-rail station in the Town of Wilmington, Massachusetts 
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FUTURE CONDITIONS 

INTRODUCTION 

Future conditions include: 

• road modifications independent of the proposed redevelopment 

• future no-build traffic volumes, with background-traffic growth and without the proposed 
redevelopment 

• future build traffic volumes, with background-traffic growth and with the proposed 
redevelopment 

ROAD MODIFICATIONS 

MassDOT project 608774: 

• is under construction 

• is providing an adaptive traffic-signal-control system at seven locations along 
Massachusetts Route 38 (Rogers Street and Main Street) in the City of Lowell and the 
Town of Tewksbury 

• includes the Main Street/Astle Street intersection 

BACKGROUND-TRAFFIC GROWTH 

Background-traffic growth: 

• is independent of the proposed project 

• may relate to area or regional changes in land development 

• may relate to area or regional changes in population, economic development, and travel 
patterns 

• may consider a general traffic-growth rate or specific land developments in the 
immediate area 

Background-traffic growth for this TIAS reflects a 1.36-percent annual traffic-growth rate that 
yields about 9.9-percent growth from 2025 to 2032.  This rate is based on MassDOT count sta-
tion 4111, Tewksbury, Main Street south of Interstate Route 495, as Appendix G shows. 
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NO-BUILD TRAFFIC VOLUMES 

TEPP LLC applied the background-traffic growth described above to 2025 existing traffic vol-
umes.  Figure 4 shows resulting 2032 no-build traffic volumes. 

TRIP GENERATION 

The institute of Transportation Engineers (ITE) compiles and publishes trip-generation infor-
mation for a variety of land uses in Trip Generation Manual.7  This authoritative guide for esti-
mating site traffic includes land use 252, senior-adult-multi-family housing based on dwelling 
units.8 

Table 5 shows calculated weekday trip generation for current site-redevelopment proposal as: 

• daily, 292 (total of in and out) 

• AM-street-peak hour, 18 (6 in and 12 out) 

• PM-street-peak hour, 23 (13 in and 10 out) 

TRIP DISTRIBUTION AND NETWORK ASSIGNMENT 

Trip distribution and network assignment of vehicle trips to and from the site may consider such 
factors as: 

• trip distribution and network assignment for the existing site 

• area or regional travel patterns 

• area or regional population distribution 

• area or regional land development 

• desirability of alternative site access or egress routes 

Table 6 shows approximate trip distribution and network assignment based on Appendix H.  
Figure 5 shows site trips due to the project. 

BUILD TRAFFIC VOLUMES 

TEPP LLC superimposed changes in site traffic volumes on the no-build traffic volumes to 
estimate build traffic volumes.  Figure 6 shows the resulting 2032 build traffic volumes. 

 
7 ITE, Trip Generation Manual, 11th edition (Washington DC, 2021). 
8 ITE, Trip Generation Manual, volume 3, pages 414 to 425. 
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Figure 4. 2032 no-build traffic volumes. 
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Table 5. Trip generation. 

Weekday Vehicle-Tripsa 

 AM-Street-Peak Hour PM-Street-Peak Hour 

Daily Total In Out Total In Out 

292 18 6 12 23 13 10 

a Based on ITE, Trip Generation Manual, 11th edition.  Land use 252, senior-adult-multi-
family housing.  90 dwelling units. 

 

 
Table 6. Trip distribution and network assignment. 

Road and Direction Percent 

Main Street to/from North 45 

Main Street to/from South 45 

Astle Street to/from West 5 

Pike Street to/from South 5 

Total 100 

 

TRAFFIC-VOLUME CHANGES 

Table 7 presents calculated traffic-volume changes due to the proposed project for the: 

• weekday AM-street-peak hour 

• weekday PM-street-peak hour 

The tabulated increases on Main Street are 8 to 13 vph (0.5 to 0.7 percent). 
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Figure 5. Site trips. 
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Figure 6. 2032 build traffic volumes. 
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Table 7. Traffic-volume changes. 

 Traffic Volumesa 

Location and Time Period 
2025 

Existing 
2032 

No-Build 
2032 
Build Change 

Percent 
Change 

Main Street South of Astle Street 

Weekday AM-Street-Peak Hour 1,282 1,409 1,417 8 0.6 

Weekday PM-Street-Peak Hour 1,639 1,802 1,813 11 0.6 

Main Street South of Proposed Driveway 

Weekday AM-Street-Peak Hour 1,344 1,477 1,497 8 0.5 

Weekday PM-Street-Peak Hour 1.736 1,908 1,921 13 0.7 

Main Street North of Proposed Driveway 

Weekday AM-Street-Peak Hour 1,344 1,477 1,485 8 0.5 

Weekday PM-Street-Peak Hour 1,738 1,908 1,918 10 0.5 

a Two-way-total volumes in vph. 
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CAPACITY ANALYSIS 

INTRODUCTION 

This TIAS has quantified existing, future-no-build and future-build traffic volumes.  Capacity 
analysis indicates quality of traffic operations.  Comparing build conditions to no-build condi-
tions indicates impacts of the proposed alterations on quality of traffic operations. 

METHODS 

Capacity analysis: 

• indicates the quality of traffic operations for transportation facilities 

• used methods of the Transportation Research Board (TRB)9 

• used Synchro 11 software. 

Method inputs include: 

• intersection geometry 

• traffic control, such as YIELD sign, two-way STOP sign, all-way STOP sign, 
roundabout, or signal (including phasing, timing, and progression) 

• traffic volumes 

• vehicle composition, such as passenger cars and trucks 

Method outputs include: 

• LOS based on delays in Table 8 

• V/C ratios 

• vehicle queues 

The six LOS are designated A to F.  LOS A represents the best or highest operating conditions.  
LOS F is the lowest but does not necessarily connote failure. 

 
9 TRB, Highway Capacity Manual 2000 (Washington DC 2000), Highway Capacity Manual 2010 (Washington DC, 

2010), and Highway Capacity Manual, 6th Edition (Washington DC, 2016). 
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Table 8. Level-of-service measures for intersections. 

Level of Service 

Control Delay (seconds/vehicle) 

Unsignalized Intersectionsa Signalized Intersections 

A ≤10.0 ≤10.0 

B >10.0 and ≤15.0 >10.0 and ≤20.0 

C >15.0 and ≤25.0 >20.0 and ≤35.0 

D >25.0 and ≤35.0 >35.0 and ≤55.0 

E >35.0 and ≤50.0 >55.0 and ≤80.0 

F >50 >80 

From TRB, Highway Capacity Manual 2010 (Washington DC, 2010). 
a For YIELD sign, two-way STOP sign, or all-way STOP sign, control delay defines LOS.  For 

roundabout approaches and overall intersection, control delay defines LOS.  For roundabout 
lanes with V/C ratio ≤1.0, control delay defines LOS.  For roundabout lanes with V/C ratio > 
1.0, LOS is F regardless of control delay. 

 

LOS is a function of traffic volumes and traffic control.  Because these volumes can vary, LOS 
of a transportation facility can differ by time of day, day of the week, or month.  For example, a 
transportation facility with a low LOS during peak hours may have a high LOS during other 
hours. 

The methods are all approximate.  In particular, the method for two-way STOP-sign control can 
be conservative, with observed delays and queuing shorter than those calculated. 

RESULTS 

Table 9 shows computed LOS, delays, V/C ratios, and/or queues at study-area intersections un-
der the following conditions: 

• 2025 existing 

• 2032 no build 

• 2032 build 

The analysis was for the following time periods: 

• weekday AM-street-peak hour 

• weekday PM-street-peak hour 

Reports that give detail and explanation are in Appendix I. 
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Table 9. Capacity-analysis summary. 

Location, Time Period, and Lane Groupa 

2025 Existing 2032 No Build 2032 Build 

LOSb Delayc V/Cd Queuee LOS Delay V/C Queue LOS Delay V/C Queue 

Main Street/Astle Street Signalized Intersection—Weekday AM-Street-Peak Hour 

Pike Street Eastbound LTR E 69.5 0.67 52/92 E 74.2 0.78 52/118 E 72.7 0.77 52/118 

Veranda Avenue Westbound LTR D 42.7 0.09 6/11 D 43.0 0.04 3/14 D 43.0 0.04 3/14 

Main Street Northbound LTR A 7.2 0.36 94/120 A 6.2 0.37 87/115 A 6.3 0.38 88/116 

Main Street Southbound L --- --- 0.00 0/0 --- --- 0.00 0/0 --- --- 0.00 0/0 

Main Street Southbound TR B 18.6 0.68 309/449 B 19.0 0.74 356/523 B 19.3 0.75 362/532 

Astle Street Southeastbound LTR E 57.5 0.69 63/92 F 82.2 0.81 55/143 F 82.2 0.81 55/143 

Overall B 18.7 0.67 --- B 19.5 0.73 --- B 19.5 0.73 --- 

Main Street/Astle Street Signalized Intersection—Weekday PM-Street-Peak Hour 

Pike Street Eastbound LTR E 57.9 0.75 81/129 E 63.1 0.77 79/169 E 60.2 0.76 79/166 

Veranda Avenue Westbound LTR D 38.6 0.04 5/10 D 39.4 0.02 2/13 D 39.1 0.02 2/13 

Main Street North Bound LTR B 13.9 0.74 168/214 B 17.2 0.83 184/232 B 18.2 0.85 189/238 

Main Street South Bound L B 10.3 0.01 1/6 A 9.8 0.02 1/6 A 10.0 0.02 1/6 

Main Street South Bound TR C 24.1 0.79 388/540 C 24.9 0.82 410/601 C 25.8 0.83 420/632 

Astle Street Southeastbound LTR D 47.1 0.34 17/34 D 44.7 0.08 0/50 D 44.7 0.08 0/50 

Overall C 22.9 0.76 --- C 24.2 0.80 --- C 24.9 0.81 --- 

Main Street/Old Main Street North Unsignalized Intersection—Weekday AM-Street-Peak Hour 

Main Street Southbound L A 9.3 0.020 0.1 A 9.5 0.024 0.1 A 9.5 0.024 0.1 

Old Main Street Westbound LR B 0.4 0.106 0.4 C 16.1 0.105 0.3 C 16.2 0.106 0.4 

Main Street/Old Main Street North Unsignalized Intersection—Weekday PM-Street-Peak Hour 

Main Street Southbound L B 10.6 0.015 0.0 B 11.3 0.019 0.1 B 11.4 0.019 0.1 

Old Main Street Westbound LR C 19.3 0.060 0.2 C 22.9 0.079 0.3 C 23.0 0.080 0.3 

Main Street/Proposed Driveway Intersection—Weekday AM-Street-Peak Hour 

Main Street Southbound L --- --- --- --- --- --- --- --- A 9.5 0.004 0.0 

Proposed Driveway Eastbound LR --- --- --- --- --- --- --- --- C 17.8 0.044 0.1 

Main Street/Proposed Driveway Intersection—Weekday AM-Street-Peak Hour 

Main Street Southbound L --- --- --- --- --- --- --- --- A 9.6 0.010 0.0 

Proposed Driveway Eastbound LR --- --- --- --- --- --- --- --- C 22.3 0.050 0.2 

a L = left turn, T = through movement, R = right turn. 
b LOS = level of service. 
c Delay = average delay in seconds per vehicle. 
d V/C = volume/capacity ratio. 
e For signalized intersections, 50th-percentile queue in ft/95th-percentile queue in ft.  For unsignalized intersections, 95th-percentile queue in vehicles. 
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In summary, without or with the project, the: 

• Main Street/Astle Street intersection shows overall low-to-moderate peak-hour delays, 
with higher delays on some approaches 

• Main Street/Old Main Street north intersection shows low-to-moderate peak-hour delays 

• Main Street/proposed driveway intersection shows low-to-moderate peak-hour delays 

The project does not show a significant impact on overall area traffic operations. 
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CONCLUSION 

PROJECT DESCRIPTION 

This TIAS regards the proposed redevelopment at 357 Main Street in the Town of Tewksbury, 
Massachusetts.  The redevelopment: 

• replaces previous land uses with senior-adult-multi-family housing, 90 dwelling units 

• has one proposed unsignalized driveway along the west side of Main Street opposite and 
north of Old Main Street connector near Vic’s Waffle House 

TRIP GENERATION 

Site trips due to the proposed redevelopment are: 

• weekday daily, 292 (total of in and out) 

• weekday AM-street-peak hour, 18 (6 in and 12 out) 

• weekday PM-street-peak hour, 23 (13 in and 12 out) 

CAPACITY ANALYSIS 

Without or with the project, the: 

• Main Street/Astle Street intersection shows overall low-to-moderate peak-hour delays, 
with higher delays on some approaches 

• Main Street/Old Main Street north intersection shows low-to-moderate peak-hour delays 

• Main Street/proposed driveway intersection shows low-to-moderate peak-hour delays 

The project does not show a significant impact on overall area traffic operations. 
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Appendix A: Project Plan 
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File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 1

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Main St

From North 
Old Main Street
From Northeast

Veranda Ave
From East

Main St
From South

Pike St
From West

Astle St
From Northwest
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Thru Right
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Left

Left
Bear 

Left

Bear 

Right

Hard 

Right
Int. Total

07:00 AM 0 2 160 14 8 0 0 0 0 0 0 1 0 0 0 2 8 120 2 0 0 13 0 0 6 2 1 0 7 1 347
07:15 AM 0 0 156 9 4 0 0 0 0 0 0 0 0 0 0 1 14 138 1 0 0 12 0 0 7 6 0 0 13 0 361
07:30 AM 0 0 143 7 2 0 0 0 0 0 2 0 0 0 0 0 13 127 3 0 0 10 4 0 0 1 0 0 13 0 325
07:45 AM 0 0 159 8 3 0 0 0 0 0 0 0 0 0 0 0 8 133 2 0 0 11 0 0 3 6 0 0 13 0 346

Total 0 2 618 38 17 0 0 0 0 0 2 1 0 0 0 3 43 518 8 0 0 46 4 0 16 15 1 0 46 1 1379

08:00 AM 0 0 161 7 4 0 0 0 0 0 0 0 0 0 0 1 13 149 4 1 0 16 0 0 1 9 1 0 5 0 372
08:15 AM 0 0 154 8 1 0 0 0 0 0 1 1 0 1 0 1 6 114 4 0 0 19 1 0 1 7 0 0 6 0 325
08:30 AM 0 0 143 9 3 0 0 0 0 0 2 0 0 0 0 2 4 161 6 1 0 14 0 0 3 9 0 0 16 0 373
08:45 AM 1 0 142 13 4 0 0 0 0 0 1 0 0 0 0 3 7 125 2 0 0 19 0 0 6 7 0 0 16 0 346

Total 1 0 600 37 12 0 0 0 0 0 4 1 0 1 0 7 30 549 16 2 0 68 1 0 11 32 1 0 43 0 1416

Grand Total 1 2 1218 75 29 0 0 0 0 0 6 2 0 1 0 10 73 1067 24 2 0 114 5 0 27 47 2 0 89 1 2795

Apprch % 0.1 0.2 91.9 5.7 2.2 0 0 0 0 0 66.7 22.2 0 11.1 0 0.9 6.2 90.7 2 0.2 0 78.1 3.4 0 18.5 33.8 1.4 0 64 0.7  
Total % 0 0.1 43.6 2.7 1 0 0 0 0 0 0.2 0.1 0 0 0 0.4 2.6 38.2 0.9 0.1 0 4.1 0.2 0 1 1.7 0.1 0 3.2 0

Cars 1 2 1154 75 29 0 0 0 0 0 6 2 0 1 0 10 68 1007 21 2 0 114 5 0 27 47 2 0 88 1 2662

% Cars 100 100 94.7 100 100 0 0 0 0 0 100 100 0 100 0 100 93.2 94.4 87.5 100 0 100 100 0 100 100 100 0 98.9 100 95.2

Trucks 0 0 64 0 0 0 0 0 0 0 0 0 0 0 0 0 5 60 3 0 0 0 0 0 0 0 0 0 1 0 133
% Trucks 0 0 5.3 0 0 0 0 0 0 0 0 0 0 0 0 0 6.8 5.6 12.5 0 0 0 0 0 0 0 0 0 1.1 0 4.8
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Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 0 159 8 3 170 0 0 0 0 0 0 0 0 0 0 0 0 0 8 133 2 0 143 0 11 0 0 3 14 6 0 0 13 0 19 346

08:00 AM 0 0 161 7 4 172 0 0 0 0 0 0 0 0 0 0 0 0 1 13 149 4 1 168 0 16 0 0 1 17 9 1 0 5 0 15 372

08:15 AM 0 0 154 8 1 163 0 0 0 0 0 0 1 1 0 1 0 3 1 6 114 4 0 125 0 19 1 0 1 21 7 0 0 6 0 13 325

08:30 AM 0 0 143 9 3 155 0 0 0 0 0 0 2 0 0 0 0 2 2 4 161 6 1 174 0 14 0 0 3 17 9 0 0 16 0 25 373

Total Volume 0 0 617 32 11 660 0 0 0 0 0 0 3 1 0 1 0 5 4 31 557 16 2 610 0 60 1 0 8 69 31 1 0 40 0 72 1416

% App. Total 0 0 93.5 4.8 1.7  0 0 0 0 0  60 20 0 20 0  0.7 5.1 91.3 2.6 0.3  0 87 1.4 0 11.6  43.1 1.4 0 55.6 0   
PHF .000 .000 .958 .889 .688 .959 .000 .000 .000 .000 .000 .000 .375 .250 .000 .250 .000 .417 .500 .596 .865 .667 .500 .876 .000 .789 .250 .000 .667 .821 .861 .250 .000 .625 .000 .720 .949

Cars 0 0 583 32 11 626 0 0 0 0 0 0 3 1 0 1 0 5 4 30 521 15 2 572 0 60 1 0 8 69 31 1 0 40 0 72 1344

% Cars 0 0 94.5 100 100 94.8 0 0 0 0 0 0 100 100 0 100 0 100 100 96.8 93.5 93.8 100 93.8 0 100 100 0 100 100 100 100 0 100 0 100 94.9

Trucks 0 0 34 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 1 36 1 0 38 0 0 0 0 0 0 0 0 0 0 0 0 72
% Trucks 0 0 5.5 0 0 5.2 0 0 0 0 0 0 0 0 0 0 0 0 0 3.2 6.5 6.3 0 6.2 0 0 0 0 0 0 0 0 0 0 0 0 5.1

Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 2

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 07:45 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 08:00 AM 07:45 AM 08:00 AM 08:00 AM

+0
mins.

0 2 160 14 8 184 0 0 0 0 0 0 0 0 0 0 0 0 0 8 133 2 0 143 0 16 0 0 1 17 9 1 0 5 0 15

+15
mins.

0 0 156 9 4 169 0 0 0 0 0 0 1 1 0 1 0 3 1 13 149 4 1 168 0 19 1 0 1 21 7 0 0 6 0 13

+30
mins.

0 0 143 7 2 152 0 0 0 0 0 0 2 0 0 0 0 2 1 6 114 4 0 125 0 14 0 0 3 17 9 0 0 16 0 25

+45
mins.

0 0 159 8 3 170 0 0 0 0 0 0 1 0 0 0 0 1 2 4 161 6 1 174 0 19 0 0 6 25 7 0 0 16 0 23

Total Volume 0 2 618 38 17 675 0 0 0 0 0 0 4 1 0 1 0 6 4 31 557 16 2 610 0 68 1 0 11 80 32 1 0 43 0 76
% App. Total 0 0.3 91.6 5.6 2.5  0 0 0 0 0  66.7 16.7 0 16.7 0  0.7 5.1 91.3 2.6 0.3  0 85 1.2 0 13.8  42.1 1.3 0 56.6 0  
PHF .000 .250 .966 .679 .531 .917 .000 .000 .000 .000 .000 .000 .500 .250 .000 .250 .000 .500 .500 .596 .865 .667 .500 .876 .000 .895 .250 .000 .458 .800 .889 .250 .000 .672 .000 .760
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File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 10

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Bikes  Peds
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07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5 0 5
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 1 3
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1
Total 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 7 2 9

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 2
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3 1 4

Grand Total 0 0 0 0 0 1 0 0 0 0 0 3 0 0 0 0 0 4 0 0 1 0 0 0 0 1 0 0 0 2 0 0 0 1 0 0 10 3 13
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 0 0 0 100 0    

Total % 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 33.3 0 0  0 33.3 0 0 0  0 0 0 33.3 0  
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 1 0 1 3
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 100 0 0  0 100 0 0 0  0 0 0 100 0   
PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .000 .250 .000 .000 .000 .250 .000 .000 .000 .250 .000 .250 .750

Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 11

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 07:15 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:15 AM 07:00 AM 07:00 AM

+0
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

+45
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 1 0 1
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 100 0 0  0 100 0 0 0  0 0 0 100 0  
PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .000 .250 .000 .000 .000 .250 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 1

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Main St

From North 
Old Main Street
From Northeast

Veranda Ave
From East

Main St
From South

Pike St
From West

Astle St
From Northwest

Start Time
Hard 

Left

Left Thru Right
Hard 

Right

Hard 

Left

Bear 

Left

Bear 

Right
Right

Hard 

Right

Left Thru
Bear 

Right
Right

Hard 

Right

Left
Bear 

Left
Thru

Bear 

Right
Right

Hard 

Left

Left
Bear 

Left
Thru Right

Hard 

Left

Left
Bear 

Left

Bear 

Right

Hard 

Right
Int. Total

03:00 PM 0 0 138 14 10 0 0 0 0 0 0 0 0 0 0 1 14 208 3 2 0 17 0 1 8 6 0 0 9 1 432
03:15 PM 0 1 140 13 10 0 0 0 0 0 0 0 0 1 0 1 12 209 1 1 0 23 0 0 7 3 0 0 13 0 435
03:30 PM 2 1 119 14 10 0 0 0 0 0 0 0 0 0 0 3 25 226 1 1 0 26 0 0 7 12 0 1 9 2 459
03:45 PM 1 0 145 12 13 0 0 0 0 0 1 0 1 0 0 1 26 193 2 1 1 15 0 0 5 22 0 0 20 0 459

Total 3 2 542 53 43 0 0 0 0 0 1 0 1 1 0 6 77 836 7 5 1 81 0 1 27 43 0 1 51 3 1785

04:00 PM 0 0 112 15 16 0 0 0 0 0 0 0 0 1 0 5 20 214 0 1 0 22 0 0 4 15 0 0 11 0 436
04:15 PM 0 0 105 27 11 0 0 0 0 0 0 0 0 1 0 2 16 250 0 0 0 22 0 0 4 3 0 0 15 1 457
04:30 PM 1 0 98 12 15 0 0 0 0 0 0 0 0 0 0 0 15 215 1 0 0 14 0 0 1 10 0 0 17 1 400
04:45 PM 0 1 126 6 16 0 0 0 0 1 0 0 1 1 0 3 25 214 1 1 0 13 0 0 4 10 0 0 12 1 436

Total 1 1 441 60 58 0 0 0 0 1 0 0 1 3 0 10 76 893 2 2 0 71 0 0 13 38 0 0 55 3 1729

05:00 PM 0 0 164 15 11 0 0 0 0 0 0 0 0 1 0 4 17 222 1 1 1 6 2 0 2 10 0 0 24 0 481
05:15 PM 0 0 159 13 10 0 0 0 0 0 0 0 0 0 0 5 24 203 0 0 1 20 1 0 5 16 0 0 11 0 468
05:30 PM 0 0 163 10 5 0 0 0 0 0 0 0 0 0 0 1 23 184 2 0 0 13 0 0 4 4 1 0 12 0 422
05:45 PM 0 0 136 15 12 0 0 0 0 0 0 0 0 1 0 3 25 168 1 0 0 18 0 0 3 6 0 0 15 0 403

Total 0 0 622 53 38 0 0 0 0 0 0 0 0 2 0 13 89 777 4 1 2 57 3 0 14 36 1 0 62 0 1774

Grand Total 4 3 1605 166 139 0 0 0 0 1 1 0 2 6 0 29 242 2506 13 8 3 209 3 1 54 117 1 1 168 6 5288

Apprch % 0.2 0.2 83.7 8.7 7.3 0 0 0 0 100 11.1 0 22.2 66.7 0 1 8.6 89.6 0.5 0.3 1.1 77.4 1.1 0.4 20 39.9 0.3 0.3 57.3 2  
Total % 0.1 0.1 30.4 3.1 2.6 0 0 0 0 0 0 0 0 0.1 0 0.5 4.6 47.4 0.2 0.2 0.1 4 0.1 0 1 2.2 0 0 3.2 0.1

Cars 4 3 1580 165 137 0 0 0 0 1 1 0 2 6 0 26 241 2462 12 8 3 206 3 1 52 117 1 1 163 6 5201

% Cars 100 100 98.4 99.4 98.6 0 0 0 0 100 100 0 100 100 0 89.7 99.6 98.2 92.3 100 100 98.6 100 100 96.3 100 100 100 97 100 98.4

Trucks 0 0 25 1 2 0 0 0 0 0 0 0 0 0 0 3 1 44 1 0 0 3 0 0 2 0 0 0 5 0 87
% Trucks 0 0 1.6 0.6 1.4 0 0 0 0 0 0 0 0 0 0 10.3 0.4 1.8 7.7 0 0 1.4 0 0 3.7 0 0 0 3 0 1.6
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From North 
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From Northeast
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From East
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From South

Pike St
From West
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From Northwest
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Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 2 1 119 14 10 146 0 0 0 0 0 0 0 0 0 0 0 0 3 25 226 1 1 256 0 26 0 0 7 33 12 0 1 9 2 24 459

03:45 PM 1 0 145 12 13 171 0 0 0 0 0 0 1 0 1 0 0 2 1 26 193 2 1 223 1 15 0 0 5 21 22 0 0 20 0 42 459

04:00 PM 0 0 112 15 16 143 0 0 0 0 0 0 0 0 0 1 0 1 5 20 214 0 1 240 0 22 0 0 4 26 15 0 0 11 0 26 436

04:15 PM 0 0 105 27 11 143 0 0 0 0 0 0 0 0 0 1 0 1 2 16 250 0 0 268 0 22 0 0 4 26 3 0 0 15 1 19 457

Total Volume 3 1 481 68 50 603 0 0 0 0 0 0 1 0 1 2 0 4 11 87 883 3 3 987 1 85 0 0 20 106 52 0 1 55 3 111 1811

% App. Total 0.5 0.2 79.8 11.3 8.3  0 0 0 0 0  25 0 25 50 0  1.1 8.8 89.5 0.3 0.3  0.9 80.2 0 0 18.9  46.8 0 0.9 49.5 2.7   
PHF .375 .250 .829 .630 .781 .882 .000 .000 .000 .000 .000 .000 .250 .000 .250 .500 .000 .500 .550 .837 .883 .375 .750 .921 .250 .817 .000 .000 .714 .803 .591 .000 .250 .688 .375 .661 .986

Cars 3 1 474 67 49 594 0 0 0 0 0 0 1 0 1 2 0 4 8 87 868 3 3 969 1 85 0 0 20 106 52 0 1 53 3 109 1782

% Cars 100 100 98.5 98.5 98.0 98.5 0 0 0 0 0 0 100 0 100 100 0 100 72.7 100 98.3 100 100 98.2 100 100 0 0 100 100 100 0 100 96.4 100 98.2 98.4

Trucks 0 0 7 1 1 9 0 0 0 0 0 0 0 0 0 0 0 0 3 0 15 0 0 18 0 0 0 0 0 0 0 0 0 2 0 2 29
% Trucks 0 0 1.5 1.5 2.0 1.5 0 0 0 0 0 0 0 0 0 0 0 0 27.3 0 1.7 0 0 1.8 0 0 0 0 0 0 0 0 0 3.6 0 1.8 1.6

Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 2

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 03:30 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

05:00 PM 04:00 PM 03:15 PM 04:15 PM 03:00 PM 03:45 PM

+0
mins.

0 0 164 15 11 190 0 0 0 0 0 0 0 0 0 1 0 1 2 16 250 0 0 268 0 17 0 1 8 26 22 0 0 20 0 42

+15
mins.

0 0 159 13 10 182 0 0 0 0 0 0 0 0 0 0 0 0 0 15 215 1 0 231 0 23 0 0 7 30 15 0 0 11 0 26

+30
mins.

0 0 163 10 5 178 0 0 0 0 0 0 1 0 1 0 0 2 3 25 214 1 1 244 0 26 0 0 7 33 3 0 0 15 1 19

+45
mins.

0 0 136 15 12 163 0 0 0 0 1 1 0 0 0 1 0 1 4 17 222 1 1 245 1 15 0 0 5 21 10 0 0 17 1 28

Total Volume 0 0 622 53 38 713 0 0 0 0 1 1 1 0 1 2 0 4 9 73 901 3 2 988 1 81 0 1 27 110 50 0 0 63 2 115

% App. Total 0 0 87.2 7.4 5.3  0 0 0 0 100  25 0 25 50 0  0.9 7.4 91.2 0.3 0.2  0.9 73.6 0 0.9 24.5  43.5 0 0 54.8 1.7  
PHF .000 .000 .948 .883 .792 .938 .000 .000 .000 .000 .250 .250 .250 .000 .250 .500 .000 .500 .563 .730 .901 .750 .500 .922 .250 .779 .000 .250 .844 .833 .568 .000 .000 .788 .500 .685
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Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 10

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Main St

From North 
Old Main Street
From Northeast

Veranda Ave
From East

Main St
From South

Pike St
From West

Astle St
From Northwest
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Int. 

Total

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 1 2
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Total 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 3 4

04:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 2 2 4
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 4 3 7

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6

Grand Total 0 0 1 0 1 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0 2 1 0 3 0 1 0 0 0 2 0 0 0 0 0 0 11 6 17
Apprch % 0 0 50 0 50 0 0 0 0 0 0 0 0 0 0 0 0 66.7 33.3 0 0 100 0 0 0 0 0 0 0 0    

Total % 0 0 16.7 0 16.7  0 0 0 0 0  0 0 0 0 0  0 0 33.3 16.7 0  0 16.7 0 0 0  0 0 0 0 0  
64
.7

35
.3
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From Northwest

Start Time

Har

d 

Left

Left
Thr

u

Righ

t

Har

d 

Righ

t

App. 

Total

Har

d 

Left

Bea

r 

Left

Bea

r 

Righ

t

Righ

t

Har

d 

Righ

t

App. 

Total
Left

Thr

u

Bea

r 

Righ

t

Righ

t

Har

d 

Righ

t

App. 

Total
Left

Bea

r 

Left

Thr

u

Bea

r 

Righ

t

Righ

t

App. 

Total

Har

d 

Left

Left

Bea

r 

Left

Thr

u

Righ

t

App. 

Total

Har

d 

Left

Left

Bea

r 

Left

Bea

r 

Righ

t

Har

d 

Righ

t

App. 

Total

Int. 

Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
04:00 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2
Total Volume 0 0 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 4
% App. Total 0 0 50 0 50  0 0 0 0 0  0 0 0 0 0  0 0 50 50 0  0 0 0 0 0  0 0 0 0 0   
PHF .000 .000 .250 .000 .250 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .000 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .500

Accurate Counts 
978-664-2565



File Name : 14050001
Site Code : 14050001
Start Date : 6/25/2025
Page No : 11

N/S Street  : Main Street
E/W Street : Veranda Ave / Pike St
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 03:15 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:15 PM 03:00 PM 03:00 PM 03:45 PM 03:00 PM 03:00 PM

+0
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0

+15
mins.

0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0

+30
mins.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45
mins.

0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 3 0 1 0 0 0 1 0 0 0 0 0 0
% App. Total 0 0 50 0 50  0 0 0 0 0  0 0 0 0 0  0 0 66.7 33.3 0  0 100 0 0 0  0 0 0 0 0  
PHF .000 .000 .250 .000 .250 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .500 .250 .000 .750 .000 .250 .000 .000 .000 .250 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 1

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Main St

From North 
Old Main St
From East

Main St
From South

Start Time Left Thru Left Right Thru Right Int. Total
07:00 AM 4 183 0 2 137 0 326
07:15 AM 3 172 1 5 149 0 330
07:30 AM 2 135 2 6 141 0 286
07:45 AM 3 174 0 7 148 0 332

Total 12 664 3 20 575 0 1274

08:00 AM 0 164 1 3 171 0 339
08:15 AM 7 161 2 9 146 0 325
08:30 AM 6 157 5 5 175 1 349
08:45 AM 7 153 1 2 158 0 321

Total 20 635 9 19 650 1 1334

Grand Total 32 1299 12 39 1225 1 2608
Apprch % 2.4 97.6 23.5 76.5 99.9 0.1  

Total % 1.2 49.8 0.5 1.5 47 0
Cars 31 1235 12 36 1166 1 2481

% Cars 96.9 95.1 100 92.3 95.2 100 95.1
Trucks 1 64 0 3 59 0 127

% Trucks 3.1 4.9 0 7.7 4.8 0 4.9

Main St
From North 

Old Main St
From East

Main St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 3 174 177 0 7 7 148 0 148 332
08:00 AM 0 164 164 1 3 4 171 0 171 339
08:15 AM 7 161 168 2 9 11 146 0 146 325
08:30 AM 6 157 163 5 5 10 175 1 176 349

Total Volume 16 656 672 8 24 32 640 1 641 1345
% App. Total 2.4 97.6  25 75  99.8 0.2   

PHF .571 .943 .949 .400 .667 .727 .914 .250 .911 .963
Cars 15 621 636 8 23 31 605 1 606 1273

% Cars 93.8 94.7 94.6 100 95.8 96.9 94.5 100 94.5 94.6
Trucks 1 35 36 0 1 1 35 0 35 72

% Trucks 6.3 5.3 5.4 0 4.2 3.1 5.5 0 5.5 5.4

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 2

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear

 Main St 

 O
ld

 M
a
in

 S
t 

 Main St 

Thru

621 
35 

656 
Left

15 
1 

16 

InOut Total
628 636 1264 
36 36 72 

664 1336 672 

R
ig

h
t

2
3
 

1
 

2
4
 

L
e
ft 8

 
0
 

8
 

O
u
t

T
o
ta

l
In

1
6
 

3
1
 

4
7
 

1
 

1
 

2
 

1
7
 

4
9
 

3
2
 

Thru
605 
35 

640 

Right
1 
0 
1 

Out TotalIn

629 606 1235 
35 35 70 

664 1305 641 

Peak Hour Begins at 07:45 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:45 AM 08:00 AM
+0 mins. 4 183 187 0 7 7 171 0 171

+15 mins. 3 172 175 1 3 4 146 0 146
+30 mins. 2 135 137 2 9 11 175 1 176

+45 mins. 3 174 177 5 5 10 158 0 158
Total Volume 12 664 676 8 24 32 650 1 651
% App. Total 1.8 98.2  25 75  99.8 0.2  

PHF .750 .907 .904 .400 .667 .727 .929 .250 .925
Cars 12 631 643 8 23 31 616 1 617

% Cars 100 95 95.1 100 95.8 96.9 94.8 100 94.8
Trucks 0 33 33 0 1 1 34 0 34

% Trucks 0 5 4.9 0 4.2 3.1 5.2 0 5.2

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 10

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Main St

From North 
Old Main St
From East

Main St
From South

Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 1 1 0 0 1 1 2
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 1 0 0 0 1 0 1
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 2 1 0 0 2 1 3

Grand Total 0 0 0 0 0 2 1 0 0 2 1 3
Apprch % 0 0 0 0 100 0    

Total % 0 0  0 0  100 0  66.7 33.3

Main St
From North 

Old Main St
From East

Main St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 1 0 1 1

Total Volume 0 0 0 0 0 0 1 0 1 1
% App. Total 0 0  0 0  100 0   

PHF .000 .000 .000 .000 .000 .000 .250 .000 .250 .250

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 11

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 07:15 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:15 AM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 1 0 1

Total Volume 0 0 0 0 0 0 1 0 1
% App. Total 0 0  0 0  100 0  

PHF .000 .000 .000 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 1

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Main St

From North 
Old Main St
From East

Main St
From South

Start Time Left Thru Left Right Thru Right Int. Total
03:00 PM 1 163 0 3 229 1 397
03:15 PM 2 163 1 6 235 0 407
03:30 PM 1 140 3 6 256 1 407
03:45 PM 4 171 2 4 223 0 404

Total 8 637 6 19 943 2 1615

04:00 PM 2 135 1 3 248 0 389
04:15 PM 2 140 0 2 269 0 413
04:30 PM 1 127 0 2 243 0 373
04:45 PM 3 151 0 4 242 0 400

Total 8 553 1 11 1002 0 1575

05:00 PM 3 178 2 2 234 0 419
05:15 PM 2 187 0 4 240 0 433
05:30 PM 1 178 2 1 201 0 383
05:45 PM 3 167 0 2 189 0 361

Total 9 710 4 9 864 0 1596

Grand Total 25 1900 11 39 2809 2 4786
Apprch % 1.3 98.7 22 78 99.9 0.1  

Total % 0.5 39.7 0.2 0.8 58.7 0
Cars 25 1874 11 38 2763 2 4713

% Cars 100 98.6 100 97.4 98.4 100 98.5
Trucks 0 26 0 1 46 0 73

% Trucks 0 1.4 0 2.6 1.6 0 1.5

Main St
From North 

Old Main St
From East

Main St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 3 151 154 0 4 4 242 0 242 400
05:00 PM 3 178 181 2 2 4 234 0 234 419
05:15 PM 2 187 189 0 4 4 240 0 240 433

05:30 PM 1 178 179 2 1 3 201 0 201 383
Total Volume 9 694 703 4 11 15 917 0 917 1635
% App. Total 1.3 98.7  26.7 73.3  100 0   

PHF .750 .928 .930 .500 .688 .938 .947 .000 .947 .944
Cars 9 691 700 4 11 15 898 0 898 1613

% Cars 100 99.6 99.6 100 100 100 97.9 0 97.9 98.7
Trucks 0 3 3 0 0 0 19 0 19 22

% Trucks 0 0.4 0.4 0 0 0 2.1 0 2.1 1.3

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 2

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 04:45 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

05:00 PM 03:15 PM 04:00 PM
+0 mins. 3 178 181 1 6 7 248 0 248

+15 mins. 2 187 189 3 6 9 269 0 269

+30 mins. 1 178 179 2 4 6 243 0 243
+45 mins. 3 167 170 1 3 4 242 0 242

Total Volume 9 710 719 7 19 26 1002 0 1002
% App. Total 1.3 98.7  26.9 73.1  100 0  

PHF .750 .949 .951 .583 .792 .722 .931 .000 .931
Cars 9 705 714 7 19 26 992 0 992

% Cars 100 99.3 99.3 100 100 100 99 0 99
Trucks 0 5 5 0 0 0 10 0 10

% Trucks 0 0.7 0.7 0 0 0 1 0 1

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 10

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Main St

From North 
Old Main St
From East

Main St
From South

Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
03:00 PM 0 0 0 0 0 0 1 0 0 0 1 1
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 1 0 0 0 0 0 0 0 0 1 1
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 0 0 0 1 0 0 0 2 2

04:00 PM 0 2 0 0 0 0 0 0 0 0 2 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 1 0 0 0 1 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 2 0 0 0 0 1 0 0 0 3 3

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 3 0 0 0 0 2 0 0 0 5 5
Apprch % 0 100 0 0 100 0    

Total % 0 60  0 0  40 0  0 100

Main St
From North 

Old Main St
From East

Main St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 1 1 0 0 0 0 0 0 1
03:45 PM 0 0 0 0 0 0 0 0 0 0
04:00 PM 0 2 2 0 0 0 0 0 0 2

Total Volume 0 3 3 0 0 0 0 0 0 3
% App. Total 0 100  0 0  0 0   

PHF .000 .375 .375 .000 .000 .000 .000 .000 .000 .375

Accurate Counts 
978-664-2565



File Name : 14050002
Site Code : 14050002
Start Date : 6/25/2025
Page No : 11

N/S Street  : Main Street
E/W Street : Old Main Street
City/State   : Tewksbury, MA
Weather     : Clear
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Peak Hour Begins at 03:15 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:15 PM 03:00 PM 03:00 PM
+0 mins. 0 0 0 0 0 0 1 0 1

+15 mins. 0 1 1 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 2 2 0 0 0 0 0 0

Total Volume 0 3 3 0 0 0 1 0 1
% App. Total 0 100  0 0  100 0  

PHF .000 .375 .375 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565
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Massachusetts Highway Department

Statewide Traffic Data Collection

2024 Weekday Seasonal Factors

Factor Group JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Axle Factor
R1 1.17 1.12 1.11 1.06 1.00 0.96 0.94 0.92 1.00 0.98 1.06 1.07 0.78
R3 1.10 1.04 1.04 1.02 0.91 0.88 0.88 0.87 0.92 0.92 0.99 1.01 0.98
R4-R7 1.16 1.12 1.08 1.03 0.92 0.89 0.88 0.89 0.92 0.94 1.04 1.10 0.98
U1-Boston 1.07 1.03 0.98 0.97 0.94 0.91 0.94 0.91 0.94 0.94 0.98 1.02 0.94
U1-Essex 1.13 1.09 1.06 1.04 0.95 0.89 0.88 0.87 0.95 0.95 1.03 1.05 0.96
U1-Southeast 1.14 1.10 1.04 0.99 0.93 0.86 0.87 0.85 0.91 0.93 0.99 1.02 0.96
U1-West 1.10 1.02 0.98 0.96 0.95 0.92 0.94 0.91 0.91 0.91 0.96 1.00 0.83
U1-Worcester 1.08 1.03 0.99 0.98 0.94 0.91 0.93 0.91 0.92 0.91 0.95 1.00 0.93
U3 1.06 1.02 0.98 0.96 0.93 0.91 0.95 0.94 0.93 0.93 0.96 1.00 0.98
U4-U7 1.04 1.02 0.96 0.95 0.91 0.90 0.94 0.94 0.93 0.94 0.98 1.02 0.99
UR2 1.08 1.02 0.98 0.97 0.93 0.90 0.93 0.90 0.92 0.92 0.97 1.01 0.98
Rec - East 1.21 1.20 1.09 1.01 0.91 0.81 0.77 0.79 0.91 0.95 1.05 1.13 0.99
Rec - West 1.46 1.38 1.32 1.06 0.94 0.79 0.59 0.69 0.97 0.99 1.18 1.28 0.99

Round off:
0-999 = 10
>1000 = 100

U = Urban
R = Rural

1 - Interstate
2 - Freeway and Expressway
3 - Other Principal Arterial
4 - Minor Arterial
5 - Major Collector
6 - Minor Collector
7 - Local Road and Street

UR2 Group - Combination of Urban Freeways and Expressways and Rural Freeways and Expressways.

Recreational - East Group - Cape Cod (all towns) including the town of Plymouth south of Route 3A (stations 
7014,7079,7080,7090,7091,7092,7093,7094,7095,7096,7097,7108 and 7178), Martha’s Vineyard and Nantucket.  
Recreational - West Group - Continuous Stations 2 and 189 including stations 
1066,1067,1083,1084,1085,1086,1087,1088,1089,1090,1091,1092,1093,1094,1095,1096,1097,1098,1099,1100,1101,1102,1103,1104,1105,1106,1107,1108,1113, 
1114,1116,2196,2197 and 2198. 

5/2/2025
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Appendix D: Vehicle Speeds 
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Accurate Counts
978-664-2565

Location  : Main Street NB Site Code: 14050001
Location  : North of Old Main Street
City/State: Tewksbury, MA

1

Direction: NB,
7/10/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 2 2 9 13 19 9 4 1 0 0 0 0 0 59
1:00 1 9 5 5 8 4 3 0 0 0 0 0 0 35
2:00 1 0 5 6 2 2 0 0 0 0 0 0 0 16
3:00 0 2 5 3 4 2 0 0 1 0 0 0 0 17
4:00 1 1 2 9 2 2 3 2 0 0 0 0 0 22
5:00 0 0 9 23 27 23 15 5 1 1 0 0 0 104
6:00 0 7 25 46 66 41 20 5 2 0 0 0 0 212
7:00 0 6 37 123 108 81 49 10 1 0 0 0 0 415
8:00 2 13 58 123 142 118 29 6 1 0 0 0 0 492
9:00 1 15 58 93 139 95 28 8 2 1 0 0 0 440

10:00 2 18 54 168 120 58 29 10 1 0 0 0 0 460
11:00 1 23 95 125 180 77 25 14 3 0 0 0 0 543

12:00 PM 2 36 100 199 176 93 30 9 2 0 0 0 0 647
1:00 3 37 95 204 194 107 36 11 2 0 0 0 0 689
2:00 0 28 118 205 175 94 37 8 2 0 0 0 0 667
3:00 5 46 122 232 239 137 37 5 1 0 0 0 0 824
4:00 5 28 102 235 217 116 42 6 3 0 0 0 0 754
5:00 8 34 100 177 191 105 31 7 6 0 0 0 0 659
6:00 1 22 82 192 212 95 40 5 1 0 0 0 0 650
7:00 0 18 75 164 168 123 48 12 0 0 0 0 0 608
8:00 1 20 48 144 139 67 27 6 0 1 0 0 0 453
9:00 2 9 64 102 103 39 12 1 1 0 0 0 0 333

10:00 3 8 32 43 43 29 11 3 0 0 0 0 0 172
11:00 2 5 20 45 41 24 6 1 1 0 0 0 0 145
Total 43 387 1320 2679 2715 1541 562 135 31 3 0 0 0 9416

Percentile 15th 50th 85th 95th
Speed 21 27 33 36

Mean Speed (Average) 31.2
10 MPH Pace Speed 26-35

Number in Pace 5394
Percent in Pace 57.0%

Number > 30 MPH 4987
Percent > 30 MPH 53.0%



Accurate Counts
978-664-2565

Location  : Main Street NB Site Code: 14050001
Location  : North of Old Main Street
City/State: Tewksbury, MA

2

Direction: NB,
7/11/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 2 6 10 11 23 10 7 2 0 0 0 0 0 71
1:00 0 0 5 5 5 3 0 1 0 0 0 0 0 19
2:00 0 1 0 6 6 4 0 0 0 0 0 0 0 17
3:00 0 1 3 5 3 6 1 1 0 0 0 0 0 20
4:00 0 2 4 8 8 2 6 1 0 0 0 0 0 31
5:00 0 3 17 36 38 27 17 2 1 0 0 0 0 141
6:00 0 6 33 77 68 56 17 7 4 0 0 0 0 268
7:00 4 10 67 133 137 91 36 10 2 0 0 0 0 490
8:00 0 11 58 161 166 97 36 13 1 1 0 0 0 544
9:00 0 22 93 197 196 89 34 6 2 0 0 0 0 639

10:00 0 24 71 181 154 89 31 3 0 0 0 0 0 553
11:00 4 27 69 144 167 82 32 5 0 0 0 0 0 530

12:00 PM 7 31 83 178 139 82 23 6 0 0 0 0 0 549
1:00 1 27 106 179 145 86 25 0 0 0 0 0 0 569
2:00 9 27 93 189 181 103 13 1 3 0 0 0 0 619
3:00 4 37 122 206 194 121 28 4 0 0 0 0 0 716
4:00 2 27 101 187 182 82 22 5 0 0 0 0 0 608
5:00 2 12 63 183 155 87 35 4 2 0 0 0 0 543
6:00 2 12 74 158 165 79 23 6 3 0 0 0 0 522
7:00 0 10 43 118 126 77 33 4 1 0 0 0 0 412
8:00 0 3 40 128 118 64 27 5 0 0 0 0 0 385
9:00 0 14 62 106 95 38 15 5 2 0 1 0 0 338

10:00 1 13 40 85 55 32 8 5 0 0 0 0 0 239
11:00 0 12 42 83 51 34 12 4 1 1 0 1 0 241
Total 38 338 1299 2764 2577 1441 481 100 22 2 1 1 0 9064

Percentile 15th 50th 85th 95th
Speed 22 27 33 36

Mean Speed (Average) 30.9
10 MPH Pace Speed 26-35

Number in Pace 5341
Percent in Pace 59.0%

Number > 30 MPH 4625
Percent > 30 MPH 51.0%



Accurate Counts
978-664-2565

Location  : Main Street NB Site Code: 14050001
Location  : North of Old Main Street
City/State: Tewksbury, MA

3

Direction: NB,
7/12/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 2 10 17 21 23 14 2 1 1 0 0 0 0 91
1:00 0 8 6 5 8 2 3 1 0 0 0 0 0 33
2:00 1 0 5 3 3 3 3 0 0 0 0 0 0 18
3:00 0 0 3 5 6 4 0 1 0 0 0 0 0 19
4:00 1 0 4 12 7 3 1 0 0 0 0 0 0 28
5:00 0 1 5 17 7 9 5 1 0 0 0 0 0 45
6:00 0 2 24 55 42 34 8 2 0 1 0 0 0 168
7:00 1 10 34 72 90 75 18 9 2 2 1 0 0 314
8:00 1 14 42 95 102 68 11 2 0 0 0 0 0 335
9:00 1 19 46 154 155 71 28 3 3 0 0 0 0 480

10:00 4 25 95 152 188 85 31 3 0 0 0 0 0 583
11:00 4 23 64 200 195 105 34 5 1 0 1 0 0 632

12:00 PM 1 24 86 182 159 106 25 4 0 0 0 0 0 587
1:00 3 15 85 169 177 90 19 3 0 0 0 0 0 561
2:00 0 9 57 162 160 94 33 5 1 0 0 0 0 521
3:00 1 11 71 175 169 93 41 3 0 0 0 0 0 564
4:00 2 11 56 168 155 82 31 10 3 0 0 0 0 518
5:00 0 10 60 183 130 95 34 5 0 0 0 0 0 517
6:00 0 4 43 119 141 83 31 8 3 0 0 0 0 432
7:00 0 9 26 122 113 62 27 9 0 0 0 0 0 368
8:00 0 11 48 87 81 55 16 6 0 0 0 0 0 304
9:00 2 10 57 81 72 41 16 3 2 0 0 0 0 284

10:00 0 17 42 66 52 18 5 2 0 0 0 0 0 202
11:00 1 4 28 46 45 33 11 2 1 0 0 0 0 171
Total 25 247 1004 2351 2280 1325 433 88 17 3 2 0 0 7775

Percentile 15th 50th 85th 95th
Speed 23 27 33 37

Mean Speed (Average) 31.3
10 MPH Pace Speed 26-35

Number in Pace 4422
Percent in Pace 60.0%

Number > 30 MPH 4148
Percent > 30 MPH 53.4%

Grand Total 106 972 3623 7794 7572 4307 1476 323 70 8 3 1 0 26255
Stats Percentile 15th 50th 85th 95th

Speed 22 27 33 36
Mean Speed (Average) 31.1

10 MPH Pace Speed 26-35
Number in Pace 15275
Percent in Pace 59.0%

Number > 30 MPH 13760
Percent > 30 MPH 52.4%



Accurate Counts
978-664-2565

Location  : Main Street SB Site Code: 1405002A
Location  : North of Old Main Street
City/State: Tewksbury, MA

1

Direction: SB,
7/24/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 0 0 0 0 6 13 19 5 1 0 0 0 0 44
1:00 0 0 0 0 2 23 6 4 0 0 0 0 0 35
2:00 0 0 0 0 3 6 4 5 0 1 0 0 0 19
3:00 0 0 0 2 4 9 12 3 2 0 0 0 0 32
4:00 0 1 0 0 8 23 23 9 2 2 0 0 0 68
5:00 0 0 0 2 17 104 110 45 16 0 0 0 1 295
6:00 1 0 18 19 92 219 214 78 15 2 0 0 0 658
7:00 0 1 1 43 131 232 189 55 7 0 0 0 0 659
8:00 2 4 13 64 154 209 191 55 11 0 1 0 0 704
9:00 0 0 13 41 197 246 174 16 1 0 0 0 0 688

10:00 9 8 15 59 203 239 170 30 15 0 8 0 0 756
11:00 3 11 31 112 206 257 161 26 3 1 0 0 0 811

12:00 PM 2 3 35 84 316 275 95 23 2 1 0 0 0 836
1:00 11 5 29 122 194 234 136 27 0 0 0 0 0 758
2:00 0 7 20 76 190 313 130 38 3 3 0 0 0 780
3:00 5 2 9 58 180 297 100 23 1 0 0 0 0 675
4:00 0 0 5 45 157 245 182 15 9 1 0 1 0 660
5:00 0 0 9 41 194 278 163 29 6 0 0 0 0 720
6:00 0 0 14 51 132 265 231 30 1 0 0 0 0 724
7:00 0 3 14 42 130 257 149 18 4 0 0 0 0 617
8:00 0 0 4 27 126 176 125 12 1 0 0 0 0 471
9:00 0 4 4 13 68 113 80 13 10 3 0 1 0 309

10:00 0 0 2 18 40 81 65 32 4 3 0 0 0 245
11:00 1 0 0 7 11 45 40 16 4 0 0 0 0 124
Total 34 49 236 926 2761 4159 2769 607 118 17 9 2 1 11688

Percentile 15th 50th 85th 95th
Speed 29 35 41 44

Mean Speed (Average) 37.5
10 MPH Pace Speed 34-43

Number in Pace 6948
Percent in Pace 59.0%

Number > 35 MPH 7682
Percent > 35 MPH 65.7%



Accurate Counts
978-664-2565

Location  : Main Street SB Site Code: 1405002A
Location  : North of Old Main Street
City/State: Tewksbury, MA

2

Direction: SB,
7/25/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 0 0 0 2 7 19 19 4 1 0 0 0 0 52
1:00 0 0 1 0 4 9 16 6 0 0 0 0 0 36
2:00 0 0 0 1 3 6 5 1 3 0 0 0 0 19
3:00 0 0 0 1 7 14 11 3 3 1 0 0 0 40
4:00 0 0 1 5 16 23 19 5 2 2 0 0 0 73
5:00 0 1 0 1 19 69 92 55 5 4 1 0 0 247
6:00 0 0 19 19 69 199 192 58 11 2 2 0 0 571
7:00 0 0 13 47 103 225 155 67 6 0 0 0 0 616
8:00 0 2 8 62 125 303 185 55 3 5 0 0 0 748
9:00 0 1 7 34 148 255 164 45 8 1 1 0 0 664

10:00 0 1 5 71 181 293 150 26 2 0 0 0 0 729
11:00 1 2 16 49 150 233 176 33 1 0 1 0 0 662

12:00 PM 0 0 15 97 283 276 116 48 4 0 0 0 0 839
1:00 6 28 26 92 228 271 151 28 2 0 0 0 0 832
2:00 1 2 9 51 158 308 164 20 3 2 0 0 0 718
3:00 1 1 12 37 177 253 169 36 4 3 0 0 0 693
4:00 0 0 1 44 201 261 169 46 2 1 0 0 0 725
5:00 0 1 4 20 157 272 172 54 8 0 0 0 0 688
6:00 0 0 0 23 154 240 207 20 10 2 0 0 0 656
7:00 0 1 0 16 113 197 138 38 5 0 0 0 0 508
8:00 0 0 1 15 99 164 85 13 2 0 0 0 0 379
9:00 0 2 6 16 74 142 63 20 5 1 0 0 0 329

10:00 0 1 2 10 51 114 72 32 3 2 2 0 0 289
11:00 0 1 1 0 20 53 49 23 5 1 0 0 0 153
Total 9 44 147 713 2547 4199 2739 736 98 27 7 0 0 11266

Percentile 15th 50th 85th 95th
Speed 31 36 41 44

Mean Speed (Average) 38.0
10 MPH Pace Speed 36-45

Number in Pace 6938
Percent in Pace 62.0%

Number > 35 MPH 7806
Percent > 35 MPH 69.3%



Accurate Counts
978-664-2565

Location  : Main Street SB Site Code: 1405002A
Location  : North of Old Main Street
City/State: Tewksbury, MA

3

Direction: SB,
7/26/2025 0 - 15

MPH
> 15 -

20 MPH
> 20 -

25 MPH
> 25 -

30 MPH
> 30 -

35 MPH
> 35 -

40 MPH
> 40 -

45 MPH
> 45 -

50 MPH
> 50 -

55 MPH
> 55 -

60 MPH
> 60 -

65 MPH
> 65 -

70 MPH
> 70
MPHTime Total

12:00 AM 0 0 1 5 13 20 29 9 0 0 0 0 0 77
1:00 0 0 0 3 8 10 12 7 3 0 0 0 0 43
2:00 0 0 1 0 4 16 15 4 2 0 0 0 0 42
3:00 0 0 0 0 8 9 6 3 2 0 0 0 0 28
4:00 0 0 0 0 3 10 8 5 1 0 0 0 0 27
5:00 0 1 0 1 6 31 45 21 2 0 0 0 0 107
6:00 0 0 0 6 24 85 117 48 7 2 1 0 0 290
7:00 1 0 4 14 53 121 100 44 4 0 0 0 0 341
8:00 0 0 6 50 116 243 126 30 3 0 0 0 0 574
9:00 0 2 8 51 194 270 140 24 3 0 0 0 0 692

10:00 1 4 28 71 189 336 126 19 11 1 0 0 0 786
11:00 2 4 14 86 233 272 110 19 8 1 0 0 0 749

12:00 PM 8 5 39 76 228 344 93 25 10 0 0 0 0 828
1:00 0 0 19 48 214 259 175 18 2 2 1 0 0 738
2:00 0 0 2 32 188 267 192 48 10 0 0 0 0 739
3:00 3 1 5 38 205 273 145 29 4 0 1 0 0 704
4:00 3 1 9 55 133 286 106 54 2 0 1 0 0 650
5:00 0 1 6 27 116 212 165 36 7 0 0 0 0 570
6:00 0 0 1 30 104 223 145 30 2 0 0 0 0 535
7:00 0 1 1 14 112 198 132 25 3 2 0 0 2 490
8:00 0 0 4 13 103 151 75 16 2 1 2 0 0 367
9:00 0 0 2 14 88 144 93 17 1 0 0 0 0 359

10:00 0 0 0 16 60 75 79 17 3 0 0 0 0 250
11:00 0 1 1 4 26 49 51 19 2 1 0 0 0 154
Total 18 21 151 654 2428 3904 2285 567 94 10 6 0 2 10140

Percentile 15th 50th 85th 95th
Speed 31 35 41 44

Mean Speed (Average) 37.7
10 MPH Pace Speed 31-40

Number in Pace 6122
Percent in Pace 63.0%

Number > 35 MPH 6868
Percent > 35 MPH 67.7%

Grand Total 61 114 534 2293 7736 12262 7793 1910 310 54 22 2 3 33094
Stats Percentile 15th 50th 85th 95th

Speed 30 35 41 44
Mean Speed (Average) 37.7

10 MPH Pace Speed 34-43
Number in Pace 20015
Percent in Pace 61.0%

Number > 35 MPH 22356
Percent > 35 MPH 67.6%



TEPP 
  

 

1405 20260212 TIAS Revised Body 

Appendix E: Crash-Rate Worksheets 
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 CITY/TOWN : Tewksbury MA COUNT DATE : 2025

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street

 MINOR STREET(S) : Astle Street/Pike Street/Veranda Avenue/Old Main Street

↑
North Astle Street SEB Old Main Street SWB

Pike Street NEB Veranda Avenue NWB

PEAK HOUR VOLUMES

1 2 3 4 5

NB SB SEB NEB NWB

987 698 111 106 4 1,906
 

0.090 21,178

47 # OF 
YEARS : 5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
9.40

1.22 RATE  = ( A * 1,000,000 )                          
(  V  * 365 )

Comments :  
Project Title & Date: 1405 LandPlex, LLC--Tewksbury MA 357Main Street 08-22-2025

INTERSECTION  CRASH  RATE  WORKSHEET

CRASH RATE CALCULATION :

TOTAL # OF CRASHES :

" K "  FACTOR :

PEAK HOURLY 
VOLUMES (AM/PM) :

DIRECTION :

INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

INTERSECTION

Total Peak 
Hourly 

Approach 
Volume

DIAGRAM
(Label Approaches)

APPROACH :

Main Street NB

Main Street SB



 CITY/TOWN : Tewksbury MA COUNT DATE : 2025

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street

 MINOR STREET(S) : Old Main Street North

↑
North

Approach 2↓ ←Approach 3 Old Main Street
↑Approach 1

PEAK HOUR VOLUMES

1 2 3 4 5

NB SB WB

1,022 703 15 1,740
 

0.090 19,333

2 # OF 
YEARS : 5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
0.40

0.06 RATE  = ( A * 1,000,000 )                          
(  V  * 365 )

Comments :  
Project Title & Date: 1405 LandPlex, LLC--Tewksbury MA 357 Main Street 08-28-2025

INTERSECTION  CRASH  RATE  WORKSHEET

CRASH RATE CALCULATION :

TOTAL # OF CRASHES :

" K "  FACTOR :

PEAK HOURLY 
VOLUMES (AM/PM) :

DIRECTION :

INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

INTERSECTION

Total Peak 
Hourly 

Approach 
Volume

DIAGRAM
(Label Approaches)

APPROACH :

Main Street

Main Street
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Appendix F: Transit 
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Appendix G: Traffic Growth 
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MassDOT Count Station 4111, Tewksbury, Main Street South of Interstate Route 495

Year AADT (veh) CAGR to 2024
2010 26,593 0.18%
2011
2012
2013
2014
2015 24,170 1.36%
2016
2017
2018 25,271 1.29%
2019
2020
2021
2022
2023 27,032 0.94%
2024 27,287

ADT = annual average daily traffic.
CAGR = compound annual growoth rate.

0

5,000

10,000

15,000

20,000

25,000

30,000

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026
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T

Year
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Appendix H: Trip Distribution 
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Trip-Distribution Analysis

Location AM PM AM PM Average Trip Distribution (%)
Main Street S of Astle Street 1,282 1,639 44 43 43 45
Main Street N of Site 1,313 1,736 45 45 45 45
Astle Street NW of Main Street 114 250 4 6 5 5
Pike Street SW of Main Street 106 188 4 5 4 5
Veranda Avenue SE of Main Street 7 9 0 0 0 0
Old Main Street S NE of Main Street 18 6 1 0 0 0
Old Main Street E of Main Street 49 24 2 1 1 0
Total 2,889 3,852 100 100 100 1

PercentVehicles
2025 Existing Weekday Street-Peak-Hour Volumes
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Appendix I: Synchro Reports 
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Timings
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 1

Lane Group EBL2 EBL EBT WBL WBT NBL2 NBL NBT SBT SEL
Lane Configurations
Traffic Volume (vph) 60 1 0 3 1 4 31 557 621 1
Future Volume (vph) 60 1 0 3 1 4 31 557 621 1
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA NA Prot
Protected Phases 8 1 1 6 2 3
Permitted Phases 8 8 4 4 6 6
Detector Phase 8 8 8 4 4 1 1 6 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 11.5
Total Split (s) 16.0 16.0 16.0 16.0 16.0 11.0 11.0 70.0 59.0 14.0
Total Split (%) 16.0% 16.0% 16.0% 16.0% 16.0% 11.0% 11.0% 70.0% 59.0% 14.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None Min Min Min C-Min None
Act Effct Green (s) 9.5 9.4 68.2 58.2 8.2
Actuated g/C Ratio 0.10 0.09 0.68 0.58 0.08
v/c Ratio 0.63 0.08 0.35 0.66 0.69
Control Delay 64.4 41.8 7.7 19.5 69.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.4 41.8 7.7 19.5 69.3
LOS E D A B E
Approach Delay 64.4 41.8 7.7 19.5 69.3
Approach LOS E D A B E

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 20.0 Intersection LOS: C
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street



Queues
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 2

Lane Group EBT WBT NBT SBT SEL
Lane Group Flow (vph) 84 11 693 691 100
v/c Ratio 0.63 0.08 0.35 0.66 0.69
Control Delay 64.4 41.8 7.7 19.5 69.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.4 41.8 7.7 19.5 69.3
Queue Length 50th (ft) 52 6 94 309 63
Queue Length 95th (ft) 92 11 120 449 92
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft)
Base Capacity (vph) 148 160 1973 1042 150
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.57 0.07 0.35 0.66 0.67

Intersection Summary



HCM Signalized Intersection Capacity Analysis
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 3

Movement EBL2 EBL EBT EBR WBL WBT WBR2 NBL2 NBL NBT NBR NBR2
Lane Configurations
Traffic Volume (vph) 60 1 0 8 3 1 1 4 31 557 16 2
Future Volume (vph) 60 1 0 8 3 1 1 4 31 557 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.98 0.98 1.00
Flt Protected 0.96 0.97 1.00
Satd. Flow (prot) 1817 1769 3381
Flt Permitted 0.74 0.84 0.84
Satd. Flow (perm) 1411 1528 2848
Peak-hour factor, PHF 0.82 0.82 0.82 0.82 0.42 0.42 0.42 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 73 1 0 10 7 2 2 5 35 633 18 2
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 84 0 0 11 0 0 0 693 0 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 6% 6% 6% 6% 6%
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA
Protected Phases 8 1 1 6
Permitted Phases 8 8 4 4 6 6
Actuated Green, G (s) 8.2 8.2 67.1
Effective Green, g (s) 8.2 8.2 67.1
Actuated g/C Ratio 0.08 0.08 0.67
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 115 125 1942
v/s Ratio Prot c0.02
v/s Ratio Perm c0.06 0.01 0.22
v/c Ratio 0.73 0.09 0.36
Uniform Delay, d1 44.8 42.4 7.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 21.0 0.3 0.1
Delay (s) 65.9 42.7 7.2
Level of Service E D A
Approach Delay (s) 65.9 42.7 7.2
Approach LOS E D A

Intersection Summary
HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 4

Movement SBL SBT SBR SBR2 SEL2 SEL SER
Lane Configurations
Traffic Volume (vph) 0 621 32 11 31 1 40
Future Volume (vph) 0 621 32 11 31 1 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 5.5
Lane Util. Factor 1.00 1.00
Frt 0.99 0.92
Flt Protected 1.00 0.98
Satd. Flow (prot) 1792 1770
Flt Permitted 1.00 0.98
Satd. Flow (perm) 1792 1770
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.72 0.72 0.72
Adj. Flow (vph) 0 647 33 11 43 1 56
RTOR Reduction (vph) 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 691 0 0 0 100 0
Heavy Vehicles (%) 5% 5% 5% 5% 0% 0% 0%
Turn Type Perm NA Perm Prot
Protected Phases 2 3
Permitted Phases 2 3
Actuated Green, G (s) 57.1 8.2
Effective Green, g (s) 57.1 8.2
Actuated g/C Ratio 0.57 0.08
Clearance Time (s) 4.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1023 145
v/s Ratio Prot c0.39
v/s Ratio Perm 0.06
v/c Ratio 0.68 0.69
Uniform Delay, d1 15.0 44.7
Progression Factor 1.00 1.00
Incremental Delay, d2 3.6 12.8
Delay (s) 18.6 57.5
Level of Service B E
Approach Delay (s) 18.6 57.5
Approach LOS B E

Intersection Summary



HCM 6th TWSC
2: Main Street & Old Main Street 02/12/2026

2025 Existing Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 5

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 24 648 1 16 656
Future Vol, veh/h 8 24 648 1 16 656
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 73 73 91 91 95 95
Heavy Vehicles, % 3 2 6 6 5 5
Mvmt Flow 11 33 712 1 17 691
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1093 357 0 0 713 0
          Stage 1 713 - - - - -
          Stage 2 380 - - - - -
Critical Hdwy 6.86 6.94 - - 4.2 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.32 - - 2.25 -
Pot Cap-1 Maneuver 207 639 - - 863 -
          Stage 1 444 - - - - -
          Stage 2 658 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 200 639 - - 863 -
Mov Cap-2 Maneuver 200 - - - - -
          Stage 1 444 - - - - -
          Stage 2 637 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.7 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 413 863 -
HCM Lane V/C Ratio - - 0.106 0.02 -
HCM Control Delay (s) - - 14.7 9.3 0.1
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -



Timings
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday PM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 1

Lane Group EBL2 EBL EBT WBL WBT NBL2 NBL NBT SBL2 SBL SBT SEL
Lane Configurations
Traffic Volume (vph) 1 85 0 1 0 11 87 883 3 1 576 1
Future Volume (vph) 1 85 0 1 0 11 87 883 3 1 576 1
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA Perm Perm NA Prot
Protected Phases 4 1 1 6 2 3
Permitted Phases 4 4 8 8 6 6 2 2
Detector Phase 4 4 4 8 8 1 1 6 2 2 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 5.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 15.5 15.5 11.5
Total Split (s) 19.0 19.0 19.0 19.0 19.0 11.0 11.0 69.5 58.5 58.5 58.5 11.5
Total Split (%) 19.0% 19.0% 19.0% 19.0% 19.0% 11.0% 11.0% 69.5% 58.5% 58.5% 58.5% 11.5%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 4.5 5.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min Min C-Min C-Min C-Min None
Act Effct Green (s) 12.4 12.4 65.1 55.1 55.1 6.0
Actuated g/C Ratio 0.12 0.12 0.65 0.55 0.55 0.06
v/c Ratio 0.75 0.04 0.75 0.01 0.79 0.71
Control Delay 68.0 38.2 14.8 11.0 25.4 29.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.0 38.2 14.8 11.0 25.4 29.1
LOS E D B B C C
Approach Delay 68.0 38.3 14.8 25.3 29.1
Approach LOS E D B C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street



Queues
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday PM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 2

Lane Group EBT WBT NBT SBL SBT SEL
Lane Group Flow (vph) 132 8 1073 4 789 169
v/c Ratio 0.75 0.04 0.75 0.01 0.79 0.71
Control Delay 68.0 38.2 14.8 11.0 25.4 29.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.0 38.2 14.8 11.0 25.4 29.1
Queue Length 50th (ft) 81 5 168 1 388 17
Queue Length 95th (ft) #129 10 214 6 540 34
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft) 150
Base Capacity (vph) 192 213 1437 274 1000 238
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.04 0.75 0.01 0.79 0.71

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday PM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 3

Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 1 85 0 20 1 0 1 2 11 87 883 3
Future Volume (vph) 1 85 0 20 1 0 1 2 11 87 883 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.97 0.90 1.00
Flt Protected 0.96 0.99 1.00
Satd. Flow (prot) 1806 1661 3519
Flt Permitted 0.76 0.94 0.59
Satd. Flow (perm) 1431 1585 2088
Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.50 0.50 0.50 0.50 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 106 0 25 2 0 2 4 12 95 960 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 132 0 0 8 0 0 0 0 1073 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2% 2%
Parking  (#/hr)
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA
Protected Phases 4 1 1 6
Permitted Phases 4 4 8 8 6 6
Actuated Green, G (s) 12.4 12.4 65.1
Effective Green, g (s) 12.4 12.4 65.1
Actuated g/C Ratio 0.12 0.12 0.65
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 177 196 1445
v/s Ratio Prot c0.04
v/s Ratio Perm c0.09 0.01 0.44
v/c Ratio 0.75 0.04 0.74
Uniform Delay, d1 42.3 38.6 11.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 15.6 0.1 2.1
Delay (s) 57.9 38.6 13.9
Level of Service E D B
Approach Delay (s) 57.9 38.6 13.9
Approach LOS E D B

Intersection Summary
HCM 2000 Control Delay 22.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2025 Existing Weekday PM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 4

Movement NBR2 SBL2 SBL SBT SBR SBR2 SEL2 SEL SER SER2
Lane Configurations
Traffic Volume (vph) 3 3 1 576 68 50 52 1 55 3
Future Volume (vph) 3 3 1 576 68 50 52 1 55 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 4.5 5.5
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.97 0.93
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1770 1815 1742
Flt Permitted 0.27 1.00 0.98
Satd. Flow (perm) 496 1815 1742
Peak-hour factor, PHF 0.92 0.88 0.88 0.88 0.88 0.88 0.66 0.66 0.66 0.66
Adj. Flow (vph) 3 3 1 655 77 57 79 2 83 5
RTOR Reduction (vph) 0 0 0 0 0 0 0 133 0 0
Lane Group Flow (vph) 0 0 4 789 0 0 0 36 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Parking  (#/hr) 0
Turn Type Perm Perm NA Perm Prot
Protected Phases 2 3
Permitted Phases 2 2 3
Actuated Green, G (s) 55.1 55.1 6.0
Effective Green, g (s) 55.1 55.1 6.0
Actuated g/C Ratio 0.55 0.55 0.06
Clearance Time (s) 4.5 4.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 273 1000 104
v/s Ratio Prot c0.43
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.01 0.79 0.34
Uniform Delay, d1 10.2 17.8 45.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 6.3 2.0
Delay (s) 10.3 24.1 47.1
Level of Service B C D
Approach Delay (s) 24.1 47.1
Approach LOS C D

Intersection Summary



HCM 6th TWSC
2: Main Street & Old Main Street 02/12/2026

2025 Existing Weekday PM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 5

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 11 1022 0 9 694
Future Vol, veh/h 4 11 1022 0 9 694
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 95 95 93 93
Heavy Vehicles, % 0 0 2 2 0 0
Mvmt Flow 4 12 1076 0 10 746
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1469 538 0 0 1076 0
          Stage 1 1076 - - - - -
          Stage 2 393 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 121 493 - - 656 -
          Stage 1 293 - - - - -
          Stage 2 657 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 118 493 - - 656 -
Mov Cap-2 Maneuver 118 - - - - -
          Stage 1 293 - - - - -
          Stage 2 640 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.3 0 0.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 267 656 -
HCM Lane V/C Ratio - - 0.06 0.015 -
HCM Control Delay (s) - - 19.3 10.6 0.1
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0.2 0 -



Timings
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026
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Lane Group EBL2 EBL EBT WBL WBT NBL2 NBL NBT SBT SEL
Lane Configurations
Traffic Volume (vph) 66 1 0 3 1 4 34 612 683 1
Future Volume (vph) 66 1 0 3 1 4 34 612 683 1
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA NA Prot
Protected Phases 8 1 1 6 2 3
Permitted Phases 8 8 4 4 6 6
Detector Phase 8 8 8 4 4 1 1 6 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 11.5
Total Split (s) 15.0 15.0 15.0 15.0 15.0 11.0 11.0 73.5 62.5 11.5
Total Split (%) 15.0% 15.0% 15.0% 15.0% 15.0% 11.0% 11.0% 73.5% 62.5% 11.5%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None Min Min Min C-Min None
Act Effct Green (s) 8.9 8.8 71.0 61.0 6.0
Actuated g/C Ratio 0.09 0.09 0.71 0.61 0.06
v/c Ratio 0.66 0.04 0.37 0.73 0.81
Control Delay 68.7 41.8 6.6 19.8 95.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 41.8 6.6 19.8 95.4
LOS E D A B F
Approach Delay 68.7 41.8 6.6 19.8 95.4
Approach LOS E D A B F

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street



Queues
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2032 No-Build Weekday AM-Street-Peak Hour Synchro 11 Report
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Lane Group EBT WBT NBT SBT SEL
Lane Group Flow (vph) 83 5 728 793 86
v/c Ratio 0.66 0.04 0.37 0.73 0.81
Control Delay 68.7 41.8 6.6 19.8 95.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 41.8 6.6 19.8 95.4
Queue Length 50th (ft) 52 3 87 356 55
Queue Length 95th (ft) #118 14 115 523 #143
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft)
Base Capacity (vph) 134 148 1979 1092 106
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.62 0.03 0.37 0.73 0.81

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL2 EBL EBT EBR WBL WBT WBR2 NBL2 NBL NBT NBR NBR2
Lane Configurations
Traffic Volume (vph) 66 1 0 9 3 1 1 4 34 612 18 2
Future Volume (vph) 66 1 0 9 3 1 1 4 34 612 18 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.98 0.97 1.00
Flt Protected 0.96 0.97 1.00
Satd. Flow (prot) 1817 1768 3381
Flt Permitted 0.75 0.86 0.81
Satd. Flow (perm) 1420 1561 2739
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 1 0 10 3 1 1 4 37 665 20 2
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 83 0 0 5 0 0 0 728 0 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 6% 6% 6% 6% 6%
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA
Protected Phases 8 1 1 6
Permitted Phases 8 8 4 4 6 6
Actuated Green, G (s) 7.6 7.6 69.9
Effective Green, g (s) 7.6 7.6 69.9
Actuated g/C Ratio 0.08 0.08 0.70
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 107 118 1953
v/s Ratio Prot c0.02
v/s Ratio Perm c0.06 0.00 0.24
v/c Ratio 0.78 0.04 0.37
Uniform Delay, d1 45.4 42.8 6.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 28.9 0.1 0.1
Delay (s) 74.2 43.0 6.2
Level of Service E D A
Approach Delay (s) 74.2 43.0 6.2
Approach LOS E D A

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER
Lane Configurations
Traffic Volume (vph) 0 683 35 12 34 1 44
Future Volume (vph) 0 683 35 12 34 1 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 5.5
Lane Util. Factor 1.00 1.00
Frt 0.99 0.92
Flt Protected 1.00 0.98
Satd. Flow (prot) 1792 1770
Flt Permitted 1.00 0.98
Satd. Flow (perm) 1792 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 742 38 13 37 1 48
RTOR Reduction (vph) 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 793 0 0 0 86 0
Heavy Vehicles (%) 5% 5% 5% 5% 0% 0% 0%
Turn Type Perm NA Perm Prot
Protected Phases 2 3
Permitted Phases 2 3
Actuated Green, G (s) 59.9 6.0
Effective Green, g (s) 59.9 6.0
Actuated g/C Ratio 0.60 0.06
Clearance Time (s) 4.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1073 106
v/s Ratio Prot c0.44
v/s Ratio Perm 0.05
v/c Ratio 0.74 0.81
Uniform Delay, d1 14.4 46.4
Progression Factor 1.00 1.00
Incremental Delay, d2 4.6 35.8
Delay (s) 19.0 82.2
Level of Service B F
Approach Delay (s) 19.0 82.2
Approach LOS B F

Intersection Summary



HCM 6th TWSC
2: Main Street & Old Main Street 02/12/2026
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Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 26 712 1 18 721
Future Vol, veh/h 9 26 712 1 18 721
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 6 6 5 5
Mvmt Flow 10 28 774 1 20 784
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1207 388 0 0 775 0
          Stage 1 775 - - - - -
          Stage 2 432 - - - - -
Critical Hdwy 6.86 6.94 - - 4.2 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.32 - - 2.25 -
Pot Cap-1 Maneuver 174 611 - - 817 -
          Stage 1 412 - - - - -
          Stage 2 619 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 167 611 - - 817 -
Mov Cap-2 Maneuver 167 - - - - -
          Stage 1 412 - - - - -
          Stage 2 592 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.1 0 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 363 817 -
HCM Lane V/C Ratio - - 0.105 0.024 -
HCM Control Delay (s) - - 16.1 9.5 0.2
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.3 0.1 -
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Lane Group EBL2 EBL EBT WBL WBT NBL2 NBL NBT SBL2 SBL SBT SEL
Lane Configurations
Traffic Volume (vph) 1 93 0 1 0 12 96 971 3 1 633 1
Future Volume (vph) 1 93 0 1 0 12 96 971 3 1 633 1
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA Perm Perm NA Prot
Protected Phases 4 1 1 6 2 3
Permitted Phases 4 4 8 8 6 6 2 2
Detector Phase 4 4 4 8 8 1 1 6 2 2 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 5.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 15.5 15.5 11.5
Total Split (s) 17.5 17.5 17.5 17.5 17.5 11.0 11.0 71.0 60.0 60.0 60.0 11.5
Total Split (%) 17.5% 17.5% 17.5% 17.5% 17.5% 11.0% 11.0% 71.0% 60.0% 60.0% 60.0% 11.5%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 4.5 5.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min Min C-Min C-Min C-Min None
Act Effct Green (s) 11.4 11.4 66.1 56.1 56.1 6.0
Actuated g/C Ratio 0.11 0.11 0.66 0.56 0.56 0.06
v/c Ratio 0.77 0.02 0.84 0.02 0.82 0.55
Control Delay 73.4 39.2 18.4 10.2 26.2 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.4 39.2 18.4 10.2 26.2 16.0
LOS E D B B C B
Approach Delay 73.4 39.3 18.4 26.2 16.0
Approach LOS E D B C B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 109.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street
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Lane Group EBT WBT NBT SBL SBT SEL
Lane Group Flow (vph) 126 4 1178 4 830 131
v/c Ratio 0.77 0.02 0.84 0.02 0.82 0.55
Control Delay 73.4 39.2 18.4 10.2 26.2 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.4 39.2 18.4 10.2 26.2 16.0
Queue Length 50th (ft) 79 2 184 1 410 0
Queue Length 95th (ft) #169 13 232 6 601 50
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft) 150
Base Capacity (vph) 172 191 1406 244 1017 238
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.02 0.84 0.02 0.82 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 1 93 0 22 1 0 1 2 12 96 971 3
Future Volume (vph) 1 93 0 22 1 0 1 2 12 96 971 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.97 0.90 1.00
Flt Protected 0.96 0.99 1.00
Satd. Flow (prot) 1806 1661 3519
Flt Permitted 0.76 0.95 0.57
Satd. Flow (perm) 1436 1591 2001
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 101 0 24 1 0 1 2 13 104 1055 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 126 0 0 4 0 0 0 0 1178 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2% 2%
Turn Type Perm Perm NA custom NA pm+pt pm+pt NA
Protected Phases 4 1 1 6
Permitted Phases 4 4 8 8 6 6
Actuated Green, G (s) 11.4 11.4 66.1
Effective Green, g (s) 11.4 11.4 66.1
Actuated g/C Ratio 0.11 0.11 0.66
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 163 181 1413
v/s Ratio Prot c0.05
v/s Ratio Perm c0.09 0.00 c0.50
v/c Ratio 0.77 0.02 0.83
Uniform Delay, d1 43.0 39.3 12.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.0 4.4
Delay (s) 63.1 39.4 17.2
Level of Service E D B
Approach Delay (s) 63.1 39.4 17.2
Approach LOS E D B

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 109.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBR2 SBL2 SBL SBT SBR SBR2 SEL2 SEL SER SER2
Lane Configurations
Traffic Volume (vph) 3 3 1 633 75 55 57 1 60 3
Future Volume (vph) 3 3 1 633 75 55 57 1 60 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 4.5 5.5
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.97 0.93
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1770 1815 1742
Flt Permitted 0.23 1.00 0.98
Satd. Flow (perm) 436 1815 1742
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 3 1 688 82 60 62 1 65 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 123 0 0
Lane Group Flow (vph) 0 0 4 830 0 0 0 8 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type Perm Perm NA Perm Prot
Protected Phases 2 3
Permitted Phases 2 2 3
Actuated Green, G (s) 56.1 56.1 6.0
Effective Green, g (s) 56.1 56.1 6.0
Actuated g/C Ratio 0.56 0.56 0.06
Clearance Time (s) 4.5 4.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 244 1018 104
v/s Ratio Prot 0.46
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.02 0.82 0.08
Uniform Delay, d1 9.7 17.8 44.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 7.2 0.3
Delay (s) 9.8 24.9 44.7
Level of Service A C D
Approach Delay (s) 24.9 44.7
Approach LOS C D

Intersection Summary
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 12 1123 0 10 763
Future Vol, veh/h 4 12 1123 0 10 763
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 2 2 0 0
Mvmt Flow 4 13 1221 0 11 829
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1658 611 0 0 1221 0
          Stage 1 1221 - - - - -
          Stage 2 437 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 90 442 - - 578 -
          Stage 1 246 - - - - -
          Stage 2 624 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 87 442 - - 578 -
Mov Cap-2 Maneuver 87 - - - - -
          Stage 1 246 - - - - -
          Stage 2 602 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 22.9 0 0.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 219 578 -
HCM Lane V/C Ratio - - 0.079 0.019 -
HCM Control Delay (s) - - 22.9 11.3 0.2
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0.3 0.1 -



Timings
1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street 02/12/2026

2032 Build Weekday AM-Street-Peak Hour Synchro 11 Report
TEPP LLC Page 1

Lane Group EBL EBT WBL WBT NBL2 NBL NBT SBT SEL
Lane Configurations
Traffic Volume (vph) 66 1 3 1 4 34 615 688 1
Future Volume (vph) 66 1 3 1 4 34 615 688 1
Turn Type Perm NA custom NA pm+pt pm+pt NA NA Prot
Protected Phases 8 1 1 6 2 3
Permitted Phases 8 4 4 6 6
Detector Phase 8 8 4 4 1 1 6 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 11.5
Total Split (s) 15.0 15.0 15.0 15.0 11.0 11.0 73.5 62.5 11.5
Total Split (%) 15.0% 15.0% 15.0% 15.0% 11.0% 11.0% 73.5% 62.5% 11.5%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min Min C-Min None
Act Effct Green (s) 8.9 8.8 71.0 61.0 6.0
Actuated g/C Ratio 0.09 0.09 0.71 0.61 0.06
v/c Ratio 0.65 0.04 0.37 0.73 0.81
Control Delay 68.4 41.8 6.6 20.0 95.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.4 41.8 6.6 20.0 95.4
LOS E D A C F
Approach Delay 68.4 41.8 6.6 20.0 95.4
Approach LOS E D A C F

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street
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Lane Group EBT WBT NBT SBT SEL
Lane Group Flow (vph) 83 5 731 801 86
v/c Ratio 0.65 0.04 0.37 0.73 0.81
Control Delay 68.4 41.8 6.6 20.0 95.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.4 41.8 6.6 20.0 95.4
Queue Length 50th (ft) 52 3 88 362 55
Queue Length 95th (ft) #118 14 116 532 #143
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft)
Base Capacity (vph) 135 148 1970 1092 106
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.61 0.03 0.37 0.73 0.81

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBL NBT NBR NBR2 SBL
Lane Configurations
Traffic Volume (vph) 66 1 9 3 1 1 4 34 615 18 2 0
Future Volume (vph) 66 1 9 3 1 1 4 34 615 18 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.98 0.97 1.00
Flt Protected 0.96 0.97 1.00
Satd. Flow (prot) 1818 1768 3381
Flt Permitted 0.75 0.86 0.80
Satd. Flow (perm) 1425 1560 2725
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 1 10 3 1 1 4 37 668 20 2 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 83 0 0 5 0 0 0 731 0 0 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 6% 6% 6% 6% 6% 5%
Turn Type Perm NA custom NA pm+pt pm+pt NA Perm
Protected Phases 8 1 1 6
Permitted Phases 8 4 4 6 6 2
Actuated Green, G (s) 7.6 7.6 69.9
Effective Green, g (s) 7.6 7.6 69.9
Actuated g/C Ratio 0.08 0.08 0.70
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 108 118 1944
v/s Ratio Prot c0.02
v/s Ratio Perm c0.06 0.00 0.24
v/c Ratio 0.77 0.04 0.38
Uniform Delay, d1 45.3 42.8 6.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 27.3 0.1 0.1
Delay (s) 72.7 43.0 6.3
Level of Service E D A
Approach Delay (s) 72.7 43.0 6.3
Approach LOS E D A

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBT SBR SBR2 SEL2 SEL SER
Lane Configurations
Traffic Volume (vph) 688 36 13 34 1 44
Future Volume (vph) 688 36 13 34 1 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 5.5
Lane Util. Factor 1.00 1.00
Frt 0.99 0.92
Flt Protected 1.00 0.98
Satd. Flow (prot) 1792 1770
Flt Permitted 1.00 0.98
Satd. Flow (perm) 1792 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 748 39 14 37 1 48
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 801 0 0 0 86 0
Heavy Vehicles (%) 5% 5% 5% 0% 0% 0%
Turn Type NA Perm Prot
Protected Phases 2 3
Permitted Phases 3
Actuated Green, G (s) 59.9 6.0
Effective Green, g (s) 59.9 6.0
Actuated g/C Ratio 0.60 0.06
Clearance Time (s) 4.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1073 106
v/s Ratio Prot c0.45
v/s Ratio Perm 0.05
v/c Ratio 0.75 0.81
Uniform Delay, d1 14.5 46.4
Progression Factor 1.00 1.00
Incremental Delay, d2 4.7 35.8
Delay (s) 19.3 82.2
Level of Service B F
Approach Delay (s) 19.3 82.2
Approach LOS B F

Intersection Summary
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Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 26 715 1 18 728
Future Vol, veh/h 9 26 715 1 18 728
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 6 6 5 5
Mvmt Flow 10 28 777 1 20 791
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1214 389 0 0 778 0
          Stage 1 778 - - - - -
          Stage 2 436 - - - - -
Critical Hdwy 6.86 6.94 - - 4.2 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.32 - - 2.25 -
Pot Cap-1 Maneuver 173 610 - - 815 -
          Stage 1 411 - - - - -
          Stage 2 616 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 165 610 - - 815 -
Mov Cap-2 Maneuver 165 - - - - -
          Stage 1 411 - - - - -
          Stage 2 589 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.2 0 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 360 815 -
HCM Lane V/C Ratio - - 0.106 0.024 -
HCM Control Delay (s) - - 16.2 9.5 0.2
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 7 3 739 739 3
Future Vol, veh/h 5 7 3 739 739 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 5 5 6 6
Mvmt Flow 5 8 3 803 803 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1213 403 806 0 - 0
          Stage 1 805 - - - - -
          Stage 2 408 - - - - -
Critical Hdwy 6.84 6.94 4.2 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.25 - - -
Pot Cap-1 Maneuver 174 597 795 - - -
          Stage 1 400 - - - - -
          Stage 2 640 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 173 597 795 - - -
Mov Cap-2 Maneuver 173 - - - - -
          Stage 1 397 - - - - -
          Stage 2 640 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17.8 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 795 - 295 - -
HCM Lane V/C Ratio 0.004 - 0.044 - -
HCM Control Delay (s) 9.5 0 17.8 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Lane Group EBL2 EBL EBT WBL WBT NBL2 NBL NBT SBL2 SBL SBT SEL
Lane Configurations
Traffic Volume (vph) 1 94 0 1 0 12 96 977 3 1 638 1
Future Volume (vph) 1 94 0 1 0 12 96 977 3 1 638 1
Turn Type Perm Perm NA Perm NA pm+pt pm+pt NA Perm Perm NA Prot
Protected Phases 8 4 1 1 6 2 3
Permitted Phases 8 8 4 6 6 2 2
Detector Phase 8 8 8 4 4 1 1 6 2 2 2 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 10.0 5.0 5.0 5.0 6.0
Minimum Split (s) 11.5 11.5 11.5 11.5 11.5 11.0 11.0 15.5 15.5 15.5 15.5 11.5
Total Split (s) 18.0 18.0 18.0 18.0 18.0 11.0 11.0 70.5 59.5 59.5 59.5 11.5
Total Split (%) 18.0% 18.0% 18.0% 18.0% 18.0% 11.0% 11.0% 70.5% 59.5% 59.5% 59.5% 11.5%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 4.5 4.5 5.5
Lead/Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Min Min C-Min C-Min C-Min None
Act Effct Green (s) 11.7 11.7 65.8 55.8 55.8 6.0
Actuated g/C Ratio 0.12 0.12 0.66 0.56 0.56 0.06
v/c Ratio 0.76 0.02 0.85 0.02 0.83 0.55
Control Delay 70.5 38.8 19.7 10.5 27.2 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.5 38.8 19.7 10.5 27.2 16.0
LOS E D B B C B
Approach Delay 70.5 38.8 19.7 27.2 16.0
Approach LOS E D B C B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 109.7% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     1: Main Street & Pike Street/Veranda Avenue & Astle Street & Old Main Street
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Lane Group EBT WBT NBT SBL SBT SEL
Lane Group Flow (vph) 127 4 1185 4 836 131
v/c Ratio 0.76 0.02 0.85 0.02 0.83 0.55
Control Delay 70.5 38.8 19.7 10.5 27.2 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.5 38.8 19.7 10.5 27.2 16.0
Queue Length 50th (ft) 79 2 189 1 420 0
Queue Length 95th (ft) #166 13 238 6 #632 50
Internal Link Dist (ft) 269 168 98 438 447
Turn Bay Length (ft) 150
Base Capacity (vph) 179 198 1389 239 1011 238
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.02 0.85 0.02 0.83 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 1 94 0 22 1 0 1 2 12 96 977 3
Future Volume (vph) 1 94 0 22 1 0 1 2 12 96 977 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 0.95
Frt 0.97 0.90 1.00
Flt Protected 0.96 0.99 1.00
Satd. Flow (prot) 1806 1661 3519
Flt Permitted 0.76 0.94 0.56
Satd. Flow (perm) 1436 1589 1984
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 102 0 24 1 0 1 2 13 104 1062 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 127 0 0 4 0 0 0 0 1185 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2% 2%
Turn Type Perm Perm NA Perm NA pm+pt pm+pt NA
Protected Phases 8 4 1 1 6
Permitted Phases 8 8 4 6 6
Actuated Green, G (s) 11.7 11.7 65.8
Effective Green, g (s) 11.7 11.7 65.8
Actuated g/C Ratio 0.12 0.12 0.66
Clearance Time (s) 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 168 185 1397
v/s Ratio Prot c0.05
v/s Ratio Perm c0.09 0.00 c0.51
v/c Ratio 0.76 0.02 0.85
Uniform Delay, d1 42.8 39.1 13.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 17.5 0.0 5.0
Delay (s) 60.2 39.1 18.2
Level of Service E D B
Approach Delay (s) 60.2 39.1 18.2
Approach LOS E D B

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 109.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBR2 SBL2 SBL SBT SBR SBR2 SEL2 SEL SER SER2
Lane Configurations
Traffic Volume (vph) 3 3 1 638 76 55 57 1 60 3
Future Volume (vph) 3 3 1 638 76 55 57 1 60 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% -6%
Total Lost time (s) 4.5 4.5 5.5
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.97 0.93
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1770 1815 1742
Flt Permitted 0.23 1.00 0.98
Satd. Flow (perm) 431 1815 1742
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 3 1 693 83 60 62 1 65 3
RTOR Reduction (vph) 0 0 0 0 0 0 0 123 0 0
Lane Group Flow (vph) 0 0 4 836 0 0 0 8 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type Perm Perm NA Perm Prot
Protected Phases 2 3
Permitted Phases 2 2 3
Actuated Green, G (s) 55.8 55.8 6.0
Effective Green, g (s) 55.8 55.8 6.0
Actuated g/C Ratio 0.56 0.56 0.06
Clearance Time (s) 4.5 4.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 240 1012 104
v/s Ratio Prot 0.46
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.02 0.83 0.08
Uniform Delay, d1 9.9 18.1 44.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 7.7 0.3
Delay (s) 10.0 25.8 44.7
Level of Service A C D
Approach Delay (s) 25.7 44.7
Approach LOS C D

Intersection Summary
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 12 1130 0 10 769
Future Vol, veh/h 4 12 1130 0 10 769
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 2 2 0 0
Mvmt Flow 4 13 1228 0 11 836
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1668 614 0 0 1228 0
          Stage 1 1228 - - - - -
          Stage 2 440 - - - - -
Critical Hdwy 6.8 6.9 - - 4.1 -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 89 440 - - 575 -
          Stage 1 244 - - - - -
          Stage 2 622 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 86 440 - - 575 -
Mov Cap-2 Maneuver 86 - - - - -
          Stage 1 244 - - - - -
          Stage 2 600 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 23 0 0.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 217 575 -
HCM Lane V/C Ratio - - 0.08 0.019 -
HCM Control Delay (s) - - 23 11.4 0.2
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0.3 0.1 -
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 6 7 1135 773 6
Future Vol, veh/h 4 6 7 1135 773 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 0 0
Mvmt Flow 4 7 8 1234 840 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1477 424 847 0 - 0
          Stage 1 844 - - - - -
          Stage 2 633 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 117 579 786 - - -
          Stage 1 382 - - - - -
          Stage 2 491 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 113 579 786 - - -
Mov Cap-2 Maneuver 113 - - - - -
          Stage 1 370 - - - - -
          Stage 2 491 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 22.3 0.3 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 786 - 219 - -
HCM Lane V/C Ratio 0.01 - 0.05 - -
HCM Control Delay (s) 9.6 0.2 22.3 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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35 New England Business Center Drive 
Suite 140 

Andover, MA 01810 

 

www.rdva.com  (978) 474-8800 

 

Ref: 10484 
 
December 1, 2025 
 
 
 
Ms. Alexandra Lowder 
Community/Economic Development Planner 
Town of Tewksbury 
1009 Main Street 
Tewksbury, MA  01876 
 
Re: Traffic Engineering Peer Review 

Proposed Senior Housing Development – 15 & 41 Astle Street and 375 Main Street (Route 38) 
Tewksbury, Massachusetts 

 
Dear Alex: 
 
Vanasse & Associates, Inc. (VAI) has completed a review of the materials that have been submitted on behalf of 
the BLJB Holdings, LLC (the “Applicant”) in support of the Planning Board’s review of the proposed senior 
housing development to be located at 15 & 41 Astle Street and 375 Main Street (Route 38) in Tewksbury, 
Massachusetts (hereafter referred to as the “Project”).  The Applicant is requesting a Special Permit, Site Plan 
Review and Land Disturbance Permit to allow for the construction of the Project.  Our review focused on the 
following specific areas as they relate to the Project: i) vehicle and pedestrian access and circulation; 
ii) Massachusetts Department of Transportation (MassDOT) design standards; iii) Town Zoning requirements as 
they relate to access, parking and circulation; and iv) accepted Traffic Engineering and Transportation Planning 
practices. 
 
The Applicant has submitted the following materials which are the subject of this review: 
 

1. Planning Board Applications for Special Permits, Site Plan Review and Land Disturbance Permit with 
supporting narratives prepared by Plunkett & Plunkett, Attorneys at Law, on behalf of the Applicant and 
dated February 5, 2025; 

2. Residential Site Development Permit Plan Set, 375 Main Street, Tewksbury, Massachusetts; 
LandPlex, LLC; February 5, 2025, last revised August 1, 2025 (the “Site Plan”); and 

3. Traffic Impact and Access Study, 375 Main Street, Tewksbury, Massachusetts; Transportation 
Engineering, Planning, and Policy (TEPP, LLC); September 5, 2025 (the “September 2025 TIAS”). 

 
In addition, VAI reviewed the site locus in order to validate the existing conditions context of the Project and to 
observe factors related to the design and location of the access to the Project site, internal circulation and potential 
off-site improvements. 
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Based on our review of the aforementioned materials that have been submitted in support of the Project, we have 
determined that the materials were prepared in a professional manner and following the applicable standards of 
care.  That being said, the Applicant should address the following comments that were identified as a part of our 
review, a detailed summary of which is attached: 
 
September 2025 TIAS 
 
Comment T1: The Applicant should provide an update on discussions with Massachusetts Department of 

Transportation (MassDOT) concerning the Project and the status of the State Highway Access 
Permit.  The Driveway Permit that was included as an attachment to the Application has expired 
and it is not clear if the Driveway Permit applies to the current development (90-unit, age qualified 
(age 55+), multifamily residential development) or if a new Driveway Permit is required. 

 
Comment T2: The Study area should be expanded to include the intersection of Main Street at the Walmart and 

Cumberland Farms driveways given the operating relationship between this intersection and the 
Main Street/Astle Street intersection. 

 
Comment T3: The right-turn volume from Pike Street to Main Street southbound during the weekday evening 

peak-hour should be reviewed and corrected on Figure 3 (2025 Existing Traffic Volumes). 
 
Comment T4: Public schools were not in session on June 25, 2025, the date that the TMCs were conducted, or 

in July 2025 when the vehicle travel speed measurements were performed.  A review of historic 
traffic count data available on MassDOT’s Traffic Count Data System (TCDS) for Main Street 
indicates that traffic volumes are generally higher when schools are in session.  It is recommended 
that an updated data collection program be undertaken on Main Street as a part of a post-
occupancy traffic monitoring program (discussion follows). 

 
Comment T5: The Main Street/Astle Street/Pike Street/Veranda Avenue/Old Main Street intersection is 

included in the Top 100 High Crash Locations list (No. 40 out of 100) published by the Northern 
Middlesex Council of Governments in Envision 2050, A Long-Range Transportation Plan For 
Northern Middlesex County, Massachusetts.1  A Road Safety Audit (RSA) was performed for the 
intersection in 2019.2  A review of the suggested safety enhancements that were recommended as 
a part of the RSA should be completed and a summary of the current status of the suggestions 
should be provided. 

 
Comment T6: The Town of Tewksbury Community/Economic Development Planner should be contacted to 

determine if there are potential future development projects by others that may result in an 
increase in traffic volumes that would exceed the general background traffic growth rate or that 
would result in a change in traffic patterns.  To the extent that any projects are identified, the No-
Build condition traffic volumes should be revised accordingly. 

 
Comment T7: There are several traffic volume discrepancies during both peak-hours for the 

Astle Street and Pike Street approaches that should be reviewed and corrected on Figure 4 
(2032 No-Build Traffic Volumes). 

 
1Envision 2050, A Long-Range Transportation Plan For Northern Middlesex County, Massachusetts; Northern Middlesex Council of 
Governments; August 2023, Adopted on August 23, 2023 and Amended September 25, 2024. 
2Road Safety Audit, Route 38 (Main Street) at Pike Street/ Old Main Street/Veranda Avenue/ Astle Street, Town of Tewksbury; Greenman-

Pedersen, Inc.; October 15, 2019. 
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Comment T8: The traffic volumes shown on Figure 6 (2032 Build Traffic Volumes) should be reviewed and 
corrected as necessary to address Comments T3 and T7. 

 
Comment T9: The traffic operations analysis should be expanded to include the intersection of Main Street at 

the Walmart and Cumberland Farms driveways and to address Comments T3, T7 and T8. 
 
Comment T10: While we agree that the predicted impact of the Project on traffic operations will be relatively 

minor, we suggest that the following recommendations be considered for the Project and focus 
on safety, access and Transportation Demand Management (TDM) measures: 

 
o Safety – As discussed previously, a review of the suggested safety enhancements that were 

recommended as a part of the RSA that was completed at the Main Street/Astle Street/ 
Pike Street/Veranda Avenue/Old Main Street intersection should be completed and a 
summary of the current status of the suggestions should be provided.  To the extent that there 
are short-term, low-cost improvements that have not been completed, the Applicant should 
commit to implementing the outstanding improvements. 

o Access – The Project site driveway is located along a section of Main Street where 
southbound traffic is merging into a single travel lane between the Walmart driveway and 
Astle Street.  Adding conflicting left-turn movements entering and exiting a driveway within 
the merge area creates additional complexities for motorists that are not desirable, particularly 
when left-turn movements can be accommodated at a signalized intersection to the extent that 
the Astle Street access were formalized as a right-in/left-out driveway only to limit impacts 
to Astle Street.  The Applicant has provided evidence that a Driveway Permit was issued by 
MassDOT to allow for the construction of the driveway to serve the Project site; however, 
the Driveway Permit has expired and it is not clear if the approval applies to the Project.  It 
is suggested that the Applicant reassess the limited use of the Astle Street driveway as 
described and limit the Main Street driveway to right-in/right-out operation.  In addition, it is 
suggested that the Main Street driveway be reduced in width to 24-feet, accommodating one 
(1) entering and one (1) exiting travel lane, in order to reduce the conflict area along 
Main Street, particularly for pedestrians and bicyclists. 

o Transportation Demand Management – A Transportation Coordinator, who may have other 
responsibilities and duties as a part of the Project, should be assigned to manage the TDM 
program.  The elements of the TDM program should be expanded to include the following 
measures: 

− A “welcome packet” should be provided to residents that should include the contact 
information for the TC and details regarding available public transportation services, 
bicycle and walking alternatives, and other commuter options; 

− Secure bicycle parking should be provided to include weather protected bicycle parking 
and exterior bicycle racks located proximate to building entrances or in an accessible 
location that is centrally located; and 

− Coordinate with Town, MassDOT and the LRTA to locate a bus shelter at the Project 
site.  To the extent a shelter is approved for this location, a concrete bus shelter pad and 
shelter should be installed as a part of the Project. 
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o Post-Occupancy Monitoring – A post-occupancy traffic monitoring program should be 
implemented to include the following information: 

a. A 7-day, week-long automatic traffic recorder count on the Project site driveway to 
identify weekday and weekend traffic volumes associated with the Project; 

b. Weekday morning (7:00 to 9:00 AM), weekday evening (4:00 to 6:00 PM) and Saturday 
midday (11:00 AM to 2:00 PM) peak period turning movement counts at the Project site 
driveway intersection with Main Street while public schools are in regular session; and 

c. A review of motor vehicle crash data at the Project site driveway intersection with 
Main Street for the most recent one-year period available from the Tewksbury Police 
Department. 

 
The Post Occupancy Traffic Monitoring Program should commence upon achieving 80 Percent 
Occupancy of the Project (72 units) and repeated within 12-months of achieving full occupancy.  
The monitoring program shall document the volume of traffic generated by the Project on a 
typical weekday, on a Saturday and during the weekday morning, weekday evening and Saturday 
midday peak hours, and shall compare the measured traffic volumes to those predicted in the 
September 2025 TIAS.  In addition, motor vehicle crash patterns (if any) shall be documented at 
the Project site driveway intersection.  To the extent that the measured traffic volumes exceed the 
predicted traffic volumes for the Project as assessed in the September 2025 TIAS by more than 
10 percent and/or there is evidence of a motor vehicle crash history at the Project site driveway 
that is attributable to vehicles entering or exiting the Project site, the Applicant shall provide 
recommendations to address these conditions.  To the extent that the improvements include signs 
and pavement markings and/or on-site management strategies, the improvements shall be 
completed by the Applicant subject to receipt of all necessary rights, permits and approvals.  The 
results of the Post Occupancy Traffic Monitoring Program shall be summarized in a report 
provided to the Community/Economic Development Planner within two (2) months of the date 
of the data collection effort that forms the basis of the report. 

 
Site Plan 
 
Comment S1: A vehicle turning analysis (swept path) should be provided for the following design vehicles: fire 

truck, single-unit truck (SU-30) and a trash/recycling vehicle (SU-40).  The fire truck design 
vehicle shall be defined by the Tewksbury Fire Department.  The turning analysis should depict 
all maneuvers required to enter and exit the Project site from both directions and to access the 
required areas within the Project site. 

 
Comment S2: Double-yellow centerline pavement markings should be provided along the Project site driveway 

extending between Main Street and the surface parking area. 
 
Comment S3: The sight triangle areas for the Project site driveway intersection with Main Street should be 

shown on the Site Plan and should include the following note: “Signs, landscaping and other 
features located within sight triangle areas shall be designed, installed, and maintained so as not 
to exceed 2.0-feet in height.  Snow accumulation (windrows) located within sight triangle areas 
that exceed 3.5-feet in height or that would otherwise inhibit sight lines shall be promptly 
removed.” 

 



Ms. Alexandra Lowder 
December 1, 2025 
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Comment S4: The maneuvering area for the parking spaces at the end of the parking areas should be reviewed 
and the turning area at the end of the parking aisles expanded.  The maneuvering area should have 
a depth that is equal to the width of a parking space.  This may require that the emergency vehicle 
gate be relocated. 

 
Parking 
 
Comment P1: The parking calculations shown on Sheet 1 and Sheet 3 of the Residential Site Development 

Permit Plan Set should be reviewed and corrected, as necessary. 
 
This concludes our review of the materials that have been submitted to date in support of the Project.  Written 
responses to our comments should be provided so that we may continue our review on behalf of the Town.  If you 
should have any questions regarding our review, please feel free to contact me. 
 
Sincerely, 
 
VANASSE & ASSOCIATES, INC. 
 
 
 
Jeffrey S. Dirk, P.E., PTOE, FITE 
Managing Partner 
 
Professional Engineer in CT, MA, ME, NH, RI and VA 
 
JSD/jsd 
 
Attachment 
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The following details Vanasse & Associates, Inc.’s (VAI’s) review of the September 5, 2025 Traffic Impact 
and Access Study (the “September 2025 TIAS”) prepared by Transportation Engineering, Planning, and 
Policy (TEPP, LLC) and the Residential Site Development Permit Plan Set as revised through 
August 1, 2025 (the “Site Plan”) prepared by LandPlex, LLC, that were submitted in support of the proposed 
senior housing development to be located at 15 & 41 Astle Street and 375 Main Street (Route 38) in 
Tewksbury, Massachusetts (hereafter referred to as the “Project”).  Our comments are indicated in italicized 
text, with those requiring responses or additional information bolded. 
 
 
PROJECT DESCRIPTION 
 
The Project will entail the construction of a 90-unit, age qualified (age 55+), multifamily residential 
development to be located at 15 & 41 Astle Street and 375 Main Street (Route 38) in Tewksbury, 
Massachusetts.  The residential units will be dispersed between three (3) five-story buildings that will 
contain 30 two-bedroom units each.  The Project site contains 3.326± acres of land that is situated between 
Main Street and Astle Street and is bounded by Main Street to the north; Astle Street and residential and 
commercial properties to the south and west; and Astle Street to the east.  The Project site is improved by 
a single-family home (15 Astle Street), garages and other structures and appurtenances, as well as areas of 
open and wooded space.  The single-family home will be retained as a part of the Project and the other 
structures and appurtenances will be removed. 
 
Access to the Project will be provided by way of a new driveway that will intersect the south side of 
Main Street approximately 60 feet north of Old Main Street North (opposite Vic’s Waffle House).  
Secondary access for emergency vehicles will be provided by way of a 20-foot wide gravel driveway that 
will intersect the north side of Astle Street, approximately 60 feet west of the driveway to 15 Astle Street, 
and will be secured by means of a gate. 
 
On-site parking will be provided for 162 vehicles, including 11 visitor parking spaces, in surface parking 
areas and covered parking beneath the residential buildings. 
 
 
SEPTEMBER 2025 TIAS 
 
General 
 
Comment: The September 2025 TIAS was prepared in a professional manner and following the 

applicable standards of care, and was prepared under the responsible charge of 
Kim Eric Hazarvartian, P.E. (MA P.E. No. 32570, Civil). 

 
Comment T1: The Applicant should provide an update on discussions with Massachusetts 

Department of Transportation (MassDOT) concerning the Project and the status of 
the State Highway Access Permit.  The Driveway Permit that was included as an 
attachment to the Application has expired and it is not clear if the Driveway Permit 
applies to the current development (90-unit, age qualified (age 55+), multifamily 
residential development) or if a new Driveway Permit is required. 
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Existing Conditions 
 
Study Area 
 
The study area that was assessed in the September 2025 TIAS consisted of Main Street (Route 38) and the 
following specific intersections: 
 

o Main Street at Astle Street, Pike Street/Veranda Avenue and Old Main Street; 
o Main Street at Old Main Street North; and 
o Main Street at the Project site driveway (future intersection). 

 
Comment: This study area includes all intersections where the Project is predicted to result in an 

increase in peak hour traffic volumes by: a) five (5) percent or more, or b) by more than 
100 vehicles per hour. 

 
Comment T2: The Study area should be expanded to include the intersection of Main Street at the 

Walmart and Cumberland Farms driveways given the operating relationship 
between this intersection and the Main Street/Astle Street intersection. 

 
Comment T3: The right-turn volume from Pike Street to Main Street southbound during the 

weekday evening peak-hour should be reviewed and corrected on Figure 3. 
 
Traffic Volumes and Data Collection 
 
Traffic volume data was collected by means of turning movement counts (TMCs) that were conducted at 
the study area intersections on Thursday, June 25, 2025, during the weekday morning (7:00 to 9:00 AM) 
and evening (3:00 to 6:00 PM) peak periods.  The data collection time periods were selected for analysis as 
they were determined to be representative of the peak traffic volume periods for both the Project and the 
adjacent roadway network. 
 
A review of seasonal adjustment data available from MassDOT indicated that traffic volumes within the 
study area during the month of June are representative of traffic volumes that are higher than those that 
occur under “average-month” conditions.  In order to provide an “above average” analysis condition, the 
June traffic volumes were not adjusted downward to average-month conditions. 
 
In addition to the TMCs, vehicle travel speed measurements were performed on Main Street in the vicinity 
of the Project site on Thursday, July 10, 2025 through Saturday, July 12, 2025 in the northbound direction 
and on Thursday, July 24, 2025 through Saturday, July 26, 2025 in the southbound direction. 
 
Comment: The data collection effort and seasonal adjustment (none required) was completed 

following accepted standards. 
 
We note that MassDOT no longer requires pandemic-related adjustment of traffic counts 
performed after March 2022 except in locations where the predominant land use consists 
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of offices or similar uses.3  Given that the predominant land use within the study area 
consists primarily of residential, commercial and institutional properties, a pandemic-
related adjustment is not required to the existing condition traffic volumes. 

 
Comment T4: Public schools were not in session on June 25, 2025, the date that the TMCs were 

conducted, or in July 2025 when the vehicle travel speed measurements were 
performed.  A review of historic traffic count data available on MassDOT’s Traffic 
Count Data System (TCDS) for Main Street indicates that traffic volumes are 
generally higher when schools are in session.  It is recommended that an updated data 
collection program be undertaken on Main Street as a part of a post-occupancy traffic 
monitoring program (discussion follows). 

 
Pedestrian and Bicycle Facilities 
 
A description of pedestrian facilities within the study area was included as a part of the roadway and 
intersection descriptions in the September 2025 TIAS.  A sidewalk is provided along both sides of 
Main Street in the vicinity of the Project site; sidewalks are not provided along Astle Street.  Crosswalks 
are provided across the Astle Street and Old Main Street legs of the Main Street/Astle Street/Pike Street/ 
Veranda Avenue/Old Main Street intersection that are included as a part of the traffic signal system 
(i.e., pedestrian pushbuttons, signal indications and phasing are provided).  A crosswalk is provided for 
crossing Main Street at the Main Street/Walmart/Cumberland Farms driveway intersection to the north of 
the Project site that is included as a part of the traffic signal system at that intersection.  Formal bicycle 
facilities are not provided in the vicinity of the Project site; however, Main Street generally provides 
sufficient width (combined travel lane and shoulder) to accommodate bicycle travel in a shared traveled-
way condition.4 
 
Public Transportation 
 
A description of public transportation services that are available within the study area was provided as a 
part of the September 2025 TIAS.  As described therein, the Lowell Regional Transit Authority (LRTA) 
provides fixed-route bus services along Main Street by way of Route 12, Tewksbury via Rte. 38/Wilmington 
Train Station, with stops located proximate to the Project site opposite Vic’s Waffle House and at 
Veranda Avenue.  The Route 12 bus provides continued service to Tewksbury Town Hall, Tewksbury State 
Hospital, the Market Basket plaza (Oakdale) and Wilmington Station on the Massachusetts Bay 
Transportation Authority (MBTA) Commuter Rail system (Lowell Line). 
 
Comment: In addition to fixed-route bus services, the LRTA also operates the Road Runner 

paratransit service for persons with disabilities who are unable to ride LRTA fixed route 
bus services in accordance with the Americans with Disabilities Act (ADA). 

 
  

 
325% Design Submission Guidelines; MassDOT Highway Division, Traffic and Safety Engineering; Revised May 31, 2022. 
4A minimum combined travel lane and paved shoulder width of 14-feet is required to support bicycle travel in a shared traveled-

way condition. 
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Motor Vehicle Crash Summary 
 
Motor vehicle crash information for the study area intersections was obtained from MassDOT for the five-
year period 2017 through 2021, inclusive, in order to examine motor vehicle crash trends occurring within 
the study area and a summary table was provided in the September 2025 TIAS. 
 
Based on a review of the MassDOT crash data, 47 crashes were reported at the Main Street/Astle Street/ 
Pike Street/Veranda Avenue/Old Main Street intersection over the 5-year review period, or an average of 
9.6 crashes per year, the majority of which occurred during daylight, on a dry pavement surface and 
involved angle or rear-end type crashes that resulted in property damage only.  The calculated motor vehicle 
crash rate (i.e., number of motor vehicle crashes occurring per million entering vehicles (MEV)) was found 
to be above the MassDOT statewide and District average crash rates for a signalized intersection. 
 
The Main Street/Old Main Street intersection was identified to have experienced two (2) crashes over the 
5-year review period, or an average of 0.4 crashes per year.  The calculated motor vehicle crash rate (i.e., 
number of motor vehicle crashes occurring per million entering vehicles (MEV)) was found to be below 
the MassDOT statewide and District average crash rates for an unsignalized intersection. 
 
No (0) fatal motor vehicle crashes were identified within the study area over the five-year review period. 
 
Comment: The motor vehicle crash analysis was completed following accepted standards and we 

agree with the results.  A review of the MassDOT High Crash Location (HSIP) database 
indicates that there are no (0) designated high crash locations within the study area. 

 
Comment T5: The Main Street/Astle Street/Pike Street/Veranda Avenue/Old Main Street 

intersection is included in the Top 100 High Crash Locations list (No. 40 out of 100) 
published by the Northern Middlesex Council of Governments in Envision 2050, A 
Long-Range Transportation Plan For Northern Middlesex County, Massachusetts.5  A 
Road Safety Audit (RSA) was performed for the intersection in 2019.6  A review of 
the suggested safety enhancements that were recommended as a part of the RSA 
should be completed and a summary of the current status of the suggestions should 
be provided. 

 
Future Conditions 
 
No-Build Conditions 
 
Traffic volumes within the study area were projected to 2032, which represents a 7-year planning horizon 
from the date of the filing of the September 2025 TIAS consistent with MassDOT’s Transportation Impact 
Assessment (TIA) Guidelines.  The future condition traffic volume projections were developed by: 
i) applying a background traffic growth rate to the 2025 Existing traffic volumes; and ii) adding traffic 

 
5Envision 2050, A Long-Range Transportation Plan For Northern Middlesex County, Massachusetts; Northern Middlesex Council 
of Governments; August 2023, Adopted on August 23, 2023 and Amended September 25, 2024. 
6Road Safety Audit, Route 38 (Main Street) at Pike Street/ Old Main Street/Veranda Avenue/ Astle Street, Town of Tewksbury; 

Greenman-Pedersen, Inc.; October 15, 2019. 
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associated with specific development projects by others that may increase traffic volumes within the study 
area beyond that accounted for by the background traffic growth rate. 
 
Based on a review of historic traffic volume data obtained from MassDOT permanent count stations, a 
1.36% per year compounded annual background traffic growth rate was identified as being consistent with 
the historic background traffic growth rate that has been experienced within the study area.   
 
The MassDOT Main Street Adaptive Traffic Control (ATC) system improvement project was identified 
that includes traffic signal upgrades and equipment replacement along the Main Street corridor between 
and including Clark Road and Astle Street/Pike Street/Veranda Avenue/Old Main Street.  This project is 
substantially complete and the ATC system is operational. 
 
Comment: We agree with the methodology that was used to develop the future No-Build condition 

traffic volume projections, including the background traffic growth rate (1.36%). 
 
Comment T6: The Town of Tewksbury Community/Economic Development Planner should be 

contacted to determine if there are potential future development projects by others 
that may result in an increase in traffic volumes that would exceed the general 
background traffic growth rate or that would result in a change in traffic patterns.  
To the extent that any projects are identified, the No-Build condition traffic volumes 
should be revised accordingly. 

 
Comment T7: There are several traffic volume discrepancies during both peak-hours for the 

Astle Street and Pike Street approaches that should be reviewed and corrected on 
Figure 4 (2032 No-Build Traffic Volumes). 

 
Build Conditions 
 
The traffic characteristics of the Project were developed by the Applicant’s engineer using trip-generation 
statistics published by the Institute of Transportation Engineers (ITE)7 for a similar land use as that 
proposed.  ITE Land Use Codes (LUC) 252, Senior Adult Multifamily, was used to develop the trip 
characteristics for the Project.  The table below summarizes the trip characteristics of the Project as 
presented in September 2025 TIAS. 
 
 
  

 
7Trip Generation, 11th Edition; Institute of Transportation Engineers; Washington, DC; 2021. 
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TRIP GENERATION SUMMARY 
 

Time Period 

Vehicle Tripsa 

Entering Exiting Total 
Average Weekday: 146 146 292 

Weekday Morning Peak-Hour: 6 12 18 

Weekday Evening Peak-Hour: 13 10 23 
aITE LUC 252, Senior Adult Multifamily. 

 
 
Project-related traffic was assigned to the roadway network based on a review of the transportation system 
serving the project site, population centers and destinations, and existing traffic patterns within the study 
area.  Using this methodology, Project-related traffic was assigned as follows: 
 
 

TRIP DISTRIBUTION 
 

Roadway 

Trip 
Assignment 

To/From 
(%) 

Main Street to/from North 45 
Main Street to/from South 45 
Astle Street to/from West 5 
Pike Street to/from South 5 
TOTAL: 100 

 
 
Comment: We agree with the methodology that was used to develop the traffic characteristics of the 

Project and the resulting values, as well as the trip distribution pattern that was used to 
assign Project-related traffic to the study area roadways and intersections.  We note that 
use of the current edition of Trip Generation (12th Edition) to establish the trip 
characteristics of the Project would not materially change the reported trips. 

 
Comment T8: The traffic volumes shown on Figure 6 (2032 Build Traffic Volumes) should be 

reviewed and corrected as necessary to address Comments T3 and T7. 
 
Traffic Operations Analysis 
 
In order to assess the potential impact of the Project on the transportation infrastructure, a detailed traffic 
operations analysis was performed for the study intersections under 2025 Existing, 2032 No-Build (without 
the Project) and 2032 Build conditions (with the Project).  In brief, traffic operations are described by six 
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“levels of service” which are defined by letter grades from “A” through “F”, with a level-of-service (LOS) 
“A” representing the best operating conditions (average motorist delay of less than 10 seconds and little or 
no apparent vehicle queuing) and a LOS “F” representing constrained operating conditions (average 
motorist delay of 50 to 80 seconds or more and often with apparent vehicle queuing).  A LOS of “E” is 
representative of an intersection or traffic movement that is operating at its design capacity, with a LOS of 
“D” typically representing the limit of acceptable traffic operations. 
 
The addition of Project-related traffic was identified to result in the following impacts: 
 

o Main Street/Astle Street/Pike Street/Veranda Avenue/Old Main Street: This signalized 
intersection was identified to continue to operate at LOS C or better during the peak hours with the 
addition of Project-related traffic, with impacts associated with the Project defined as a predicted 
increase in average motorist delay of up to 1.0 seconds and in vehicle queuing of up to one (1) 
vehicle.  Independent of the Project, all movements from Pike Street were identified to operate at 
capacity (LOS “E”) during both peak hours. 

o Main Street/Old Main Street North: All movements from Old Main Street North to Main Street 
were identified to continue to operate at LOS C with the addition of Project-related traffic, with 
impacts associated with the Project defined as a predicted increase in average motorist delay of less 
than 1.0 seconds with no material increase in vehicle queuing. 

o Main Street/Project Site Driveway: All movements exiting the Project site driveway to 
Main Street were identified to operate with delays of up to 23.3 seconds with vehicle queuing of 
generally less and one (1) vehicle.  All movements along Main Street approaching the driveway 
were identified to operate with minimal delay (less than 10 seconds) and vehicle queuing (also less 
than one (1) vehicle). 

 
Comment: We agree with the methodology that was used to complete the traffic operations analysis 

and the general findings with respect to the identified impact of the Project. 
 
Comment T9: The traffic operations analysis should be expanded to include the intersection of 

Main Street at the Walmart and Cumberland Farms driveways and to address 
Comments T3, T7 and T8. 

 
Sight Distance 
 
An evaluation of sight lines at the Project site driveway intersection with Main Street was performed 
following American Association of State Highway and Transportation Officials (AASHTO)8 standards.  
Based on this evaluation, it was determined that the available sight lines at the Project site driveway 
intersection exceed the recommended minimum sight distance for safe operation of the driveway based on 
the measured 85th percentile vehicle travel speeds as documented in the September 2025 TIAS (33/41 mph) 
and the posted speed limits (35/40 mph) (a minimum sight distance of 360 feet is required for an approach 
speed of 45 mph along Main Street; the available sight lines exceed 900 feet). 

 
8A Policy on Geometric Design of Highway and Streets, 7th Edition; American Association of State Highway and Transportation 

Officials (AASHTO); Washington D.C.; 2018. 
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Comment: We are in agreement with the sight distance evaluation and the conclusion that the 

available lines of sight will meet or exceed the required minimum sight lines for safe 
operation of the driveway. 

 
Recommendations 
 
Given the limited impact of the Project as identified in the September 2025 TIAS, no recommendations 
were provided. 
 
Comment T10: While we agree that the predicted impact of the Project on traffic operations will be 

relatively minor, we suggest that the following recommendations be considered for 
the Project and focus on safety, access and transportation demand management: 

 
o Safety – As discussed previously, a review of the suggested safety enhancements 

that were recommended as a part of the RSA that was completed at the 
Main Street/Astle Street/Pike Street/Veranda Avenue/Old Main Street 
intersection should be completed and a summary of the current status of the 
suggestions should be provided.  To the extent that there are short-term, low-cost 
improvements that have not been completed, the Applicant should commit to 
implementing the outstanding improvements. 

o Access – The Project site driveway is located along a section of Main Street where 
southbound traffic is merging into a single travel lane between the Walmart 
driveway and Astle Street.  Adding conflicting left-turn movements entering and 
exiting a driveway within the merge area creates additional complexities for 
motorists that are not desirable, particularly when left-turn movements can be 
accommodated at a signalized intersection to the extent that the Astle Street 
access were formalized as a right-in/left-out driveway only to limit impacts to 
Astle Street.  The Applicant has provided evidence that a Driveway Permit was 
issued by MassDOT to allow for the construction of the driveway to serve the 
Project site; however, the Driveway Permit has expired and it is not clear if the 
approval applies to the Project.  It is suggested that the Applicant reassess the 
limited use of the Astle Street driveway as described and limit the Main Street 
driveway to right-in/right-out operation.  In addition, it is suggested that the 
Main Street driveway be reduced in width to 24-feet, accommodating one (1) 
entering and one (1) exiting travel lane, in order to reduce the conflict area along 
Main Street, particularly for pedestrians and bicyclists. 

o Transportation Demand Management – A Transportation Coordinator, who may 
have other responsibilities and duties as a part of the Project, should be assigned 
to manage the TDM program.  The elements of the TDM program should be 
expanded to include the following measures: 

− A “welcome packet” should be provided to residents that should include the 
contact information for the TC and details regarding available public 
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transportation services, bicycle and walking alternatives, and other 
commuter options; 

− Secure bicycle parking should be provided to include weather protected 
bicycle parking and exterior bicycle racks located proximate to building 
entrances or in an accessible location that is centrally located; and 

− Coordinate with Town, MassDOT and the LRTA to locate a bus shelter at the 
Project site.  To the extent a shelter is approved for this location, a concrete 
bus shelter pad and shelter should be installed as a part of the Project. 

o Post-Occupancy Monitoring – A post-occupancy traffic monitoring program 
should be implemented to include the following information: 

a. A 7-day, week-long automatic traffic recorder count on the Project site 
driveway to identify weekday and weekend traffic volumes associated with 
the Project; 

b. Weekday morning (7:00 to 9:00 AM), weekday evening (4:00 to 6:00 PM) and 
Saturday midday (11:00 AM to 2:00 PM) peak period turning movement 
counts at the Project site driveway intersection with Main Street while public 
schools are in regular session; and 

c. A review of motor vehicle crash data at the Project site driveway intersection 
with Main Street for the most recent one-year period available from the 
Tewksbury Police Department. 

 
The Post Occupancy Traffic Monitoring Program should commence upon achieving 
80 Percent Occupancy of the Project (72 units) and repeated within 12-months of 
achieving full occupancy.  The monitoring program shall document the volume of 
traffic generated by the Project on a typical weekday, on a Saturday and during the 
weekday morning, weekday evening and Saturday midday peak hours, and shall 
compare the measured traffic volumes to those predicted in the September 2025 
TIAS.  In addition, motor vehicle crash patterns (if any) shall be documented at the 
Project site driveway intersection.  To the extent that the measured traffic volumes 
exceed the predicted traffic volumes for the Project as assessed in the September 2025 
TIAS by more than 10 percent and/or there is evidence of a motor vehicle crash 
history at the Project site driveway that is attributable to vehicles entering or exiting 
the Project site, the Applicant shall provide recommendations to address these 
conditions.  To the extent that the improvements include signs and pavement 
markings and/or on-site management strategies, the improvements shall be 
completed by the Applicant subject to receipt of all necessary rights, permits and 
approvals.  The results of the Post Occupancy Traffic Monitoring Program shall be 
summarized in a report provided to the Community/Economic Development Planner 
within two (2) months of the date of the data collection effort that forms the basis of 
the report. 
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SITE PLAN 
 
The following comments are offered with regard to our review of the Residential Site Development Permit 
Plan Set as revised through August 1, 2025 LandPlex, LLC: 
 
Comment S1: A vehicle turning analysis (swept path) should be provided for the following design 

vehicles: fire truck, single-unit truck (SU-30) and a trash/recycling vehicle (SU-40).  
The fire truck design vehicle shall be defined by the Tewksbury Fire Department.  
The turning analysis should depict all maneuvers required to enter and exit the 
Project site from both directions and to access the required areas within the Project 
site. 

 
Comment S2: Double-yellow centerline pavement markings should be provided along the Project 

site driveway extending between Main Street and the surface parking area. 
 
Comment S3: The sight triangle areas for the Project site driveway intersection with 

Main Street should be shown on the Site Plan and should include the following note: 
“Signs, landscaping and other features located within sight triangle areas shall be 
designed, installed, and maintained so as not to exceed 2.0-feet in height.  Snow 
accumulation (windrows) located within sight triangle areas that exceed 3.5-feet in 
height or that would otherwise inhibit sight lines shall be promptly removed.” 

 
Comment S4: The maneuvering area for the parking spaces at the end of the parking areas should 

be reviewed and the turning area at the end of the parking aisles expanded.  The 
maneuvering area should have a depth that is equal to the width of a parking space.  
This may require that the emergency vehicle gate be relocated. 

 
 
PARKING 
 
On-site parking will be provided for 162 vehicles, including 11 visitor parking spaces, in surface parking 
areas and covered parking beneath the residential buildings.  The Project includes 90 two-bedroom units.  
Section 6.1.3, Off-Street Parking Requirements, of the Town of Tewksbury Zoning Bylaw requires that 
1.5 parking spaces per unit be provided for one and two-bedroom units in a multifamily residential building, 
plus 10 percent for visitor parking.  Applying the parking requirements of the Zoning Bylaw to the Project 
results in 135 parking spaces for residents plus 14 parking spaces for visitors, or a total of 149 parking 
spaces.  Given that 162 parking spaces will be provided, the proposed parking supply exceeds the 
requirements of the Zoning Bylaw for the use and the number of bedrooms that are proposed. 
 
Comment P1: The parking calculations shown on Sheet 1 and Sheet 3 of the Residential Site 

Development Permit Plan Set should be reviewed and corrected, as necessary. 
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RESPONSES TO TRAFFIC COMMENTS 

COMMENT T1 

MassDOT review of the new driveway permit for the current development is well underway. 

COMMENT T2 

The existing adaptive traffic-signal-control system is designed to respond to changes in travel 
demand.  The vehicle-trips due to the proposed redevelopment are minor and will not have a ma-
terial effect on the operating relationships, such as offsets, between the Main Street/Walmart 
driveway/Cumberland Farms driveway intersection and the Main Street/Astle Street intersection. 

COMMENT T3 

The revised TIAS reflects the correction. 

COMMENT T4 

The applicant is willing to provide an updated data-collection program post-occupancy. 

COMMENT T5 

The adaptive traffic-signal-control project has substantially addressed the short-term suggestions 
of the RSA.  The applicant is willing to work with the Town and MassDOT on suggestions such 
as speed-feedback signage for the Main Street southbound approach to the Astle Street intersec-
tion. 

COMMENT T6 

TEPP LLC did contact the office, which did not identify significant background projects. 

COMMENT T7 

The revised TIAS reflects the corrections. 
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COMMENT T8 

The revised TIAS reflects the corrections. 

COMMENT T9 

See the response to Comment T2. 

COMMENT T10 

The applicant is willing to provide a TDM program. 
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