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EXECUTIVE SUMMARY 

Vanasse and Associates, Inc. (VAI) has completed a detailed assessment of the potential impacts on the 
transportation infrastructure associated with the proposed 12,300 square foot (sf) fire station that 
accommodates 3 apparatus bays to be located at 66 Harris Street in Acton, Massachusetts.   The station will 
be staffed initially with 3 employees with potential for growth up to 6 employees. This assessment has been 
completed in accordance with State and Town standards and those of the Traffic Engineering and 
Transportation Planning professions for the preparation of such reports.  The following specific areas have 
been evaluated as they relate to the Project: i) access requirements; ii) potential off-site improvements; and 
iii) safety considerations; under existing and future conditions, both with and without the Project.  Based 
on this assessment, we have concluded the following with respect to the Project:  
 

 The Project is expected to generate 8 vehicle trips (2 vehicles entering and 6 exiting) during the 
weekday morning peak-hour. During the weekday evening peak hour the Project is expected to 
generate 10 vehicle trips (5 vehicle entering and 5 exiting).  
 

 Traffic increases on area roadways will be less than 5 vehicles and will not noticeably change 
delays or vehicle queues.  
 

 The project can be safely accommodated with minimal impact to the area. 
 

 
In summary, a safe environment and manageable traffic conditions can be maintained with the following 
recommendations.   
 
 
RECOMMENDATIONS 
 
A Transportation Improvement Program has been designed to provide safe and efficient access to the site. 
The following components have been recommended as part of this evaluation. 
 
Project Access 
 
Project access is provided by way of three new full access driveways onto Harris Street. The following 
recommendations are offered with respect to the design and operation of the Project site driveways: 
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 The existing vegetation on the western property line should be trimmed in order to ensure adequate 
sight distance is maintained. 
 

 The site driveways be placed under STOP-sign (Manual of Uniform Traffic Control Designation 
R1-1) control, with painted STOP-bars on the driveways at the STOP-sign locations. 
 

 All signs and other pavement markings to be installed within the Project site shall conform to the 
applicable standards of the current Manual on Uniform Traffic Devices (MUTCD).1 
 

 Any landscaping or building features near the driveway intersections with Harris Street should not 
exceed 24 inches in height or should be placed out of the lines of sight for motorists exiting the 
site and those approaching the driveways on Harris Street. 

 
 The Emergency Vehicle (W11-8) traffic warning sign from the MUTCD should be placed on 

Harris Street in both directions in advance of the site.   
 

 
CONCLUSION 
 
As documented in this study, project-related traffic increases will not result in significant increases to 
overall traffic volumes or traffic delays within the study area.  The project-related traffic can be adequately 
accommodated within the existing infrastructure with minimal impact to area traffic operations with the 
above recommendations implemented.    
 
 
 
 
 

                                                      
1Manual on Uniform Traffic Control Devices, 2009 Edition; Federal Highway Administration; 2009 



   
  

 

G:\8346 Acton, MA\Reports\Draft TIA 1019.docx 3 

INTRODUCTION 

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) to assess the 
traffic impacts and evaluate the access and egress requirements of a proposed 12,300 sf fire station that 
accommodates 3 apparatus bays to be located at 66 Harris Street in Acton, Massachusetts.  The station will 
be staffed initially with 3 employees with potential for growth up to 6 employees. This report was prepared 
in accordance with MassDOT guidelines for preparation of a TIA and the Town of Acton’s zoning bylaw.  
This report identifies existing traffic parameters within the study area, identifies the impact of traffic 
generated by the proposed development, and evaluates project-related impacts with regard to capacity and 
roadway requirements.  The following provides a brief summary of the study findings. 
 
 
PROPOSED PROJECT 
 
The proposed project involves constructing a 12,300 sf fire station that accommodates three apparatus bays 
to be located at 66 Harris Street in Acton, Massachusetts.  The station will be staffed initially with 3 
employees with potential for growth up to 6 employees. Access to the site will be provided via three 
driveways. The western driveway provides access to an 18 space parking lot, the middle driveway connects 
to the 3 apparatus bays, and the eastern driveway provides access to the 3 space visitor parking lot.   
 
 
STUDY METHODOLOGY 
 
This transportation impact and access evaluation is conducted in several stages.  The first phase documents 
existing conditions in the transportation study area including an inventory of roadway geometry, observed 
traffic volumes, and historic accident characteristics.  Next, future year traffic conditions are forecast that 
account for other planned area development projects, planned transportation improvement projects, normal 
area growth, and project-related traffic increases.  The third phase quantifies operating characteristics of 
study intersections to identify existing and future year deficiencies for which improvements are warranted. 
Specific attention is given to the incremental impacts of the proposed project.  Finally, recommendations 
are made to ensure the proposed access design allows for safe and efficient traffic flow to and from the site. 
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EXISTING CONDITIONS 

A comprehensive field inventory of existing conditions within the study area was conducted in September 
2019.  The field investigation consisted of an inventory of existing roadway geometrics, traffic volumes, 
and operating characteristics including vehicle speeds, along with posted speed limits, sight distances and 
land use information within the study area.  The study area for the project contains the major roadways 
which provide access to the project, as well as the intersections which are expected to accommodate the 
majority of project-related traffic. The study area is listed below and graphically depicted in Figure 1. 
 

• Main Street at Harris Street  
• Great Road at Harris Street/Acorn Park Drive 
 

The following describes the study area roadways and intersections. 
 
 
GEOMETRY 
 
Roadways 
 
Harris Street 
 
Harris Street is classified as a local roadway under the jurisdiction of the Town of Acton.  Harris Street runs 
in an east–west alignment and connects Great Road to Main Street. The direction of travel on Harris Street 
is separated by a double yellow center line.  The land uses along Harris Street consist of residential uses 
and wooded areas.  
 
Intersections 
 
Figure 2 summarizes existing lane use, travel lane widths, and sidewalk and crosswalks locations at the 
study area intersections as observed in September 2019. 
 
 
EXISTING TRAFFIC VOLUMES 
 
In order to establish base traffic-volume conditions within the study area, manual turning movement counts 
(TMCs) and automatic traffic recorder counts (ATRs) were completed in September 2019. The ATR was 
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placed on Harris Street near the proposed site driveway for 24 hours. The TMCs were conducted during the 
weekday morning (7:00 to 9:00 AM) and weekday evening (4:00 to 6:00 PM) peak periods. 
 
Traffic Volume Adjustments 
 
In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area, traffic 
count data from the Massachusetts Department of Transportation (MassDOT) were reviewed.  Based on 
this data, September-month volumes are approximately equal to average-month volumes.  Therefore, the 
observed volumes were not adjusted. Existing traffic volumes on Harris Street are summarized in Table 1.    
 

Table 1 
EXISTING ROADWAY TRAFFIC-VOLUME SUMMARY 

 

 Weekday 
 

Weekday Morning Peak Hour Weekday Evening Peak Hour 

Location 

Daily 
Volume 
(vpd)a 

Volume 
(vph)b 

Percent of 
Daily 

Trafficc 
Predominant 

Flow 
Volume 

(vph) 

Percent of 
Daily 

Traffic 
Predominant 

Flow 
 
Harris Street, near 66 Harris Street 

Driveway 
 

 
2,400 

 
226 

 
9.4 

 
58% EB 

 
275 

 
11.5 

 
61% WB 

Source: ATR and TMC counts conducted by VAI in September 2019. 
aTwo-way daily traffic expressed in vehicles per day  
bTwo-way peak-hour volume expressed in vehicles per hour. 
cThe percent of daily traffic that occurs during the peak hour. 
EB = eastbound; WB = westbound. 

 
 
As can be seen in Table 1, Harris Street was found to accommodate approximately 2,400 vehicles per day 
(vpd) with 226 vehicles per hour (vph) during the weekday morning peak hour and 275 vph during the 
weekday evening peak hour.  During the weekday morning peak hour, 58 percent of the traffic is traveling 
eastbound and during the weekday evening peak hour 61 percent of the traffic is traveling westbound. The 
2019 Existing weekday morning and weekday evening peak hour traffic volumes are graphically depicted 
in Figure 3.  
 
Analyses of the peak-period traffic counts indicate that the weekday morning peak hour generally occurs 
between 8:00 and 9:00 AM and the weekday evening peak hour between 5:00 and 6:00 PM   In all instances, 
individual intersection peak hours were utilized for analysis purposes. 
 
 
PEDESTRIAN AND BICYCLE FACILITIES 
 
A comprehensive field inventory of pedestrian and bicycle facilities within the study area was undertaken 
in September 2019.  The field inventory consisted of a review of the location of sidewalks and pedestrian 
crossing locations along the study roadways and at the study intersections, as well as the location of bicycle 
facilities.  Sidewalks are provided along both sides of Great Road and Acorn Park Drive.  Harris Street has 
sidewalks provided on the northern side of the roadway from Great Road to Alexandra Way and on the 
southern side of the roadway from Great Road to Samantha Way. Crosswalks are provided across the 
western and southern legs of the intersection of Great Road at Harris Street/Acorn Park Drive. No Bicycle 
facilities are provided within the study area. 
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PUBLIC TRANSPORTATION 
 
Public transportation services are provided within the study area by Ride the CAT (Cross-Acton Transit) 
for fixed-route bus service.  The CAT bus stops at Sachem Way in Acton, approximately 0.5 miles 
northwest of the Project site and delivers people to and from the South Acton Commuter Rail Station. The 
CAT bus operates Monday through Friday beginning at 8:00 AM and continuing until 6:00 PM with 60 
minute headways. The South Acton Commuter Rail Station is part of the Massachusetts Bay Transit 
Authority (MBTA) Fitchburg Line which operates on weekdays from 4:50 AM to 1:44 AM with headways 
ranging from 10 to 115 minutes. On Saturday and Sunday, the Fitchburg Line operates from 6:30 AM to 
1:06 AM with headways ranging from 125-215 minutes. The Town of Acton also provides the MinuteVan 
which is a door to door transit service that services Acton and adjacent towns. This services is in operation 
Monday through Friday from 8:30 AM to 4:00 PM. Schedule and fare information for the CAT fixed-route 
bus service and the MBTA commuter rail service are provided in the Appendix. 
 
 
MOTOR VEHICLE CRASH SUMMARY 
 
Motor vehicle crash information for the study area intersections was provided by the MassDOT Safety 
Management/Traffic Operations Unit for the most recent five-year period available (2013 through 2017) in 
order to examine motor vehicle crash trends occurring within the study area. The data is summarized by 
intersection, type, weather condition, lighting condition, pavement condition, and severity.  
  
As can be seen in Table 2, the intersection of Great Road at Harris Street/Acorn Park Drive experienced a 
total of 11 accidents over the five-year review period, averaging 2.2 accidents per year. The majority of the 
accidents were angle collisions (6 out of 11), occurred on dry pavement (7 out of 11), during the daylight 
(7 out of 11), in clear weather (7 out of 11), and caused property damage only (9 out of 11).  The intersection 
of Main Street at Harris Street experienced a total of 6 accidents over the five-year review period, averaging 
1.2 accidents per year.  The majority of the accidents were angle collisions (3 out of 6), occurred on dry 
pavement (4 out of 6), during the daylight or on a dark lighted roadway (both 3 out of 6), in clear weather 
(5 out of 6), and caused property damage only (5 out of 6).   

 
No fatalities were reported over the five-year period reviewed. The crash rate for the intersections were 
observed to be lower than the MassDOT District 3 crash rates and the intersections do not appear on the 
high crash location database and are not included on MassDOT’s Highway Safety Improvement Program 
(HSIP) listing as a high crash location.  Designation as a HSIP location allows for MassDOT to prioritize 
funding for safety-related improvements in a specific region of the state. 
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Table 2 
MOTOR VEHICLE CRASH DATA SUMMARY 

 

 
Scenario 

 
Great Road at Harris 

Street/Acorn Park Drive 

 
Main Street at 
Harris Street 

 
Year: 

2013 
2014 
2015 
2016 
2017 
Total 

 
 

2 
2 
6 
0 

  1 
11 

 
 

2 
3 
0 
0 

  1 
6 

 
Averagea 

Crash Rateb 

Significantc 

 
2.2 

0.45 
No 

 
1.2 

0.32 
No 

 
Type: 

Angle 
Rear-End 
Head-On 
Sideswipe 
Fixed Object 
Pedestrian 
Bicyclist 
Unknown/Other 
Total 

 
 

6 
2 
0 
1 
1 
0 
0 

    1 
11 

 
 

3 
2 
0 
0 
0 
0 
0 

    1 
6 

 
Weather Conditions: 

Clear 
Cloudy/Rain 
Snow/Ice 
Fog 
Unknown/Other 
Total 

 
 

7 
4 
0 
0 

    0 
11 

 
 

5 
1 
0 
0 

    0 
6 

 
Lighting Conditions: 

Daylight 
Dawn/Dusk 
Dark (lit) 
Dark (unlit) 
Unknown/Other 
Total 

 
 

7 
0 
4 
0 

    0 
11 

 
 

3 
0 
3 
0 

    0 
6 

 
Pavement Conditions: 

Dry 
Wet 
Snow/Ice 
Unknown/Other 
Total 

 
 

7 
2 
2 

    0 
11 

 
 

4 
0 
2 

    0 
6 

 
Severity: 

Property Damage Only 
Personal Injury 
Fatality 
Unknown/Other 
Total 

 

 
 

9 
2 
0 

    0 
11 

 

 
 

5 
1 
0 

    0 
6 
 

aAverage number of crashes over five-year period. 
bCrash rate per million entering vehicles (mev). 
cSignificant if crash rate > 0.89 for signalized intersections or > 0.61 for 

unsignalized intersections (MassDOT District 3 rates). 
Source: MassDOT Crash Data, 2013 through 2017. 
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VEHICLE SPEEDS 
 
Existing vehicle speeds along Harris Street near the proposed site driveway were recorded to determine the 
average and 85th percentile vehicle speeds.  The speed limit on Harris Street is not posted, however, the 
prima facie2 speed limit for Harris Street would be assumed to be 30 mph. The results of the speed 
measurements are shown in Table 3. 

 
Table 3 
OBSERVED VEHICLE SPEEDS – (In Miles Per Hour) 

 
 
 

Direction 

 
Prima Facie 

Speed  

 
Average 
Speed 

 
85th Percentile 

Speeda 
 
Harris Street, near proposed site driveway 
 Eastbound 
 Westbound 
 

 
 

30 
30 

 
 

31 
32 

 
 

34 
35 

aThe 85th percentile speed is the speed at which 85 percent of the traffic is traveling at or below.  It is 
commonly used for setting speed limits on roadways. 

 
As can be seen from Table 3, the average speed recorded eastbound on Harris Street was 31 mph and the 
85th percentile speed recorded was 34 mph. The average speed recorded westbound was 32 mph and the 
85th percentile speed was 35 mph.  
 
 
SIGHT DISTANCE EVALUATION 
 
Sight distances were reviewed at the locations of the proposed driveways where they intersect with 
Harris Street in accordance with MassDOT and American Association of State Highway and Transportation 
Officials (AASHTO)3 standards.   
 
Stopping sight distance (SSD) is the minimum distance required for an approaching driver at a height of 3.5 
feet to perceive and react accordingly to a stationary object 2 feet tall in its path.  The values are based on a 
perception and reaction time of 2.5 seconds and braking distance required under wet, level pavements.  When 
the roadway is either on an upgrade or downgrade, grade correction factors are applied.  The results of the 
analysis are shown in Table 4. 
 
As can be seen from Table 4, adequate SSD is provided at all three site driveways. It is recommended that 
the existing vegetation on the western property line be trimmed to ensure adequate sight distance is 
maintained.   
 
 
 

 
 
 

                                                      
2 “Prima facie” speed limits refer to statutory speed limits identified in Chapter 90, Section 17 of the MGL. In this case, 
on roads with thickly settled or business districts, the reasonable and proper rate of speed is 30 mph.  
3A Policy on Geometric Design of Highway and Streets, 6th Edition; American Association of State Highway and 

Transportation Officials (AASHTO); 2011. 



   
  

 

G:\8346 Acton, MA\Reports\Draft TIA 1019.docx  9  
 

Table 4 
SIGHT DISTANCE MEASUREMENTS 

 

Location/Sight Distance 

 
Distances Based on 

85th Percentile  Speed 
Measured 
Distances  

 
West Site Driveway at Harris Street  

Stopping Sight Distance: 
Looking east to/from the driveway  
Looking west to/from the driveway  
 

 

 

 

247a 

236b 

 
 
 

500+ 
245 

 
Middle Site Driveway at Harris Street  

Stopping Sight Distance: 
Looking east to/from the driveway  
Looking west to/from the driveway  
 

 

 

247a 

236b 

 
 

500+ 
296 

 
East Site Driveway at Harris Street  

Stopping Sight Distance: 
Looking east to/from the driveway  
Looking west to/from the driveway  
 

 

 

247a 

236b 

 
 

306 
452 

aBased on 85th percentile WB travel speed of 35 mph.  
bBased on 85th percentile EB travel speed of 34 mph.  
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FUTURE CONDITIONS 

Traffic volumes in the study area were projected to the year 2026, which reflects a seven-year planning 
horizon consistent with state traffic study guidelines.  Independent of the project, traffic volumes on the 
roadway network in the year 2026 under No-Build conditions include all existing traffic and new traffic 
resulting from background traffic growth.  Anticipated project-generated traffic volumes superimposed 
upon this 2026 No-Build traffic network reflect the 2026 Build conditions with the project.  

FUTURE TRAFFIC GROWTH 
 
Traffic growth on area roadways is a function of the expected land development in the immediate area, as 
well as the surrounding region.  Several methods are used to estimate this growth.  A procedure frequently 
employed estimates an annual percentage increase in traffic growth and applies that percentage to all traffic 
volumes under study.  The drawback to such a procedure is that some turning volumes may actually grow 
at either a higher or a lower rate at particular intersections.  
 
An alternative procedure identifies the location and type of planned development, estimates the traffic to 
be generated, and assigns it to the area roadway network.  This produces a more realistic estimate of growth 
for local traffic.  However, the drawback of this procedure is that the potential growth in population and 
development external to the study area would not be accounted for in the traffic projections. 
 
To provide a conservative analysis framework, both procedures were used.   
 
General Background Growth 
 
Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic counts in 
the area were reviewed in order to determine general background traffic growth trends.  Based on a review 
of this data and other area traffic studies, it was determine that the traffic volumes are generally stagnant in 
the area. To be conservative, a 1.0 percent per year compounded annual background traffic growth rate was 
used to account for future traffic growth including presently unforeseen development within the study area.  
 
Specific Area Developments 
 
The Town of Acton was contacted in order to determine if there are any planned or approved development 
projects that are expected to influence future traffic volumes within the study area.  Based on these 
discussions, there were no projects identified that would affect the study area. 
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Planned Roadway Improvements 
 
The Town of Acton was contacted to determine if there are any planned roadway improvements in the area 
that would have an impact on future traffic operations.  Based on these discussions the following project 
was identified.  
 
Main Street Reconstruction – Main Street will be widened to accommodate bike lanes on both sides of the 
roadway from Great Road to Ledge Rock Way.  In addition, sidewalks will be constructed on each side of 
the roadway from Great Road to Ledge Rock Way.  
 
No-Build Traffic Volumes 
 
The 2026 No-Build weekday morning and weekday evening peak-hour traffic-volume networks were 
developed by applying a compounded 1.0 percent annual growth rate to the 2019 Existing peak hour traffic 
volumes over the seven-year planning horizon.  The resulting 2026 No-Build weekday morning and 
weekday evening peak-hour traffic-volume networks are displayed on Figure 4. 
 
 
SITE-GENERATED TRAFFIC 
 
The proposed development involves constructing a 12,300 sf fire station that accommodates three apparatus 
bays to be located at 66 Harris Street in Acton, Massachusetts.  The station will be staffed with up to 6 
employees. The fire station at 7 Concord Road in Acton, Massachusetts, which is staffed by 4 employees, 
was observed in order to estimate the traffic to be generated by the new fire station. The number of entering 
and exiting vehicles from the fire station at 7 Concord Road were recoded from 7:00 AM to 9:00 AM and 
from 4:00 PM to 6:00 PM on a typical weekday. The weekday morning and weekday evening peak hour 
volumes are summarized in Table 5.    
 

Table 5 
7 CONCORD ROAD  
TRIP-GENERATION SUMMARY  

 

Time Period/ 
Directional Distribution 

7 Concord Road 
Fire Station  

4 Employees 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

1 
4 
5 

Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
3 
3 
6 

Source:  Counts conducted by VAI in September 2019.  
 

As can be seen in Table 5, the 7 Concord Road facility generates a total of 5 vehicle trips (1 entering and 4 
exiting) during the weekday morning peak hours.  During the weekday evening peak hour the 7 Concord 
Road facility generates a total of 6 vehicle trips (3 entering and 3 exiting).  
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In order to determine the trips to be generated by the proposed fire station, trip rates based on number on 
employees were developed based on the counts conducted at 7 Concord Road. A total of 4 employees work 
at the 7 Concord Road station. The proposed fire station may have up to 6 employees. Table 6 summarizes 
the trip rates at 7 Concord Road and applies those rates to the proposed facility.  

  
Table 6 
TRIP RATES AND PROPOSED TRIP-GENERATION SUMMARY 

 

Time Period/ 
Directional Distribution 

7 Concord Road 
Fire Station  

4 Employeesa Trip Rateb 

Proposed  
Fire Station  

6 Employeesc 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

1 
4 
5 

 
 

0.25 
1.00 
1.25 

 
 

2 
 6 
8 

Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
3 
3 
6 

 
0.75 
0.75 
1.50 

 
5 

  5 
10 

aFrom Table 5. 
bTrip rate based on number of trips divided by 4 employees.   
cBased on trip rate multiplied by 6 employees.  

 
As can be seen in Table 6, the site is expected to generate 8 vehicle trips (2 entering and 6 exiting) during 
the weekday morning peak hour.  During the weekday evening peak hour, the site is expected to generate 
10 vehicle trips (5 entering and 5 exiting).  
 

 
TRIP DISTRIBUTION AND ASSIGNMENT 
 
The directional distribution of the site-generated trips to and from the proposed development is typically a 
function of population densities, areas of employment, existing traffic patterns at area intersections, and 
prevailing traffic conditions on area roadways. For this development, the expected trip distribution is based 
on the incident analysis from 2016 that was presented at the September 18, 2019 public forum presentation 
in Acton, Massachusetts. The analysis indicates that the majority of the emergency calls from north Acton 
occur along Great Road. A significant number of emergency calls also come from Main Street.  The proposed 
distribution is summarized in Table 7 and graphically depicted on Figure 5.  The additional traffic expected 
to be generated by the project was assigned on the study area roadway networks as shown on Figure 6. 
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Table 7 
TRIP-DISTRIBUTION SUMMARY 

 

Roadway 
Direction 
(To/From) 

Percent 
(To/From) 

 
Main Street 
Main Street 
Great Road 
Great Road 
Acorn Park Drive  
 
TOTAL 
 

 
North 
South 
North 
South 
West 

 

 
20 
30 
35 
5 

 10 
 

100 
 

 
 

FUTURE TRAFFIC VOLUMES – BUILD CONDITION 
 
The 2026 Build condition networks consist of the 2026 No-Build traffic volumes with the proposed site-
generated traffic added to them.  The 2026 Build weekday morning and weekday evening peak hour traffic-
volume networks are graphically depicted on Figure 7. 
 
A summary of peak-hour projected traffic-volume increases external to the study area that is the subject of 
this assessment is shown in Table 8.  These volumes are based on the expected increases from the project. 

 
As shown in Table 8, project-related traffic-volume increases external to the study area relative to 2026 No-
Build conditions are anticipated to range from 0.0 to 1.3 percent during the peak periods. 
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Table 8 
PEAK-HOUR TRAFFIC-VOLUME INCREASESa 
 

Location/Peak Hour 
2026 

No-Build 
2026 
Build 

 
Traffic Volume 
Increase Over 

No-Build 

Percent 
Increase Over 

No-Build 
 
Great Road, north of Harris Street: 

Weekday Morning 
Weekday Evening 
 

 
 

1,293 
1,567 

 
 

1,296 
1,571 

 
 

3 
4 

 
 

0.2 
0.3 

Great Road, south of Harris Street: 
Weekday Morning 
Weekday Evening 
 

 
1,146 
1,338 

 
1,146 
1,338 

 
0 
0 

 
0.0 
0.0 

 
Main Street, north of Harris Street: 

Weekday Morning 
Weekday Evening 
 

 
1,027 
1,224 

 
1,029 
1,226 

 
2 
2 

 
0.2 
0.2 

Main Street, south of Harris Street: 
Weekday Morning 
Weekday Evening 
 

 
861 

1,026 

 
864 

1,030 

 
3 
4 

 
0.3 
0.4 

Acorn Park Drive, west of Great Road 
Weekday Morning 
Weekday Evening 

 

 
78 
84 

 
79 
84 

 

 
1 
0 

 
1.3 
0.0 

aTwo-way traffic total. 
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TRAFFIC OPERATIONS ANALYSIS 

Measuring existing and future traffic volumes quantifies traffic flow within the study area.  To assess quality 
of flow, roadway capacity analyses were conducted under Existing, No-Build, and Build traffic-volume 
conditions.  Capacity analyses provide an indication of how well the roadway facilities serve the traffic 
demands placed upon them. 
 
 
METHODOLOGY 
 
Levels of Service 
 
A primary result of capacity analyses is the assignment of level of service to traffic facilities under various 
traffic-flow conditions.4  The concept of level of service is defined as a qualitative measure describing 
operational conditions within a traffic stream and their perception by motorists and/or passengers.  A level-
of-service definition provides an index to quality of traffic flow in terms of such factors as speed, travel time, 
freedom to maneuver, traffic interruptions, comfort, convenience, and safety. 
 
Six levels of service are defined for each type of facility.  They are given letter designations from A to F, 
with level-of-service (LOS) A representing the best operating conditions and LOS F representing congested 
or constrained operating conditions. 
 
Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such a facility 
may operate at a wide range of levels of service, depending on the time of day, day of week, or period of 
year. 

                                                      
4The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual 

6th Edition; Transportation Research Board; Washington, DC; 2016. 
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Unsignalized Intersections 
 

The six levels of service for unsignalized intersections may be described as follows: 
 
• LOS A represents a condition with little or no control delay to minor street traffic. 

• LOS B represents a condition with short control delays to minor street traffic. 

• LOS C represents a condition with average control delays to minor street traffic. 

• LOS D represents a condition with long control delays to minor street traffic. 

• LOS E represents operating conditions at or near capacity level, with very long control delays to 
minor street traffic. 

• LOS F represents a condition where minor street demand volume exceeds capacity of an approach 
lane, with extreme control delays resulting. 

The levels of service of unsignalized intersections are determined by application of a procedure described in 
the Highway Capacity Manual 6th Edition.5  Level of service is measured in terms of average control delay.  
Mathematically, control delay is a function of the capacity and degree of saturation of the lane group and/or 
approach under study and is a quantification of motorist delay associated with traffic control devices such 
as traffic signals and STOP signs.  Control delay includes the effects of initial deceleration delay approaching 
a STOP sign, stopped delay, queue move-up time, and final acceleration delay from a stopped condition. 
Definitions for level of service at unsignalized intersections are also given in the Highway Capacity Manual 
6th Edition.  Table 9 summarizes the relationship between level of service and average control delay for two-
way stop controlled and all-way stop controlled intersections.  

 
 

Table 9 
LEVEL-OF-SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONSa 

 
Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay 

(Seconds Per Vehicle) v/c ≤ 1.0 v/c > 1.0 
 

A 
B 
C 
D 
E 
F 
 

 
F 
F 
F 
F 
F 
F 

 
≤10.0  

10.1 to 15.0 
15.1 to 25.0  
25.1 to 35.0 
35.1 to 50.0 

>50.0 

aSource: Highway Capacity Manual 6th Edition; Transportation Research Board; Washington, DC; 
2016; page 20-6. 

 
 

 
 
 
                                                      
5Highway Capacity Manual 6th Edition; Transportation Research Board; Washington, DC; 2016. 
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ANALYSIS RESULTS 
 
Level-of-service analyses were conducted for 2019 Existing, 2026 No-Build, and 2026 Build conditions for 
the study area intersections.  The results of the intersection capacity analysis within the study area are 
described below, with tabular summaries provided in Table 10. 
 
Unsignalized Intersection Results 
 
Great Road at Harris Street/Acorn Park Drive  
 
Under 2019 Existing conditions the Acorn Park Drive and Harris Street left-turn movements operate at LOS 
F while the right-turn movements operate at LOS C or better. Under 2026 No-Build conditions the Acorn 
Park Drive and Harris Street left-turn movements continue to operate at LOS F while the right-turn 
movements operate at LOS D or better. No changes to LOS occur as a result of the addition of Project 
volumes under 2026 Build conditions.    
  
Main Street at Harris Street  
 
Under 2019 Existing conditions the eastbound movement operates at LOS F during the weekday morning 
peak hour and LOS E during the weekday evening peak hour. The westbound movement operates at LOS C 
during the weekday morning peak hour and LOS B during the weekday evening peak hour. Under 2026 No-
Build conditions the eastbound movement operates at LOS F during the weekday morning and weekday 
evening peak hours. The westbound movement operates at LOS C during the weekday morning peak hour 
and LOS B during the weekday evening peak hour. No changes to LOS occur as a result of the addition of 
project volumes under 2026 Build conditions.    
 
Harris Street at Site Driveway 
 
Under 2026 Build conditions the critical movement operates at LOS A during the weekday morning peak 
hour and LOS B during the weekday evening peak hour.  
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Table 10 
UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 

 

 
 

2019 Existing 2026 No-Build 2026 Build 

Location Demanda Delayb LOSc 
Queued 

95th Demand Delay LOS 
Queue 

95th Demand Delay LOS 
Queue 

95th 
 
Great Road at Harris Street/Acorn Park Drive 

Weekday Morning:  
Acorn Park Drive EB LT 
Acorn Park Drive EB TH/RT 
Harris Street WB LT/TH 
Harris Street WB RT 

Weekday Evening:  
Acorn Park Drive EB LT 
Acorn Park Drive EB TH/RT 
Harris Street WB LT/TH 
Harris Street WB RT 

 

 
 
 

14 
29 
12 
78 

 
13 
24 
11 

151 

 
 
 

>50 
21 

>50 
13 

 
>50 

24 
>50 

19 
 

 
 
 

F 
C 
F 
B 
 

F 
C 
F 
C 
 

 
 
 

15 
13 
13 
15 

 
35 
13 
15 
48 

 
 
 

14 
29 
13 
84 

 
13 
24 
12 

162 
 

 
 
 

>50 
24 

>50 
14 

 
>50 

28 
>50 

22 

 
 
 

F 
C 
F 
B 
 

F 
D 
F 
C 

 
 
 

20 
13 
18 
18 

 
48 
15 
23 
60 

 
 
 

14 
29 
14 
86 

 
13 
24 
12 

164 

 
 
 

>50 
24 

>50 
14 

 
>50 

28 
>50 

22 

 
 
 

F 
C 
F 
B 
 

F 
D 
F 
C 

 
 
 

20 
13 
18 
18 

 
48 
15 
23 
63 

Main Street at Harris Street 
Weekday Morning:  

Harris Street EB LT/TH/RT 
Harris Street WB LT/TH/RT 

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

 

 
 

177 
2 
 

107 
1e 

 
 

>50 
16 

 
40 
11 

 
 

F 
C 
 

E 
B 

 
 

168 
0 
 

73 
0 
 

 
 

189 
2 
 

115 
1e 

 
 

>50 
17 

 
>50 

12 

 
 

F 
C 
 

F 
B 

 
 

230 
0 
 

98 
0 

 
 

192 
2 
 

118 
1e 

 

 
 

>50 
17 

 
>50 

12 

 
 

F 
C 
 

F 
B 

 
 

238 
0 
 

100 
0 

Harris Street at Site Driveway 
Weekday Morning:  

Site Driveway SB LT/RT 
Weekday Evening:  

Site Driveway SB LT/RT 
 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

-- 
 

-- 

 
 

6 
 

5 

 
 

9 
 

10 

 
 

A 
 

B 

 
 

0 
 

0 

aVehicle volume. 
bAverage stopped delay per vehicle (in seconds). 
cLevel-of-service. 
d95th percentile queue length in feet. 
eAssumed 1 vehicle exiting Harris Street from the east in order to produce a level of service for the movement.  
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RECOMMENDATIONS AND CONCLUSIONS 

Vanasse and Associates, Inc. (VAI) has completed a detailed assessment of the potential impacts on the 
transportation infrastructure associated with the proposed 12,300 sf fire station that accommodates 3 
apparatus bays to be located at 66 Harris Street in Acton, Massachusetts.  The station will be staffed initially 
with 3 employees with potential for growth up to 6 employees. This assessment has been completed in 
accordance with State and Town standards and those of the Traffic Engineering and Transportation Planning 
professions for the preparation of such reports.  The following specific areas have been evaluated as they 
relate to the Project: i) access requirements; ii) potential off-site improvements; and iii) safety 
considerations; under existing and future conditions, both with and without the Project.  Based on this 
assessment, we have concluded the following with respect to the Project:  
 

 The Project is expected to generate 8 vehicle trips (2 vehicles entering and 6 exiting) during the 
weekday morning peak-hour. During the weekday evening peak hour the Project is expected to 
generate 10 vehicle trips (5 vehicle entering and 5 exiting).  

 
 Traffic increases on area roadways will be less than 5 vehicles and will not noticeably 

change delays or vehicle queues.  
 

 The project can be safely accommodated with minimal impact to the area. 
 

 
In summary, a safe environment and manageable traffic conditions can be maintained with the following 
recommendations.   
 
 
RECOMMENDATIONS 
 
A Transportation Improvement Program has been designed to provide safe and efficient access to the site. 
The following components have been recommended as part of this evaluation. 
 
Project Access 
 
Project access is provided by way of three new full access driveways onto Harris Street. The following 
recommendations are offered with respect to the design and operation of the Project site driveways: 
 



   
  

 

G:\8346 Acton, MA\Reports\Draft TIA 1019.docx 20 

 The existing vegetation on the western property line should be trimmed in order to ensure adequate 
sight distance is maintained. 
 

 The site driveways be placed under STOP-sign (Manual of Uniform Traffic Control Designation 
R1-1) control, with painted STOP-bars on the driveways at the STOP-sign locations. 
 

 All signs and other pavement markings to be installed within the Project site shall conform to the 
applicable standards of the current Manual on Uniform Traffic Devices (MUTCD).6 
 

 Any landscaping or building features near the driveway intersections with Harris Street should not 
exceed 24 inches in height or should be placed out of the lines of sight for motorists exiting the 
site and those approaching the driveways on Harris Street. 

 
 The Emergency Vehicle (W11-8) traffic warning sign from the MUTCD should be placed on 

Harris Street in both directions in advance of the site.  
 

 
CONCLUSION 
 
As documented in this study, project-related traffic increases will not result in significant increases to overall 
traffic volumes or traffic delays within the study area.  The project-related traffic can be adequately 
accommodated within the existing infrastructure with minimal impact to area traffic operations with the 
above recommendations implemented.    
 

                                                      
6Ibid 1 
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