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INTRODUCTION 

 
Whitney Street Home Builders, hereafter referred to as the applicant, is proposing the development 
of a parcel of land totaling 15.6 acres to construct a multifamily residential development. The 
proposed development is located on the north side of Rice Road between the Providence & 
Worcester Railroad Company railroad tracks and power line easement. The applicant is proposing 
to evaluate the traffic impact of this development on area roadways and consider any improvements 
that may be necessary to make this development feasible and acceptable. This traffic study is 
prepared to make this evaluation. The purpose of this traffic study is also to update an earlier traffic 
study dated September 2022, by collecting new traffic data and to develop an understanding of 
existing traffic operations and concerns, forecast future site generated traffic, assess the adequacy of 
the existing roadway system to accommodate the new proposed development into the future, and to 
identify and recommend appropriate mitigation strategies, should any be deemed necessary. 

 
 

Project description 
 
Under the new site plan, the applicant proposes to develop a 15.6-acre parcel of land and build three 
four story apartment buildings, each floor housing 64 apartment units, for a total of 192 apartment 
units.  Also, the site will include a total of 310 parking spaces, including 30 spaces within garages.  
Finally, 12 of the parking spaces will be designed and designated as van accessible handicap 
parking. 
 
The site will be accessed directly from Rice Road via a single driveway that is 33 feet wide and is 
located approximately 800’ west of the Providence Street intersection, or directly across from 
Thomas Hill Road, thus creating a four-legged intersection.   The site driveway will provide access 
to all proposed parking spaces that are strategically located in front of the proposed apartment 
buildings.  This entrance driveway has a 33-foot paved surface.  The driveway and all parking aisles 
are proposed to meet or exceed the requirements of the town of Millbury zoning bylaws.   The 
proposed site driveway provides access to all off-street parking spaces for each building as well as 
each garage space. The proposed site is in an R-1 zoning district and it currently includes one 
residential property and its approximate location is shown in the aerial photograph in Figure 1. 

 
As stated herein above, the apartment buildings are designed and situated in such a way that they 
will all have access to off-street parking. This will eliminate the potential for on-street parking 
activities alongside Rice Road, thus maintaining optimum safety for the neighborhood and for the 
residents driving through the development.  The proposed site plan is shown below in Figure 2. 
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Figure 1 - Proposed Multi Family Development Site 
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Figure 2 - Proposed Multi Family Development Site Plan 
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2 
EXISTING CONDITIONS 

 
Evaluation of the transportation impacts associated with the proposed multi-family residential 
development project requires a thorough understanding of the existing transportation system in the 
immediate vicinity of the site. Evaluating existing roadway network operating conditions 
necessitates an examination of existing roadway traffic volumes, geometric features, and local 
community traffic-related issues. Each of these elements is described below. 

 
 

Study Area Roadway Network 
 
As in the original report, the study area for this traffic impact report has been defined to include the 
evaluation of the following intersections located within 1,000 feet of the proposed site driveway. 
 

 Rice Road at Providence Street (Route 122A) 
 Rice Road at Thomas Hill Road 
 Rice Road at South Main Street 

 
South Main Street is a two-way roadway with one travel lane in each direction.  The roadway width 
is approximately 26’ near its intersection with Rice Road.  It provides sidewalks on one side of the 
street north of the Rice Road intersection.  South Main Street intersects with Rice Road at a nearly 
right angle.  This intersection has recently been reconfigured to allow for nearly a 90-degree 
intersection by removing two traffic islands that separated westbound left-turn traffic from right-turn 
traffic, as well as from eastbound traffic.  It is a suburban roadway with predominately residential 
land use.  It traverses in northerly and southerly general directions and provides access to the center 
of Millbury to the north, and it becomes Dudley Road and connects with Route 146 to the south.    
South Main Street intersects with Rice Road, Woodland Street, Sycamore Street, Maple Street, and 
finally, Elm Street in the center of Millbury.  Daily traffic volumes in both directions for South Main 
Street in the vicinity of where its name changes to Dudley Road was obtained from the Massachusetts 
Department of Transportation (massDOT) website.  In 2019, the Annual Average Daily Traffic 
(AADT) on South Main Street from permanent counting station #240695 was 858 vehicles per day 
at a point approximately a half mile south of the Rice Road intersection.  The massDOT permanent 
counting station #240695 shows traffic volumes starting to decrease after the year 2019 due to 
COVID 19 until the year 2021 when traffic volumes stabilized.  Although traffic volumes have 
stabilized and stayed consistent  from 2021 through the year 2022, the volumes may not reach those 
of periods prior to COVID 19.  This may be attributed to the fact that a good portion of the work 
force has adjusted to working from home/telecommuting.   

 
Rice Road is also a residential street, and it traverses in the easterly and westerly directions. It 
has recently been improved with a freshly paved surface with a consistent width of 22 feet, except  
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at/near its intersection with South Main Street, where the roadway width increases to anywhere 
from 36 feet to 40 feet for approximately 60 feet.  The newly configured leg of Rice Road at 
South Main Street is posted with a new stop sign that controls the westbound traffic at this 
intersection.  Although there is no striping for the westbound approach of Rice Road at this 
intersection, it is wide enough for a distance of 60 feet so that it could be operating as a two-lane 
approach; one for left-turn and a second one for right-turn movement.  The following photograph 
depicts this newly configured intersection approach.  Rice Road also crosses the Providence & 
Worcester Railroad Company railroad tracks near its easterly terminus and connects South Main 
Street to Providence Street (Route 122A) at its easterly terminus.  The travel width of Rice Road 
at the tracks was measured at 19 feet.  The railroad crossing is equipped with appropriate 
crossbuck signs and lights.  However, the new pavement lacks appropriate signage and markings 
that are in compliance with Section 8 of the 11th edition of the Manual on Uniform Traffic Control 
Devices (MUTCD).  Finally, there are no speed limit signs posted on Rice Road.  Therefore, the 
statutory prima facie speed limit of 30 miles per hour applies to Rice Road. 
 
 

Rice Road approach at South Main Street 

 

 
Providence Street (Route 122A) is a rural arterial street and is also a state numbered highway.   
It traverses in the northerly and southerly general directions.  It connects to Grafton Street in the 
center of Millbury to the north, and to Wilkinsonville and Saundersville, and eventually 
intersecting Providence Road (Route 122) to the south in South Grafton.   Its pavement width 
ranges from 36 feet to 38 feet near its intersection with Rice Road.  Providence Street in the area 
near the Rice Road intersection is posted with 30 mile per hour speed limit signs.  In 2022, the  
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AADT along Providence Street from permanent counting station #240693 was 5,800 vehicles per 
day at a point approximately a half mile south of the Rice Road intersection.  Again,   the massDOT 
permanent counting station #240693 shows traffic volumes starting to decrease after the year 2019 
due to COVID 19 until the year 2021 when traffic volumes stabilized.  Although traffic volumes have 
stabilized and stayed consistent  from 2021 through the year 2022, the volumes may not reach those 
of pre-COVID 19 levels.  As expected, this lower traffic may be attributed to the fact that a substantial 
portion of the work force has become accustomed to working from home/telecommuting.  Finally, 
land use along Providence Street in this area is primarily commercial/business which also 
includes the Town of Millbury Department of Public Works facilities. 
 
Intersection of South Main Street and Rice Road, also known as Victor Pelletier Square, is a 
three-legged “T” intersection with what appears could be a two-lane approach for the westbound 
traffic.  As stated earlier, the Rice Road leg of this intersection was recently reconfigured to 
eliminate two traffic islands and a utility pole that was in the middle of one of the traffic islands.  
The new configuration does not have any striping and therefore, it is not clear as to how many 
lanes will be provided for the westbound approach. Again, due to the wide width of this approach, 
it is likely that traffic could form two lanes such as a westbound right-turn lane and a left-turn 
lane.  The reconfiguration of the Rice Road leg of this intersection is considered an improvement 
as it makes the angle of the intersection close to 90 degrees.  The South Main Street approaches 
of this intersection have one lane each.  Finally, the westbound approach of this intersection is 
posted with a stop sign, but no stop bar, centerline or lane lines were observed for this approach. 
 
Intersection of Providence Street and Rice Road is also a three-legged intersection with one lane 
approaches.  The Rice Road approach of this intersection forms a “Y” intersection due to the acute 
angle of the intersection.  There is no stop or yield control sign posted for the eastbound approach of 
Rice Road at this intersection. 

 
 

 

Traffic Volumes 

To update the traffic volumes for the intersections in the study area, a new set of traffic counts was 
collected.  It should be noted that although traffic volumes were at historic lows during COVID-19, 
traffic volumes have finally stabilized.  Nevertheless, the new traffic counts may potentially 
undercount the baseline for which future years are based.  Therefore, the peak hour traffic counts 
were adjusted to pre-COVID-19 conditions using massDOT historic traffic data and guidelines. 

The new peak hour turning movement counts were obtained to reflect the current traffic conditions 
in the area.  The new counts were collected on Thursday, February 15, 2024, during two-hour periods 
between the hours of 7-9 AM and 4-6 PM at peak commuter periods, as well as on Saturday, February 
17, 2024, during two-hour period between 11 AM and 1 PM. 

To establish the present baseline volumes, the intersection turning movement counts were adjusted 
and normalized into the present year (baseline) utilizing the massDOT factor as described below.    
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The adjusted peak hour turning movement counts are summarized in the following Table 1.  They 
are also depicted in the following Figure 3.   
 
 

Table 1 
Covid Adjusted and Normalized 2024 Peak Hour Turning Movement Counts 

 

 

A more concise method is using the April 2020, revised massDOT Guidance on Traffic Count 
Data.  The massDOT Yearly Growth Rates data from 2014 -2019 are shown in the Technical 
Appendix.  The growth rates go back to 2014, and therefore, the rates were averaged and then 
expanded to a five-year period to adjust for the Covid-19 pandemic and then a five-year period 
to account for the future no-build and build conditions.  The average annual growth rate was 
calculated at 0.0034.  This rate was multiplied by five to get the total increased rate of 0.017 for 
the Covid-19 adjustment (for baseline) and then the resultant was multiplied by another five to 
get the total increase rate of 0.0175 for future no build conditions.  Therefore, the turning 
movement counts were increased by these factors.  Again, as per massDOT  Guidance on Traffic 
Count Data, this increase also accounts for all future traffic from any other additional 
developments that may take place in the general area of the proposed development site between 
now and the year 2029.  
 
Additionally, the massDOT Highway Division provides statewide traffic data collection that includes 
weekday seasonal factors. To evaluate the potential for seasonal fluctuation of traffic volumes on 
roadways near the proposed site, weekday seasonal factors were obtained from the massDOT 
Statewide Traffic Data Collection. The data indicated that the seasonal factor for traffic collected 
during the month of February is 1.09 for R4-7 category roadways.  Usually, the TMCs are multiplied 
by the factor of 1.09 to reflect those of the yearly average. Therefore, the extrapolated data were 
further adjusted to reflect those of an average year.  A copy of adjustment factors is presented in 
the Technical Appendix section of this report.  The seasonally adjusted turning movement counts 
are shown in Figure 4. 
 

Typically, the PM peak period has the higher volumes, and is considered the critical peak.  As is 
the case here, higher traffic volumes also occur during the PM peak period at these intersections. 
The percentage of truck traffic at permanent counting station #240695 along South Main Street was 
recorded by the massDOT at 1.3%.  This rate includes all vehicles having three axles or more, some 
of which provide services to the residential properties along South Main Street.  This rate is 
considered below average for roadways having similar characteristics.  Again, Figure 4 depicts the 
base line turning movement counts that were adjusted to reflect an average year for the year 2024. 
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Figure 3 

Existing Turning Movement Counts COVID Adjusted 
 

 
 
 
 

Figure 4 
Seasonally Adjusted Baseline Turning Movements 
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Safety Concerns 
  
 Sight Distances: To evaluate the safety of traffic to and from the proposed site via its proposed 

driveway, sight distances were measured in the field and analyzed. 
 
 Sight distance is defined in the massDOT Project Development and Design Guide as the length of 

roadway ahead that is visible to the road users.  In most cases, specific sight distance measures apply 
to motor vehicles and bicyclists.  There are two aspects of sight distance that apply to this case.  They 
are: 

 
 Stopping sight distance 
 Intersection sight distance 

 
 The sight distances are related to the design speed (posted speed) of the roadway and are based on the 

standards of the American Association of State Highway and Transportation Officials (AASHTO) 
publication entitled A Policy on Geometric Design of Highways and Streets also referred to as the 
Green Book. 

 
 Stopping Sight Distance is further described in the massDOT Project Development and Design 

Guide as the distance necessary for a vehicle traveling at the design speed (posted speed) before 
reaching a stationary object in its path.  The sight distance at every point along a roadway should be 
at least the stopping sight distance. 

The sight distances for vehicles leaving the site via the proposed driveway to the right (west) and left 
(east) of the proposed site driveway were measured in the field. The measured distances are those 
from a point 5 feet back of a stop bar (approximately 15 feet from the street line) and 3.5 feet above 
grade to represent drivers' eye height to an object 3.5 feet above roadway grade. The field review of 
Rice Road showed that the available sight line for the traffic coming out of the proposed site 
driveway is approximately 500+ feet to the right (west) and 350 feet to the left (east). As stated 
earlier, no speed limit signs are posted on Rice Road.  Therefore, the statutory prima facie speed 
limit of 30 miles per hour applies. 
 
Based on Basic Design Controls for roadway design, the Stopping Sight Distance is calculated using 
the formula d=(V*V)/(30*f), plus the time required for perception and reaction by a driver (2.5 
seconds). V is approach speed in mph, and f=0.28-0.35. The stopping sight distances are calculated 
and are provided in Exhibit 3-8 of the 2006 massDOT Project Development and Design Guide.  A 
copy of this exhibit is presented in the Technical Appendix section of this report. The required 
stopping sight distance for 30 miles per hour speed on Rice Road is 200 feet. 
 
Intersection Sight Distance is explained by the massDOT Project Development and Design Guide 
as a sight distance at an intersection to allow drivers to perceive the presence of potentially 
conflicting vehicles.  This should occur in sufficient time for a motorist to stop or adjust their 
speed, as appropriate, to avoid colliding in the intersection.  Intersection sight distance also 
allows drivers of stopped vehicles with a sufficient view of the intersecting roadway to decide 
when to enter or cross the intersecting roadway.  The AASHTO Green Book provides procedures  
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to determine desirable intersection sight distances at intersections for various cases, one 
procedure is Intersection Sight Triangle.  Exhibit 3-11 of the massDOT Project Development and 
Design Guide that demonstrates the sight distances desired based on Intersection Sight Triangle 
methodology is included in the Technical Appendix section of this report.  As shown in this exhibit, 
for the posted speed limit of 30 mph on Rice Road, 335 feet should be provided for vehicles turning 
left from the site driveway, and 290 feet should be provided for vehicles turning right from the site 
driveway. 
 
Again, as demonstrated herein above, available sight distances are greater than the desired values 
for intersection sight distances. Therefore, proper intersection sight distances can be provided in 
both directions for the proposed driveway.  The following Table 2 shows the relationship between 
the available sight distances, required stopping sight distances, and the desired intersection sight 
distances. 

The following photographs illustrate the available sight distances visually for both directions of Rice 
Road at the proposed site driveway. 
 
The sight distances were examined both horizontally and vertically.  The following Google Earth 
aerials show the general grade profile of Rice Road in respect to the proposed site driveway in 
both directions.  It should be noted that these same sight distances currently provide safe sight 
lines for traffic in and out of Thomas Hill Road at its intersection with Rice Road, which is 
located opposite the proposed site driveway. 
 

From proposed Driveway looking to the right (west) 
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From proposed Driveway looking to the left (east) 

 

 
 

Table 2 
Sight Distance Analysis 

 
  Direction  Available SD    Required SSD Desired ISD 
  Looking to right (west)     500’+       200’  335’(LT),  290’(RT) 
  Looking to the left (east)     350’        200’ 335’(LT),  290’(RT) 
 

 
As demonstrated herein above, available sight distances are significantly greater than the required 
values. Therefore, proper sight distances in both directions will be provided along Rice Road for 
vehicles entering and exiting the proposed site.  
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Rice Road profile looking to the east (left) from proposed site driveway 
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Rice Road profile looking to the west (right) from proposed site driveway 
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Accidents: The latest accident data compiled by the massDOT were obtained and reviewed for an 
eight-year period of January 1, 2016, through January 1, 2024. This review revealed that only one 
accident was reported at the intersection of Rice Road and Providence Street.  It was a rear-end type 
accident involving a vehicle traveling eastbound waiting to turn right onto Providence Street and was 
rearended  by a second vehicle.  It occurred on December 11, 2019, at 7:21 PM, and it was raining.  
This accident involved property damage only.  Using the new turning movement counts compiled 
during traffic surveys of these intersections, an accident rate was calculated in accidents per million 
vehicles entering the intersection of Rice Road and Providence Street.  Utilizing the massDOT 
prescribed methodology, the accident rate for this intersection was calculated at 0.05, which is 
significantly lower than the massDOT’s latest available rate of 0.61 for unsignalized intersections on 
roadways in District 3 of the massDOT in which the town of Millbury is located.  A copy of the 
accident rate calculation sheet is included in the Technical Appendix section of this report.  Also 
included in the Technical Appendix section of this report is a copy of the massDOT Average Crash 
Rates for signalized and unsignalized intersections throughout the Commonwealth of 
Massachusetts. 
 
Finally, there was one more accident recorded in front of #9 Rice Road that is approximately 
400’ west of the proposed site driveway.  This accident occurred on March 17, 2019, at 3:00 PM 
and it involved a single vehicle backing out and hitting a parked car.  This accident involved no 
injuries. 

 
 

Existing Conditions Summary 

Rice Road can be characterized as a two-way roadway with one travel lane in each direction along 
its length in the vicinity of the proposed multifamily residential development site.  However, Rice 
Road has been improved with a new resurfacing that also includes reconfiguration of its intersection 
with South Main Street.  Rice Road has a uniform width of 22 feet except at South Main Street which 
has a width that ranges from 36 feet to 40 feet.  As stated earlier in this report, Rice Road now 
intersects South Main Street at nearly 90 degrees.  It is approximately 1,700 feet in length, and it 
connects South Main Street to Providence Street.  It is a residential roadway and has a combination 
of gentle horizontal and vertical curves on either side of the proposed site driveway. 

 
The current land use designation for the proposed multifamily development site is R-1, and the 
site currently includes one residential property, and its approximate location is shown in the aerial 
photograph in Figure 1. 
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3 
FUTURE CONDITIONS 

 
Where possible, traffic volumes in the study area are projected to post-development levels. Projected 
traffic volumes include the existing traffic data obtained from the new turning movement counts, 
adjusted, and normalized into the year 2024 to account for the COVID-19 pandemic and to represent 
the post-pandemic baseline, then projected into the future no build (year 2029) to reflect increases 
due to future area projects, and finally, added to the new traffic expected to be generated by the 
proposed multifamily residential development to represent future build conditions. 

 
 

Site-Generated Traffic 

The magnitude of traffic volumes that will be generated by the proposed development was projected 
by using the latest (11th) Edition of Trip Generation1 Manual plus its supplement published by the 
Institute of Transportation Engineers (ITE). 

 
Based on the ITE Trip Generation Manual, the rates at which the proposed land use generates traffic 
vary depending upon the time of day.  These rates were used to calculate the number of trips 
expected to be generated by the proposed multifamily residential development during an average 
weekday, morning, afternoon, and Saturday peak traffic periods.  To obtain the most accurate 
forecast and to be consistent with the guidelines established by the massDOT, when available, the 
fitted curves in the Trip Generation Manual were used to forecast trips to and from the proposed 
site for daily, AM, PM, and Saturday peak hours.  The ITE Trip Generation tabulation pages are 
presented in the Technical Appendix section of this report.  The resulting trips and their directional 
distribution for this site are shown in the following Table 3. 
 

 

TABLE 3 
ITE Trip Generation for Multi-Family Development 

 192 Units Multi-Family Housing (Mid-Rise) ITE LU Code 221    

 Daily %In %Out AM Pk %In %Out PM Pk %In %Out Sat Pk %In %Out 
Trip Rate 4.54 50% 50% 0.37 23% 77% 0.39 61% 39% 0.39 51% 49% 

Trips 869* 434* 435* 73* 17* 56* 75* 46* 29* 75* 38* 37* 

 *   Fitted Curve values were used as they were greater than Average values    
 

As can be seen in Table 3 above, the total number of new trips expected to be generated by the 
proposed multifamily residential development results in the highest traffic during PM peak period, 
thus making the PM peak hour the critical peak.  Although Saturday peak traffic is like that of PM 
peak hour, its directional volumes are lower than those of AM and PM peak hours.  In standard  
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traffic engineering practice, the critical peak period trips are usually used to evaluate the worst-case 
scenario.  However, all three AM, PM and Saturday peak traffic periods were evaluated for all three 
intersections. 
 

Trip Distribution and Assignment 

Because such factors as population density, land use, availability of major highways in the area, 
and other demographics that make up the traffic patterns within a community, the directional 
distribution of the projected site-generated trips to and from the proposed multifamily residential 
development site was based on the existing traffic patterns within the immediate vicinity of the site 
and based on the knowledge of local traffic patterns. The turning movement traffic counts for the 
intersection of Rice Road with South Main Street, Thomas Hill Road, and Providence Street are 
good indicators of the traffic patterns in this area. 

 
Using this information, the projected new site-generated trips from the above Table 3 are 
proportionally assigned to each approach of these intersections. As shown in Table 3 above and 
Figure 5 below, during AM peak period, a sum of 17 vehicles would be arriving at the proposed 
development site and 56 vehicles would be departing from the site in both directions along Rice 
Road via the proposed site driveway. During PM peak period, a total of 46 vehicles are expected 
to arrive and 29 vehicles are expected to depart from the proposed site via the proposed site 
driveway.  During a Saturday peak hour, a total of 38 vehicles are expected to arrive and 37 vehicles 
are expected to exit the site.  Finally, a total of 434 vehicles are expected to arrive and 435 vehicles 
are expected to depart from the proposed site during a 24-hour period on an average day. 
 

Figure 5 
Trip Generation and Distribution 

 

 
 

1 
Trip Generation, 11th Edition, Institute of Transportation Engineers; Washington, 
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Site Access and Circulation 

Site access and internal traffic circulation were evaluated as part of assessing the proposed 
residential development site. Access to the proposed site is achieved through a driveway located 
directly opposite Thomas Hill Road, thus forming a four-legged intersection.  The proposed site 
driveway will provide full access to all three apartment buildings.   This driveway is intended to 
accommodate all traffic to and from the proposed development leading up to these buildings and 
garages in a safe and efficient manner. The site driveway is 33 feet in width with corner radii of 
30 feet to accommodate emergency apparatus. 

 
Also, as stated earlier, a total of 310 parking spaces are proposed, 12 of which will be designed 
and designated as van accessible handicap parking.  A total of 30 of the proposed parking spaces 
will be inside garages.  This will eliminate the potential for on-street parking activities alongside 
Rice Road, thus maintaining optimum safety for residents driving through the area.  This translates 
into 1.61 parking spaces per apartment unit. 

 
  The magnitude of parking spaces that will be required by the proposed multifamily residential 

development was forecasted by using the latest (6th) Edition of Parking Generation Manual1 
document also published by the ITE. 

 
   Based on the latest ITE Parking Generation Manual, the rates at which Residential Low/Mid-Rise 

Apartments (land use 221) generate demand for parking vary depending upon the location of the 
project.  The demand for off-street parking is greatest for residences located in suburban areas 
primarily due to the lack of public transportation and long distances from daily conveniences.  The 
average peak period parking demand for apartments located not close to rail transit is 1.23 vehicles 
for each 2+ bedroom apartment unit, and the 85th percentile demand for apartments located in 
suburban areas is 1.45 vehicles per unit.  This translates into anywhere from 11% to 31% more 
proposed parking spaces than will be needed during an average weekday or peak period. 

 
 
 
 
 
 
 
 
 
 
 

 
1 Parking Generation, Institute of Transportation Engineers; Washington, DC 
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4 
TRAFFIC OPERATIONS 

Measuring existing traffic volumes and projecting future traffic volumes quantify traffic flow within 
the study area. To assess the quality of traffic flow, intersection capacity analyses were performed 
to measure existing baseline conditions and for projected future design year (2029) conditions with 
and without the implementation of the proposed multifamily residential development project. 
Intersection capacity analyses provide an indication of how well roadway facilities and their 
components serve the traffic demands placed upon them. This section, which updates the original 
report, includes potential on-site and off-site mitigation improvements should any be deemed 
necessary to minimize the impact of the proposed multifamily development on the surrounding 
roadways. 

 
 

Traffic Operations Measures 

Level of service (LOS) is the term used to demonstrate the different operating conditions which 
occur on a given roadway segment or at an intersection under different traffic volume conditions. 
LOS is a qualitative measure of the effect of several other factors including roadway geometry, 
speed, travel delay, signalization timing, freedom to maneuver and safety. The criteria used to 
analyze the intersections within 1,000 feet of the proposed development site are based on the 
Highway Capacity Manual and its computer software, Synchro. The computer output sheets are 
presented in the Technical Appendix section of this report. 

 
The LOS concept is an indicator of the operational qualities of a roadway or an intersection. Six 
LOSs are defined for each type of facility. They are given letter designations from “A” to “F”.  LOS 
“A” represents the best operating conditions, while LOS “F” represents the worst. Typically, LOS 
“D” is considered acceptable during peak hour conditions, but LOS ”E” may also be acceptable 
under some circumstances. 

 
The LOS designation is reported differently for signalized and unsignalized intersections. For 
signalized intersections, the analysis considers the operation of all traffic entering the intersection, 
and a LOS designation can be calculated for overall conditions at the intersection. For an 
unsignalized intersection, however, the analysis assumes that through traffic on major roadways is 
not affected by traffic on side streets (streets with lower volumes and/or ones under stop sign 
control). Therefore, a LOS designation is typically calculated for the controlled movements (minor 
street approaches and major street left-turn movements). As described in the following paragraphs, 
capacity or LOS analyses were considered for year 2024 existing, year 2029 future no build, and 
year 2029 future build conditions for morning, evening, and Saturday peak hour periods at the 
above-mentioned intersections, including the proposed site driveway. 
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Existing Conditions 

Intersection capacity analyses were performed for all three intersections during morning, evening, 
and Saturday  peak traffic periods.  These intersections are the only locations within 1,000 feet, or 
the immediate vicinity of the proposed development site that may be affected by the traffic expected 
to be generated by the proposed multifamily residential development. 

 
The analysis concluded that LOS “A” is calculated for all approaches of these intersections 
during all three peak periods, except for the eastbound approach of Rice Road at Providence 
Street which is operating at LOS “B” during all three peak periods. A summary of intersection 
analyses results for existing conditions is shown below in Table 4. 

 
 

Future Conditions 

Capacity analyses for the future year peak hour traffic operations were performed for the year 2029 
volumes during all three peak periods with and without the proposed multifamily development 
project in place. A summary of intersection analyses results for both future no-build and future 
build conditions is also shown below in Table 4. 
 
As noted earlier in this report, in projecting the year 2029 future no-build traffic volumes, the latest 
massDOT available statistics were used. As stated earlier under the Traffic Volumes section, the 
growth rates that go back to 2014 were averaged and then applied to expand to a five-year period 
in order to represent the buildout year.  The average annual growth rate over the past five-year 
period was calculated at 0.0034.  Therefore, the baseline volumes were increased by that rate 
over five years.  Figure 6 shows the volumes for the future no-build conditions for all three 
intersections within the study area.  The projected future no build year (2029) traffic should also 
account for any future developments in the general area of the proposed site. 

 
Build traffic volumes were determined by projecting site-generated traffic volumes and distributing 
those volumes over the intersections within the study area, and finally, adding them to the future 
no-build conditions volumes. Figure 7 shows future build conditions traffic volumes for all three 
intersections, including the proposed site driveway that will form the fourth leg of the intersection 
of Rice Road and Thomas Hill Road. 
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Figure 6 
Turning Movement Counts, Future No Build Conditions 

 

 
 
 

Figure 7 
Turning Movement Counts, Future Build Conditions 

 

 
 
 

The intersection LOSs for the year 2029 no-build conditions were calculated for the approaches of 
these intersections and are expected to be “A” during all three peak periods except the eastbound 
approach of Rice Road at its intersection with Providence Street which will be operating at LOS “B”, 
signifying no increase in vehicular delays. 
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To assess the potential traffic impact of the proposed development on these intersections, all traffic 
from the site was distributed along Rice Road and its three intersections.  This will result in the 
assessment of these intersections under worst-case scenarios. The above Figures 3, 5 and 6 show 
the traffic volumes at all intersections for the AM, PM, and Saturday peak hours under existing, 
future no-build, and future build conditions. 

 
The intersection analysis for the year 2029 build conditions were performed for approaches of all 
three intersections including the site driveway.   The analysis revealed that under future build 
conditions, all three existing intersections will continue to operate at the same LOS as the future no-
build with LOS “A” except for the eastbound approach of Rice Road at Providence Street which, 
again will be operating at LOS “B”. 

 
Again, the above-mentioned LOSs “A” and “B” for all three intersections under existing and for 
future no-build and build conditions are indicative of no impact associated with the development 
of the proposed multifamily project. 

 
A summary of intersection analyses for all three intersections, including the proposed driveway 
that forms the fourth leg of the intersection of Rice Road and Thomas Hill Road is also provided 
herein below in Table 4.  Finally, the computer printout of the above-mentioned analysis is 
presented and included in the Technical Appendix section of this report. 
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Table 4 

Level Of Service Analysis Results Summary 
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Table 4 Continued 

Level Of Service Analysis Results Summary 
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5 
FINDINGS 

This updated traffic study has been conducted to evaluate the potential traffic impacts associated 
with the proposed multifamily residential development site located north of Rice Road in Millbury, 
Massachusetts utilizing new traffic data that were collected in February of 2024. This study 
includes the evaluation of three unsignalized intersections within 1,000 feet and in proximity of 
the proposed site which are likely to be impacted by any traffic from the proposed development 
project.  An evaluation of the area to identify capacity constraints was performed for existing, 
future no-build, and future build conditions.  Future analyses have determined that the site-
generated traffic volumes are not significant, and they can safely be accommodated with the 
existing roadways and the proposed site driveway.  These analyses demonstrated that with the 
additional traffic volumes associated with the proposed multifamily development, the intersection 
LOSs would not degrade and remain at “B” or better.  The analysis showed that the intersection of 
Rice Road, Thomas Hill Road and the site driveway will be operating at LOS “A” during all three 
peak periods.   
 
As stated earlier, the percentage of truck traffic at permanent counting station #240695 along South 
Main Street was recorded by the massDOT at 1.3%. This value is considered below average for 
roadways having similar characteristics. 
 

 

Conclusion & Recommendations 

It is concluded that the area roadways within the vicinity of the proposed development site have 
enough capacity to safely serve the anticipated additional traffic associated with the proposed 
multifamily development, particularly since Rice Road has recently been repaved and has been 
improved.  The level of service evaluation presented above is an indicator of the quality of traffic 
flow through the area. This evaluation indicates that the LOSs are not expected to change and 
will not fall below “B” at the intersections studied. 

It should be noted that the applicant will need to make an effort to trim vegetation along the 
frontage of the proposed site along Rice Road, particularly to the west, in order to further enhance 
the sight distances for vehicles leaving the site. 

 
Therefore, to maintain optimum safety and efficiency, the following improvements are 
recommended. 

 
1. The site frontage on the north side of Rice Road to the west of the intersection of Rice Road 

and the access driveway should be graded and cleared of tall vegetation to further improve 
the sight distance to the west (right). 

2. Any landscaping along the frontage of the proposed site on Rice Road should be limited to  
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vegetation varieties that do not grow higher than 2.5 feet to ensure best sight distances are 
maintained. 

3. It is recommended that stop signs be installed for both the northbound approach of Thomas 
Hill Road and the southbound approach of the proposed site driveway at Rice Road. 

4. Finally, it is recommended that a stop sign be installed for the eastbound approach of Rice 
Road at its intersection with Providence Street. 
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MassDOT Yearly Growth Rates 
Data from 2014 to 2018 

Growth 
Factors 

 

Group Grow 
2014 

to 
2015 

Grow 
2015 

to 
2016 

Grow 
2016 

to 
2017 

Grow 
2017 

to 
2018 

Grow 2018 to 
2019 

R1 0 0.023 0.004 0.018 0.016 

R2 0.05 0.068 0.004 0.014 0.014 

R3 -0.038 0.002 0.008 0.011 0.06 

R4-7 -0.01 0.003 0.001 0.011 0.012 

Rec - East 
 

0.032 0.02 0.041 0.025 

Rec - 
West 

 
0.051 -0.008 0.029 0 

U1-Boston 0.061 0.07 -0.003 0.012 0.006 

U1-Essex 0.024 0.025 0.007 0.014 0.011 

U1-
Southeast 

0.05 0.062 0.021 0.014 0 

U1-West 0.03 -0.027 0.02 0.028 0.013 

U1-
Worcester 

0.042 0.005 0.018 0.01 0.01 

U2 0.04 0.048 0.008 0.01 0.02 

U3 0.011 0.013 0.011 0.014 0.004 

U4-7 0.023 0.062 0.017 0.003 -0.004 

     
updated 
5/1/2020 
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ITE Trip Generation Data 

 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

43 

 

 

 

 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

44 

 

 

 

 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

45 

 

 

 

 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

46 

 

 

 

 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

47 

 

 

 
 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

48 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

49 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

50 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

51 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

52 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

53 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

54 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

55 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

56 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

57 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

58 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

59 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

60 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

61 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

62 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

63 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

64 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

65 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

66 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

67 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

68 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

69 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

70 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

71 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

72 

 

 

 
 

 
 
 



Proposed Multifamily Residential Development
15-17 Rice Road, Millbury, MA

 

73 

 

 

 
 

 
 
 


