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Introduction

This traffic impact and access study provides an updated analysis of the traffic impacts, area
circulation and access-egress characteristics associated with the proposed Highficld Village to be
located in the Town of Lunenburg, Massachusetts. The project is to be located off of Northfield
Road. The project location, with respect to the area’s roadway system, is shown on Figure 1.

Highfield Village is a proposed residential development currently consisting of 66 single family
homes. Access to the residential development is proposed to be via a driveway at Northfield
Road intersecting Northfield Road from the south.

This study includes analysis and evaluation of existing and future (No-Build and Build) traffic
volume networks, roadway/site access, traffic circulation and safety considerations. Information
and data collected as part of the original study’ were used as appropriate. In general, the traffic
study follows guidelines established by the Executive Office of Transportation (EOT) and the
Institute of Transportation Engineers (ITE).

! MS Transportation Systems, Inc., Traffic Impact & Access Study Proposed Highfield Village, Lunenburg, MA,
February, 2005.
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Executive Summary

This study was completed for the purpose of assessing potential traffic impacts and future access
characteristics associated with the proposed Highfield Village, a residential project consisting of
66 single family homes. The study involved an updated assessment of existing and future traffic
volume networks, forecasts of new traffic, an evaluation of site access/traffic
roadway/intersection operational and safety consideration. The following paragraphs summarize
the results of the study.

Existing Condltmns

The study area includes residential, golf course, and wooded area. Northfield Road, which
provides direct access to the project, is a two-lane local roadway in the project vicinity and under
local jurisdiction. Automatic Traffic Counts (ATR) collection indicated that daily traffic volume
on Northfield Road close to the project site was approximately 1,445 vehicles. Peak hour flows
represent approximately 8.3% and 9.6% of the daily flows.

The analysis of existing conditions has indicated that the Northfield Road intersection with New
West Townsend Road operates at good levels of service while the unsignalized Northfield Road
intersection with Route 13 operates at LOS ‘E’ or ‘F’ depending on the peak period and minor
intersecting approach.

In addition to the volume studies, a review of the accident history was completed. The accident
data from the Massachusetts Highway Department (MHD) indicated that no severe safety related

- issues exist at the study intersections.

Future Conditions

Traffic was forecasted for both the No-Build and Build conditions. Based on the guidelines
published by the Institute of Transportation Engineers, it was estimated that the project will
generate approximately 710 vehicle trips on a weekday basis consisting 355 entering and 355
exiting trips. The project is also expected to generate 56 trips (14 entering/42 exiting) during the
morning peak hour and 74 trips (457 entering/27 exiting) during the evening peak hour.

Vehicle trips were assigned to the study area network with consideration of the regional
employment and current traffic patterns. It-was estimated that 74% of the project traffic would
be oriented towards Chase Road (Route 13). The future No-Build networks were developed for
the year 2012 based on a background growth rate.

The analysis showed that the New West Townsend Street/Northfield Road and the Site Drive
intersections are expected to operate at good levels of service during AM and PM peak periods.
The Northfield Road intersection with Route 13, however, is estimated to operate at LOS ‘F’
with or without the proposed development.

Recommendations

While the project access can be safely provided and site traffic generally accommodated on the
abutting street system, a number of recommendations have been made as follows:
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e Install a STOP sign and mark a STOP bar on the proposed site drive approach at the
Northfield Road intersection.

e Consider widen the eastbound Northfield Road approach to Chase Road if feasible
with layout to provide a two lane approach.

e An advanced warning sign of “Stopped Vehicles Ahead” is proposed to be installed
on Northfield Road for eastbound motorists approximately 200 feet prior to the Route
13 intersection.

e The analysis of the Northfield Road intersection with Chase Road indicated long side
street delays occurring under existing conditions and future conditions without the
project. The review also showed the majority of the accidents at the intersection of
Northfield Road with Chase Road are angle type potentially due to the left turning
vehicles delays in entering the Chase Road traffic stream. An analysis of projected
future volumes indicated that signal warrant criteria would be satisfied. The Town,
therefore, should consider signalizing the intersection of Northfield Road with Chase
Road regardless of the proposed project which would address the level of service
issues and alleviate safety concerns. As part of this study, a conceptual improvement
plan was prepared for the purpose of providing the Town information to the feasibility
of improving this location.

e Whether or not this proposed project is approved, the Town should implement an
improved speed management program for Northfield Road that could include
“Thickly Settled” speed warning signs, a regular application of speed trailer to remind
motorists of speed limits and obtaining data on actual speeds and increased
enforcement.
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Existing Traffic Conditions
A. GEOMETRY/TRAFFIC OPERATIONS

The proposed Highfield Village residential development is to be located on Northfield Road,
between Chase Road (Route 13) and New West Townsend Road in the Town of Lunenburg,
Massachusetts. As described previously, access to the project is proposed to be provided through
a site drive off Northfield Road, located approximately 800 feet east of the Maplewood Golf
Course driveway. This project focused on the study of major roadways/intersections in the
vicinity of the site including Northfield Road, Chase Road (Route 13), and New West Townsend
Road. The following sections describe the physical network and operating characteristics of the
study area.

Northfield Road

Northfield Road is a two-lane, local roadway that has a general east-west alignment. It connects
Route 2A in the east and New West Townsend Road in the west in the Town of Lunenburg. The
roadway can be characterized as rolling alignment in the study area with a horizontal curve close
to its intersection with New West Townsend Road. The pavement width ranges from 20 to 22
feet, depending on location. Center lines, edge lines, and sidewalks do not exist along the
Northfield Road section between Chase Road and New West Townsend Road. Posted speed
limits were not observed as well in the study area. The bituminous pavement is considered to be
in average to good condition.

The Northfield Road intersection with Chase Road is a four-way, unsignalized intersection with a
“STOP” sign installed on the Northfield Road approaches. All intersecting roadways contain one
lane. Northfield Road contains an approximately 15% downgrade from east to west about 100
feet west of the intersection. Crosswalks do not exist at this intersection,

The Northfield Road intersection with New West Townsend Road is a four-way, unsignalized
intersection with a “STOP” sign installed on the Northfield Road approaches. Single lanes exist
on all intersection approaches. Crosswalks do not exist at this intersection.

Land uses along Northfield Road in the study area consist of residential uses, a golf course, and
wooded areas. The Maplewood Golf Course is located approximately several hundred feet west
of the project site.

Chase Road (Route 13) &

Chase Road is a major two-lane arterial that connects the Town of Townsend in the north with
the Town of Lunenburg in the south. It is under local jurisdiction and has a general north-south
alignment in the study area. The typical cross-section of Route 13 near the project area consists
of two 14-foot lanes and 6-foot shoulders. The posted speed limit is 40 mph in the immediate
study location. Sidewalks do not exist along the roadway in the study area. The bituminous
pavement is considered to be in good condition.
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Land uses along Chase Road in the vicinity of Northfield Road consist of wooded, undevelbped
land and residential uses, with scattered commercial land uses also in this area.

New West Townsend Road

New West Townsend Road is a two-lane, local roadway that has a general north-south alignment.
It connects with Lunenburg Road in the north in the Town of Townsend and gets into the City of
Fitchburg in the south. The pavement width is 22 feet in the immediate study location with a
single yellow center line separating the directional flows. Posted speed limits, edge lines, or
sidewalks were not observed in the study area. The biturninous pavement is considered to be in
above average condition in the study area.

Land uses along New West Townsend Road consist of residential uses and wooded areas.

B. TRAFFIC VOLUMES

This analysis used historical traffic volume data as a starting point. These data were collected in
February 2005. The historical data included the weekday morning peak period (7:00AM-
9:00AM) and evening peak period (4:00PM-6:00PM) manual turning movement and vehicle
classification counts (TMC) as well as a 24-hour Automatic Traffic recorder (ATR) counts which
was collected on Northfield Road in the vicinity of the project site. In addition to this, new 24-
hour ATR counts were performed in March 2007 on Northfield Road west of Chase Road and on
Chase Road south of Northfield Road. The ATR count data of 2007 is summarized in Table 1,
and was utilized to determine Average Daily Traffic (ADT) flows as well as to determine the
traffic volume changes on the study area roadways since the 2005 count period.

TABLE 1
SUMMARY OF OBSERVED TRAFFIC DATA
Weekday Traffic Volumes

Location Date Total Morning K  Evening K
{vehicles) Peak (%) Peak (%)

Northfield Road west of Chase Road 3/07 1,445 121 8.3 141 9.6
2/05 1,450 140 9.7 160 1.0

Chase Road south of Northfield Road 3/07 12,340 763 6.2 1,017 8.2
Chase Road north of Massachusetts Ave  5/04 14,975 867 5.8 1,168 7.8

Note: Data has been rounded.

As can be seen, the 2007 ATR data indicated a weekday volume of approximately 1,445 vehicles
on Northfield Road. Peak hours represent between 8.3 and 9.6 percent of the daily. Similarly, it
was observed that Chase Road carries approximately 12,340 vehicles on a daily basis; and peak
hours represent between 6.2 and 8.2 percent of the daily. It was noted that given the time of year,
the golf course is inactive. As also noted, the 2007 flows are similar or lower than the 2005

flows.
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The turning movement count (TMC) data and the Automatic Traffic Recorder (ATR) count data
are included in the Appendix.

Seasonal Adjustments

In developing the 2007 analysis network, historical and seasonal traffic volumes for the area from
2000-2005 were reviewed to determine the relationship between the average month traffic
volumes and traffic volumes for the months of February, and to determine if seasonal
adjustments were required for the turning movement counts of February 2005. For this purpose,
data from the closest Massachusetts Highway Department (MHD) permanent count stations to
the site (Station No. 5 on Route 12 in Sterling; Station 3008 on Route 2 in Westminster; and
Station 3296 on Route 190 in Lancaster) were examined.

Monthly count data available from the MHD Traffic Count Report® from the above stations
indicated that traffic during the month of February, on an average, were approximately 7.5%
lower than the average month volumes. The original February data collected in 2005 was
increased by 7.5% to reflect the average condition.

Further, the ATR data of 2005 and 2007 were compared to determine the change in traffic
volume in the vicinity of the project site. The comparison indicated that the traffic on Northfield
Road has decreased at a rate of approximately 0.2% per year from 2005 to 2007 which indicate
essentially stable, no change conditions. A decrease in traffic flow on Chase Road of
approximately 6.0% per year for the same time period was also noted. Based on this observation,
no traffic growth adjustment was used to develop the existing 2007 traffic network from the 2005

data.

In addition to seasonal and growth adjustments, traffic related with the existing golf course was
estimated using the Institute of Transportation Engineers (ITE) Land Use Code (LUC) 430. The
estimated traffic was then applied to the existing traffic networks based on the estimated trip
distribution pattern that is based on current volume patterns.

Figure 2 illustrates the estimated 2007 weekday morning and evening peak hour traffic volume
networks.

C. ACCIDENT DATA REVIEW

Updated accident data for the Town of Lunenburg was obtained from the Massachusetts
Highway Department’s (MHD) Accident Record System (ARS) and was compiled for the study
locations. Table 2 summarizes the accident history at analysis intersections for the three-year
period from 2003 to 2005.

Review of the accident data indicated a total of 15 reported accidents at the two analysis
intersections. Of the total recorded accidents over the three-year analysis period, five (5) involved
personal injury and the remaining 10 resulted in property damage only. As indicated by the data
reported, none of the accidents during this three-year period involved any fatalities.

% Mass Highway Department, 2005 Traffic Volumes for the Commonwealth of Massachusetts, Boston, 2005.
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TABLE 2
SUMMARY OF ACCIDENT DATA (2003-2005)

NUMBER OF PERCENT
ACCIDENTS SEVERITY ACCIDENT TYPE DURING
Average  Crash Peak Wet/lcy
Location Total perYear Rate PD* PP F CM®° RE° HO' FO® Other Hours Conditions
Route 13 @
Northfield Road 11 3.67 0.75 8 3 0 5 0 3 0 3 363% 18%
Northfield Road @
New West 4 1.33 1.35 2 2 0 1 g 0 0 3 25% . 0%
Townsend Road
Total 15 10 5 0 6 0 3 0 6 40% 13%

a Property Damage Only b Personal Injury ¢ Fatality d Cross Movement (or Angle) eRearEnd  fHead On g Fixed Object

As can be seen in Table 2, angle-type accidents accounted for a large percentage of the total
accidents. Wet, snowy and/or clondy conditions were a contributing factor in two of the accidents
(13%), while the remaining accidents occurring under clear weather conditions. Of the total
recorded accidents, six accidents occurred (40%) during the peak hour periods.

As part of this safety review, crash rates were also computed for the above locations that had
reported accidents. The crash rate considers the number of accidents that occur, but also accounts
for the number of vehicles passing through the intersection. It provides another measure of the.
accident experience at a location. The rates can then be compared to the MHD averages. The
Massachusetts Highway Department District 3 average crash rate for unsignalized intersections is
(0.79. The computed crash rates are also included in Table 2 with the details in the Appendix.

As can be seen the crash rate computed at the Northfield Road intersection with New West
Townsend Road exceeds the District 3 average. However, considering the number of accidents
occurred at the intersection (1.3 per year), it can be concluded that no safety-related issues exist
at this intersection.

With respect to the Route 13 intersection with Northfield Road, while the average number of
crashes per year are relatively low, the crash rate of 0.75 is just below the District 3 average.

s
S
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Probable Impacts of the Project

In this section of the report, the study evaluates the impact of the Highfield Village project on the
surrounding roadway network under future No-Build and Build conditions. For the purposes of
this analysis, it was assumed that the project would be built-out over five (5) years. The year
2012 No-Build traffic network was developed by considering existing traffic volumes, area
traffic growth over five years, and traffic from site-specific (background) developments together.
The addition of site generated traffic volumes to the No-Build traffic volume network produced
the Build traffic network.

A. NO-BUILD TRAFFIC VOLUMES

This section of the report analyzes potential impacts to area traffic conditions taking into account
traffic growth on area roadways and traffic from unbuilt but approved developments in the
immediate vicinity of the site.

With the base year 2007, year 2012 was selected as the build-out year of proposed project, which
complies with the State’s guidelines for traffic analysis. The year 2012 No-Build scenario
represents traffic situation at analysis intersections five years into the future, before traffic from
the proposed development is incorporated into the traffic network. In general, traffic volumes
have tended to increase over time. This is due to combinations of overall population growth,
household growth and auto ownership growth. In addition, traffic volumes in a specific area may
be increasing due to land development. To provide a relatively reasonable future traffic estimate,
two components, general background growth in traffic and ftraffic from site-specific
developments were researched to develop the No-Build traffic scenario.

1. Backeround Traffic Growth

The traffic growth pattern in close proximity of the project site has already been discussed
earlier. However, the historical traffic count data from the Massachusetts Highway Department
(MHD) was also reviewed. The “Traffic Count Report” stations previously listed established that
traffic for the area grew at an approximate rate of 1.5% per year. MassHighway Group data has
indicated virtually no or minimal growth the past several years. As discussed earlier, traffic in
close proximity of the project site has shown a downward trend or least stable level in the past
two years. However, a 2% annual growth rate was selected in order to present a conservative
analysis as well as to be consistent with the previous study completed for the project. This
growth factor was cumulatively applied to the adjusted 2007 existing peak hour traffic volumes
for five (5) years to obtain growth in traffic volumes.

2. Site-specific Development

In addition to background growth, research on potential additional projects that are anticipated
within the build-out time frame of five (5) years in the vicinity of the study area that could
potentially impact the development analysis intersections was completed. There are several
projects approved or under construction in the project area. However, these projects are small
peak hour trip generators and were assumed to be taken into account in the background growth

rate.
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The year 2012 No-Build traffic volumes were thus determined by adding the five (5) year traffic
volume growth to the existing traffic volumes. The No-Build traffic volumes projected for
weekday morning and evening peak hours at the analysis intersections are shown in Figure 3.

B. BUILD TRAFFIC VOLUMES

In this section, site traffic for the proposed residential project is estimated and assigned to
roadways and intersections in the immediate vicinity of the site to develop the Build traffic
conditions. The project currently being advanced consists of 66 single family homes. There is
an adjacent parcel that could accommodate up to 17 additional homes, however, plans for this
parcel have not been developed. Consequently, this detailed evaluation has been for the 66 unit
project.

1. Trip Generation

In order to estimate the number of trips that will be generated by the proposed development,
statistics published by the Institute of Transportation Engineers (ITE) in Trip Generation® for
similar land uses were examined. ITE trip generation statistics represent compilation of data
from studies/projects throughout the United States, on trip generation characteristics for different
types of land uses and developments.

The land use type in this study is single family homes, which correspond to the ITE Single
Family Detached Housing (Land Use Code 210) code. Using the independent variables of the
number of units, trips were projected for the proposed development project. The trips generated
for the residential development are presented in Table 3.

TABLE 3
SUMMARY OF TRIP GENERATION
In Out Total
Weekday
Daily 355 355 710
AM Peak Hour 14 42 56
PM Peak Hour 47 27 74

Source: ITE Trip Generation Land Use Code 210

As shown in Table 3, the residential development as proposed and based on the ITE Trip
Generation rate is estimated to generate 710 vehicle trips over the course of an average day with
355 entering and 355 exiting trips. The peak hours are expected to generate 56 (14 entering/42
exiting), and 74 (47 entering/27 exiting) vehicle trips during the morning and afternoon peak
hours, respectively.

Detailed trip generation calculations for the project are included in the Appendix.

3 Institute of Transportation Engineers, Trip Generation. 7¢h Edition, Washington, D.C., 2003.
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As noted above, an adjacent parcel could accommodate up to 17 additional homes though plans
have not been submitted depicting this project. However, for informational purposes, the 17
additional single family homes are estimated to generate peak hour trips of 9 and 12 vehicle trips
during the morning and afternoon peak hours, respectively.

2. Trip Distribution/Assignment

Once the number of trips projected to be generated by a development is determined, these trips
are assigned to the site driveway and study area roadways/intersections based on an estimated trip
distribution for the site. For the purpose of this study, it was determined that the project related
peak hour traffic would follow the commuter patterns, which were estimated by resident to
workplace patterns of the Town® as well as current traffic patterns in the immediate project area.
This information was obtained from the 2000 census.

Figure 4 shows the trip distribution pattern for the proposed residential development.
3. Build Traffic Volumes "

Based on the overall trip distribution patterns in Figure 4, the generated traffic volumes were
added to the No-Build traffic volumes shown in Figure 3 to establish the Build traffic networks.
Figure 5 presents 2012 Build traffic volume networks for the weekday morning and afternoon

peak hours.
C. ANALYSIS

This traffic and transportation study focuses on the analysis of the intersections adjacent to the
proposed project. Previous sections of this report developed the No-Build and Build traffic
volume network considering annual traffic growth, traffic from background developments and
projected site traffic.

Included in this section is an examination of the traffic increases expected on study area
roadways under No-Build and Build conditions, capacity/Level of Service (ILOS) analysis for the
study intersections, and sight distance evaluation for the proposed driveway intersection.

1. Traffic Increases

Assuming the buildout of the proposed project, the estimated traffic generated by the
development will result in minor to medium traffic increases along the roadways within the study
area. The changes in traffic volumes are summarized in Table 4 and presented in the following:

e Table 4 indicates that the majority of site trips on Northfield Road will be east of the site
a result in increases of 43 to 55 vehicle trips depending on peak hour. West of the site,
the project will generate minimal increases of 15 to 19 trips on Northfield Road or 1
vehicle every 2 to 3 minutes.

* U.S. Census Bureau, Census 2000 Data, http://www.census.gov/population/wwwi/socdemo/journey.html
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e Away from the site, Chase Road south of Northfield Road is estimated to incur increases
in the 2.2 to 2.4 percent range depending on the period.

TABLE 4
SUMMARY OF ESTIMATED ROADWAY TRAFFIC INCREASESY
AM Peak PM Peak
Location No- Build D No- Build D
Build Volume Build Volome
Northfield Road
West of Site Drive 201 216 15 225 244 19
East of Site Drive 201 244 43 225 280 55
West of New West
Townsend Road 48 51 3 48 51 3
East Chase Road 147 164 17 148 170 22
Chase Road
North of Northfield Road 1047 1050 3 1182 1185 3
South of Northfield Road 1061 1084 23 1241 1271 30
New West Townsend Road’
North of Northfield Road 92 92 0 112 114 2
South of Northfield Road 180 191 11 219 233 14

2. Capacity/Level of Service (1.OS) Analysis

As a part of this study, the study intersections/site driveway have been examined with regard to
capacity and delay characteristics to determine the Level of Service (LLOS) provided under
existing and future (No-Build and Build) network conditions. Level of Service is an indicator of
the operating conditions which occur on a given roadway feature while accommodating varying
levels of traffic volumes. It is a qualitative measure which accounts for a number of operational
factors including roadway geometry, speed, travel delay, freedom to maneuver and driver
expectation. When the criteria are assessed and an LOS is assigned to a roadway or intersection,
it is equivalent to presenting an “index” to the operational qualities of the section under study.
Level of Service (LOS) is defined in the Highway Capacity Manual® by six levels, ‘A’ to ‘F’. In
practice, any given roadway or intersection may operate at a wide LOS range depending upon
time of day, day of week or period of year. Table 5 summarizes the levels of service and delay
criteria for unsignalized intersection.

: TABLES
SUMMARY OF LEVEL OF SERVICE ANALYSIS
Unsignalized Intersection
1 i i) veh

A 0-10

B >10 and <15

C >15 and <25

D >25 and <35

B >35 and <50

F >50

Source: Highway Capacity Manual 2000

5 Transportation Research Board, Highway Capacity Manual, 4th Edition, Washington D.C., 2000.

O LT — S i g
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The study intersections were evaluated based upon the techniques published in the Highway
Capacity Manual. The Highway Capacity Software (HCS) computer model, which follows the
procedures established in the Highway Capacity Manual, was used for analysis of the study
intersections. Using these evaluation criteria, the traffic operations were evaluated under existing
conditions as well as anticipated future (No-Build and Build) conditions. Analysis results are

presented in Table 6. ~
TABLE 6
SUMMARY OF LEVEL OF SERVICE ANALYSIS
Existing No-Build Build
Intersections AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
' Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

Northfield Road at Chase Road
Northfield Road

EB Left/Thru/Right 34.7 D 624 F 503 E >100 F 68.3. F >100 F

WB Left/Thru/Right 49.2 E 64.2 F 83.0 F >100 F >100 F >100 F
Chase Road

NB Left/Thru/Right 8.7 A 8.6 A 8.9 A 8.8 A 8.9 A 8.9 A

SB Left/Thru/Right 8.2 A 9.0 A 8.3 A 92 A 8.3 A 9.2 A
Northfield Road at New West Townsend Road
Northfield Road

EB Left/Thru/Right 10.0 A 10.0 B 10.1 B 10.2 B 10.2 B 104 B

WB Left/Thru/Right 104 B 104 B 10.6 B 10.7 B 10.8 B 109 B
New West Townsend Road

NB Left/Thru/Right 13 A 7.3 A 7.3 A 73 A 7.3 A 73 A

SB Lefts/Thru/Right 7.4 A 7.5 A 7.4 A 7.5 A 74 A 75 A
Northfield Road at Proposed Site Drive
Proposed Site Drive

NB Left/Right - - -- -- - - - - 9.3 A 94 A
Northfield Road

WB Left/Thm - - - - - - - - 1.5 A 7.5 A

* Avg. Total Delay for the Lane Group or Movement (sec/veh) ® Level of Service

The Level of Service (LOS) analysis indicated that:

e The proposed site drive is expected to operate at LOS ‘A’ with minimal delays under
the future Build condition during the morning and evening peak periods. Motorists

are expected to be able to enter or exit the site with safety and efficiency.

e The exiting movements on the minor approaches at Chase Road are expected to
operate at LOS ‘F’ and experience long delays during the study peak periods, with or
without the proposed residential development. Currently, the analysis shows LOS ‘F’
is incurred during the PM peak hour. However, it should be noted that field
observations indicated that right turn motorists on eastbound Northfield Road
approach were able to bypass the waiting vehicles, which increases the intersection

operating efficiency and reduces the overall average delays.

Proposed Highfield Village Development, Lunenburg, Massachusetts
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e The Northfield Road intersection with New West Townsend Road is expected to
operate at LOS ‘B’ and experience minor differences between the future No-Build

and Build conditions.

Given the estimated conditions of the Chase Road intersection with and without the proposed
project, the volumes were evaluated in terms of traffic signal warrant criteria. The results,
which are included in the Appendix, showed that minimum volume criteria as defined in the
Manual on Uniform Traffic Control Devices (MUTCD)?, would be satisfied under projected
future conditions. Assuming a traffic signal is installed, a level of service analysis was
completed. The LOS analysis indicated that with a traffic signal, LOS ‘A’ would be expected
during both weekday peak periods.

4. Sight Distance Analysis

As part of the driveway safety assessment, sight distances relative to the proposed Site Drive at
Northfield Road were determined in the field. Adequate sight distance is an important safety
consideration. The sight distance analysis is divided into two categories: approach (stopping)
sight distance and exiting (corner) sight distance.

Stopping sight distance (SSD), which is more important of the two as it relates to safety, is the
distance required for an approaching driver at a height of 3.5 feet to perceive and react
accordingly to an object 2 feet tall at the driveway. The values are based on a perception and
reaction time of 2.5 seconds and braking distance required under wet, level pavements. Corner
sight distance (CSD) is based on the time required to perceive, react, and complete desired
exiting maneuver from a driveway once the driver decides to execute the maneuver. Values for
exiting sight distance represent the time to (1) turn left or right, in addition to accelerating to the
operating speed of the roadway, without causing approaching vehicles to reduce speed by more
than 10 mph, and (2) upon turning left, to clear the near half of the intersection without
conflicting with the vehicles approaching from the left. When the roadway is either on an
upgrade or downgrade, grade correction factors are applied.

There are no posted speed limits along Northfield Road in the vicinity of the project site.
Collected speed data indicated that approximately 85% percent of eastbound and westbound
vehicles traveled at 48 mph. Table 7 summarizes the speed data for Northfield Road. For the
purpose of this study, both 45 mph and 50 mph criteria were used to assess the sight distances at
the proposed site drive and the results are shown in Table 8.

TABLE 7
SUMMARY OF SPEED DATA
Northfield Road Average Speed  85% Speed’
(mph) (mph)
EB 42 48
WB 42 48

* Based on 2007 collected ATR speed data
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Based on the 45 mph and 50 mph speeds, it was determined that the stopping sight distance
(SSD) requirements are 360 and 425 feet, respectively. Drivers traveling eastbound and
westbound on Northfield Road can detect an object on proposed Site Drive from approximately
650 feet or more away. All the field measurements on Northfield Road for SSD, which is the
most critical safety criteria, clearly exceed criteria.

TABLE 8
SUMMARY OF SIGHT DISTANCE ANALYSIS

Measured Criteria for Criteria for

Sight Di .
Sight Distance Distance (ft) 45 mph (ft) ! 50 mph (ft) '

Northficld Road at proposed Site Drive

Stopping Sight Distance

Approaching from East >800 360 425
Approaching from West 650 360 425
Corner Sight Distance

Looking East >800 500 555
Looking West 650 500 555

[ Source: American Association of State Highway and Transportation Officials (AASHTO), A Policy on
Geometric Design of Highways and Streets, Washington, D.C., 2003

Based on the 85 percent observed eastbound and westbound speeds on Northfield Road, the 50
mph criteria for comer sight distance (CSD) are 555 feet for both directions. From field
measurements, it was determined that the CSD at the proposed Site Drive on. Northfield Road
will satisfy the criteria with appropriate clearing and grading for the construction of the site
driveway. A more important issue for the Town, however, would appear to be encouraging
slower speeds on Northfield Road. Actions that could be considered include speed detection
monitoring, new or additional warning signs and increased enforcement.
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MS Transportation Systems, Inc.

Conclusions/Recommendations

The previous sections of this traffic report detailed the analysis procedures and results of this
traffic study. The roadways and intersections within the study area are expected to experience
certain traffic volumes increases due to the proposed Highfield Village. The following is a
summary of the traffic analysis:

e The proposed Highfield Village residential project with 66 housing units is projected
to generate approximately 710 trips on a weekday basis, with 56 trips during the
morning peak hour and 74 trips during the evening peak hour.

e The proposed access/egress drive way off Northfield Road is expected to operate at
LOS ‘A’ during both AM and PM peak periods. Motorists are expected to enter and
exit the site with safety and efficiency.

.o Field review of sight distances at the proposed access/egress drive way indicated both
stopping sight distances and corner sight distances to be adequate.

e The analysis also showed that motorists exiting Northficld Road onto Chase Road
currently experience peak hour delays. This will continue in the future regardless of
the project. However, the analysis also showed that Chase Road can accommodate
the added traffic exiting Northfield Road.

While the proposed project can be accommodated on area roads, a series of recommendations
have been developed to improve traffic operation and safety in the vicinity of the site drive. They
are as follows:

e Install a STOP sign and mark a STOP bar on the proposed site drive approach at the
Northfield Road intersection.

e Consider widen the eastbound Northfield Road approach to Chase Road if feasible
with layout to provide a two lane approach.

e An advanced warning sign of “Stopped Vehicles Ahead” is proposed to be installed
on Northfield Road for eastbound motorists approximately 200 feet prior to the Route

13 intersection.

e The analysis of the Northfield Road intersection with Chase Road indicated long side
street delays occurring under existing conditions and future conditions without the
project. The review also showed the majority of the accidents at the intersection of
Northfield Road with Chase Road are angle type potentially due to the left turning
vehicles delays in entering the Chase Road traffic stream. An analysis of projected
future volumes indicated that signal warrant criteria would be satisfied. The Town,
therefore, should consider signalizing the intersection of Northfield Road with Chase
Road regardless of the proposed project which would address the level of service
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ESSeee MS Transportation Systems, Inc.

issues and alleviate safety concerns. As part of this study, a conceptual improvement
plan was prepared for the purpose of providing the Town information to the feasibility
of improving this location.,

e Whether or not this proposed project is approved, the Town should implement an
improved speed management program for Northfield Road that could include
“Thickly Settled” speed warning signs, a regular application of speed trailer to remind
motorists of speed limits and obtaining data on actual speeds and increased
enforcement.

In conclusion, while the project traffic can generally be accommodated on Northfield Road, the
study area requires some attention to transportation related improvements to enhance safe and
efficient traffic flow independent of the proposed project.
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Transportation Data Corporation Page 1
P.O. Box 334 Wakefield, MA 01880 03699Bspeed
Northfield Road west of Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
Chase Road (Route 13) Email: mperonel@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Eastbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
03/21/0
7 0 1] 0 0 2 1 4 1 /] ] ] 0 0 0 5
01:00 1] ] 0 ] 0 0 0 0 0 0 4] 0 [ 0 0
02:00 0 0 0 0 0 0 0 0 0 0 v 0 0 0 0
03:00 0 0 0 0 1 1 14 0 ] [\ 0 1) 0 0 2
04:00 o 0 0 0 0 1 2 0 o 0 0 0 0 0 3
05:00 0 0 0 0 0 4 4 3 1 0 1] 0 4] 0 12
056:00 0 0 0 0 6 12 19 13 5 1 ] )] 0 0 56
07:00 0 ) 0 1 13 16 30 15 3 1 0 o o 0 79
08:00 1 [ 0 1 6 12 22 8 3 0 0 0 0 0 53
09:00 0 0 0 0 4 11 13 2 1 0 0 o 0 0 3
10:00 0 0 0 0 4 & ] 4 1 0 0 0 4] [ 24
11:00 0 0 0 0 4 9 12 4 1 )] ¢ 1] 0 0 30
12PM 0 o o 0 2 10 17 7 1 2 0 0 0 0 39
13:00 0 o )] 1 2 12 24 13 1 0 [ 0 1] 0 53
14:00 0 0 1 0 4 13 16 7 2 0 0 1 1 0 45
15:00 0 1] 1 2 3 11 23 7 4] 1 0 4] 0 0 48
16:00 0 0 0 1 4 9 16 9 2 1 0 0 0 0 a2
17:00 1 1 0 0 4 15 28 9 5 1 0 0 0 0 64
18:00 0 0 0 0 4 13 18 7 0 0 (1] 0 0 0 42
19:00 0 3 2 1 4 11 13 4 0 0 0 0 0 0 38
20:00 0 0 0 0 6 8 8 3 1 0 0 0 1] [} 28
21:00 0 0 0 1 2 4 3 2 1 0 0 0 0 0 13
22:00 0 ] 0 [ 2 2 3 1 1 0 0 0 0 0 9
23:00 0 0 0 0 0 2 4 2 0 0 (1] 0 [v] 0 8
Total 2 4 4 8 7 184 286 121 29 7 (] 1 1 0 724
Daily 15th Percentile . 36 MPH
50th Percentile : 42 MPH
85th Pescentile : 48 MPH
85th Percentile : 51 MPH
Mean Speed(Average) : 42 MPH
10 MPH Pace Speed : 3645 MPH
Number in Pace : 470
Percent in Pace : 64.9%
Number of Vehicles > 35 MPH : 629
Percent of Vehicles > 35 MPH : 86.9%




Transportation Data Corporation Page 3
P.O. Box 334 Wakefield MA 01880 _ 03699Bspeed
Northfield Road west of Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
Chase Road (Route 13) Email: mperonel@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Westbound —
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
032170
7 0 0 0 0 0 0 2 0 0 o 0 0 0 0 2
01:00 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2
02:00 0 0 0 0 1 0 0 0 0 ) 0 0 0 0 1
03:00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:00 o 0 0 0 0 0 3 0 0 0 0 0 0 0 3
05:00 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0
08:00 0 0 0 2 2 3 1 3 0 0 9 0 0 0 11
07:00 0 0 0 1 4 6 17 5 3 0 0 0 0 0 g
06:00 1 0 1 0 5 12 10 6 1 1 0 0 0 0 37
09:00 o 0 0 1 2 7 13 6 1 1 0 0 0 0 31
10:00 0 0 0 0 2 8 14 5 3 0 0 0 0 o 30
11:00 1 0 0 0 6 15 6 2 2 0 0 0 0 0 a2
12PM 0 0 0 0 0 10 14 7 1 0 0 0 0 0 32
13:00 0 0 1 0 3 10 10 5 2 0 0 0 0 0 31
14:00 0 0 1 0 3 10 17 5 4 1 0 1 0 0 42
- 15:00 0 0 0 1 3 18 21 10 5 0 0 0 0 0 58
16:00 0 0 0 0 5 19 41 1 4 1 0 0 0 0 81
17:00 0 0 0 2 7 24 43 10 2 0 0 o 0 0 88
18:00 0 0 ) 1 3 18 26 4 3 1 2 0 0 0 55
19:00 0 0 1 1 8 18 17 2 0 0 0 0 0 0 47
20:00 0 0 0 1 3 11 7 0 1 0 0 0 0 0 23
21:00 0 0 0 0 8 5 4 2 1 0 0 0 0 0 17
22:00 0 [¢] 0 0 1 4 3 3 1 (] 0 0 0 0 12
23:00 0 0 0 0 1 4 2 0 0 0 0 0 0 0 7
Total 2 0 4 bk | 66 187 271 86 34 5 2 1 0 0 679
Daily 15th Percentiie : 36 MPH
50th Percontie : 42 MPH
85th Percentile : 47 MPH
95th Percentile : 52 MPH
Moan Speed(Average) : 41 MPH
10 MPH Pace Speed : 3645 MPH
Number in Pace : 468
Percent in Pace : 68.9%
Numbar of Vehicies > 35 MPH : 596
Percent of Vehicies > 35 MPH : 87.8%




Transportation Data Corporation Page 2
P.O. Box 334 Wakefield MA 01880 03699Bspeed
Northfield Road west of Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
Chase Road (Route 13) Email: mperonel @comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Eastbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
_Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
0312210
7 0 4] 0 4] 1 1 1 0 1 [}] 0 0 0 0 4
01:00 (v 0 0 o 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 ) ) 1 0 0 0 0 0 0 0 1
03:00 i 0 0 0 6 1 1 0 0 0 0 0 0 0 2
04:00 0 0 1] 0 0 1 3 0 (] 1} 0 0 0 0 4
05:00 ] 0 0 0 0 8 1 4 2 0 0 o 0 ¢ 15
06:00 0 0 0 1 4 12 20 9 6 1 o 0 0 0 53
07:00 6 ] 0 0 13 24 27 9 3 2 ] 0 0 0 84
08:00 0 0 0 5 6 20 30 8 3 0 0 0 0 0 72
08:00 0 (] 0 3 3 7 12 2 2 1 0 ] 0 0 30
10:00 0 1 4] 1] 2 6 20 4 2 0 0 1] 0 0 35
11:00 0 o 0 0 5 9 [ 6 3 0 0 0 0 0 29
12 PM )] ] 0 1 3 8 5 3 2 0 0 o 0 0 32
13:00 1 ] o 0 9 16 15 6 0 0 (3 0 0 0 a7
14:00 0 0 0 0 7 15 16 13 2 1 0 o ] 0 54
15:00 0 2 1 2 4 14 20 4 2 1 2 0 o 0 52
16:00 0 o 0 0 4 16 25 11 5 2 0 0 0 0 63
17:00 0 0 0 3 3 15 2 5 1 1 1 ] 0 0 51
18:00 0 o 0 0 9 12 15 4 2 1 0 o 0 0 43
19:00 0 0 ) 2 3 5 8 4 3 0 0 0 0 0 25
20:00 0 0 0 2 11 10 9 4 1 ] 1] 4] (V] 0 37
21:00 0 0 0 1 1 3 2 2 1 0 0 0 0 0 10
22:00 0 (i} 0 1 1 2 3 2 0 0 0 0 0 0 9
23:00 0 0 o 0 1 3 4 o 0 (i} 0 0 0 0 8
Total 7 .3 1 21 20 208 276 100 4 10 3 ) 0 [ 760
Daily 15th Percentile : 35 MPH
50th Percentije : 41 MPH
85th Percentile : 47 MPH
95th Percentite : 62 MPH
Mean Speed{Average) : 41 MPH
10 MPH Pace Speed : 36-45 MPH
Number in Pace : 484
Percant in Pace : 63.T%
Number of Vehicies > 35 MPH : 638
Percent of Vehices > 35 MPH : 83.8%
G}“"" 9 7 5 26 167 392 562 221 70 17 3 1 1 0 1484
_ . Total _ ~ —_ e
Overall 15th Percentile : 36 MPH
50th Percentile : 42 MPH
85th Percentile : 48 MPH
85th Percentile : 52 MPH
Mean Speed(Averaga) : 41 MPH
10 MPH Pace Speed 3545 MPH
Number in Pace : 854
Percent in Paca : 64.3%
Number of Vehicles > 35 MPH : 1267
Percent of Vehlgles > 35 MPH : 85.4%




Transportation Data Corporation Page 4
P.O. Box 334 Wakefield, MA 01880 03699Bspecd
Northfield Road west of Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
Chase Road (Route 13) Email: mperonel@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Westbound
Start 1 16 21 26 3 3 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
03722/0
7 0 Q 4] [ 0 2 1 1 1 0 0 0 0 0 1)
01:00 0 0 0 [} 1 0 1 0 1] 0 0 0 0 4] 2
02:00 o] 0 0 0 0 (1] 0 0 0 0 0 4] 0 0 0
03:00 0 0 [ 0 1 0 ] a 0 0 1] 0 0 0 1
04:00 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2
05:00 [} 0 0 0 0 1 2 1] 0 0 0 0 0 [y 3
06:00 <] 0 0 1 1 5 4 2 0 0 0 0 0 0 13
07.00 3 0 0 2 4 15 12 5 1 [} 0 1] 0 0 42
08:00 0 0 2 1 3 19 21 4 4 0 0 0 0 0 54
09:00 /] 0 1] 1 3 9 10 12 1 0 0 ] 0 0 36
10:00 2 0 0 Q 2 13 10 6 1 0 0 0 0 0 M4
11:00 0 0 1] 0 5 11 13 7 1 1] 0 0 [ 0 37
12PM 0 0 0 0 1 15 15 2 1 0 0 L] 0 0 M
13:00 0 0 0 2 1 2] 8 3 3 0 0 0 0 0 27
14:00 o 0 1 0 1 18 18 6 2 0 1 0 0 0 47
15.00 1 1 1 1 6 23 28 15 2 0 0 0 0 0 78
16:00 1 0 0 0 4 24 36 " 2 b 1] ] 1] 0 79
17:00 0 0 1 1 6 25 20 13 3 0 1} 0 0 0 78
18:00 ] 0 0 Q 8 13 22 7 1 1 1 0 0 [¢] 53
19:00 0 0 0 0 1 12 16 7 1 1] 0 0 0 ¢ 37
20:00 0 1 0 1 6 9 11 2 0 0 0 1] 0 0 30
21.00 4] 0 0 0 2 7 3 3 14 0 0 0 0 0 15
22:.00 0 0 0 1 2 10 1 1 0 0 0 0 0 0 18
23:00 Q 0 0 1] 1 2 1 2 0 (] 0 0 V] 0 8
Totad 7 2 5 11 60 242 264 109 24 2 2 0 0 0 728
Daily 15th Percentile : 36 MPH
50th Percentiie : 41 MPH
85th Percentile : 47 MPH
95th Percentile : 50 MPH
Mean Speed(Average) : 41 MPH
10 MPH Pave Spesd : 36-45 MPH
Number in Pace ! 506
Percent In Pace : 69.5%
Number of Vehiclgs > 35 MPH : 643
Percent of Vehides > 35 MPH : 88.3%
Grand
Total A 9 2 9 2 126 439 535 195 68 7 4 1_ 0 0 1407
Oversdl 15th Percantile : 36 MiPH
50th Percentile : 41 MPH
85th Percentile : 47 MPH
g5th Percentils 50 MPH
Mean Spesd(Average) : 41 M4PH
10 MPH Pace Speed : 36-45 MPH
Nurmber In Pace : 974
Percant in Pace : 88.2%
Number of Vehiclas > 35 MPH : 1239
Percent of Vehicles > 35 MPH: 88.1%




Transportations Data Corporation Page 1
P.O. Box 334 Wakefield, MA 01880 03699 Aspeed
Chase Road (Route 13) Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
south of Northfield Road Email: mperonel(@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Northbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total
0372407 ¢} [¢] 0 1 4] 3 9 7 2 4] 0 0 1] 22
01:00 0 0 0 1 2 2 4 5 2 0 1 0 0 17
02:00 0 1 0 0 1 2 4 4 3 0 [} 0 1} 15
03:00 /] 0 0 0 0 2 4 -6 1 4 0 0 1] 14
04:00 0 0 0 0 0 1 11 15 4 0 0 0 0 31
05.00 0 0 0 0 1 [ 3 24 7 0 1 0 0 70
08:00 4] 0 0 0 2 10 96 78 13 1 0 0 0 200
07:00 i} 0 0 0 2 20 108 118 47 1 1 0 0 295
08:00 0 Q 0 1 13 33 118 104 44 7 0 [1] 0 320
08:00 0 1] V] 7 9 23 104 92 31 4 1 0 0 271
10:00 0 0 0 0 6 46 130 84 30 2 0 0 ) 208
11:00 0 0 2 2 10 39 135 114 47 4 1 0 0 354
12 PM 0 1 2 3 16 48 130 112 31 4 1 0 0 348
13:00 0 0 0 2 17 83 159 114 38 4 0 0 [ 387
14:00 0 0 4} 7 20 T4 175 143 34 7 0 1 0 461
15:00 0 1] 1 5 17 94 224 147 35 4 [ 0 4] 527
16:00 0 0 0 7 15 83 236 182 51 6 0 0 0 590
17:00 0 1 ] 3 25 48 217 164 44 5 0 0 o0 547
18:00 0 0 0 2 12 59 186 188 39 4 0 (1] o 500
19:00 0 0 0 4 22 75 164 108 38 4 0 4] 0 411
20:00 0 0 0 2 17 66 107 85 19 2 0 0 0 278
21:00 0 0 1] 1 14 54 118 57 16 2 0 0 1} 262
22:60 o 0 1 4 7 30 48 33 12 2 0 o 0 137
23:00 0 0 [1] 1 3 14 28 23 7 1 0 _ (1] (14 Yad
Total 1] 3 6 53 231 935 2544 1985 593 85 6 1 (1] 6432
Percent 0.0% 0.0% 0.1% 0.8% 3.6% 14.5% 39.6% 31.0% 9.2% 1.0% 0.1% 0.0% 0.0%
Statistics 15th Percentile : 39 MPH
50th Percentite : 44 MPH
B5th Percentile : 50 MPH
80th Percentile 51 MPH




Transportation Data Corporation Page 3
P.O. Box 334 Wakefield, M4 01880 03699Aspeed
Chase Road (Route 13) Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
south of Northfield Road Email: mperonel @comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Southbound _
Start 1 16 21 26 31 3 41 46 51 56 61 66 71
Yime 15 20 25 30 35 40 45 50 b5 60 65 70 75 Total
0372107 0 0 0 (1} 2 1 4 5 3 3 o 0 0 18
01:00 0 [4] 1] 0 0 2 6 3 3 0 0 0 0 4
02:00 (] 0 0 2 0 0 1 1 3 0 0 0 0 7
03:00 0 0 0 0 2 2 6 8 1 [} 1] 0 0 18
04:00 1] 0 V] 0 1 2 7 14 2 o 4] 0 0 26
05:00 0 [} 1 0 3 7 23 42 N 4 2 1 0 114
08:00 0 0 0 2 ] 22 110 102 40 3 1 (1] 0 289
07:00 0 0 0 2 14 28 105 202 82 5 0 0 0 438
08:00 4] 0 1 2 7 21 74 164 91 11 2 0 0 373
09:00 1] 1 o 0 [} 23 102 134 81 15 3 0 0 385
10:00 0 0 0 3 10 26 84 122 78 13 2 0 0 338
11:00 1] 0 1 1 12 21 106 109 70 g 1 0 0 330
12 PM 0 o 1 6 7 24 92 133 a7 17 5 1 0 373
13:00 3} 0 0 2 4 26 7 112 88 26 3 2 0 340
14:00 0 1 0 4 14 29 93 144 78 34 2 1 0 400
15:00 0 1] [ 4 14 40 128 158 95 18 5 3 0 466
16:00 0 ) 4] 4 11 39 114 167 1156 28 2 0 [} 480
17:00 0 [ 0 8 12 43 118 182 125 30 1 1 0 5§20
18:00 0 0 0 1 1 40 85 134 101 27 4 2 0 415
19:00 0 0 0 2 9 30 87 88 56 12 2 4] 0 296
20:00 0 1} o 2 7 19 57 60 38 7 0 0 o 190
21:00 0 0 0 0 1 9 45 54 28 5 2 [ 0 144
22:00 0 0 0 0 4 12 30 27 12 3 0 4 0 88
23:00 0 0 0 0 1 3 1 14 17 7 2 1 0 58
Total 0 2 4 45 161 469 1575 2189 1325 278 38 12 [*] 6088 _
Percent 0.0% 0.0% 0.1% 0.7% 2.6% 7.7% 258% 35.8% 21.7% 4.6% 0.6% 0.2% 0.0%

Statistics 15th Percentile : 41 MPH
50th Parcentie : 47 MPH
85th Percentite : 53 MPH
90th Percentile : 54 MPH




Transportation Data Corporation Page 2
P.O. Box 334 Wakefield, MA 01880 03699Aspeed
Chase Road (Route 13) Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
south of Northfield Road Email: mperonel@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Northbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 _Total
03/22/07 [¢] 0 0’ 0 1 8 20 17 8 1 0 0 0 53
01:00 0 0 0 0 1 8 14 1 4 K 0 0 0 a7
02:00 0 0 0 0 2 3 7 7 3 0 0 0 0 2
03:00 0 1 0 0 2 6 9 7 3 0 0 0 0 28
04:00 0 0 0 0 1 8 16 10 3 0 0 D 0 38
05:00 0 0 0 1 2 15 40 a7 9 1 0 0 0 105
06:00 0 0 0 1 3 31 105 64 19 2 0 0 0 25
07:00 0 0 0 3 1 41 129 121 2 2 0 0 0 336
08:00 0 0 0 3 24 45 100 %8 27 3 0 0 0 300
09:00 0 0 0 1 10 28 126 100 38 3 0 0 0 306
10:00 0 0 1 3 19 2 115 84 43 2 0 0 0 296
11:00 0 0 1 1 5 32 130 131 36 ) 0 0 0 345
12PM 0 ) o 2 6 39 144 132 47 5 0 0 0 375
13:00 0 0 0 3 2 38 133 136 36 5 2 1 0 356
14:00 0 0 2 2 11 38 122 141 54 7 0 ¢ 0 377
15:00 0 0 0 3 12 65 175 179 54 4 0 0 0 492
16:00 0 0 1 5 8 74 230 164 a7 5 0 0 0 534
17:00 0 0 0 3 10 45 185 220 82 5 1 0 0 551
18:00 0 0 0 1 9 43 137 180 85 6 2 0 0 443
19:00 0 0 0 0 8 60 137 77 15 2 0 0 0 209
20:00 0 0 0 5 20 85 134 33 5 2 0 0 0 284
21:00 0 0 0 1 17 42 86 47 8 ) 0 0 0 201
22:00 0 0 0 0 12 18 67 37 5 2 o 0 0 141
23:00 0 0 0 1 2 7 19 20 6 1 0 0 0 56
Total 0 1 5 30 108 806 2380 2053 844 66 5 1 0 6200
Percent  00%  00%  01%  0.6%  32%  13.0%  384%  33.1%  104%  14%  01%  00%  00%

Statistics 15th Percentile : 40 MPH
50th Percentie : 45 MPH
85th Percentile : 50 MPH
90th Percentle : 51 MPH

Grand 0 4 1 92 420 1741 4924 4048 1237 133 1 2 0 12832
15t Percentise : 39 MPH
50th Percentile : 45 MPH
85th Percentile : 50 MPH
$85th Percentile : 54 MPH

Statistics Meoan Speed{Average) : 45MPH
10 MPH Pace Speed: 4150 MPH

Number in Paoe : 8972

Percant in Pace : 71.0%

Number of Vehicles > 46 MPH : 5431

Percent of Vehicles > 45 MPH : 43.0%




Transportation Data Corporation Page 4
P.O. Box 334 Wakefield, MA 01880 03699 Aspeed
Chase Road (Route 13) Tel. (781) 587-0086 Fax (781) 587-0189 Site Code: 908
south of Northfield Road Email: mperonel(@comcast.net
City/State: Lunenburg, MA
Client: MSTS/S. Akhtar
Southbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total
03122007 0 [} 0 0 0 1 3 5 4 4 1 0 0 18
01:00 0 0 o 0 0 1 0 1 1 0 0 0 0 3
02:00 ) 0 0 0 1 0 0 3 0 0 0 0 0 4
03:00 o 0 0 1 0 1 3 3 o 1 0 0 0 9
04:00 0 o 0 0 2 3 8 9 9 2 0 0 0 33
05:00 0 0 0 2 3 8 19 43 28 14 1 1 1 121
06:00 0 0 ° 1 13 29 80 109 54 18 3 0 0 317
07:00 o 0 0 1 14 44 102 170 106 17 2 1 0 457
08:00 0 2 1 5 23 a3 87 151 108 3 3 1 0 448
09:00 0 0 0 4 12 28 80 148 112 28 3 2 0 425
10:00 0 0 0 7 16 21 89 120 54 7 4 0 ) 318
11:00 0 o 1 5 10 45 82 13 57 6 2 0 o 321
12 PM 0 0 1 4 7 15 84 144 80 14 0 1 0 330
13:00 o 0 0 1 14 3 107 " a4 9 2 0 0 318
14:00 0 0 4 10 24 43 128 114 50 6 1 0 0 ag0
15:00 0 0 0 2 21 51 149 140 45 6 1 0 0 416
16:00 0 o 0 1 19 64 173 152 2 4 0 0 o 245
17:00 0 0 1 7 6 4 179 187 68 10 0 0 0 499
18:00 0 0 0 10 22 0 139 139 52 10 0 0 0 402
19:00 0 0 0 2 1 3 102 70 17 4 o 0 0 254
20:00 0 0 1 3 1 33 72 3% 9 o 0 o 0 164
21:00 0 0 0 2 8 14 57 18 6 2 0 0 0 128
22:00 0 0 0 0 2 8 35 30 7 1 0 0 0 84
23:00 0 0 0 0 0 2 19 2 6 2 o 0 0 51
Total 0 2 9 68 740 567 %17 2064 30 199 23 6 1 5845
Percent 0.0% 0% 0.2% 11% 4.0% 09%  308%  34.7%  15.6% 3.3% 0.4% 0.1% 0.0%

Statistics 15th Percentile : 40 MPH
50th Percentile : 48 MPH
85th Percentlle : 52 MPH
90th Percentile : 54 MPH

Gﬁ,’}é 0 4 13 113 401 1056 2382 4253 2255 477 62 18 1 12045
15th Percentils : 41MPH
50th Percentis @ 47 MPH
85th Percentile - 53 MPH
85éh Percentile : 55 MPH

Statistics Mean Spesd{Average) : 46 MPH
10 MPH Pace Speed : 41-50 MPH

Number in Pace : 7645

Percent in Pace © 63.6%

Number of Vehigies > 45 MPH : 7066

Percent of Vehicles > 456 MPH: 58.7%




thase Road (Route 13) north of

TDC.

Transportation Data Corporation
P.O. Box 734 Natick, MA 01760
Office: 508-651-1610 Fax: 508-651-1229

fassachusetts Ave (Route 2A) Site Code’
City, State: Lunenburg, MA 02959AVOLL
lient: MSTS/D. Dumais e
Start sB NB Combined arve il
__Time AM., P.M. AM. PM. ___AM. P.M. Lot s
12:00 7 98 16 100 23 198 S
12:16 3 96 13 90 16 186
12:30 4 98 8 110 12 208
12:45 6 20 116 408 10 47 110 410 16 67 226 818
01:00 4 94 8 96 12 190
01:15 7 92 7 124 14 216
01:30 3 114 5 102 8 216
01:45 1 15 118 418 4 24 118 440 5 39 236 858
02:00 4 124 4 120 8 244
02:15 3 130 8 150 11 280
I 02:30 4 106 1 136 5 242
02:45 2 13 106 466 1 14 122 528 3 27 228 994
. 03:00 8 122 4 135 12 257
03:15 6 132 2 136 8 268
l 03:30 3 116 0 144 3 260
03:45 2 18 130 500 2 8 132 547 4 27 262 1047
04:00 7 124 3 132 10 256
04:15 6 134 6 140 12 274
04:30 6 123 10 163 16 286
04:45 12 31 119 500 14 33 142 577 26 64 261 1077
05:00 28 157 34 146 62 303
05:15 40 140 20 1562 60 292 )
05:30 60 138 28 162 88 300 .
0545 54 182 109 544 42 124 168 628 96 306 277 1172
06:00 82 134 52 143 114 277 e
08:15 70 148 58 136 128 284
06:30 84 106 72 122 156 228
I 06:45 100 316 91 479 74 256 126 527 174 572 217 1006
07:00 107 126 58 96 165 222
07:15 134 a8 90 101 224 189
07:30 152 82 80 104 242 e 186
l 07:45 127 520 101 397 90 328 110 411 217 848 211 BO8
08:00 123 76 78 91 201 v 167
08:15 134 76 80 94 214 170
08:30 122 53 78 78 200 . 131
08:45 122 501 54 259 79 315 79 342 201 816 133 601
' 09:00 104 48 92 68 196 116
09:15 126 41 86 64 212 105
09:30 120 38 100 85 220 103
09:45 122 472 36 163 86 364 58 255 208 836 94 418
I 10:00 100 26 102 49 202 75
10:15 122 34 92 46 214 80
10:30 112 32 98 34 210 66
10:45 96 430 26 118 108 400 22 151 204 830 48 269
i 11:00 89 12 118 18 207 30
11:15 107 25 116 15 223 40
11:30 118 11 113 16 231 27
1145 98 412 7 55 87 434 18 67 185 846 25 122
Total 2931 4307 2347 4883 5278 9190
Percent  55.5% 46.9% 445% 53.1% Nr\\
Day 4 )
! Yor 7238 7230 | 14408 )
Peak 07:15 04:45 10:45 05:00 07:16 05:00
Vol. 536 554 455 628 884 1172
l P.H.F. 0.882 0.882 0.964 0.935 0.913 0.967
Page 1




lChase Road (Route 13) north of
[~ ~husetts Ave (Route 2A)

TDC

Transpoﬂatmn Data Corporation
O. Box 734 Natick, MA 01760
Office: 508-—651 1610 Fax: 508-851-1229

.Site Code: 771

G ate: Lunenburg, MA 02959AVOLUME
licat: MSTS/D. Dumais :
IC Stan S8 NB Combined Brvad
Time AM. P.M. AM. P.M. AM. P.M. Fr
12:00 5 110 17 114 22 224
12:15 10 129 18 129 28 258 -
12:30 14 110 8 122 22 232
12:45 6 35 110 459 156 58 122 487 21 93 232 946
01:00 1 116 7 122 8 238
01:18 4 112 6 1268 10 238
l 01:30 1 92 12 130 13 222
01:45 5 11 100 420 12 37 120 498 17 48 220 918
02:00 14 118 3 145 17 263
02:15 2 133 4 154 8 287
l 02:30 2 120 10 136 12 256
02:45 3 21 112 483 3 20 138 573 6 41 250 1056
03:00 1 130 5 160 6 280
03:15 6 140 4 130 10 270
03:30 8 133 4 172 12 305
0345 11 26 116 519 10 23 148 610 21 49 264 1129
04:00 8 134 4 142 12 276
04:15 10 154 8 141 18 295
04:30 4 132 14 150 18 282
04:45 10 32 122 542 16 42 160 593 26 74 282 1135
05:00 32 148 18 144 50 202
05:15 25 137 22 176 47 313
05:30 54 133 27 170 81 - 303 .
l 05:45 44 155 120 538 28 95 136 626 72 250 256 1164
06:00 58 134 52 161 110 295 :
06:15 74 138 74 154 148 292
730 96 128 80 150 176 278
l 5 90 318 102 502 82 288 132 597 172 606 234 1099
~. 00 112 102 76 112 188 214
07:15 134 118 85 99 219 217
07:30 145 107 93 85 . 238 - -202
07:45 140 531 83 410 100 354 102 408 240 885 . 185 818
08:00 114 7 98 88 212 R 159
08:15 142 64 86 75 228 139
08:30 108 61 78 96 183 157
08:45 128 492 49 245 98 357 70 329 226 849 119 574
l 09:00 110 54 85 71 195 125
09:15 143 56 104 72 247 128
09:30 120 53 88 78 208 : 131
09:45 117 490 44 207 96 373 62 283 213 863 106 490
l 10:00 106 40 118 72 224 112
10:15 104 32 113 49 217 81
10:30 135 46 122 48 257 94
10:45 97 442 38 156 117 470 33 202 214 912 71 358
i 11:00 113 22 106 54 219 76
11:15 98 31 116 44 214 75
11:30 124 19 106 26 230 45
11:45 120 455 16 88 92 420 32 156 212 875 48 244
Total 3008 4569 2537 5362 5545 9931
Percent 54.2% 46.0% 45.8% 54.0%
;'ﬁ‘
Day
I Total 7577 7699 ‘{5476
Peak 07:30 04:15 10:00 04:45 07:30 04:45
541 556 470 650 918 1190
0.933 0.903 0.963 0.923 0.893 0.950

Vol.
. PH.F.

Page 2




hase Road (Route 13) north of

TDC

Transportation Data Corporation
PO. Box 734 Natick, MA 01760
Office: 508-851-1610 Fax: 508-651-1229

assachusetts Ave (Route 2A) Site Code
City, State: Lunenburg, MA 02959AVOLL
lieat: MSTS/D. Dumais L
s8 NB Combined ’13“3!'“
Tamne AM. P.M. AM. P.M. AM. P, Sat -
42:00 8 132 19 142 27 274
12:15 12 148 10 142 22 291
12:30 12 146 16 127 28 273
12:45 8 40 128 555 20 65 146 557 28 105 274 1112
01:00 12 : 132 12 143 24 275
01:15 7 162 20 147 27 309
01:30 4 124 13 133 17 257
01:45 5 28 131 549 9 54 130 553 14 82 261 1102
02:00 9 121 11 129 20 250
02:15 1 118 10 128 11 246
l 02:30 5 107 6 141 11 248
02:45 5 20 119 465 8 35 110 508 13 55 229 973
03:00 1 97 7 154 8 251
03:15 4 123 5 117 9 240
I 03:30 4 140 2 123 6 263
03:45 4 13 130 490 1 15 118 512 5 28 248 1002
04:00 6 142 8 117 14 259
04:15 6 138 8 114 14 252
04:30 6 127 10 114 16 241
04:45 9 27 123 530 7 33 137 482 16 60 260 1012
05:00 6 127 6 108 12 235
05:15 14 112 8 108 22 220
05:30 24 99 11 106 35 205
05:45 21 65 110 448 12 37 100 422 33 102 210 870
06:00 26 118 17 88 43 : 204
06:15 32 85 32 94 64 189
06:30 36 108 34 04 70 202
I 06:45 56 150 84 403 36 119 82 358 92 269 166 761 (
07:00 45 96 47 96 02 192
07:15 60 05 34 84 94 179
07:30 62 74 54 76 116 150
07:45 78 245 49 314 52~ 187 74 330 130 432 123 844
08:00 68 68 73 58 141 126
D8:15 88 53 64 66 152 119
08:30 78 52 62 47 140 99
l 08:45 122 356 51 224 78 277 45 216 200 633 96 440
09:00 110 48 92 52 202 100
09:15 96 49 78 78 174 127
09:30 110 33 102 42 212 7
09:45 115 431 43 173 112 384 54 226 227 815 97 309
l 10:00 138 27 93 59 231 86
10:15 131 27 116 41 247 68
10:30 154 36 116 44 270 80
10:45 157 580 15 105 110 435 24 168 267 1015 39 273
' 11:00 135 24 120 28 255 52
11:16 140 20 130 34 270 54
11:30 134 14 144 35 278 49
11:45 160 569 16 74 126 520 28 125 286 1089 44 199 .
Total 2534 4330 2161 4457 4685 8787
Percent  53.8% 49.3% 46.1% 50.7%
Day
! Total 6854 6618 13472
Peak  10:30 00:30 11:00 00:45 11:00 00:30
Vol. 586 568 520 569 1089 1131
l PHF. 0916 0.877 0.903 0.924 0.952 0.915
Page




PRECISION
Northfield Road DATA 50104 Avolume
500" west of Chase Road (Route 13) . DUSTRESLUC Site Code: 803
City, State: Lunenburg, MA OfficeranAan 990 o8 Foen e TAAT344
Cheat: MSTS/D. Hao Foc508481.0716 Emallinfolpditiceom
Start EB wB Combinad 05
Tme . AM.__ . _PM____ _  AM_  __ PM AM PM. Wed_
12:00 ) 15 i 10 3 25
12:45 1 15 0 6 1 21
12:30 2 8 0 8 2 16
12:45 0 5 8 44 0 1 5 29 0 6 1 73
01:00 2 1 1 8 3 19
01:15 1 5 0 9 1 14
I 01:30 0 6 0 8 0 14
01:45 0 3 8 30 0 1 10 35 0 4 18 65
02:00 0 7 0 8 0 15
02:15 1 12 0 22 1 34
02:30 0 19 0 9 0 28
02:45 0 1 9 47 0 0 1 50 0 1 20 97
03:00 0 14 0 22 0 36
03:15 0 24 0 21 0 45
03:30 0 12 1 13 1 25
l 03:45 1 1 8 58 1 2 15 71 2 3 23 129
04:00 1 17 0 21 1 38
04:15 2 14 0 22 2 38
04:30 0 12 1 a2 1 44
04:45 2 5 22 65 0 1 19 o4 2 8 41 159
05:00 3 19 0 23 3 42
05:15 4 16 1 27 5 43
05:30 10 1 3 21 13 32
545 6 23 12 58 1 5 9 80 7 28 21 138
l; 100 10 13 0 14 10 27
3118 13 10 2 13 15 23
06:30 13 8 6 17 19 25
06:45 15 51 12 43 6 14 15 59 21 65 27 102
07:00 20 3 14 7 34 10
07:15 19 6 8 8 27 14
07:30 20 4 18 2 38 6
07:45 20 79 6 19 16 56 3 20 36 135 9 3g
08:00 7 4 9 10 16 14
l 08:15 13 6 8 7 21 13
08:30 23 5 6 7 29 12
08:45 10 §3 8 23 8 31 5 29 18 84 13 52
09:00 10 5 11 11 21 16
09:15 10 1 13 9 23 10
09:30 4 3 6 7 10 10
09:45 4 28 3 12 4 34 1 28 8 62 4 40
10:00 7 1 3 5 10 6
= 1015 8 4 10 2 18 6
10:30 7 7 1 4 18 11
10:45 ) 28 4 16 7 31 1 12 13 59 5 28
11:00 6 0 8 2 14 2
1145 8 5 6 0 12 5
11:30 7 5 6 3 13 8
11:45 4 23 5 15 7 27 1 6. 1 50 6 21 o
Total 300 430 203 513 503 943
Percent  59.6% 45.6% 40.4% 54.4%
Day
! oy 730 716 1446
. Pesk  07:00 04:30 07:00 04:30 07:00 04:30
Vol. 79 69 56 101 135 170
_BHF. 0859 0.719 0.778 0,789 0.888 0.944
{
Page 1




Notthfield Road : PRECISION
500" west of Chase Road (Route 13) D ATA 50104Aspeed
City, State: Lunenburg, MA INDUSTRES,.LIC . Site Code: 803
Clieat: MSTS/D. Hao e S A S
EB Fix 5084810716 Email:info@padccom
Start 16 20 25 30 35 40 45 50 55 60 65 70 Ave.
Time 14 19 24 29 M 39 44 49 54 59 64 690 9998 Total MPH
02/08/

05 0 0 0 0 1 1 3 0 1] 0 0 0 0 5 39
0%:00 0 0 D 0 0 2 0 1 0 0 0 0 0 3 39
02:00 0 0 o 0 0 0 1 0 0 0 0 0 0 1 40
03:00 0 0 0 0 0 ¢] 1 0 0 0 0 0 1] 1 40
04:00 0 0 0 0 0 1 2 1 1 1] 0 0 0 5 44
05:00 0 1] 1] 0 1 2 10 8 2 0 0 0 .0 23 44
08:00 1 0 0 0 1 1 17 18 3 0 (4] 0 0 51 42
07:00 0 1] 0 0 8 14 39 i4 4 2 0 0 0 79 42
08:00 0 1] 0 3 3 9 16 17 5 0 0 0 o 53 42
09:00 1 0 0 0 2 3 14 8 0 0 0 0 0 28 41
10:00 0 0 0 0 2 2 13 8 2 (1] 1 0 0 28 44
11:00 0 1] 0 0 1] 6 7 6 3 1 0 0 0 23 44

12 PM 1 0 (1] 1 7 6 20 8 1 0 0 0 0 44 40
13:00 0 1] 0 0 3 {] bk 8 1 1 0 0 ) 30 42
14:00 0 0 0 2 2 10 20 10 2 0 0 0 1 47 42
15:00 0 0 0 0 6 10 20 16 3 2 1 0 0 68 43
16:00 1 0 1 2 6 9 26 16 2 2 0 0 0 85 41
17:00 0 0 1 2 8 13 25 5 3 0 1 0 0 58 40
18:00 0 0 1 0 4 16 10 11 1 0 0 0 0 43 40
19:00 0 0 0 1 3 6 5 4 0 0 0 0 0 18 39
20:00 0 0 0 0 3 4 8 4 4 0 0 0 0 23 43
21; 0 0 0 1 0 3 5 3 0 0 1] 0 0 12 41
22:00 0 0 0 1 1 6 6 2 0 0 0 0 0 16 39
23:00 1 0 0 0 1 2 7 3 1 0 0 0 0 15 38

JMotal 503 13 60 142 _286_ 1/ 38 _ 8 .3 _ 0 _ 1 730

% O7% 00% 04% 18% 82% 105% 392% 234% 52% 1.7% 04% 00% 01%
%lle .
Speed 156th Percentile : 356 MPH
50th Percentlle : 42 MPH
85th Percentiie : 48 MPH
95th Percentile : 51 MPH
Stats 10 MPH Pace Speed : 4049 MPH
Number in Pace : 457
Porcent In Pace : 62.6%
Numbser of Vehicles > 40 MPH : 449
Percent of Vehicles > 40 MPH : 61.5%
Mean Spesd(Average) : 42 MPH
Page 1




Northficld Road PRECISION

500" west of Chase Road (Route 13) D ATA 50104Aspeed
City, State; Lunenburg, MA _INDUSTREES, LLC Site Code; 803
Client: MSTS/D. Hao Offce:So0cta 5955 o Fre MebSoA 744
wB Fax:500.481.0716 Emal:info@pdiiccom
Start 15 20 25 30 35 40 45 50 55 60 65 70 Ave.
Time 14 19 24 29 34 39 44 49 54 59 64 69 9990 Total MPH
02/09/

05 1] 0 (] 0 0 1 0 0 0 0 0 0 0 1 35
01:00 0 0 0 0 0 1 0 0 0 0 0 1] 0 1 35
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 1] *
03:00 0 0 0 0 1 1 0 0 0 0 0 0 (] 2 34
04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 30
05:00 0 [} 0 0 0 2 1 1 1 0 1] 0 0 5 43
08:00 1 0 0 0 3 4 2 3 0 1 0 0 1] 14 38
07:00 0 0 0 0 4 11 25 13 2 1 0 0 0 56 42
08:00 0 0 0 0 5 4 8 10 2 0 2 (1] 0 31 43
09:00 0 0 0 0 2 4 8 13 6 0 1 0 0 34 45
10:00 0 0 0 0 1 6 12 8 3 1 0 0 0 31 43
11:00 0 0 0 0 2 4 13 7 0 1 0 0 0 27 42

12PM 0 0 1 2 2 7 10 5 1 1 0 [¢] 0 29 40
13:00 0 0 0 2 1 13 9 5 4 0 1 0 0 35 41
14:00 1 0 0 1 8 9 17 11 3 0 0 1] 0 50 40
15:00 1 0 0 1 1 15 a5 14 3 1 0 0 0 71 42
16:00 0 ¢ 0 1 9 18 38 17 8 1 1 0 0 94 42
17:00 0 0 0 0 6 15 40 16 3 o 0 0 0 80 42
18:00 0 1 0 1 2 11 25 14 4 1 0 0 0 59 42
19:00 i} 0 0 0 2 5 6 4 2 1 0 0 0 20 42
20:00 0 0 1] 0 3 8 10 5 3 0 0 0 0 29 42
21:00 0 1 1 0 1 7 9 7 2 0 0 0 0 28 41
22:00 0 0 0 4] 2 2 5 3 0 0 0 0 0 12 41
23:00 1 0 0 0 0 2 1 1 0 1 0 1] (1] 6 38
Totl 4 2 2 8B _ _5 150 _275 _157 _4 10 5 0 _ 0 716

% 06% 03% 03% 11% 78% 209% 384% 219% ©&6% 14% 07% 00% 00%
%ile .
Speed 15th Percentile : 36 MPH
50th Percentiie : 42 MPH
85th Percentile 48 MPH
95th Percentile : 52 MPH
Stats 10 MPH Pace Speed : 4049 MPH
Number in Pace: 432
Percentin Pace : 60.3%
Number of Vehicles > 40 MPH ; 439
Percent of Vehicles > 40 MPH : 61.3%
Mean Speed(Average) : 42 MPH
Page 2
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N/S: New West Townsend Road g RE‘E'ST'ORJ
E/W: Nosthfield Road/Fisher Road  INDUSTRES, LLC

"RO.Box 301 Bertn,MA 01503
Office: 508.481.3999 Toll Free:688.734.7344
Fax:508481.0716 Emali:info@pdific.com

City, State: Lunenburg, MA

File Name : 50104A

Site Code

: 803

Statt Date :2/9/2005

Client: MSTS/D. Hao - PageNo :1
[ " Neest Tomsend Road Northfield Road NeWNesi Tomsernd Road ! Fiaher Road
. meNod‘h , meEast From South From West
St Tine | Rght| Tou | Lon, Pods | 08| Mght! Thnei Lot [ Pose | 258 ram [ | won| pecn] 17 R'ﬂm Lot Pode | 15| rop
Pukl'bll'FromDTOOAMbOBﬁAM Psak 101 )
Intersectio o700 AM ! ;

Volume 2 30 16 0 5| 5 8 43 0 56 37 16 2 O 65 8 18 1 0 27| 194

Percent 3.6 60.6 268 0.0 88 143 768 00 {673 20.1 36 0.0 ‘298 667 37 00
07:30 ! :

Voime © 11 5 0 18] 1 2 16 o0 19i m 8 0 0 19 1 8 1 0 sl 62
Peak 0.782
Factor

High Int. 07:45 AM 07:45 AM [ 07:30 AM 1 07:00 AM

Voume 1 14 5 0 20/ 1 3 1% 0 2011 8 0 0 1 1 7 0 0 8
Paak )

Factor 0.700 0.700 0.724 | 0.844

¥ - 2
sl ol T e
i, North i
L g
o ?
i iE
kx s
s 7
Let Thiv Right Peds
ISR T { A
| N
- 7g0] I _55 [_14%
at n T
LigNest Tonsond Road,




N/S: New West Townsend Road EREACL%IOK File Name : 50104A
E/W: Notthfield Road/Fisher Road INDUSTRIES, LLC Site Code : 803
City, State: Lunenburg, MA %%ﬂﬁ °"fm Start Date : 2/9/2005
Client: MSTS/D. Hao PROSLATIO Enatinfotyd PageNo :1
e e o e e —___ Groupe Printad- Cars - Trucks - I
l | NewWeslTomeerdRoad ~ | iy N oy o | e e '
H rom est i
[ “SuTine| RGMI Twal _Lek| Feds| G’ Thu! . (e[ Padk| TR Toul  Lof] Feds| R Tr o tsk T Feds | TiTom
07:00 AM 1 6 2 0 3 37T Tl 6 T3 1 el 17T o ol aw
07:15 AM 0 8 3 0 0 ] 6 0 12 2 1 0 5 3 0 0o 40
07:30 AM 0o N 5 0! 1 2 16 o 11 8 0 0 1 8 1 0 62
QoM 1.4 80l 1.3 %6 0of 8 3 0 0 1 _2 0 _o0 | 5
I Total 2 39 15 [ 8 43 0 37 16 2 i 8 18 1 o 184
08:00 AM 0 12 1 0i o© 0 9 0 3 2 0 0 3 1 1 0i 32
08:15 AM 0 8 0 0; 0 0 8 ol 10 3 1 0 1 (] 0 0; 31
gﬁm 3 g (1] 0 1 0 8 ol 11 1 (] 0 0 5 0 0] 31
: 0] 2 0 3 0 7 5 0 0 0 1 0 0 21
Total 0 29 2 0T 3 0 26 0] 31 7 1 0 4 7 1 o7 115
Grand Total 2 68 17 0y 8 8 69 ol 68 27 3 o] 12 25 2 o! 308
Appch% 23 782 195 00; 94 94 812 00| 694 276 31 00| 308 641 51 00]
Total% 06 220 55 00: 26 26 223 00 20 87 10 00| 39 84 06 00,
New West Townsand Road Northfteld Road 1 New Wae! Towrsend Road ] Fisher Road
FomNoth = _ .. FromEest ! Soun gty - - Trom West ]

o .. From
| Thu ! Left| Pads : A"P“R:gmémurmgml

Tolal

] R -

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1

Intersectio
n
Volume
Percent
07:30
Volume
Peak
Factor
High Int.
Volume
Peak
Factor

07:00 AM

2 39
36 69.6 268 0.0

0 M b 0 16

07:45 AM
1 14 5 0 20

0.700

%6 0 56

:

8 43 0

143 768 0.0 36 00

'67.3 20.1

i ;
56/ 37 16 2 0 55

i

.8 18 1 0 27| 184
{206 667 37 00

2 % o 19 1 8 0 0 19 1+ 6 1 0 8| 62

AM £ 07:30 AM
3 % o0 20,11 8 o0 0 19 1 7 0 0 8

0.724 .

0.700 ‘

: 0.782
1

| 07:00 AM

0.844




N/8: New West Townsend Road

E./W: Northfield Road/Fisher Road
City, State: Lunenburg, MA

PRECISION
D ATA
INDUSTRIES, LLC

RO, 8ok 301 Berin, MA 01503

Office: 5084813999 Toll Frees888.734.7344
Emadl: info@pdificcom

File Name : 50104A
Site Code : 803
Start Date :2/9/2005

Client: MSTS/D. Hao resRABLaTS PageNo :1
e Groups Printed- Care e g e -

- NewWest Townsend Road | Nortifietd Road |~ New Wost Townsand Road Figher Roed I

From Noith | From East From South From West ;

l. . SteriTime| Rght] Thu]  Lefl Peds! Right] Thu! LeR| Peds| Rght| Thru' LeR] Peds| Right] Thru] LeRt| Pods! Ini Toid;
07:00 AM 1 8 2 o3 3 B 0 6 3 1 0 1 770 Tob 3B
07:15 AM 0 8 3 0 0 0 6 0 12 2 1 0 5 3 0 0. 40
07:30 AM 0 11 5] 0 1 2 16 0 11 7 1] ) 1 6 1 0; 81
Or45AM - 1 0 M 5 0! 1. 3 % o 8 8 o0 Of 1 2 _0 0 _5¢

l Total 2 39 156 0 5 8 43 0 a7 16 2 0 8 18 1 0i 193
08:00 AM 0 12 1 0l 0 0 8 0 3 2 0 0 3 1 1 0 31
08:15 AM 0 8 0 0 0 0 8 0 9 3 1 0 1 ) 0 0] 30
08:30 AM 0 6 1 ol 1 0 6 o 11 1 0 0 0 5 0 0f 31
08:45 AM 0 3 0 0] 2 0 3 0 7 5 0 0 )] 1 0 0} 21
Total 0 29 2 0 3 0 25 0 30 11 1 0 4 7 1 0! 113
Grand Total 2 68 17 0I 8 8 68 0 67 26 3 0 12 25 2 0; 306
Apprch % 23 782 185 00; 95 9.5 810 00{ 698 271 3.1 00| 308 64.1 5.1 0.0:
Total % 07 222 5.6 00 28 26 222 00| 219 8.5 1.0 0.0 3.9 82 0.7 00:
New West Townsend Road Northfleki Road T New West Townsand Road l Fisher Road
l . | omEat_ . Fomseh. . api | ooy o bt
. . 3 1 n
R:ghtlThfu LeﬂIPods %mel Left Peds | 'roul“'“"‘l“"" Left: Pods | oo | o

Peak Four From 07:00 Ao 06:45 AM - Peak Tof 1 .

 Intersactio q7:00 AM } ;
oume 2 3 15 0 5| 5 8 43 0 56. 37 15 2 O 54: 8 18 1 0 27| 193
Percent 3.6 69.6 268 0.0 88 143 768 0.0 685 278 37 0.0 I296 667 37 00
07:30

Volume o 1 5 0 16 1 2 18 1] 19! 11 7 0 0 18% 1 -6 1 0 8 61
I Poak i ; 0.791
Factor '
High Int. 07:45 AM 07:45 AM : 07:30 AM { 07:00 AM
Volums 1 14 5 0 20 1 3 16 0 200 1 7 0 0 18 i 1 7 0 0 8
Paak
Factor 0.700 0.700 i 0.7502 0.844




N/S: New West Townsend Road BRE,E ’51!02 File Name : 50104A
E/W: Northfield Road/Fisher Road INDUSTRIES, LLC . Site Code : 803
City, State: Lunenburg, MA oftcesoaas o> ke Statt Date : 2/9/2005
Client: MSTS/D. Hao Page No :1
L ey e L . Groups Ptimad- Trucks e .
’ New West Townsend Road Noriiekd " """ New West Townsend Road Fisher Road i
From Novth } From East From South From West :
[ . SetTme| Rght! Thu! Lek.. Peds | Right! Theu | Lsfl] Pods| Rigt]| Thiu: _Lef| Pads Rghti Thu;  "Let’ Peds Ini Toted ;
l 07:00 AM 0 0 0 of "0 0 0 0 0 0 0 0 0 0 0 0! 0
07:15 AM 0 0 0 0! o0 0 0 0 0 0 0 0 0 0 0 0: 0
07:30 AM 0 0 0 0o 0 0 0 0 0 1 0 0 0 0 0 0! 1
OrASAM_ 00 0 0: 0 0 0 0 0 o 0 _of 0_ 0 o o0 o
Total 0 0 0 0" o 0 [ 0 1 0 0 0 0 0 0: 1
08:00 AM 0 0 0 0! o 0 1 0 0 0 0 0 o 0 0 0! 1
08:15 AM 0 0 0 o' o 0 0 0 1 0 0 0 0 0 0 0 1
08:30 AM 0 0 0 0, o 0 0 0 0 0 0 0 0 0 0 G 0
08:45 AM 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0, 0
Total 0 0 0 0,0 0 1 0 1 0 0 0 0 0 0 0] 2
Grand Toma 0 0 0 0i o 0 1 0 1 1 0 0 0 0 0 0 3
00 00 00 00f 00 00 1000 00 500 500 00 00| 00 00 00 00!
Toml % 00 00 00 ©00. 00 00 333 00| 333 833 00 00 00 00 00 00:
; New West Townsend Road Norifietd Road [ NewWeel Townsand Road | Fisher Road
FromNoth . ___ | fomBel L BemSath g fomMed )
i X N i . n
StatTine - Right | Theu | Len | Pods | AP0 nghtl'mm Left | Peds : .?:&'RWTMT Loft | Pocs %;WT""“ LsﬂlPods] Toni | Totm
Peak Hour From 07:00 AN 10 08:45 AM - Peak 1 of 1
Intersectio 7.0 am ; ,
Voume 0 0 0 0 6] 06 o 1 0 1 1 1 0 0 2, 6 0o o0 o 0 3
Percent 00 00 00 0.0 00 o0 "% o0 '500 500 00 00 £ 00 00 00 00
08:15 ' , )
Voume © 0 0 0 0f 6 0 o o0 0o 1 0 0 o 1,0 0 0 0 0 1
Pesak : i 0.750
Factor !
High Int. 6:45:00 AM 08:00 AM 1 07:30 AM ' 6:45:00 AM
Volume 0 O0 0 © o] o o 1 .o 1. 06 1 o0 0 1.
Peak ' .
Factor 0250, 0.500 ;




N/S: New West Townsend Road FRECISION File Name : 50104AA
E/W: Northfield Road/Fisher Road INDUSTRIES, LI C Site Code : 803
City, State: Lunenburg, MA %;%wﬂwm Start Date : 2/9/2005
Client: MSTS/D. Hao o718 Ehitogpctcm PageNo :1
U N TR [ WaeiRed T ewelTomsded T =~
, From North l From Esst : FromSouth o lfmnwm 5 -
App. | ] nt
N =3 e i A e e e A B s B
lntersecﬂ: 04:30 PM ; !
Voume 0 23 8 0 31] 13 18 59 0 90 45 45 3 0 93! 3 10 5 o0 18] 292
Percent 0.0 742 258 0.0 144 200 656 0.0 {484 484 32 00 [167 556 278 00
VoS 9 7 2 o 9 3 1 18 o 2610 1B o0 o0 2] o 3 1 o 4] e2
Peak ! 0.935
Factor i i
High Int. 05:00 PM 05:15 PM  04:45 PM { 05:00 PM
Voume 0 7 4 0 11| 3 10 13 o0 2/ 18 1M 2 0 3, 2 4 0 0 6
pronk 0.705 0.865 | 0.750 | 0.750
i Fil
- North y
TE + F
e In
g N
# g




N/S: New West ‘Townsend Road ERE‘E'ST'OX File Name : 50104AA
E/W: Nosthfield Road/Fisher Road INDUSTRIES, LLC Site Code : 803
City, State: Lunenburg, MA w%ﬂ#&%w Start Date : 2/9/2005
Client: MSTS/D Hao ' PageNo :1
e e PR . Groups Printed- Cars - Trucks e e )
, J New West Townsend Road i Novthfisld Road New West Townsend Road Figher Road
From North | From Eaet From South From West
. _StetTime | Righi] “Thu] Lek! Peds|_Rght]  Thu, LLeft| Pede| Ryght] Thul| _Lef[ Peds| Rignt' Thru' Lefi | Peds. [ ota.
04:00 PM 0 3 1 0: 7 1 8 0 12 8 2 [4] (1] 2 1 0. 45
04:15 PM 0 1 1 0! 3 3 10 0 9 11 1 0 1 1 1] 0 41
04:30 PM 0 8 0 0 ! 2 2 18 0 11 12 1 0 0 1 2 0 57
L Q445PM 0 1 2 0, 65 3 15 0] 18 _ 1 2 .0 1 2 2 0. _62
l Total 0 13 4 ol 17 2] 51 0 50 42 6 4] 2 6 5 0: 205
05:00 PM 0 7 4 0 ] 3 3 13 0 6 9 0 0 2 4 0 0 51
05115 PM 0 7 2 0: 3 10 13 0 10 13 0 (4] 0 3 1 0 f 62
05:30 PM 0 9 2 0 1' 4 4 10 0 9 13 1 0 0 1 1 0; 54
l 05:45 PM 1 7 3 0. 0 4 7 0 [} 9 1 0 1 1 0 0! 37
Total 1 30 11 0! 10 18 43 [} 31 44 2 ) 3 [°) 2 0: 204
Grand Total 1 43 15 0 27 27 94 0 81 88 8 0 5 15 7 0. 409
Apprch % 1.7 728 254 0.0 : 182 182 635 0.0 463 49.1 4.6 00| 185 558 259 0.0 I
Total % 0.2 105 3.7 0.0, 6.6 866 230 00 198 21.0 20 0.0 1.2 37 1.7 0.0 .
New West T ownsend Road Noriffierd Foad I New Wosl Townsend Road T Figher Rosd
FromNorth =~ ] .. [FromEsst VR N From South FromWest -
. { H ni
Start Time Toe. R!gm'Thm LeﬁTPods] Q:’Q;Rm muTm Padl_l T“‘g& R{ght[‘lhru[ Laft:PedsI Lol I
Poak Four From 04:00 PN 16 05:45 PM - Peak 1 671
lntensecﬁg 04:30 PM ; ’
Volume 0 23 8 0 31 13 18 59 0 90 45 45 3 0 e3! 3 10 5 0 18 232
Percent 0.0 742 258 0.0 144 200 656 0.0 484 484 32 0.0 . 16.7 556 27.8 0.0
05:15 . )
Volume (1} 7 . 2 0 9 3 10 13 26; 10 13 0 0 23! 0 .3 1 0 4 62
Peak i ; 0.935
Factor ’ !
High Int. 05:00 PM 05:15 PM . 04:45 PM , 05:00 PM
Volume 0 7 4 0 11 3 10 i3 0 26. 18 11 2 ) 31 2 4 a 0 6
Peak :
Factor 0.705 0.865 | 0.750 0.750




P .
N/$: New West Townsend Road PRECISION File Name : 50104AA
E/W: Notthfield Road/Fisher Road RNDUSTRIES, LLC Site Code : 803
City, State: Lunenbutg, MA %mﬁﬁ&”’m Start Date : 2/9/2005
Client: MSTS/D. Hao ’ PageNo :1
e — L e e e e e e Groupe Printed- Cars i e
I New West Towngend Road ¢ Nortifield New West Townsend Road Fisher Road
From Noith i From East From South From West P
(... _StiTme! Rightl Thul Lek Peds! Right| Thu]. Lefi| Pede! Right] Thu ™ TLefi] Peds]| Rignt! Thru| Lefi| Peds . Int Totl |
' - 04:00 PM ] 3 1 gl 7 1 8 0 12 8 2 0 0 2 1 0’ 45
04:15 PM 0 1 1 0: 3 3 10 0 9 11 1 0 1 1 0 o' 41
04:30 PM 1) 7 0 0. 2 2 18 0 11 11 1 0 0 1 2 0 55
. . 0445PM 0o 1 2 ol 5 3 15 0] 18 10 2 o] 1 2 2 of 6
l Total 0 12 4 0/ 17 9 5 0 50 40 8 0 2 6 5 0! 202
05:00 PM 1] 7 4 0 ; 3 3 13 0 4] 9 0 0 2 4 0 0 ; 51
05:15 PM )] 7 2 0. 3 10 13 0 10 13 1] 0 0 3 1 0} 62
05:30 PM 0 9 2 0; 4 4 10 0 9 13 1 0 0 1 1 ] . 54
l 05:45 PM 1 7 3 0 0 1 7 0 6 9 1 0 1 1 0 0, 37
Total 1 30 k] 0! 10 18 43 0 31 44 2 4] 3 9 2 0 204
Grand Total 1 42 16 0] 27 27 94 0 81 84 8 0 5 15 7 0] 406
Apprch % 1.7 724 259 00) 182 182 635 00| 468 4B6 46 00! 1B5 556 259 0.0}
Total % 0.2 103 3.7 00' 67 8.7 232 0.0 200 20.7 2.0 0.0 1.2 3.7 1.7 00
T New Wes Townsand Road Northfieid Road T NowWest Townsend Road | Fisher Road
l .. Fmmbe | pemEst L ThomSh o Fomwew | _
Stut Tima | Right | Thru LaﬂPedsl pon. ngh(l‘ﬂwu: Left | Peds %:RWIMTL«MM} £oe. | Right s Lmi'PodsJ o T;&J
Peak How From 04:00 PM G 05:45 PM - Pesk 1 of 1 :
, '““’Wn 04:30 PM i ;
I olume 0 22 8 0 30| 13 18 59 0 90, 45 43 3 0 1. 3 10 5 0 18 229.
Percent 0.0 733 267 0.0 144 20.0 656 0.0 495 473 33 00 :16.7 556 278 0.
05:15 ! .
Volume 0 7 2 Q g 3 10 13 0 26 10 13 0 0 23 : 0 -3 0 4 62
. Pesk l , 0.823
Factor ; :
HighInt. 05:00 PM 05:15 PM : 04:45 PM 05:00 PM
Volume 0 7 4 ] 11 3 10 13 1] 26 .18 10 2 0 30 2 4 0 0 6
Posk 0.682 0.865 ; 0.758 : 0.750
Factor i :




l N/S: New West Townsend Road BREE IS:rIO;l File Name : 50104AA
E/W: Northfield Road/Fisher Road INDUSTRIES, LLC Site Code : 803
City, State: Lunenburg, MA Wﬁ%ﬁﬁ% Start Date :2/9/2005
Client: MSTS/D. Hao ' PageNo :1
e L. - i CrOUpsPrimed-Trucks S, .
[ [ New West Townsend Road i Nortfiald Road I New Wesl Townsand Road Fisher Road :
{ Stert Time | ;‘I?unj_ml.oft Peds ]I hi an:imEaﬁLeﬂ 1 hi L Trom South | Peds ht me|Welt ‘, int
. _Right] Thu] lef| Peds | Rght{. Thu' LeR Peds| Right] Thu-  Lefi] Peds| Righl; Thwu]_ Lek ' Peds! Int Totsl -
04:00 PM 0 ) 0 0i" 0 0 0 0 0 0 0 0 0 0 0 0! 0
04:15 PM 0 0 o 0, 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 1 0 ol o 0 0 0 0 1 0 0 o 0 0 0 2
YdSPM 0. .0 0 0i 0 0 o o 0. 1 o o o o o of 1
l Total 0 1 0 617 0 0 0 0 0 2 0 0 0 0 "0 0! 3
05:00 PM 0 0 0 0! o0 0 0 0 0 0 0 0 0 0 0 0; 0
ot5PM 0 0 o ol o o o of o o0 o o o o o 0 0
05:30 PM 0 0 0 0! 0 0 0 0 0 0 0 0 0 0 0 0! 0
05:45 PM 0 0 0 0! o 0 0 0 0 0 0 0 o 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0
Grand Total 0 1 0 0. o0 0 0 0 0 2 0 0 0 0 0 0. 3
Apprch% 00 1000 0.0 00/ 00 00 00 00/ 00 100 00 00| 00 00 00 00
l Total% 00 333 00 00; 00 00 00 00 00 667 00 00| 00 00 00 00
Northfield Road 1 New West Townsend Road B Fishsr Road
- FomEsst ., FomSosh ©  _ FomWe -
Right ; Thru | La‘l’trPeds %RWMT Left , Peds %lmmlm; Le!!J‘Peds, 4‘;’& Tow_ﬂ
i ,
l 0o 0 0 6 ©0 0 2 0 o0 2 0 0 0 o 0 3
Percent 00 "% 00 00 0.0 00 00 00 00 1% 00 o0 00 00 00 00
04:30 ' i )
Voume 0 1 0 0O 11 0 0 0 o 0. 0 1 0 0 0 0o o o 0 2
Peak i 0.375
Factor : .
High Int. 04:30 PM 3:45:00 PM - 04:30 PM ' 3:45:00 PM
I Voume ©0 1 @ 0O i1l o 0 o0 o0 00 0 1 6 ¢ 1:
Peak i .
Foo 0.250 0.600




N/S: Chase Road (Route 13) File Name : 50104B
E/W: Northfield Road Site Code : 803
City, State: Lunenburg, MA Ot i ST S0% Tles b7 Start Date :2/9/2005
Client: MSTS/D. Hzo ' PageNo :1
[ T T 71T T Chasa Road (Routs 19) “Norihfield Road " Chase Roed (Routs 13) i " Northiisld Road
i From North From Esst From South ! From Weat
smm,e'mgmLmu_L unfpmf pop. Rigmll‘mmg Lo'nJPods #:&,mgmimj Left %thtlﬂwl Len; Peds | PP Tf.gﬂ
Peaak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1 - oot T e e - T
Inte:sacﬁﬁ 07:00 AM ‘
Volume 36 471 4 0 511 2 14 28 361 14 45 29 0 88| 1010
Percent 7.0 922 08 0.0 44 311 644 1169 511 330 0.0
07:30 I
Volume 13 123 0 0 136 1 5 15 102i 2 g 10 0 21 280
Peak . 0.802
Factor !
High int. 07:30 AM 07:30 AM | 07:45 AM
Volume 13 128 0 0 136] 1 5 15 102! 6 13 6 O 24
Peak i
Factor 0.939 0.897 : 0.917

3 R 1
séz FF
NS 37
& ET
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t_g EB
ESTXY 8‘
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oy | B
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N/S: Chase Road (Route 13) pRECISION File Name : 50104B
E/W: Northfield Road INDUSTREES, LLC Site Code : 803
City, State: Lunenburg, MA o&wmxaﬁmm’ 7344 Start Date :2/9/2005
Client: MSTS/D Hao PageNo :1
. . I Groups Printed-Cars-Trucks R — ..
j Chase Road (Route 13) | Noriffield Road Chaso Road (Route 1 " Nortieid Road ;
From Notth | From East From South From West i .
M SeaTme ] Rl ToT_ LeM] Pods| RERC Theu'! Lo Pede| Fgft] Tmul Lof Fede| Right| T  Lefi] Feds, I Toll|
07:00 AM 106 0F "1 "6 T4 "ol 2 T8 1 0] 5 14 a3 or 22
07:30 AM 15 = o o 1 5 1 o 3 & 3 o 2 §op oo o=
. UrASAM d0 19 2 0. 0 2 2 o 7 8 2 0 &5 13 & 0 260
I Totel 36 411 477707 2774 T U0 "2 M0 & 0] 4 s T 0 1010
0B00AM 5 98 1 0, 0 4 4 o 6 e 2 o 2 1 3 0. 190
geAsaM st 2 0. 4 0 3 o 3 8 3 o -5 7 3 0 190
: 3 05 1 0o 2 3 6 o 3 s 1 of o 8 8 of 209
0B45AM 5 116 3 0] 1 1 4 0| 6 6 3 0] 4 3 4 0 217
Total 18 414 7 0 4 8 7 0] 8 252 9 0] 20 20 1§ 0 808
GandToll 54 885 11 0 6 22 46 0| 38 2 15 0| M 6 48 0| 1816
Appreh % 57 €32 12 00! 81 207 622 00| 59 918 23 00| 231 442 227 00
Total% 30 487 06 00' 03 12 25 00| 21 326 08 00| 18 36 26 00
] Chase Road (Route 13) Northfield Road ! Chasa Road (Rowuls 13) ! Nosthbeld Road
|, ; fomboh, oot . FomEst | pomSouh R el =L
! , 1 i | i N ! e n
Nl NI AL AN L L R AL LR AR
sa TOm
'"'e’“‘mn 07:00 AM ; ;
l Volume 36 471 4 0 51| 2 14 20 0 45 20 340 6 O 366, 14 45 20 0 88| 1010
Percent 7.0 922 08 0. 44 311 644 00 D55 929 16 00 159 511 330 00
Vome 18122 0 o0 18| 1 5 15 0 210 3 & 2 o0 1021 2 .9 10 o0 21| 280
Peak ! ‘ 0.902
Factor ) i
High Int. 07:30 AM 07:30 AM 107:30 AM { 07:45 AM
Voume 13 123 0 0 13| 1 5 15 ©0 21 3 e 2 0 12, 5 1@ 6 0 24
I ook 0.939 0.536 ; 0897 0.917




N/S: Chase Road (Route 13) PRECISON File Name : 50104B
E/W: Northfield Road INDUSTRIES, LLC Site Code : 803
City, State: Lunenburg, MA Offce:SRAB13999 T8 Feas B8R THATIM Start Date : 2/9/2005
. Fax:S08481.0716 Emalkinfo@pdilic.com
Client: MSTS/D. Hao PageNo :1
e . o _._, Groups Printed-Care . I
| o | et Cenen | waen
R rom
T e | R TG e R Tl LT Rght] Thu: LeR| Fede| Wght. Tau| LeR' Feds ' Il Towl
g; (1)g QMM g :% 1 g : 3 ? 0 2 55 1 0 5 14 3 0 201
s 8 0 8 87 i 0 2 9 10 (4] 254
07:30 AM 13 121 0 of k| 5 15 0 2 94 2 0 2 g 10 0 274
0745AM 10 110 2 0; 0 2 2 of 7 8 2 0] 5 13 6  0; 248
I Total 36 454 4 0 2 14 29 0 19 325 6 (4] 14 45 29 0: 977
08:00 AM 4 88 k| 0! 0 4 4 0 6 66 2 0 2 1 3 V] 181
g;‘f;m 5 183 : g . (2) 0 3 0 3 58 3 0 5 7 3 0; 184
: 3 . 3 6 0 3 58 1 0 9 9 7 0- 199
l 08:45 AM 4 113 3 0i 1 1 4 0 5 59 3 0 4 3 4 0: 204
Total 16 397 6 Qi 3 8 17 0 17 238 9 0 20 20 17 0 768
Grand Total 52 B51 10 0. 5 22 48 0 36 563 15 0 34 65 46 0 1745
Apprch % 57 932 11 0.0 i 6.8 304 630 0.0 88 917 24 00| 234 448 317 0.0«
Total % 3.0 488 0.6 0.0: 03 1.3 26 0.0 21 323 0.9 0.0 1.9 3.7 28 0.0
Chass Road (Rouls 13) NaFﬂmrﬁ:dE&?ad ] crmRe.d(Romem) : Nmsf o
I Start Time ; RnghtlThn;M:e;;;thl App. .R-Ul‘l‘ﬂn.'ug-.l._eﬂ_]-l’ods!r AW'Rum!me Peds | R""’mgmlm Left - ij m]
Foak Foii Frons 07300 AN 008 AN —Peakd o 1 : 'l ' Totad | Toge | Tot
om
Intersecto o700 AM :
l Jdume 36 454 4 0 494 2 14 29 0 45: 19 325 8 0 3501 14 45 29 0 88 877
Percent 7.3 919 08 0.0 44 311 644 0.0 , 54 928 17 0.0 1159 511 330 0.0
07:30 ! i .
Volume 13 121,, 0 0 134 1 5 15 0 21 | 2 94 2 0 98 2 9 10 1] 21 274
l Peak ; 0.891
Factor i
HighInt. 07:30 AM 07:30 AM 1 07:30 AM r | 07:45 AM
Volume 13 121 0 0 134 1 5§ 15 0 2197 2 ©4 2 0 98' 5 13 6 (¢ 24
l Fm 0.922 0536 0.893 : 0.917




PRECISION i
I N/S: Chase Road (Route 13) PRECISION File Name : 50104B
E/W: Notthfield Road __ INDUSTRES,LIC Site Code : 803
. P,
City, State: Lunenburg, MA «ﬁ?ﬁ%ﬁﬁw”’mm Start Date :2/9/2005
I Client MSTS,/D. Hao Hibodycblccom PageNo :1
R R .o GroupsPrimed-Tricks e
| RS | e - oS
L ST | g Toul Lol e R Thu; _L_eftavl__.,Peag._. R They; Lo Pl | RG] Toul Lsf E_ec%' AT
l 0715AM 0 3 o o] o 0 0 0 o o0 0 of o o 0 0. 3
oz30AM 0 2 0 0. 0 o o o 4+ 3 0o o o o 0 o0 6
O745AM__ 0 5 0 0, o o0 o o o a4 o o o 0o o o 91
I Toel "0 70T 00 oo o] 1B 9ol o o 95 ol 33
08:00 m s Y ¢ o o o 0o 3 0o 0o 0 0 0 0 9
: 0 0 6 o o o o o o o o o o 6
0830AM 0 5 o ©0i 0 o o o o 3 8 o o o 2 o 10
l OB45AM 13 0 0, 0 0o o0 ol 1 8 o o o o 0 o 13
T S — 01 006 o 1 14 0 o 0 0 "2 o3
GrandTolal 2 34 1 0] 1 0o o of =2 2 0. o o o 2 @ 71
Appch% 54 919 27 00/1000 00 00 00| 65 635 00 00| 00 00 1000 00:
Tolal% 28 479 14 00! 14 00 00 00| 28 408 00 00| 00 00 28 00:
| GChasa Road (Route 13) Norihfield Road ; Chase Road (Route 13) 1 Rorthfield Road
I i P L T L e Fomiest . | L
° ¥ . . M| i : ! . n
MS:;:T§:;9;;L;I:U; LB:,;P:::’(];J?w ngh‘l!'l'h!‘ui Laﬂ]_Peds Twimght»m-,» Leﬁ‘_,Pads] Total Right]'n\ru, Laﬂ¥Pods Total TD‘&J
Tom 073 08:45 AM -

!nterseetlz 07:45 AM : {
Vowme 1 23 1 0 25| 1 o 0o 11 0 10 o0 o0 10! o o 2 o 2| 38!
Percent 4.0 920 4.0 0.0 0. 90 00 00 '00 10 00 o0 i 00 00 190 g9

A » o a 0 A I u 0 R ’ A ) R 0 o
ng;‘g c 8 0 0 9 ©6 O 0 O o0, 0 4 0 O 4 0 0 o0 o o 13
Peak ! 0.731
Factor ; ;
High Int, 07:45 AM 08:15 AM | 07:45 AM ' 08:30 AM
Volume 0 ] 0 0 9 4 0 i} ) 4 0 0 4i 0 0 2 0 2
F:;‘;‘: 0.894 0.250 | 0.625 : 0250




N/S: Chase Road (Route 13) EREIEIST!O;: File Name : 50104BB
E/W: Notthfield Road INDUSTRIES,LLC Site Code : 803
City, State: Lunenburg, MA O AT ol e oae ot 344 Start Date :2/9/2005
Client: MSTS/D. Hao A10716 foepdic.com PageNo :1
f Chase Road (Route 15) Norfhfieid Roéd 1 Chagé Road (Rouia 13) i Noitield Road
N N From North FromEsst =~~~ PomSouth . FromWest | _
| Siest Time Twu | Lefl| Peds Yo | Right T Thau | Left | Peds | aw, T | Rigitt [ Thay | mspadsymufmht]m“i Left ¥ Pads | apn Tow | int. Tots |
Peak Hour Analysfs From 04:00 PM to 0545 PM - Poak 1 0f 1
Peak Hour for Entire Intersection Begins at 04:45 PM
o445PM! 8 101 1 o 110 0 6 8 0 14 8 117 3 0 128! 5§ 5 12 0 22| 274
05:00PM: 9 95 1 0 105 2 10 6 0 1Bi 9 113 4 0 126;: 4 2 10 0 16| 265
05:15PM (- 11 11§ 1 0 127 0 7 2 0 g; 16 143 8 0 168, 11 4 4 0 19| 323
O530PM| 7 11 0 O 18] 3 8 3 0 4] 7 132 6 0 145! & 5 3 0 14| _291
TotddVokmes | 35 422 3 0 460 5§ 31 19 0 85; 40 505 22 0 567{ 268 16 29 0 71] 1153
%Ap.Toat| 76 017 07 O 91 564 345 0 __ ! 71891 39 0 __ 366 225 408 0 | __
.. PHF |.795 017 760 .000 .906| 417 776 584 .000 .764|.625 .883 .611 .000 ~.B44 |-591 800 604 000 807 .B@2
Cars; 35 412 3 0 450 5 31 19 ¢ 55, 40 500 22 0 582 26 16 29 0 71} 1138
% Cars ' 100 97.6 100 0 97.8] 100 100 100 0 100' 100 99.0 100 0 991100 100 100 0 100 987
Tucks, 0 10 0 0 10| 0 0 o0 o ol 0o 5 0 o 5. 0 0 0 0 0| 15
% Trucks ' 0 24 0 0 22 0 0 0 0 0, 0 10 0 0 08! o 0 0 0 0 1.3
' Peak Hour Data
: gim'om ] el g!g
Notth [T el
- TPeak Hour Baginé # 0445 PM ¢ g!gnﬁg‘ P
. | Cans : g Coi Bl
l - Trucks — [ £ '_§O; ! Py




N/S: Chase Road (Route 13) FRECISION File Name : 50104BB
E/W: Northfield Road  INDUSTRIES,LLC Site Code : 803
City, State: Lunenburg, ot 020 Bt WA 01503 Start Date :2/9/2005
I Client: MSTS/D. Hao PSNANTIE Bmakinfolpdlicoo Page No :1
Groups Printsd- Cars ~ Trucks
l Chasa Road (Routts 13) T Norhad Road Chase Road (Routs 13) Northield Road ]
From North ] From East From South From Weat 1
SteriTime | Right| Thul lef; Peds | Thu| Lol Peds| Rght] Thu' Lek| Peds| Wighi| Thru| LeR| Peds | Wi Toial
04:00 PM 4 119 1 0" 1 6 9 0 6 103 B 0 5 4 5 0 260
04:15 PM 7 118 0 0;: 2 8 5 of 12 126 9 0 3 7 7 0 304
l C4:30 PM| 14 97 1 0, 2 12 3 o] 15 118 9 0 3 5 7 0 287
..D44oPMI 8 11 1. 0 0O 6 8 0 8 17 3 0 &5 5 12 ol 274
Total 33 435 3 0! 5 32 25 0 41 465 27 0 6 217 3 0l 1HM
05:00 PM 8 85 1 0: 2 10 6 0 9 113 4 0 4 2 10 0| 265
05:15 PM 1 115 1 6. 0 7 2 0f 16 143 8 0 11 4 4 0, 323
05:30 PM 7 11 0 0. 3 8 3 0 7 132 6 0 6 5 3 0: 201
O545PM| 6 89 0 0, 2 2 3 0 9 & 1 0 4 4 3 0 _220
Total] 33 420 2 6 7 27 14 0] " 41 418 20 0| ' B2 ol fos9
GrandTotal| 66 855 5 0! 12 59 39 0| 82 940 47 of 41 3% 51 0! 2233
Apprch%| 74 923 05 6i 109 536 355 0 77 819 44 0f 32 281 398 0]
.. Total%] 3 383 02 0, o5 26 17 0| 37 4214 24 0/ 18 16 23 oy ___
Cas| © 835 5 6 "2 B9~ 39 0] B2 928 47 0] # 36 50 0: 2200
oo, %Cars) 100 877 100 _0, 100 100 100 9 100 987 100 0] 100 100 98 0! 985
Trucks 0 20 0 0i "0 0 0 0 0 12 0 0 0 0 1 0! a3
% Trucks 0 23 0 0! o0 0 ] 0 0 13 0 0 0 0 2 0! 1.5
" Thasa Road (Roufe 13) ’ NofhﬂoldRoia T “"Chage Road (Roifts 13) L . Nortifield Road T
’ T T Rl | T | Lt P | ot | FOGH | Thi T o | RO | i [ o | G [ T s | i | T Tem |
Stari Tame i H nTowd | L O
Hmm”&:lﬂ:tmmmmmmos—wmmm1%%m SRR SR L SSRISER SRR O it L
PeakHommentuelntarsemon Begins at 04:45 PM
0445PM! 8 101 1 0 10| 0 6 & 0 14; 8 147 3 O 128! 5 5 42 0 2| 274
Co00PM| 9 95 1 0 105 2 10 6 ¢ 18" 9 113 4 0 126 4 2 10 o0 16! 285
o5is5PM: 11 115 1 0 27| 0o 7 2 o 9. 16 143 9 O0 168° 11 4 4 0 19| 33
O5:30PM:_ 7 111 0 0 148 3 8 3 0 14! 7 132 6 0 145, & 5 3 0 14] 291
TomiVoms = 35 422 3 0 460 5 31 19 0 551 40 505 22 0 667, 26 16 29 0 71| 1153
%Ap. o 76 917 07 0 | 01564 345 0 71891 39 0 366 225 408 0 |
i .. PHF:!.785 917 750 S08| 417 775 504 000 7641625 883 611 000 844|501 800 604 000 .B07[ 862




N/8: Chase Road (Route 13)

E/W: Northfield Road
City, State: Lunenburg, MA

PRECISION
DATA
INDUSTRIES, LLC

PO.Box 301 Berkin, MA 01503
Office; S0BAB1.3999 Yol Free:848.734.7344

File Name : 50104BB
Site Code : 803
Start Date :2/9/2005

I C]ient: MSTs/D. Hao Fax:508481.0716 Email: info@pdific.com Page NO : 1
Prirded- Cars
' Chasa Road (Rodts 73) , Wnﬁo&—[—— Chase Road (Routs 13) Norfifield Road i
From North From Esst From meww !
StatTime | Right] Thu? [Tefi{ Peds| Right{ Thru| Lsfi| Peds| Fighi] Thu] Lei| Peds| Rigt] Thu! Leil Peds | Tt Tola "
04:00 PM 4 116 1 0 1 6 9 0 [} 102 [ 0 5 4 5 0. 265
04:15 PM 7 115 0 0: 2 8 5 0 12 124 9 0 3 7 7 0, 299
04:30 PM 14 95 1 0; 2 12 3 0 15 115 9 0 3 5 7 0i 281
S 04d5PM) 8 10 4 0/ o0 6 8 0 8 15 3 0l b5 5 12 0, 272
Total 1 3 427 3 0 5 32 25 0 41 456 27 0 16 21 31 0. 1117
05:00 PM 9 92 1 0] 2 10 6 0 9 110 4 0 4 2 10 0 259
05:15 PM 11 113 1 0i 0 7 2 0 16 143 9 0 1 4 4 0: 321
05:30 PM 7 108 ] 0: 3 8 3 0 7 132 6 0 6 5 3 0: 288
L045PM) 6 97 0 0 2 2 3 o, .9 8 1 0 A4 4 2 L8, 217
Total 3 408 2 0 7 27 14 0 41 472 20 0 25 133 19 0! 1083
Grand Total 66 835 5 0: 12 59 39 0 82 928 47 0 41 36 50 0: 2200
Apprch % 7.3 922 0.6 0! 10.8 536 355 0 78 878 4.4 0| 323 283 394 0
I Total % 3 a8 0.2 0: 05 27 1.8 0 3.7 422 2.1 0 19 1.6 23 0,
[ cTTTe ': " TChase Roed(Routn EE I - '_'”_'Nommquﬁam i! “cnue‘“'ﬁo”ad sff%;ub 13 "! ) Fmﬁrﬁa&d“—m

[

From Noith
rtTime'ggg | 7o, Left] Pods | A tom
. rour Analysis From 04:00 PM %0 05:45 PM - Peak
Peak Hour for Entire Intersecfion Begins at 04

1oft
45 PM

_&g_ﬁ'fmﬁi [ edclmvou R_oghuThmT

ot Pods | A To gwr Thu]__'r_' Pads | Ao, Tow | T Totl |

0445PM- 8 101 ) 0 110 0 6 8 0 14: 8 115 3 0 126i &5 -5 12 0 2| 272
O5:00PM: 9 92 1 0 102 2 10 6 0 18 9 110 4 0 123, 4 2 10 0 16| 259
05:16PM - 11 113 1 0 125 0 7 2 0 9. 16 143 9 0 168 11 4 4 0 19| 321
05:30PM ¢ 7 106 e 0 113 3 8 3 0 14; 7 132 6 0 1457 & 5 3 0 4] 286
Totsl Volume = 35 412 3 0 450 5§ 31 19 0 55 40 500 22 0 562, 28 16 28 0 71} 1138
%A Totel i 7.8 916 0.7 0 8.1 564 345 1] , 7.4 89 39 0 368 225 408 0

PHF | .795 912 .750 000 .800|.417 775 .594 .000 764 .625 .B74 611 .000 836 |.591 .800 .604 .000 .B07 | .886




I N/S: Chase Road (Route 13) EREAC'ST!OX File Name : 50104BB
E/W: Northfield Road INDUSTRIES,LIC Site Code : 803
City, State: Lunenburg, MA e T Start Date :2/9/2005
l Client: MSTS/D. Hao FRCS0ASIOTIE. Emaltinfoepditcaom PageNo :1
: ___Groups Printad- Trucks
l Chass Road (Roufa 13) f Northfisld Road Chase Road (Route 13) Northfield Road !
_ A From North ; From East From South From West
_ Stutiime | Right] Thu| LeftT Peds. Wigh] Thru! L] Peds| Right| Thul LoK| Pade| Righi| Tha| [ Peds | inf. Total
0400PM|~ 0 3 0 0 0 0 0 o o 1 0 0o 0 o0 o0 oI 4
JutsbM) 03 0 0, 0 0 o o 0 2 0o o o o0 o 9o 5
O430PM) 0 2 0 0i © o0 o o o 4 o o o o o o 6
- Gad5PM| 0 0 0 0. 0 0 o _o o 2 o o o o o o 2
Todl] 0 8 0 0" "o o o ol o "9 G of "0 0 O 0. 17
05:00PM| 0 3 0 0 6 o o o 06 3 o o o o o o 6
05%5PM| 0 2 6 o0 o0 o ¢ o o6 o o a o o o o 2
0530PM| 0 5 0 0o 0 o o0 o ©o o ©o o o o o o 5
O45PM| 0 2 0 _of o o0 o o/ o0 o0 o .o o_ 0o 1 o 3
Total 0 12 0 o' o ] 0 [} ] 3 0 o] © 0 1 of 16
' GandTotall 0 20 0 0 o6 o0 o o o0 42 o0 o o o 1 0. 33
Appch%| 0 100 0 0, ©0 0 0 0 ©0 10 0 O 0 0 10 o0
Toal%| o0 66 ©0o o0f © 0 o o o0 34 0 o 0O o 3 0
T T T e owe T ] T Noweld Road 1 7 Chase Road RouB T8 T orihfield Road ,
I meiﬁ‘mLm%j‘aM] R o e | Pads [ R Right | TH | Lo o 1 o | g | T e [ i i ] |
Pm——_’_leWPMbOSMPM-M1 of1 ) e T - T T T T T T
Peak Hour for Entire Intersection Begins at 04:15 PM
O4:45PM; o0 3 o0 o0 3 0 0 © 0 0 0 2 0 O 2, 0 -0 0 o0 o0 5
0430PM: 0 2 0 o0 2/ 6 ©0 0 0 o0 O 4 0 O 4: 0 0 o0 o0 ol s
O445PM 0 0 0 0 0 0 0 O © 0o 0 2 0 0 2/ 0 0 0 0 o 2
0500PMi 0 3 6 0 3| 0 6 o0 o0 o0, 0 3 0 0 3 o o o o o &
TowmVome [ 0 B © 0 8 0 ©0 0 0 0. 0 T 0 o0 M 0 o0 0o o0 o] 1
%ARTos 0 100 0 0 00 0 o 0. 100 0 © P 00 0 0
' PHF1.000 667 000 .000 667 | .000 000 000 .000 000 .000 868 000 000 688 .000 000 000 000  .000] 792




-

e Seasonal Annual Adjustment

Proposed Highfield Village Development, Lunenburg, Massachusetts




&
o
".ﬂL i

MS TRANSPORTATION SYSTEMS, INC. o8 ,
Two Bishop Street SHEETNO. — oF —
P.0. Box 967 I e 2l 6105

FRAMINGHAM, MA 01760

(508) 620-2832 FAX (508) 620-6897 CHEGKED BY DATE
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MHD Permanent Count Station Data STATION 3296 - LANCASTER - RTEJ-190 - NORTH OF RTE.117
Seasonsl Adjnstments and Auvnoal Traffic Growth Calenlations
Year February  Average
STATION § - STERLING - RTE.12 - NORTH OF RTE.I-190. ADT  Month ADT
2000 34,767 37,641
Year Febroary  Average 2001 36,553 37,490
ADT  Month ADT 2002 37,000 39,679
2003 36,000 39,579
2000 7,834 8,274 2004 38324 41,168
2001 8,223 8,644 Average
2002 7,900 8,647 36529 39111
2003 7,671 8,969
2005 8,200 8,452 Seasonal Adjustment February
Average Annual Traffic Growth (1996-2004) 7.07%
7966 8597 2.26%
Seasonal Adjustment February

Axnnual Traffic Growth (1993-2005) 7.93%
0.43%

STATION 3008 - WESTMINSTER - RTE.2 - EAST OF RTE.140

- Year February  Average
ADT  Month ADT
2000 37,417 39,362
2001 38,525 40,923
2002 41,414 42,663
2003 38,504 42,168
2004 41,389 43,257
2005 41,772 42,991
Average
39837 41894
Seasonal Adjustment February
Annual Traffic Growth (1996-2005) 5.16%
1.78%
Average Seasonal Adjustment February
Average Annual Traffic Growth 7.50%
1.49%
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¢ Accident History

Proposed Highfield Village Development, Lunenburg, Massachusetts
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MassiREway

CRASH RATE WORKSHEET

CITY/TOWN : Lunenburg, MA COUNT DATE :
DISTRICT : 3 UNSIGNALIZED : SIGNALIZED :
) ~ INTERSECTION DATA -~

MAJOR STREET : Chase Road

MINOR STREET(S) : Northfield Road

Chase
Road
INTERSECTION | Norih
DIAGRAM
(Label Approaches) Northfield Road
\‘\
Peak Hour Volumes
APPROACH : 1 2 3 4 5 s
DIRECTION : EB WB NB SB
VOLUMES (PM) : 96 65 614 506
"K* FACTOR: APPROAGCH ADT : ADT = TOTAL VOLFK® FACT.
TOTAL # OF #OF AVERAGE #OF |
ACCIDENTS : | vEARS: 8 ACCIDENTS (A): |3-6686667
A * 1,000,000
CRASH RATE CALCULATION : | 0.7528365]  RATE = oo
Comments :

ane [ ]

ane [ ]

ane [

INTERSECTION
REF #




Massilpinyay

CRASH RATE WORKSHEET

CITY/TOWN : Lunenburg, MA COUNT DATE : Feb-05
DISTRICT : 3 UNSIGNALIZED : siGNALZED: [ ]
~ INTERSECTION DATA ~
MAJOR STREET:  New West Townsend Road
MINOR STREET(S) : Northfield Road
New West
Townsend
INTERSECTION | North Road
DIAGRAM I
(Labet Approaches) Northfield Road
Peak Hour Volumes
APPROACH : 1 2 a 4 5 6
DIRECTION : EB WB NB SB
VOLUMES (PM) : 18 103 103 34
“K* FACTOR: APPROACH ADT : ADT = TOTAL VOLFK* FACT.
TOTAL # OF #OF AVERAGE # OF
ACCIDENTS : 4 | YEARS: 8 ACCIDENTS (A): |1-3333333
A * 1,000,000

CRASH RATE CALCULATION :

Comments :

1 .3592439' RATE =

(ADT " 365)

INTERSECTION

rere [ ]
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e Trip Generation

FProposed Highfield Village Development, Lunenburg, Massachusetts




TRIP GENERATION WORKSHEET

MS Transportation Systems, Inc,
LAND USE: Single Family Detached Housing
LAND USE CODE: 210 Independent Variable-—Trips per DU
JOB: Proposed Highfield Village Development, Lunenburg, MA
JOB NUMBER: 908 Number of Units: 66
WEEKDAY
RATES: Total Trip Ends Directional Dist.
Average Low High Enter Exdt
DAILY 9.57 431 2185 50% 50%
AM PEAK 0.75 033 227 25% 75%
PM PEAK 1,01 0.42 2.98 63% 37%
PK GEN AM 0.77 033 2.27 26% 74%
PK GEN PM 1.02 042 2.98 64% 36%
BY AVERAGE BY REGRESSION
Total Enter  Exit Total Enter  Exit
DAILY 632 316 316 709 355 355
AM PEAK 50 13 38 56 14 2
PM PEAK 67 42 25 74 47 27
PK GEN AM 51 13 38 58 15 43
PX GEN PM 67 43 24 77 49 28
SATURDAY
RATES: Total Trip Ends Directional Dist.
Average Low High Enter Exit
DAILY 10.10 532 1525 50% 50%
PEAK HR 094 0.5 1.75 54% 46%
BY AVERAGE BY REGRESSION
Total  Enter . Exit Total Enter  Exit
DAILY 667 334 334 712 356 356
PEAK HR 62 33 29 70 38 32
SUNDAY
RATES: Total Trip Ends Directional Dist.
Average Low  High Enter Exit
DAILY 8.78 4.74 12.31 50% 50%
PEAK HR 0.86 0.55 1.48 53% 47%
BY AVERAGE BY REGRESSION
Total Enter  Exit Total Enter  Exit
DAILY 579 290 290 573 287 287
PEAK HR 57 30 27 65 34 31

SOURCE: Trip Generation, 7th Edition, Institute of Transportation Engineers, 2003.




TRIP GENERATION WORKSHEET
MS Transportation Systems, Inc.

LAND USE: Golf Cowrse

LAND USE CODRE: 430 Independent Variable---Trips per Hole
JOB: I waenburg Golf Course, Lunenburg, MA
JOBNUMBER: © <0 No.ofHoles: 18
WEEKDAY
RATES: Total Trip Ends Directional Dist.
Average Low High  Enter Exit
DAILY 3574 14.50 54.44 50% 50%
AM PEAK 2.22 1.06 4.52 79% 21%
PM PEAK 2.74 1.67 4.11 44% 56%
PK GEN AM 3.01 2.25 4,72 47% 53%
PK GEN PM 356 342 3.383 43% 57%
BY AVERAGE BY REGRESSION
Total  Enter Exit Total  Enter Exit
DAILY 643 322 322 <—--- Not Given --—->
AM PEAK 40 32 8 <~we- Not Given ---->
PM PEAK 49 22 27 <----- Not Given «—:>
PK GEN AM 54 25 29 <-——Not Given -~~->
PK GEN PM 64 28 36 <-=-— Not Given -~-->
SATURDAY
RATES: Total Trip Ends Directional Dist,
Average Low High  Enter Exit
DAILY 40.63 16.0  70.83 50% 50%
PEAK HR 4.59 1.61 7.17 49% 51%
BY AVERAGE BY REGRESSION
Total Enter Exit | Total Enter Exit
DAILY 731 366 366 < Not Given ——>
PEAK HR 83 41 42 <----~Not Given ——:>
SUNDAY
RATES: Total Trip Ends Directional Dist.
Average Low High  Enter Exit
DAILY 39.53 18.89 56.61 50% 50%
PEAK HR 4.43 2.5 7.0 49% 51%
BY AVERAGE BY REGRESSION
Total Enter Exit Total Enter Exit
DAILY 712 356 356 <----- Not Given ——>
PEAK HR* 80 39 41 <—— Not Given =--->

* In/Out Distribution based on Saturday information,

SOURCE: Trip Generation, 7th Edition, Institute of Transportation Engineers, 2003,




e Trip Assignment

Proposed Highfield Village Development, Lunenburg, Massachusetts




Res. To Work Trip Dist. Cal. Sheet*

Working City/Town Trips  Percentage Via Route

Lowell 49 1.3% Route 2A E
Concord 50 1.3% Route 2A E
Westborough 50 1.3% Route 2A E
Shrewsbury 51 1.3%  Route 2AE !
Clinton 69 1.8% Route 13 S
Boston 96 2.5% Route 2A E
Mariborough 97 2.5% Route 2AE
Gardener 105 2.7% Route 2A W
Acton 108 2.8% Route 2A E
Townsend 126 3.3% Route 13 N
Littleton 141 3.7% Route 13 S
Ayer 143 3.7% Route 2AE
Worcester 291 7.6% Route 13 8
Leominster 689 18.0% Route 138
Fitchburg 833 21.8%  Route 2A W
Lunenburg 923 24.2% Route 2A E(12.1%)/Route 13 S(12.1%)
Total 3821

Est. Dist.
Northfield Rd. West 5%
Northfield Rd East 30%
New W. Townsend Rd. North 1%
New W. Townsend Rd. South 20%
Route 13 North _ 4%
Route 13 South 40%
Total 100.0%

Note: * Based on Year 2000 Census Data




Site Traffic
In 22

Out 27
Total 49

Trip Assignment - Existing Golf Course w é} £
Proposed Highfield Village Development S
Lunenburg, Massachusetts Not to Scale

MS Transportation Systems, Inc. " Framingham, Massachusetts FIGURE A




Site Traffic
In 14

Out 42
Total 56

N
Trip Assignment \ A W 4@.5
 Proposed Highfield Village Development S
. _anenburg, Massachusetts Not to Scale
MS Transportation Systems, Inc. Framingham, Massachusetts FIGURE B
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HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: Sa
ncy/Co. : MS Transportation Systems, Inc
ce Performed: 3/24/2007

Analysis Time Period: Existing AM Peak

Intersection: Northfield Rd@Chase Rd

Jurisdiction: Lunenburg

Units: U. 8. Customary

Analysis Year: 2007

Project ID: 904 Highfield Village, Lunenburg, MA

East/West Street: Northfield Road

North/South Street: Chase Road

Intersection Orientation: NS Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 19 366 22 4 506 40
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.94 0.954 0.94
Hourly Flow Rate, HFR 21 406 24 4 538 42
Percent Heavy Vehicles 0 -- - 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Uﬂstream Signal? No No
M*nor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 o 12
L T R | © T R
Volume 31 25 2 31 51 18
Peak Hour Factor, PHF 0.54 0.54 0.54 0.92 0.92 0.92
Hourly Flow Rate, HFR 57 46 3 33 55 19
Percent Heavy Vehicles ¢ 0 0 0 o 0]
FPercent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Sexrvice
Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 21 4 106 107
C(m) (vph) 1004 1140 182 225
v/c 0.02 0.00 0.58 0.48
95% queue length 0.06 0.01 3.14 2.35
Control Delay 8.7 8.2 49,2 34.7
LOSs A A E D
] zoach Delay 49.2 34.7

Apgoroach LOS E D




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: - sa
MS Transportation Systems, Inc
3/24/2005

Agency/Co.:
Date Performed:

Analysis Time Period: Existing AM Peak

Intersection:

Jurisdiction: Lunenburg
Units: U. S. Customary
Analysis Year: 2007

Project ID:
East/West Street:

Northfield Road

North/South Street: New West Townsend Road
Intersection Orientation: NS

Northfield Rd@New W. Townsen

Study period (hre): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | © T R

Volume 2 17 46 16 42 2
Peak-Hour Factor, PHF 0.72 0.72 0.72 0.70 0.70 0.70
Hourly Flow Rate, HFR 2 23 63 22 60 2
Percent Heavy Vehicles o] -- -~ 0 - -~
Median Type/Storage Undivided
RT Channelized?
Lanes 0 1 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | T "R
Volume 48 9 5 1 21 9
Peak Hour Factor, PHF 0.70 0.70 0.70 0.84 0.84 0.84
Hourly Flow Rate, HFR 68 12 7 1 25 10
Percent Heavy Vehicles 0 0 0 o 0] o
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No No /
Lanes 0 1 0 1 0
Confiquration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 2o 11 12
Lane Config LTR LTR | LTR | LTR
v {vph) 2 22 87 36
C(m) (vph) 1554 1523 759 761
v/e 0.00 0.01 0.11 0.05
95% gueue length 0.00 0.04 0.39 0.15
Control Delay 7.3 7.4 10.4 10.0-
LOSs A A B A
Approach Delay 10.4 10.0-
Approach LOS B A




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: Sa
wncy/Co. : MS Transportation Systems, Inc
- ~.te Performed: 3/24/2007
Analysgis Time Period: Existing PM Peak
Intersection: Northfield Rd@Chase Rd
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2007
Project ID: 908 Highfield Village, Lunenburg, MA
Eagt/West Street: Noxrthfield Road
North/South Street: Chase Road
Intersection Orientation: NS Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 33 538 43 3 454 39
Peak-Hour Factor, PHF 0.84 0.84 0.84 0.91 0.91 0.91
Hourly Flow Rate, HFR 39 640 51 3 498 42
Percent Heavy Vehicles 0 -- -- 0 -- -
Median Type/Storage ‘ Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Ugtream Signal? No No
Muinor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 20 40 5 32 25 39
Peak Hour Factor, PHF 0.76 0.76 0.76 0.81 .81 0.81
Hourly Flow Rate, HFR 26 52 6 39 30 48
Percent Heavy Vehicles 0 0 0 0 0 ¢
Percent Grade (%) 0 0
Flared Approach: Existe?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 39 3 84 117
C{(m) (vph) 1039 913 139 171
v/c 0.04 0.00 0.60 0.68
95% qgueue length 0.12 0.01 3.14 4.06
Control Delay 8.6 9.0 64.2 . 62.4
Losg A A ' F F
x roach Delay 64.2 62.4
Approach LOS F F




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurigdiction:

SA

MS Transportation Systems, Inc

3/24/2007

Existing PM Peak

Northfield Rd@New W. Townsen
Lunenburg

Units: U. S. Customary

Analysis Year:
Project ID:

2007

908 Highfield Village, Lunenburg, MA

Northfield Road
New West Townsend Road

Eaegt/West Street:
North/South Street:

Intersection Orientation: NS Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 3 48 52 9 25 0
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.71 0.71 0.71
Hourly Flow Rate, HFR 4 64 69 12 35 0
Percent Heavy Vehicles 0 - -- 0 - --
Median Type/Storage Undivided /
RT Channelized? :
Lanes o 1 0 o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 68 21 14 5 12 3
Peak Hour Factor, PHF 0.87 0.87 0.87 0.75 0.75 0.75
Hourly Flow Rate, HFR 78 24 16 6 i6 4
Percent Heavy Vehicles 0 o 0 o 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR [ LTR
v {vph) 4 12 118 26
C{m) (vph) 1589 1464 780 741
v/c 0.00 o0.01 0.15 0.04
95% queue length 0.01 0.02 0.53 0.11
Control Delay 7.3 7.5 10.4 10.0+
LOS A A B B
Approach Delay 10.4 10.0+
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: SA
mey/Co. : MS Transportation Systems, Inc
.ce Performed: 3/214/2005
Analysis Time Period: No-Build AM Peak
Intersection: Northfield Rd@Chase R4
Jurisdiction: Lunenburg
Units: U. S. Customary
Analysis Year: 2012
Project ID: 908 Highfield Village, Lunenburg, MA
East/West Street: Northfield Road
North/South Street: Chase Road
Intersection Orientation: NS Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 20 404 24 4 558 44
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.94 0.94 0.94
Hourly Flow Rate, HFR 22 448 26 4 594 46
Percent Heavy Vehicles 0 -- -- 0 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 o 1 0
Configuration LTR LTR
Unstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 34 27 2 34 56 20
Peak Hour Factor, PHF 0.54 0.54 0.54 0.92 0.92 0.92
Hourly Flow Rate, HFR 62 49 3 36 60 21
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) o 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 o
Configuration LTR LTR
Delay, Queue Length, and Level of Service_
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 22 4 114 117
C(m) (vph) 954 1099 148 150
v/c 0.02 0.00 0.77 0.62
95% queue length 0.07 0.01 4.75 3.48
Control Delay 8.9 8.3 83.0 50.3
LOSg A A F F
'~ roach Delay 83.0 50.3
Ap.proach LOS F F




l HCS+: Unsignalized Intersections Releage 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

SA

MS Transportation Systems, Inc
3/44/2007

No-Build AM Peak

Northfield RA@New W. Townsen
Lunenburg

Units: U. S. Customary

Analysis Year:

2012

Project ID: 908 Highfield Village, Lunenburg, MA

East/West Street:
North/South Street:

Northfield Road
New West Townsend Road
Intersection Orientation: NS

Study period (hrs): 0.25

l Vehicle Volumes and Adjustments
Major Street: Approach ‘Northbound Southbound
Movement 1 2 3 | 4 5 6

I L T R | © T R
Volume 2 19 50 18 46 2
Peak-Hour Factor, PHF 0.72 0.72 0.72 0.70 0.70 0.70

l Hourly Flow Rate, HFR 2 26 69 25 65 2
Percent Heavy Vehicles 0 -- - 0 - --
Median Type/Storage Undivided /
RT Channelized?

l Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No

I Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

I L T R | © T R
Volume 53 10 6 1 23 10
Peak Hour Factor, PHF 0.70 0.70 0.70 0.84 0.84 0.84

l Hourly Flow Rate, HFR 75 14 8 1 27 11
Percent Heavy Vehicles 0 0 0 0 0 o
Percent Grade (%) 0 0

l Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 ¢
Configuration LTR LTR

I Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound

i Movement 1 4 | 7 8 9 | 1o 11 12
Lane Config LTR LTR | LTR | ‘ LTR
v (vph) 2 25 97 39

Ic(m) (vph) 1547 1512 737 744
v/c 0.00 0.02 0.13 0.05
95% queue length 0.00 0.05 0.45 0.17

I Control Delay 7.3 7.4 10.6 10.1
LOS A A B B
Approach Delay 10.6 10.1
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

l Analyst: SA
; imncy/Co. : MS Transportation Systems, In
. .ce Performed: 3/24/2007
l Analysis Time Period: No-Build PM Peak
Intersection: Northfield Rd@Chase Rd
Jurisdiction: Lunenburg
Units: U. S. Customary
l Analysis Year: 2012
Project ID: 908 Highfield Village, Lunenburg, MA
East/West Street: Northfield Road
I North/South Street: Chase Road
Intersection Orientation: NS Study period (hrs): 0.25
I Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
I L T R | L T R
Volume 35 594 47 3 501 43
Peak-Hour Factor, PHF 0.84 0.84 0.84 0.91 0.91 0.91
' Hourly Flow Rate, HFR 41 707 55 3 550 47
Percent Heavy Vehicles 0 -- - - 0 -- --
Median Type/Storage Undivided /
RT Channelized?
I Lanes 0 1 0 0 1 ]
Configuration LTR LTR
Ur~atream Signal? No No
I M.inor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
' L T R | L T "R
Volume 22 43 6 35 27 42
Peak Hour Factor, PHF 0.76 0.76 0.76 0.81 0.81 0.81
l Hourly Flow Rate, HFR 28 56 7 43 33 51
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
I Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
i Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
! Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 41 3 91 127
I‘C(m) (vph) 989 859 110 129
v/e 0.04 0.00 0.83 0.98
95% queue length 0.13 0.01 4,77 6.78
' Control Delay 8.8 9.2 115.9 140.7
LOg A A F F
i roach Delay 115.9 140.7

i Approach LOS F F




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: SA
Agency/Co.: MS Transportation Systems, Inc
Date Performed: 3/24/2007

Analysis Time Period: No-Build PM Peak

Intersection: Northfield Rd@New W. Townsen
Jurisdiction: Lunenburg

Units: U. S. Customary

Analysis Year: 2012

Project ID: 908 Highfield Village, Lunenburg, MA
East/West Street: Northfield Road

North/South Street: New West Townsend Road
Intersection Orientation: NS Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 3 53 57 10 28 0
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.71 0.71 0.71
Hourly Flow Rate, HFR 4 70 76 14 39 0
Percent Heavy Vehicles 0 -- - 0 -~ --
Median Type/Storage Undivided /
RT Channelized? _
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 o 12
L T R | L T 'R
Volume 75 23 15 6 13 3
Peak Hour Factor, PHF 0.87 0.87 0.87 0.75 0.75 0.75
Hourly Flow Rate, HFR 86 26 i7 8 17 4
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 4 14 129 29
C{(m) (vph) 1584 1448 758 719
v/c 0.00 0.01 0.17 0.04
95% queue length 0.01 0.03 0.61 0.13
Control Delay 7.3 7.5 10.7 10.2
LOS A A B B
Approach Delay 10.7 10.2

Approach LOS B B




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: SA
mey/Co. : MS Transportation Systems, Inc

. .ce Performed: 3/24/2007

Analysis Time Period: Build AM Peak

Intersection: Northfield Rd@Chase R4

Jurisdiction: Lunenburg

Units: U. 8. Customary

Analysis Year: 2012

Project ID: 908 Highfield Village, Lunenburg, MA

East/West Street: Northfield Road

North/South Street: Chasge Road

Intersection Orientation: NS Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 26 404 24 4 559 45
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.94 0.94 0.94
Hourly Flow Rate, HFR 28 448 26 4 594 47
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Ungtream Signal? No No
M.nor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T "R
Volume 34 31 2 36 69 37
Peak Hour Factor, PHF 0.54 0.54 0.54 0.92 0.92 06.92
Hourly Flow Rate, HFR 62 57 3 39 74 40
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR"
v (vph) 28 4 122 153
C(m) (vph) 953 1099 132 196
v/c¢ 0.03 0.00 0.92 0.78
95% queue length 0.09 0.01 6.17 5.35
Control Delay 8.8 8.3 123.1 68.3
Los A A F F
i coach Delay 123.1 €8.3

Approach LOS F ~ F




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

SA

MS Transportation Systems, Inc
2/14/2005

Build AM Peak

Northfield Rd@New W. Townsen
Lunenburg

Units: U. S. Customary

Analysis Year:

2012

Project ID: 908 Highfield Village, Lunenburg, MA

East/West Street:
North/South Street:

Northfield Road
New West Townsend Road

Intersection Orientation: NS Study period

Vehicle Volumes and Adjustments

(hrs): 0.25

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 2 19 53 i8 46 2
Peak-Hour Factor, PHF 0.72 0.72 6.72 0.70 0.70 0.70
Hourly Flow Rate, HFR 2 26 73 25 65 2
Percent Heavy Vehicles 0 -- -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eagtbound
Movement 7 8 g | 10 11 12
L T R | L T R
Volume 61 12 6 1 24 10
Peak Hour Factor, PHF 0.70 0.70 0.70 0.84 0.84 0.84
Hourly Flow Rate, HFR 87 17 8 1 28 11
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 c
Flared Approach: Exists?/Storage No / No /
Lanes 0 i 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Bastbound
Movement 1 4 | 7 8 9 ] 10 11 12
Lane Config LTR LTR | LTR f LTR
v {vph) 2 25 112 40
C(m) (vph) 1547 1507 731 739
v/c 0.00 0.02 0.15 0.05
95% queue length 0.00 0.05 0.54 0.17
Control, Delay 7.3 7.4 10.8 10.2
LOS A A B B
Approach Delay 10.8 10.2
B B

Approach LOS




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: 5A
=ncy/Co.: MS Transportation Systems, Inc
. .te Performed: 3/24/2007
Analysis Time Period: Build PM Peak
Intergection: Northfield Rd@Chase Rd
Jurisdiction: Lunenburg
Units: U. S. Customary
Analysis Year: 2012
Project ID: 908 Highfield Village, Lunenburg, MA
East/West Street: Northfield Road
North/South Street: Chase Road
Intersection Orientation: NS Study period (hxs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 54 594 47 3 501 45
Peak-Hour Factor, PHF 0.84 0.84 0.84 0.91 0.91 0.91
Hourly Flow Rate, HFR 64 707 55 3 550 49
Percent Heavy Vehicles 0 -- -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes ¢ 1 0 0 1 c
Configuration LTR LTR
Uhstream Signal? No _ No
h;nor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 o 12
L T R | L T R
Volume 22 57 6 36 35 53
Peak Hour Factor, PHF 0.76 0.76 0.76 0.81 0.81 0.81
Hourly Flow Rate; HFR 28 75 7 44 43 65
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / . No /
Lanes 4] 1 o 0] 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Bastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 64 3 110 152
C(m) (vph) 988 859 94 101
v/c 0.06 0.00 1.17 1.50
95% queue length 0.21 0.01 7.50 11.38
Control Delay 8.9 9.2 228.7 346.7
Los A A F F
roach Delay 228.7 346.7
Ayproach LOS F ’ F




' HCS+: Unsignalized Intersections Release 5.21
TWO-WAY STOP CONTROL SUMMARY

l Analyst: SA
Agency/Co.: MS Transportation Systems, Inc
Date Performed: 3/24/2007

l Analysis Time Period: Build PM Peak
Intersection: Northfield RdeNew W. Townsen
Jurisdiction: Lunenburg
Units: U. S. Customary

. Analysis Year: 2012
Project ID: 908Highfield Village, Lunenburg, Ma
East/West Street: Northfield Road

l North/South Street: New West Townsend Road
Intersection Orientation: NS Study period (hrs): 0.25

l Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

l L T R | L T R
Volume 3 53 66 11 28 0
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.71 0.71 0.71

I Hourly Flow Rate, HFR 4 70 88 15 39 0
Percent Heavy Vehicles 0 -- -- 0 - --
Median Type/Storage Undivided /

RT Channelized?

l Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upsgtream Signal? No No

l Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

I L T R | L T R
Volume 80 24 16 6 15 3
Peak Hour Factor, PHF 0.87 0.87 0.87 0.75 0.75 0.75

' Hourly Flow Rate, HFR 81 27 18 8 20 4
Percent Heavy Vehicles 0 0 0 0 0 0
Percent CGrade (%) 0 ]

I Flared Approach: Exists?/Storage No / No o/
Lanes 0 1 0 0 1 o
Configuration LTR LTR

I Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound

: Movement 1 a | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 4 15 136 32

lC(m) (vph) 1584 1434 746 703
v/c 0.00 0.01 0.18 0.05
95% queue length 0.01 0.03 0.66 0.14

' Control Delay 7.3 7.5 10.9 10.4
LOS A A B B
Approach Delay 10.9 10.4

' Approach LOS B B




HCS+: Unsignalized Intersections Release 5.21
TWO-WAY STOP CONTROL SUMMARY
Analyst: SA
mncy/Co. : MS Transportation Systems, Inc

.ce Performed:
Analysis Time Period:

East/West Street:
North/South Street:

3/24/2007
Build AM Peak

Northfield Road
Proposed Site Drive

Intersection: Northfield Road@Site Drive
Jurisdiction: Lunenburg

Units: U. §. Customary

Analysis Year: 2012

Project ID: 908 Highfield Village, Lunenburg,

MA

Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 110 4 10 92
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92
Hourly Flow Rate, HFR 119 4 10 99
Percent Heavy Vehicles -— - 0 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Unstream Signal? No No
M;nor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 10 32
Peak Hour Factor, PHF 0.92 0.92
Hourly Flow Rate, HFR 10 34
Pexrcent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 | 1o 11 12
Lane Config LT | LR ]
v (vph) 10 44
C(m) (vph) 1477 885
v/c 0.01 0.05
95% gueue length 0.02 0.16
Control Delay 7.5 9.3
LOS A A
; roach Delay 9.3
A, proach LOS A




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

I Analyst:
Agency/Co. :

Intersection:
Jurisdiction:
Units: U. 8.

Project ID:

Date Performed:
Analysis Time Period:

Analysis Year:

sSa

MS Transportation Systems, Inc
3/24/2007

Build PM Peak

Northfield Road@Site Drive
Lunenburg

Customary

2012

908 Highfield Village, Lunenburg, MA
Northfield Road

East/West Street:
North/South Street:

Proposed Site Drive

Intersection Orientation: EW Study period (hrs): 0.25
I Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
' L T R | » T R
Volume 104 12 35 121
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92
I Hourly Flow Rate, HFR 113 13 38 131
Percent Heavy Vehicles -- -- 0 -~ --
Median Type/Storage Undivided /
RT Channelized?
I Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
l Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
' L T R | L T 'R
Volume 7 20
Peak Hour Factor, PHF g0.92 6.92
I Hourly Flow Rate, HFR 7 21
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
I Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
i Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
i Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v {vph) 38 28
' C(m) (vph) 1473 846
v/e 0.03 0.03
95% queue length 0.08 0.10
I Control Delay 7.5 9.4
LOS A A
Approach Delay 9.4
I Approach LOS A




I HCS+: Unsignalized Intersections Release 5.21
TWO-WAY STOP CONTROL SUMMARY
l Analyst: SA
ney/Co.: MS Transportation Systems, Inc
e Performed: 3/24/2007

Analysis Time Period:
Intersection:
Jurisdiction:

Unitsg:
Analysis Year:
Project ID:
East/West Street:
North/South Street:

Build AM Peak with Improvement
Northfield Rd@Chase Rd
Lunenburg

U. 8. Customary

2012

908 Highfield Village, Lunenburg, MA

Northfield Road
Chase Road

Intersection Orientation: NS Study period (hre): 0.25
' Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 .6
I L T R | L T R
Volume 26 - 404 24 4 559 45
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.94 0.94 0.94
I Hourly Flow Rate, HFR 28 448 26 4 594 47
Percent Heavy Vehicles 0 -- -- 0 ~-- --
Median Type/Storage Undivided /
RT Channelized?
l Lanes 0 1 0 0 1 0
Configuration LTR LTR
Unstream Signal? No No
%
l M..0r Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
' L T R | L T "R
Volume 34 31 2 36 69 37
Peak Hour Factorxr, PHF 0.54 0.54 0.54 0.92 0.92 0.92
I Hourly Flow Rate, HFR 62 57 3 39 74 40
Percent Heavy Vehicles 0] 0 0 0 0 0
Percent Grade (%) 0 0
I Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
i Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
' Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 28 4 122 153
I C(m) (vph) 853 1099 i32 196
v/e 0.03 0.00 0.92 0.78
95% queue length 0.09 6.01 6.17 5.35
' Control Delay 8.9 8.3 i23.1 68.3
LOS A A F F
1 roach Delay 123.1 68.3
F F

i A, _roach LOS




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROIL SUMMARY

Analyst: SA
Agency/Co. : MS Trangportation Systems, Inc
Date Performed: 3/24/2007
Analysis Time Period: Build PM Peak with Improvement
Intersection: Northfield Rd@Chase Rd
Jurisdiction: - Lunenburg
Units: U. S. Customary
Analysig Year: 2012
Project ID: 908 Highfield Village, Lunenburg, MA
- Bast/West Street: Northfield Road
North/South Street: Chage Road
Intersection Orientation: NS Study period (hrs): 0.25

Vehicle Volumeg and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | . T R

Volume 54 594 47 3 501 45
Peak-Hour Factor, PHF 0.84 0.84 0.84 0.91 0.91 0.91
Hourly Flow Rate, HFR 64 707 55 3 550 49
Percent Heavy Vehicles 0 -- -- 0 - -—
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T "R

Volume 22 57 6 36 35 53
Peak Hour Factor, PHF 0.76 0.76 0.76 0.81 0.81 0.81
Hourly Flow Rate, HFR 28 : 75 7 44 43 65
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 1 1 0 1 1 0
Configuration L TR L TR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eagtbound
Movement 1 4 | 7 8 9 | 10 11 iz
Lane Config LTR LTR | L TR | TR
v (vph) 64 3 28 82 44 108
C(m) (vph) 988 859 57 S 121 44 214
v/c 0.06 0.00 0.49 0.68 1.00 0.50
95% queue length 0.21 0.01 1.80 3.62 4.06 2.56
Control Delay 8.9 9.2 118.2 81.9 278.7 37.8
LOS A A F F F E
Approach Delay 91.2 107.5
’ Approach LOS F F




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: SA
amey/Co. : MS Transportation Systems, Inc
- .te Performed: 3/24/2007
Analysis Time Period: Build AM Peak with Improvement
Intersection: Northfield Rd@Chase Rd
Jurisdiction: Lunenburg
Units: U. S. Customary
Analysis Year: 2012
Project ID: 908 Highfield Village, Lunenburg, MA
East/West Street: Northfield Road
North/South Street: Chase Road
Intersection Orientation: NS Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 26 404 24 4 559 45
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.94 0.94 0.94
Hourly Flow Rate, HFR 28 448 26 4 594 47
Percent Heavy Vehicles 0 - -- 0 -- -~
Median Type/Storage Undivided /
RT Channelized?
Lanes : 0 1 0 0 1 ]
Configuration LTR LTR
T gstream Signal? No No
Minoxr Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 o 12
L T R | L T R
Volume 34 31 2 36 69 37
Peak Hour Factor, PHF 0.54 0.54 0.54 0.82 0.92 0.92
Hourly Flow Rate, HFR 62 57 3 39 74 40
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 1 1 4]
Configuration . LTR L TR
Delay, Queue Length, and Level of Serxvice
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | & TR
v {vph) 28 4 122 39 114
C{(m) (vph) 953 1099 132 126 241
v/c 0.03 0.00 0.92 0.31 0.47
95% queue length 0.09 0.01 6.17 1.21 2.35
Control Delay 8.9 8.3 123.1 45.9 32.7
I.Ns A A F E D
~ roach Delay 123.1 36.0
aAuproach LOS F E




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTRCL SUMMARY

Analyst: SA
Agency/Co.: MS Transportation Systems, Inc
Date Performed: 3/24/2007

Analysis Time Period: Build PM Peak with Improvement

Intersection: Northfield Rd@Chase Rd
Jurisdiction: Lunenburg

Units: U. S. Customary

Analysis Year: 2012

Project ID:
East/West Street:
North/South Street:

908 Highfield Village, Lunenburg, MA
Northfield Road
Chase Road

Intersection Orientation: NS Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 54 594 47 3 501 45
Peak-Hour Factor, PHF 0.84 0.84 0.84 0.91 0.91 0.91
Hourly Flow Rate, HFR 64 707 55 3 550 49
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 o 12
L T R | L T R
Volume 22 57 6 36 35 53
Peak Hour Pactor, PHF 0.76 0.76 0.76 0.81 0.81 0.81
Hourly Flow Rate, HFR 28 75 7 44 43 65
Percent Heavy Vehiclesg o 0 0 0 0 0
Percent Grade (%) -0 0
Flared Approach: Exisgts?/Storage No / No /
Lanes 1 1 0] 1 1 0]
Configuration L TR L TR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | L TR | L TR
v (vph) 64 3 28 82 44 108
C(m) (vph) 988 859 57 121 44 214
v/c 0.06 0.00 0.49 0.68 1.00 0.50
95% queue length 0.21 0.01 1.90 3.62 4.06 2.56
Control Delay 8.9 9.2 118.2 81.9 278.7 37.8
LCS A A F F F E
Approach Delay 91.2 107.5
Approach LOS F
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Warrants Summary Page 1 of 2

Warrants Summary
Information :
Analyst SA !
Agency/Co MS Transporiation Intersection ghage Road at Noriiifield
' Systams, Ine Jurisdiction Lt?:enburg
Date Performed 32(1:2)007 (Exist Cond Units U.S. Customary
Project ID 908 - Lunenburg Time Period Analyzed 6:00AM - 6:00PM
Easi/West Street Northfield Road {f!‘“’g;’”‘“ Street ﬁhases'jfad
File Name 2007 Exist Sigwarran ajarStraet orth-South
Project Description 908 - Lunenburg
neral oadway Network

xgl;%f Street Speed 48 [~ | Population < 10,000 Two Major Routes i
Nearest Signal (1) ry B I" Coordinated Signal System Weekend Count - I
Crashes (per vear 4 I Adequate Trials of Alternatives S-yr Growth Factor 0

EB wB NB SB

t

Cecnniry-and Trallic IT] M [RT [T HIRT T ] TH T RT | 7] H AT
Number of lanes; N 0 1 0 0 1 0 0 1 0 0 1 0
Lane usage LTR LTR LTR LTR

h(Vehicle Volume Averages 0 79 0 0 68 0 o | 392 0 o | a02 0
vph)

Peds (ped/h) / Gaps B / B - / B B / ._ B / __
gaps/h)

Delay (s/veh) / (veh-hr) - / -- ~= / = -- / - -- / i
Wairant 1: Eight-Hour Vehicular Volume =
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) ~or-- I

1 B. Interruption of Continuous Traffic (Both major approaches --and— higher minor approach) --or-- g

Warrant 2: Four-Hour Vehicular Volume

2 A. Four-Hour Vehicular Volumes (Both major approaches —and-- higher minor approach) =
Warrant 3: Peak Hour =
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) -or-- =
3 B. Peak- Hour Vehicular Volumes (Both major approaches —and-- higher minor approach) =
Warrant 4: Pedestrian Volume i
4 A. Pedestrian Volumes (Four hours --or~ one hour) --and-- f*

{4 B. Gaps Same Period (Four hours --or-- one hour) I
Warrant 5: School Crossing i
5. Student Volumes --and-- F

—_

5. Gaps Same Period

Warrant 6: Coordinated Signal System

6. Degree of Platooning (Predominant direction or both directions)
Warrant 7: Crash Experience
7 A. Adequate trials of alternatives, observance and enforcement failed --and--
7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- i

file://C:\Documents and Settings\syed\Local Settings\Temp\w2k1CC2.tmp 5/14/2007




Warrants Summary : Page 2 of 2

kc. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied ' i '
Warrant 8: Roadway Network i
8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or-- I~
8 B. Weekend Volume (Five hours total) r
Copyright © 2005 University of Florida, All Rights Reserved HCS+™ version 5.21 Generated: 5/14/2007 4:50 PM

l ‘(
{
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Warrants Summary

Page 1 of 2

Warrants Summary
Information
Analyst SA :
MS Transportation Intersection Chase Road at Northfield

Agency/Co Systems, Inc Road

. ; Jurisdiction Lunenburg
Date Performed :,//gg)ow (No-Build Cond ;¢ U.S. Customary

. Time Period Analyzed 6:00AM - 6:00PM

Project ID 908 - Lunenburg
East/West Street Northfield Road ;\'nofthl g?utht Street Sh?ﬂs)eSRoaéj
File Name 2012 No-BuildSigwarran ajor stree orth-Sout

[Project Description 908 - Lunenburg

]Roadway Network

eneral |
m:{%r Street Speed 48 ™ | Population < 10,000 Two Major Routes -
l Nearest Signal (f) o ™ | Coordinated Signal System Weekend Count | -
Crashes (per year 4 .~ | Adequate Trials of Alternatives  [{ 5.yr Growth Factor 0
EB WB ) NB SB
G ,
eometry and Traffic LT THJRT LT W [RI | W] RE T MR
Number of lanes, N 0] 1 0 0] 1 0 0 1 0 0 1 0
Lane usage LTR LTR LTR LTR
Vehicle Volume Averages 0 77 0 0 72 0 o 1433 0 o | 442 0
(vph) ‘
Peds (ped/h) / Gaps _ / _ _ / _ _ / ~ / -
(gaps/h) B
Delay (s/veh) / (veh-hr) - / - - / - - / - - / -

Warrant 1: Eight-Hour Vehicular Volume

1 A. Minimum Vehicular Volumes (Both major approaches —~and- higher minor approach) --or—

1 B. Interruption of Continuous Traffic (Both major approaches —and— higher minor approach) —or—

1 80% Vehicular --and~ Interruption Volumes (Both major approaches —and-- higher minor approach)

Warrant 2: Four-Hour Vehicular Volume

2 A. Four-Hour Vehicular Volumes (Both major approaches —and— higher minor approach)

Warrant 3: Peak Hour

3 A, Peak-Hour Conditions (Minor delay —and- minor volume —and-- total volume } ~or—

3 B. Peak- Hour Vehicuiar Volumes (Both major approaches —and- higher minor approach)

Warrant 4: Pedesirian Volume

4 A. Pedestrian Volumes (Four hours —or— one hour) --and—

4 B. Gaps Same Period (Four hours --or— one hour)

Warrant 5: School Crossing

5. Student Volumes —-and—

5. Gaps Same Period

Warrant 6: Coordinated Signal System

8. Degree of Platooning (Predominant direction or both directions)
e e

Warrant 7: Crash Experience

7 A. Adequate trials of alternatives, observance and enforcement failed —and-

7 B. Reported crashes susceptible to correction by signal (12-month period) —and—

file://C:\Documents and Settings\syed\Local Settings\Temp\w2k22D4.tmp

5/15/2007
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Warrants Summary

I 7 C. 80% Volumes for Warrants 1A, 1B --or- 4 are satisfied

Page 2 of 2

Warrant 8: Roadway Network

8 A. Weekday Volume (Peak hour total ~and— projected warrants 1, 2 or 3) ~or—

8 B. Weekend Volume (Five hours total)

Copyright © 2005 University of Florida, All Rights Reserved

HC3+™ version 5.21
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Warrants Summary Page 1 of 2
Warrants Summary
Information
Analyst SA '
Agency/Co MS Transportation intersection ggzge Road at Northfield
Systems, Inc R
: . Jurisdiction Lunenburg
Date Performed :’//161&2)007 (Build Cond Units U.S. Customary
. Time Period Analyzed 6:00AM - 6:00PM
Praject ID 908 - Lunenburg
{[East/West Street Northfield Road ;\Jnoﬁh/ g?utht Street ghzﬁeSRoarr‘i
File Name 2012 BuildSigwarran ajor siree orth-Sout
Project Description 908 - Lunenburg
General ‘ [ﬁoadway Network
('r\rdlgj;wo)r Street Speed 48 | Population < 10,000 Two Major Routes i
Nearest Signal (f) 0 " {Coordinated Signal System Weekend Count -
Crashes (per year 4 | Adequate Trials of Alternatives  |f 5-yr Growth Factor 0
Geometry and Traffic EB B NB S8

LT | TH RT |LT] TH { RT | LT | TH

RT J LT | TH RT

Number of lanes, N 0 1 0 0 1 0 0 1

0 0 1 0

Lane usage LTR LTR LTR

LTR

Vehicle Volume Averages 0 92 0 o 72 0 0 | 433
{vph)

0 0 | 444 0

Peds (ped/h) / Gaps _ / _ _ / - _ / - / -
(gaps/h) B
Delay (s/veh) / (veh-hr) - / - - / - - / -~ — / -

Warrant 1: Eight-Hour Vehicular Volume

1 A. Minimum Vehicular Volumes (Both major approaches ~and-- higher minor approach) --or--

1 B. Interruption of Continuous Traffic (Both major approaches —and- higher minor approach) —or—

1 80% Vehicular --and- Interruption Volumes (Both major approaches ~and— higher minor approach)

Warrant 2; Four-Hour Vehicular Volume

2 A. Four-Hour Vehicular Volumes {Both major approaches —and-- higher minor approach)

Warrant 3: Peak Hour

3 A. Peak-Hour Conditions (Minor delay --and— minor volume —and— total volume ) —or--

3 B. Peak- Hour Vehicular Volumes (Both major approaches —and-— higher minor approach)

Warrant 4: Pedestrian Volume

4 A. Pedestrian Volumes (Four hours —or-- one hour) -and—

4 B. Gaps Same Period (Four hours —or— one hour)

s
Warrant 5: School Crossing

5. Student Volumes —-and—

5. Gaps Same Period

Warrant 6: Coordinated Signal System

6. Degree of Platooning (Predominant direction or both directions)

Warrant 7: Crash Experience

7 A. Adequate trials of alternatives, observance and enforcement failed —and—

7 B. Reported crashes susceptible to correction by signal (12-month period) ~and—

file://C:\Documents and Settings\syed\Local Settings\Temp\w2k22E4.tmp

5/15/2007
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Warrants Summary

|7 C. 80% Volumes for Warrants 1A, 1B --or— 4 are satisfied

Page 2 of 2

Warrant 8: Roadway Network

8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) —or—

8 B. Weekend Volume (Five hours total)

Copyright © 2005 University of Florida, All Rights Reserved HCS3+™  version 5.21
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DATA FOR SIGNAL WARRANT ANALYSIS UNDER EXISTING CONDITION INCLUDING GOLF COURSE TRIPS

2007 Seasonally Adjusted Volume

NB SB

6-7 AM 205 296
7-8 AN 302 449
8-9 AM 328 382
9-10 AM 278 374
10-11 AM 305 346
11-12 PM 363 338
12-1 PM 357 382
1-2 PM 397 349
2-3PM 473 410
3-4 PM 540 478
4-5PM 605 492
5-6 PM 561 633

EB

57
81
54
32
25
31
40
54
46
49
43
66

Golf Course
EB

8
26
26
26
26
26
26
26
26
26
26
27

WB

Including Golf Course

EB

65
107
80
58
51
57
€6
80
72
75
69
93

WB

43
61
62
56
55
57
57
56
67

.83
“ 107

112

DATA FOR SIGNAL WARRANT ANALYSIS UNDER NO-BUILD CONDITION INCLUDING GOLF COURSE TRIPS

2012 Projected Volume

NB SB

67 AM 226 327
7-8 AM 334 496
8-9 AM 362 422
9-10 AM 307 413
10-11 AM 337 382
11-12 PM 401 373
12-1 PM 394 422
1-2 PM 438 385
2-3PM 522 453
3-4 PM 586 527
4-5 PM 668 543
5-6 PM 619 588

Golf Course
EB

8
26
28
26
26
26
26
26
26
26
26
27

WB

32
24
24
24
24
24
24
24
24
24
24
22

Including Goif Course
EB

71
115
86
61
53

WB
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Queues
3: Northfield Road & Chase Road 3/25/2007

S T 2t N B
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations & H & &
Volume (vph) 36 69 34 31 26 404 4 559
Lane Group Flow (vph) 0 154 0 73 0 493 0 661
Tum Type Perm Perm pm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 6 6
Switch Phase
Minimum Initial (5) 4.0 4.0 4.0 40 4.0 4.0 4.0 40
Minimum Spii (s) 210 210 210 210 80 210 210 210
Total Split (s) 210 210 210 21,0 80 390 310 310
Total Spiit (%) 350% 35.0% 350% 350% 133% 650% 51.7% 51.7%
Yellow Time (s) 40 40 4.0 4.0 3.5 40 40 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 0.5 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 5.0 50 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None WNone None Max Max  Max
vic Ratio 0.54 0.31 0.41 0.53
Control Delay 233 218 6.5 78
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 233 218 6.5 78
Queue Length 50th (ft) 36 20 63 95
Queue Length 95th (ft) 80 49 145 217
Intemal Link Dist (ft) 444 444 393 282
Tum Bay Length (ft)
Base Capacity (vph) 397 336 1198 1251
Starvation Cap Reductn 0 0 0 0
Spiliback Cap Reductn 0 0 0 0
Storage Cap Reductn .0 0 0 0
Reduced v/c Ratio 0.39 0.22 041 0.53
Infersection Summary
Cycle Length: 60
Actuated Cycle Length: 68.8
Natural Cycls: 60
Control Type: Actuated-Uncoordinated
Splits and Phases.  3: Northfieki Road & Chase Road

Synchro 7 - Reporl

2012 Build with Mitigation Moming Peak

Page 1




HCM Signalized Intersection Capacity Analysis

3: Northfield Road & Chase Road 3/25/2007
A ey ¢ A8 ML S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 3 & & &

Volume {vph) 36 69 37 34 31 2 26 404 24 4 559 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1800

Total Lost time (s) 50 5.0 5.0 5.0 ’

Lane Util. Factor 1.00 1.00 1.00 1.00

Frl 0.96 1.00 0.99 0.99

Fit Protected 0.99 0.98 1.00 1.00

Satd. Flow (prot) 1775 1810 1844 1844

Fit Permitted 0.89 0.77 0.95 1.00

Satd. Flow (perm) 1608 1437 1761 1840

Peak-hour factor, PHF 092 092 092 092 082 092 092 092 092 092 092 082

Adj. Flow (vph) 39 75 40 37 34 2 28 439 26 4 608 49

RTOR Reduction (vph) 0 24 0 0 2 0 0 2 0 0 2 0

Lane Group Flow (vph) 0 130 0 0 71 0 0 491 0 0 659 0

Tum Type Perm Perm pmipt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 111 11.1 46.7 46.7

Effective Green, g (s) 11.14 11.1 46.7 46.7

Actuated g/C Ratio 0.16 0.16 0.69 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 263 235 1213 1267

v/s Ratio Prot

v/s Ratio Perm ¢0.08 0.05 0.28 ¢0.36

vic Ratio 0.49 0.30 0.40 0.52

Uniform Delay, d1 258 249 46 5.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 07 0.2 1.5

Delay (s) 27.2 25.7 48 6.6

Level of Service C C A A

Approach Delay (s) 272 257 48 6.6

Approach LOS C c A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 67.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

2012 Build with Mitigation Moming Peak Synchro 7 - PF!eport
age 2




Queues
3. Northfield Road & Chase Road 3/25/2007
e 2l N |
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations & & & &
Volume (vph) 36 35 2 57 54 594 3 501
Lane Group Flow (vph) 0 135 0 93 0 756 0 597
Tum Type Perm Perm papt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 40 4.0 4,0 40 4.0 4.0 4,0 4.0
Minimum Split (s) , 210 210 210 210 80 210 210 210
Total Split (s) 210 210 210 210 80 390 310 310
Total Split (%) 35.0% 35.0% 350% 350% 133% 65.0% 51.7% 51.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5 4.0 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 0.5 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes  Yes
Recali Mode None Nonme None None None Max Max  Max
vic Ratio 0.49 0.39 0.61 0.45
Control Delay 17.8 22.9 8.6 6.0
Queus Delay 0.0 0.0 0.0 0.0
Total Delay 17.8 229 8.6 6.0
Queuse Length 50th (fi) 2 24 112 73
Queue Length 95th {ft) 61 57 271 166
Internal Link Dist (ft) 444 444 393 282
Tum Bay Length {f)
Base Capacity (vph) 410 382 1231 1325
Starvation Cap Reducin 0 0 0 0
Spilback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 0.24 0.61 0.45
Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 67.8
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:  3: Northfield Road & Chase Road

Synchro 7 - Report

2012 Build with Mitigation Evening Peak
Page 1




HCM Signalized Intersection Capacity Analysis

3: Northfield Road & Chase Road 3/25/2007
s T B 2 N N BV S S B4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Volume (vph) % 3% 5 2 5 6 54 594 47 3 501 45

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s} 50 50 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.94 0.99 0.99 0.99

Fit Protected .99 0.98 1.00 1.00

Satd. Flow (prot) 1730 1820 1839 1842

Flt Permitted 0.90 0.88 0.93 1.00

Satd. Flow (perm) 1584 1631 1707 1838

Peak-hour factor, PHF 0.92 0.92 092 092 0.92 092 092 092 0.92 0.92 092 0.92

Adj. Flow (vph) 39 38 58 24 62 7 59 646 51 3 b45 49

RTOR Reduction (vph) 0 50 0 0 6 0 0 3 0 0 3 0

Lane Group Flow (vph) 0 85 0 0 87 0 0 753 0 0 594 0

Tum Type Perm Perm pm+pt Perm

Protected Phases 4 8 5 2 6

Pemmitted Phases 4 8 2 6

Actuated Green, G (s) 9.1 9.1 48.2 48.2

Effective Green, g (s) 9.1 9.1 48.2 482

Actuated g/C Ratio 0.14 0.14 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Exiension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 214 221 1223 1316

v/s Ratio Prot

v/s Ratio Pem ¢0.05 0.05 c0.44 0.32

vic Ratio 0.40 0.39 0.62 0.45

Uniform Delay, d1 26.6 26.6 48 4.0

Progression Factor 1.00 1.00 1.00 1.00

incremental Delay, d2 12 1.2 0.9 1.1

Delay (s) 278 27.7 5.8 5.1

Level of Service C C A A

Approach Delay (s) 278 217 58 5.1

Approach LOS c c A A

Intersection Summary

HCM Average Contro! Delay 87 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 67.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

¢ Crilical Lane Group
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“Highfield Village™

66 Lot Residential Subdivision
Lunenburg, Massachusetts

Stormwater
Management Plan

May 21, 2007

Prepared For:
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