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EXECUTIVE SUMMARY

This report presents our findings regarding existing traffic and estimated new
site generated traffic and minor impacts at each of the four (4) proposed site
driveways where labeled on the Figure 1 LOCUS aerial photo. They include the
existing south driveway on Main Street which will be limited to enter only, a new
2-way driveway #2 as an added fourth leg at the Pleasant Street signalized
intersection. Additionally the two other existing driveways, #3 along Main Street
slightly north of the signal to access the frontage off-street parking aisle plus the
existing Myrtle Street driveway #4. The future number of vehicles entering and
exiting the site was estimated for the peak morning and evening travel hours
during weekdays and also the Saturday midday peak hour site traffic. These
estimated vehicle trips are based on the Institute of Transportation
Engineers(ITE) trip generation statistics for a variety of potential
Business/Office/Commercial and Apartment tenants. Any commercial uses will
be on the first floor. Residential rental apartments will occupy the remaining
areas of the first floor and all of the second through fourth floors, when the
redevelopment is fully occupied.

It should be noted that driveway #1 and #2 will access parking areas level with
Main Street on raised, decked parking. The entire site will provide customer and
mostly apartment tenant parking on ground level, under the buildings and under
the deck parking areas with a 2-way ramp at the southeast limit of the site,
allowing access between the decked area and ground level parking. The full
parking and site driveway locations and design are shown on the full architecture
plan set. An aerial view of the driveways and parking are included on the
architectural drawing included in the full report following Page 5 and Figure 1,
the Locus aerial.

The ITE Trip Generation Manual, 10% Edition, contains peak hour trip data for
both entering and exiting various types of existing facilities, where actual counts
were conducted and summarized in the ITE Manual. This resource document is
the traffic industry standard publication for estimating vehicle trips from future
businesses and residential structures, Each ITE data graph and average trip
counts used to estimate future traffic for this site are included in the main report
as Attachment G.

The ITE data was used to calculate this site’s total peak hour trips entering and
exiting the site, then the total site vehicle count was assigned a percentage that
will use each of the four (4) proposed driveways. These assignments to the
driveways is based on our judgment from reviewing 2017 peak hour traffic
counts that were collected for Main Street/Pleasant Street and Myrtle
Street/ Driveway #4 intersections, for a site development previously proposed for
this site. Those counts indicate a large percentage of Main Street traffic turns to
or from Pleasant Street at the traffic signal. (A summary of those traffic counts
can be reviewed in the main report Attachment C).



The majority of existing traffic traveling north on Main Street turn west on
Pleasant Street in the morning peak and return eastbound turning south onto
Main Street during the evening peak hours. This travel pattern is significantly
increased by area employees heading to the train station and to Routes 9, 90 and
495 along the signed truck route. Thus the majority of Main Street traffic does
not continue onto Myrtle Street. The developer will help reduce new trips from
the 222 proposed apartments to the busy Pleasant Street intersection by
providing a shuttle bus during peak travel hours for tenants traveling both to
and from the train station. Refer to the main report Attachment D for the
calculated shuttle bus and existing site use trip reduction of site trips at the
Pleasant Street intersection.

The Town is moving forward with a Main Street improvement project with the
BSC Group engineering firm working on the road design and streetscape
improvements, as well conducting an analysis and improvements to the existing
three coordinated traffic signals on Main Street. Therefore we supply the future
site traffic estimates at each site driveway so the BSC Group will be able to
incorporate the site traffic into the final signal system design, making any signal
timing and phasing adjustments deemed appropriate. The estimated new site
driveway traffic volumes provided are during the peak weekday and Saturday
travel periods in Attachment C. We also include a layout plan of the architects
building concept and parking drawing for ease of understanding the site
circulation and driveway usage (Following page 5 and Figure 1).

We measured the safe stopping sight distance at each driveway and find that
driveways 1, 2 and 3 have ample stopping and intersection sight distances
available to drivers. The driveway at Myrtle Street does provide the minimum
safe stopping and intersection sight distances for safety, as shown on the sight
distance sketch in Attachment E. We discuss that in more detail in the main
report and list the main items this report focused on regarding the Myrtle Street
Driveway #4 sight distance improvements.

I note that the BSC Group summary of findings memorandum {Pages 15-17) in
their analysis memorandum (see Attachment B) indicates that the Pleasant Street
signal currently and through year 2027, operates at very good levels of service for
the various turning movements. The site development plan has a main driveway
onto Main Street within the signalized intersection, so the proposed signal
timings and phases will need to be reanalyzed to include the new site traffic. The
adjustments will need to include the new development site driveway #2 as
labeled on Figure 1 and shown in detail on the Architects Site Plan included
following Figure 1. Since the intersection operates at an overall very good Level
of Service B, as shown in the BSC table of signal operating results (Page 17 of 17),
the intersection should be able to easily accommodate the site traffic added via #2
driveway. Our calculations for #2 driveway, included in the lower table found in
Attachment C, indicates during the highest PM peak travel hour on weekdays
approximately 82 vehicles will exit and 64 vehicles will enter the site through the
signalized intersection. That is an average of less than 2 exiting vehicles per
minute and approximately 1 entering vehicle per minute. The signal likely runs



a longer cycle length than one minute so even if it runs at a 120 second cycle
period, the averages are still very low at an average of less than 3 exiting and
about 2 vehicles entering per average cycle of the signal timing,.

In summary: this traffic and driveway safety report has been prepared for
submission to the Town of Ashland as an informational source to aid in their
approval process. The traffic safety related issues addressed in this report
include:

¢ Measurements of available stopping sight distances at the Myrtle
Street/ Driveway #4 location to assure safe operation of the
intersection when the site is developed are shown on the Myrtle St.
sketch plan in the Attachment E to this report. Only minor corner
vegetation is to be removed for site vehicles exiting Driveway #4
looking to the right, Additionally as part of the Main Street
streetscape project the large utility pole #29/1 shown on
Attachment F, the Eversource Energy graphic, is to be removed by
others and the wires placed in buried conduits. This will allow the
guardrail along the corner of Main Street extending onto the south
side of Myrtle Street to be moved 6 to 10 feet from the edge of Myrtle
Street if it is still felt necessary to have a guardrail. The shift or
removal of the guardrail will improve the sight distance views
looking left from site driveway #4. Also removal of the solid wooden
fence in front of the diagonal parked cars along the building front on
Main Street is to be replaced with a decorative see-thru type of fence
to allow the Intersection Sight Distance to be improved at driveway
#4.

¢ Estimating the future site generated traffic volumes and their
anticipated distribution and safety while entering/exiting onto
nearby streets via the proposed four driveways, including the new
driveway #2 at the signal will assist BSC in reanalyzing the signal
timings and phases for Main Street to easily accommodate the new
site traffic.



INTRODUCTION

This report presents our findings regarding existing traffic and estimated new
site generated traffic at each of the four proposed site driveways where labeled
on the Figure 1 LOCUS (follows page 5). The future numbers of trips to and
from the site were estimated for the peak morning and peak evening travel
periods during weekdays and also midday peak hour estimated site traffic on
Saturdays. The analysis is based on current Institute of Transportation
Engineers (ITE) trip generation statistics for a variety of potential
Business/Office/ Commercial tenants that will occupy portions of the proposed
buildings on the first floor. Residential apartments will occupy the remaining
area of the first floor and all of the second through fourth floors, when the
facilities are fully occupied. The ITE Trip Generation Manual, 10t Edition,
contains peak period trips for both entering and exiting various types of existing
facilities, where actual counts were conducted and summarized in the ITE
Manual. This resource document is the traffic industry standard publication for
estimating vehicle trips from future businesses and residential structures.

The apartments to be included in this Nos. 10 to 50 Main Street facility are
tabulated and the ITE data formula results are plotted on graphs under Code
#221, titled Multifamily Housing (Mid/Rise). This category is further described
as: “Mid-rise multifamily housing including apartments, townhouses, and
condominiums located within the same building with at least three other
dwelling units and that have between three and 10 levels (floors). There is
another category Code #231 that was considered, however the description is
given as Mid-rise with 1s-floor commercial and multifamily housing buildings
that have between 3 and 10 levels and include retail space on the first level.
However this category is described as being within dense multi-use urban and
center city core settings. Although this category may seem similar to the
surrounding area, the local buildings are not as dense as typical City Core
settings with 3 to 10 story buildings where most buildings are more densely
placed as continuous blocks of buildings. Furthermore, review of the trip data,
the Code #221 category actually has slightly higher rates of trips per housing
unit during weekday 24 hour totals, also between 7-9 AM weekday peak hours
and between 4-6 PM peak hours.

Based on the above, we estimate site generated trips for the apartments under
Code #221 and separately for the first floor businesses using the gross square
foot floor areas for each anticipated typical business use. Examples are listed
later in the report and the ITE data graphs with calculated average number of
trips generated by the commercial/business/office uses based on their size per
1,000 square foot increments are included in Attachment G. This yields a
slightly larger estimate of total peak period trips than we would calculate under
use of the Code #231 category.

The existing traffic traveling west on Pleasant Street in the morning peak and
returning eastbound during the evening peak hours is significantly increased by
employees heading to the train station parking lots to ride the train into the
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Boston area. The developer will help reduce those trips from the apartments
within this development by providing a shuttle bus for tenants both to and from
the train station, thus carrying multiple tenants rather than each tenant driving
personal vehicles and parking at the station. The shuttle bus will run during
morning and evening hours that commuters typically ride the train that stops in
Ashland. Later in this report in Attachment D, we include a summary
description of the anticipated apartment tenants use of the shuttle bus and list
the reduction in vehicles traveling through the busy Pleasant Street intersection
to individually park at the station.

Not knowing the exact commercial clients that will occupy this facility, we used
an array of different uses and an estimated size of each use for the calculations
of trips per business occupant as tabulated and included in Attachment C. The
total site trips per peak period include both the residential and commercial trips
anticipated for the overall proposed site redevelopment.

The Town is moving forward with a Main Street improvement project with the
BSC Group engineering firm working on the road design and streetscape
improvements. Also BSC Group is conducting an analysis and improvements to
the existing three traffic signals on Main Street. We are supplying the future site
traffic estimates at each site driveway so BSC Group will be able to incorporate
the site traffic into the final signal system design and make any signal timing
and phasing adjustments deemed appropriate. This report includes each of the
estimated new traffic volumes at the four site driveways during the peak
weekday AM and PM periods and Saturday midday peak time period in
Attachment C and we also include a layout plan of the architects building
concept and parking drawing for ease of understanding the site circulation and
driveway usage (follows Figure 1). We also measured the stopping sight
distance at each driveway and find that driveways 1, 2 and 3 have ample
stopping and intersection sight distances available to drivers. The driveway at
Myrtle Street does provide the minimum adequate stopping sight distance and
the acceptable minimum distances needed for safety, as shown on the sight
distance sketch in the Attachment E and we will discuss that in more detail later
in the report.

The BTTC engineering firm has a history with this site’s past proposals for a
similar development plan and for the past somewhat different development
scenarios, we conducted the traffic analysis of the Pleasant Street intersection,
similar to the BSC Group traffic analysis for the initial redevelopment proposal.
I note that the BSC Group summary of findings memorandum (Pages 15-17) of
their analysis memorandum, included here in Attachment B, indicates that the
Pleasant Street signal, now and through year 2027, still operates at a very good
Level of Service B for the overall intersection operation at Pleasant Street (LOS
rankings span from A thru F). The current development plan has a main
driveway onto Main Street within the signalized intersection, so the proposed
signal timings and phases will need to be adjusted to provide adequate green
times for all of the future intersection movements, including the new
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developments driveway #2 labeled on Figure 1 and shown in detail on the
Architects Site Plan that follows Figure 1 herein.

Once we calculated the combined use peak period trips for this multi-use site,
we split the total trips and assigned what we anticipate the percentage of overall
traffic will be at each of the four driveways. As shown on Figure 1, the Locus
aerial photo and on the included architects site plan, and as the architectural
plan attached to this report shows, parking for the apartments is on the lower
ground level below Main Street level. The commercial customers and
residential tenants can enter the decked parking between the two south end
building sections by way of a proposed traffic signal controlled entrance/exit #2
at the Pleasant Street intersection. They also can enter via the restricted enter-
only driveway #1 south of the building, entering from Main Street at street level
onto decked parking, where additional proposed offices are to be located at
Main Street level.

Apartment tenants will be able to enter the lower parking by way of any of the
driveways labeled 1, 2 or 4 on the Locus. Driveway #4 on Myrtle Street leads
directly under the building to the tenant parking spaces. The Main Street deck
parking entrances 1 & 2 have a ramp down one level at the rear of the site,
sloping down from the Main Street level to the lower ground level parking area
under both the building and decked parking.

Driveway 3 on the Locus and architects site plan is intended for
business/commercial customers to park during business hours along the
building frontage near its north end, functioning similarly to the current one-
way diagonal parking aisle usage.

This traffic report has been prepared for submission to the Town of Ashland as
an informational source to aid in their approval process. The traffic related
issues addressed in this report include:

¢+ Review of traffic impacts at the existing adjacent signalized
intersection, as well as at the Myrtle Street north site driveway #4
during weekday AM and PM Peak Hours, and during Saturday
Midday peak hour traffic.

¢ Measurements of available stopping sight distances at the Myrtle
Street/Driveway #4 location to assure safe operation of the
intersection when the site is developed are shown on the Myrtle St.
sketch plan in Attachment E to this report. Only minor corner
vegetation is to be removed for the benefit of site vehicles exiting
Driveway #4 looking to the right. Additionally as part of the Main
Street streetscape project the large utility pole #29/1 shown on the
Attachment F, Eversource Energy graphic, is to be removed by
others and the wires placed in buried conduits. This will allow the
guardrail between the corner of Main Street on the south side of
Myrtle Street to be moved 6 to 10 feet from the edge of Myrtle Street
to improve sight distance views looking left from the site driveway
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1.1

#4. Also removal of the solid wooden fence between driveway #4
and in front of the diagonal parked cars along the building and Main
Street is to be replaced with a decorative see-thru type of fence to
allow the Intersection Sight Distance to be improved at driveway #4.

¢ Estimating the future site generated traffic volumes and their
anticipated distribution and safety while entering/exiting onto
nearby streets via the proposed four driveways.

Scope and Method of Study

Evaluation and analysis for this project included a field review of existing
conditions along the site frontage on Main Street and Myrtle Street and the
proposed design changes to Main Street, i.e. Proposed Streetscape Project lane
configurations, crosswalk locations, signal changes, etc. Since the Town has
recently contracted with the BSC Group engineering firm for roadway,
streetscape and signal improvements along Main Street, this traffic report
concentrates on the adjacent intersection that potentially might be impacted by
this proposed development. That location being the signalized Main Street at
Pleasant Street intersection where the proposed site driveway #2 (see Figure 1
and the proposed architectural plan view of the proposed building, parking and
driveway layouts following Fig. 1), showing driveway #2 is to become a 4% leg
to this signalized intersection. Also reviewing for safety issues, the intersection
of Myrtle Street and the north driveway labeled #4 on Figure 1 with each of the
site driveways numbered for report references.

To determine the levels of future site related traffic to and from this site
redevelopment at each of the proposed four driveways, we first assumed typical
site commercial/retail or office uses that may locate in this mixed use site
development. Calculating and tabulating each uses trip generation, we then
added trip calculations for the proposed 222, one or two bedroom rental
apartments, proposed to be above and adjacent to the commercial uses.

Once a reasonable list of typical uses for the mixed use site redevelopment were
established, we determined potential traffic peak hour volumes that may be
generated by those uses, based on the size of each use and adding typical peak
hour trip generation statistics for the apartments. The accepted source of the
trip generation estimates is the industry standard Institute of Transportation
Engineers (ITE) 10* Edition of the Trip Generation Manual. This source was
used to calculate and tabulate the future trip estimates shown in the tables in
Attachment C. The ITE document provides peak hour traffic count data from
many prior studies compiled into graphical and average trips per use.
Commercial/Business trips are based on the use size in 1,000 square feet
increments and for apartments the trips are based on the number of apartments.
Keeping in mind that the proposed apartments are one or two bedroom rental
units, with typical tenants not raising large families here, thus keeping the trip
generation on the lower side for the 222 rental units.
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EXISTING CONDITIONS

2.1

2.2

The existing roadways and intersection adjacent to the site were reviewed along
with the BSC Group proposed preliminary design plans for the Pleasant Street /
Main Street intersection attached following section 2.3 and included at
Attachment A.

Land Uses

Located within the vicinity of the proposed development along Main Street there
are a mixture of land uses associated with the surrounding area, such as
commercial, retail, restaurants, manufacturing, municipal and office space.

Existing Roadways

The roadways serving the study area, which may be impacted by the proposed
project, include Main Street, Myrtle Street and Pleasant Street.

Main Street - Myrtle Street

Main Street is classified by MDOT as an Urban Minor Arterial south of Pleasant
Street and as an Urban Collector between Pleasant Street and Water Street where
Main Street changes to Myrtle Street. It runs generally in a north-south direction
with one travel lane for each direction and at its' intersection with Pleasant
Street, it has a dedicated northbound left turn lane and a short southbound right
turn lane. The posted speed limit on Main Street is 25 mph Northbound to the
site driveway on Myrtle Street where it changes to 30 MPH. Main Street carries
a significant amount of commuter traffic from the surrounding area and it is
lined with commercial and retail businesses that generate local traffic and
parking maneuvers. Parking is allowed on the west side north and south of its'
intersection with Pleasant Street.

I am aware that there have been some community comments regarding this
project possibly further impacting the Main Street southbound queue during
train crossings of Main Street, thus adding to the now occurring diversion of
southbound Myrtle Street traffic onto Winter Street north of the site. With this
site having direct access to the Pleasant Street signal and Pleasant Street across
from the site main driveway #2, with signal control of the driveway movements,
it is possible that the site traffic be given a green signal to exit westbound
crossing Main Street toward the train station and Rte. 9 area destinations during
a train crossing Main Street so southbound vehicles cannot move. This would
discourage site drivers from trying to exit at the Myrtle Street driveway heading
south to Pleasant, adding to the congestion during train crossings. Therefore we
do not see any connection of this project with anything that occurs at the
intersection of Winter Street and Myrtle Street.
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2.3

Pleasant Street

Pleasant Street is classified by MDOT as an Urban Minor Arterial for its' full
length. Short left and right turn lanes are striped at the Main Street intersection
to allow the predominant right turn movement to move during two signal
phases. Near the Main Street intersection, Cherry Street intersects with Pleasant
Street. Cherry Street is restricted to one-way traffic toward Pleasant Street,
which eliminates westbound Pleasant Street vehicles from turning left and
blocking Pleasant Street or queuing into the Main Street intersection, when
waiting to turn south into Cherry Street. The posted speed limit on Pleasant
Street eastbound approaching Main Street is 25 mph while it is signed for 35
mph westbound. On Main Street at the signal, Pleasant Street is also signed as a
truck route to Routes 9, 90 and 495.

Water Street connects Pleasant Street to Main Street beginning a short distance
from Main Street and ending as a one-way connector traveling to Main Street
providing an alternative to turning left at the Main Street signal.

Existing Study Intersections & Proposed Changes to Intersections
Main Street / Pleasant Street

An Existing Conditions Main Street/Pleasant Street Study Intersection shown
with the proposed BSC Group safety improvements at the intersection is found
in Attachment A (Page 12). The addition of a proposed site driveway at this
intersection will require a medification to the BSC Group completed signal
phasing/timing analysis (BSC analysis results are included in Table 8 in
Attachment B (Page 13). The signal phasing and timings could be revised to
allow independent access to the signal from the site driveway #2 and from
Pleasant Street, through a revised setting of the signal phasing and a timing
change.

The BSC Group analysis of the signal operation Level of Service and intersection
design revisions are excerpted from the BSC Group memorandum to the Town,
Pages 15-17 of 17, and inserted in Attachment B to this report. The BSC Level of
Service analysis results indicate that the overall intersection signal functions at a
very good Level B in Table 8. Indicating green time capacity is available to add
a separate, short period signal phase for a fourth leg to the intersection signal
operation if it were added directly from the proposed site development as
shown as Driveway #2 on the Locus and the Architects plan view. The traffic
volume estimates for the site driveways at full occupancy are included in the
table included in Attachment C (Page 14) indicate that the volume of traffic
during peak hours are not excessive. Since the signal is operating at a reasonably
high level of service there is available capacity to handle the site volumes both
entering and exiting the site driveway #2 if under the control of the signal. The
table with the site trip estimates is titled “Summary of Project Future Peak
Hours Trip Generation by Driveway (Mixed Use)”. Driveway #2 being the
proposed 4t leg to the Main Street/Pleasant Street signalized intersection.
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Muyrtle Street / Site Drive #4

For the site driveway #4 intersection on Myrtle Street, as labeled on the Figure 1
LOCUS aerial, the existing traffic volumes are significantly lower than the traffic
at Pleasant Street, since more than half of the Main Street northbound traffic
turns west onto Pleasant Street. Water Street adds some northbound vehicles to
Myrtle Street, but not nearly as many as turn left at Pleasant Street. Being much
lower than Main Street and being a reasonable volume for a rural road such as
Myrtle Street, we do not see a need to study this Driveway #4 for capacity. The
prior counts made for the BTTC 2017 year study of this site intersection, are
included in Attachment C showing the Myrtle Street peak hour counts collected
in 2012 and increased by a growth factor of 3.8% to year 2017.

So we measured both the Stopping Sight Distance (SSD) and Intersection Sight
Distance (ISD) for this driveway, each from and to the south and north. SSD is
measured for the approaching vehicles ability to view a 2 ft high object in the
street ahead (i.e. head or tail lights height 2 ft.), so the approaching vehicle can
stop safely if needed. SSD for approaching from the south on Myrtle Street
going down a slight grade of 3% requires 158 feet of sight line to avoid an
accident with a vehicle exiting the driveway. This approach has a speed limit of
25 mph however the approaching vehicle must turn the corner at Water Street
which slows it’s approach for part of the travel distance. Available from the
north the SSD measured is over 450 ft. so the SSD from the north can see far
enough to technically stop in time even if traveling 50 mph. From the south near
Water Street the SSD measures to be 200 ft. so both directions satisfy the
required safe SSD.

55D is considered the most important distance requirement to satisfy for safety
reasons, since if the exiting vehicle can’t be seen from far enough away when it
exits and the vehicle doesn’t cross the lane in time, there will be an accident with
the approaching vehicle. Both directions exceed the SSD requirement of 158 FT.
for the south approach and 200 feet for approaching from the north.

The SSD and ISD are calculated based on speed of approaching vehicles. The
authority that tests vehicles ability to stop safely and therefore sets these rules
for distance needed is the American Association of State Highway and
Transportation Officials (AASHTO) and they publish the roadway design
criteria and safety requirements in the document titled “A Policy on Geometric
Design of Highways and Streets, 2018, 7th Edition.”

AASHTO gives the ISD distances with the caveat that ISD is a desirable distance
for operational efficiency, not the mandatory safety distance to avoid an
accident. However they do require, for safety, that the ISD be equal to or greater
than the SSD. ISD is the viewing distance the driver about to exit a side street or
driveway, such as our #4 driveway onto Myrtle Street, is able to see oncoming
vehicles. The desirable ISD toward the north measured from a height of 42” ata
point 14.5 ft from the edge of the through travel way per AASHTO guidelines,
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where typical vehicles stop on approaching an intersection, satisfies the 158 ft
required SSD looking toward Main Street. By actual measurement ISD is the
same 200 ft as the SSD that is available. The ISD from the driver’s seat as noted
for the north direction, will be double the SSD at 400 ft if a small corner of
vegetation at the driveway’s northeast corner of Myrtle Street is trimmed back
slightly on the site property. This will be done during the site construction
period.

The above distances are labeled on the Sight Distance Measurement Myrtle
Street Driveway 4 plan in Attachment E (Page 16).

STUDY CONCLUSIONS

The proposed mixed use redevelopment complex is anticipated to only
moderately increase the weekday Main Street/Pleasant Street intersection traffic
volumes. In actuality, this trip generation is assuming full occupancy of the site.
The site is partially occupied today and could rent out the remaining space now
with no permits regarding traffic or traffic review necessary at this time. An
increase in site traffic could occur whether the renovation and change in tenants
occurs or not. For this analysis report for the intended site betterment, this
report assumes that only the existing partially occupied building site traffic is
considered as background traffic that will be eliminated and replaced by the ITE
statistics for the new uses. The existing traffic is listed in Attachment D,
however no credit has been subtracted from the new use traffic generations for
the elimination of existing trips now generated by the sight.

The BSC Group roadway and signal proposed improvements indicate that the
Pleasant Street intersection, as it will be modified by the streetscape project, has
very good capacity at high Level of Service B through the future year 2027. This
report provides the estimated site uses and associated traffic volumes those uses
will generate so the BSC Group can recalculate and modify their signal system
timings and phasing’s to accommodate the proposed site driveway #2, located
within the Pleasant Street intersection and provides the overall future site traffic.

To improve sight distances available at the site driveways. Driveway #1 will be
restricted to enter only to avoid having exiting traffic attempting to force their
way into the long queue that forms for the northbound left turn lane at Pleasant
Street or attempt to exit when the signal queues form long lines of through
traffic northbound, attempting to turn south causing a traffic jam.

At the Myrtle Street driveway, although the available stopping sight distance to
the left exceeds the minimum required length for the 25 MPH approach speed
limit. By replacing the solid wood fence along the upper level parking south
across from the Water Street intersection with a decorative see-through fence the
sight lines are improved. Also when Eversource Energy removes the utility pole
#29/1 shown on Attachment F (Page 17) Eversource Energy plan, located on the
inside of the corner at the south end of the start of Myrtle Street, the guardrail
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can be moved to the Myrtle Street row line or 6 to 10 feet from Myrtle Street
pavement edge improving the Driveway #4 already acceptable 200 foot long
sight distance to the west. At Driveway #4 northeast corner, a small amount of
branches and other vegetation can be trimmed to assure the sight distance is
extended to the full 400+ feet to the northeast.

The installed synchronized signal system on Main Street currently runs
efficiently with very good Levels of Service at the Pleasant Street signal. Once
this site is fully developed as proposed and occupancy is 100%, the modification
to the timing and phasing of the Pleasant Street signal can allow the three signal
Main Street system to likely continue to operate efficiently at an acceptable level
of service.
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B Excerpt from BSC Group Memorandum showing Pleasant Street
Improvements and Very Good Traffic Level of Service Analysis
(Pages 15-17 of 17)
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AIBSC GrOUP MEVDRANDUM

Proposad Imersection Improvements

The three primary intersections within the project corridor were evaluated with respect tn geometry, capacity and
safety resulting in conceptual layouts summarized as fiollows:

Main Street at Pleasant Street
e —

P :

v, . LW b,
Sain Street at Preasant Street -~ Existing Comstitions mw
The proposed improvements at this intersection would reduce the pedestrian crossing distance of Pleasant Street from
103 feet to 101 feet and provide a pedestrian refuge area by extending the existing median thraugh the crosswalk. The
proposed improvements would also include a crosswalk across Main Street north of Pleasant Street, reducing the

number of pedestrians crossing Pleasant Street. In addition, a reduction in the curb radii will slow vehicles down as they
turn, thus improving pedestrian and bicyclist safety.

Main Streat at Front Street

[ Y \'. 3!
Mizin Strest at framt Street - Exnting Conditons and Praposed Improvements

The proposed improvements at the intersection of Main Street and Front Street primerily involve decreasing curb radii
as much as possible while allowing trucks (WB-50 design vehicle) to safely navigate all tums. Padestrian crossing
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FYBSC GrOUP NMENDRANDUM

distances will be reduced at this mtersection as well while retaining a raised median to provide a refuge and protection
for pedestrians crossing Pleasant Street.

Main Street at Summer Street/ Homer Avenue

Main Street at Summer Street/ Homer Avenue - Existing Con@tons and Proposed improvements

A channelizing island is proposed at the intarsection of Main Street and Summer Street/ Homer Avenue to address the
issues of long pedestrian crossings and wide pavement areas. The existing 83-foot crosswalk across the northem Main
Street approach would be brokan up into s two-stage crossing consisting of a 48-foot crosswalk and a 22-foot crosswalk.
The 85-foot crossing of Homer Avenue would be broken up into a 47-foot crosswalk and a 22-foot crosswalk. The right
turn from Homer Avenue onto Main Street would be signalized and prohibited when the railroad gates are down. The
crosswalk on the southern approach of Main Street would be reoriented such that the crossing distance would be
reduced from 61 feet to 47 feet.

2027 Buid Intersection Capacity Anatysis

As previously herein, the Town presented several alternatives to the community that resulted in a prefesred alternative
for Main Street of no bicycle lanes (j.e. Second Alternative) and for Front Street with bicycle lanes (i.e. First Altemative).
Rafes to the attached plans and the results of the capacity analysis for the intersections evalusted undes the 2027 build
conditions are summarized in Table 8. Existing traffic volumes were expandad ten years in the Reture using an annual

rate of trafic mes of 1.U%. The Synchro traffic analysis software package (Version 10) was utilized to
evaluate operating conditions for the proposed intersection and tha proposed traffic signal alternative.

Under 2027 build conditions the intarsection of Main/Pleasant ex a slight increase in delay and queus
with no change in during the & ak hour; the intersection of Main/t ront experiences a slight increase in
delay and queus length with no change in[d during the AM & PM hour; while the intersection of Main/Summer /Homer
experience a skight increase in defay and noticeable increase in queue length that resulis in a drop in LOS fom Cto D
during the AM peak hour but with na change in L.OS during the PM peak hour. It should be noted that although the

Main/Summer/Homer imersection experiences an increase in overall delay of appraximately 6 seconds and subsequent
drop in LOS, this is primarily due to the Summer Street approach and is not considered significant.

In conctusion, the three intersections are able to accommaodate Future growth with minor or negligible impact to LOS.
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AIBSC Group

MENDRANDUM
Tabile 8: 2027 Bulld Concitiona Capacity Anslysis
O [+ T ="
108 g, temwt _% 08 o e
— — 5 oy
SIGNALETFTY INFERSECTIONS
Main Sooe o Pomers et
Pleasars Sereat EB L 498 1} on 178 39.% D 041 76
Pleamnt Street EB R 23 A 0.46 40 5.7 A D.58 72
Man Street NB L 80 A na 95 159 B D.73 385
Main Strect NB R i7 A 0.21 n 53 A D.14 47
Main Street SBT S0.1 9] D.74 234 235 [ 0.53 Ky,
Mazxn Street SB R 12.4 B D.24 44 92 A 0.20 63
Overalt | 155 12__ 0.7 &2. . é 0.73
Main Street at Fromt Street
from Street WH L 448 D D49 100 38.1 o 0.58 137
Front Street WB R 48 A 0.31 44 38 A 0.37 44
Main Street NB T 180 B 0.53 382 19.7 8 D.58 508
Main Street NB R 25 A D.26 44 o8 A D08 2
Main Streea SBL 7.3 A D.44 49 70 A D.39 B8
Main Street SBT 65 A D38 7 10.7 B n.58 563
Overall a8 B a.53 138 B 059
BMain Stroct st Surener Street/ Hamer Avenos
Summer Strect BB LTR 62.2 E 0.8 804 476 D 0.74 170
Homer Awenwe WE LT 20.2 c 0.07 57 Z14 C D.14 48
Homer Avenue WE R L A 0.24 53 6.0 A 0.33 36
Main Streat NB LTR 234 C 0.51 193 109 B D.37 254
Main Streed 58 LT 38.1 D D.87 412 18.0 B8 D.72 G4
Mein Steet 58 R 11 A D17 ] 4.2 A 0.7 36
Overalt | 357 D 0% 16.3 B 0.74
. UNSIGHALIZED BNTERSECTIONS
Blinin Strect/ Myvthe Stroct at Water Street/ Driveway
Water Street EBLTR 209 [ o 029 30 19.2 C D.1d8 15
Drivewery WB LR 164 c n.os 5 16.2 c 007 5
Mi=n Street NB TR 0.0 A 000 D 0o A D.00 D
Mzin Strees SB LT B4 A 0.00 0 Do A 0.00 0
Frore Street EB LT 8z A 013 10 B.3 A 0.06 5
Front Street WB T 0o A 0.00 4] 0o A D.00 0
front Sreet WH R 00 A 0.00 D Do A 0.00 0
Concord Strect SBILA | 140 8 023 23 129 B D.18 15
Attruvintions: KB = Northtouna, 5B = Southboun, EB = Emsthound, WE = Westtound, L = Loft, T-Toru, B - Rgie
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C Mixed Use Summary Table of Project Peak Hour Trip Generation
Volumes at Full Occupancy Assigned to Each Driveway. Also existing
intersection counts for 2017@Main Street / Pleasant Street and
Myrtle Street / Driveway #4
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2017 Peak Hour Turning Movement Count

Ashland, MA Main Street at Pleasant Street
2612 Tuming Movements in One hour adjusted upward by 3,.8% Growth Rate
June 2 MD Sat., June 6 AM PM Weds,

Counted By. PDI

Mair Street

221

gl 2
JJ
115 J“‘S% 73083

AM

650 18‘5;
Mazin Streat

o, XY
Pleasant Street %" i
187
w [

=

[ 7es

127

Total Hour 2l &
Volume= 1825 839

[Te]
Main Street J l

Salurday
71 J:Zl?. 100-2:00
[ 348 MD

Main Street 275 ‘7?%

489 % 3
Pleasant Street
e (]
' Total Hour &gl o
Volume=s 940 408
Main Streot
73 J% 5006 60
By
578 1@%
el
Pleasant Street % iz'
< [T ]
HIE

Total Hour

149
339

| 651

Volume= 1958 818
Main Street
Figure 9
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2017 Peak Hour Turning Movement Count

Ashland, MA - Myrtle Street at Site North Driveway
2012 Turning Movements in One hour adjusted upward by 3.8% 5 yr Growth R
June 2 Sat MD, June 6 Weds AM PM.

Counted By: PDI
MYRTLE ST.
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D Potential Existing Site Trip Elimination Credit Table for Driveways,
with Shuttle Bus Operation Description & Framingham/Worcester
MBTA Train Schedule
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E Acceptable Stopping Sight Distance - Sketch for Myrtle Street at
Driveway #4
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F Eversource Energy plan for Removal of Utility Pole #29/1 on Myrtle
Street corner
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G ITE Trip Generation Graphs for Determining Site Future Traffic
Volumes (Categories #221 though #710)
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Multifamily Housing (Mid-Rise)
(221)

Vehicle Trip Ends va: ing Units
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
r
Setting/Location: General Urban/Suburban
Number of Studies: 53

Avg. Num. of Dwelling Units: 207
Directional Distribution: 26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit
JAverage Rate Range of Rates Standard Deviation
036 0.06 - 1.81 0.19

Data Plot and Equation

300
(3
=
i
a 200
=
"
|_

100

% 700 %0 500 300
X=Number of Dwelling Units
X Study Site Ftted Curve = - - = Awverage Rate
Fittad Curve Equatiore Ln{T) = 0.98 Ln{X}-0.98 Re=0.87

74 Trip Generation Manual 10th Edition « Volume 2: Data * Residential (Land Uses 200-209) e=




Multifamily Housing (Mid-Rise)

(221)
Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday,

Setting/lLocation:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m
General Urban/Suburban

60

208
61% entering, 39% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation
gvcrage na
0.44 0.15-1.11 0.18

Data Plot and Equation

T = Trip Ends

100

Atted Gurve Equation: Ln{T) = 0.96 Ln{X} - 0.63

0 200 400 600 ] 800
X=Number of Dwelling Units
X Study Site Fitted Curve = = - = Average Rate

R=0.72

= Trip Generation Manual 10th Edition * Volume 2: Data + Residential (Land Uses 200-298) 75



Multifamily Housing (Mid-Rise)
(221)

Ona: Saturday Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies; 8
Avg. Num. of Dwelling Units: 264

Directional Distribution:  49% entering, 51% exiting
Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation
044 0.34-0.73 0.08
Data Plot and Equation
300

o
=
o
I
o 200
E
u
.
100
% 100 200 300 00 500 ;
X = Number of Dwelling Units |
X Study Site FAtted Curve = = = = Awverage Rate
Rtted Curve Equation: T=0.42(X) +6.73 R=0.89

e Trip Generation Manual 10th Edition * Volume 2: Date * Residential (Land Uses 200-299) 79



Health/Fitness Club
(492)
Vehicle Trip Ends vs: 1000 Sa. Ft. GFA
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,

One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban

Number of Studies: 6
1000 Sq. Ft. GFA: 44

_ Directional Distribution: _51% entering, 49% exiting B
Vehicle Trip Generation per 1000 Sq. Ft. GFA o

Ayerage Rate ~_ RangeofRates Standard Deviation
1.31 ~ 0.30-2.00 _ 0.64

Data Plot and Equation

00 3
1 i
80
$ -
i 60 e
= .-
= X P
1] P
[ ’,r’
0 g X
20
X
% 10 20 30 40
X =1000 Sq. Ft. GFA
X Study Site - = = -~  Average Rato
Flited Curve Equation: Not Given e #i

2592 Trip Generation Manual 10th Edition + Volume 2: Data * Recreational (Land Uses 400-459)



Health/Fitness Club
(492)

VYehicle Trip Generation per 1000 Sq. Ft. GFA

Mehicle Trip Enda va: 1000 Sq. Ft. GFA
Ona: Weekdav,
Peak Hour of Adjacent Street Traffic,

One Hour Between 4 and 6 p.m.
Setting/Location: Generat Urban/Suburban

Number of Studies: 8

1000 Sg. Ft. GFA: 37
Directional Distribution: 57% entering, 43% exiting

|

| F

T = Trip Ends

B Average B&l_t_e L B Rang_e of Rate.f-._ T . Stan_da_rgi_Deviation
345 o 1.48-837 _ 1.57 -
a Plot and Equation
200
150
100
50
% 20 4D 60
X = 1000 Sq. Ft. GFA
X Study Site — Fitted Curve = = = = Average Rate
Fitted Curve Equation: Ln(T) = 0.67 Ln{X) + Z.44 R*= 0.67

= Trip Generation Manual 10th Edition « Volume 2: Data » Recreational (Land Uses 400—499)
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Health/Fitness Club
(492)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Saturdaz, Peak Hour of Generator

Setting/Location: General Urban/Suburban

Number of Studies: 3
1000 Sq. Ft. GFA: 16

. Directional Distribution: _49% entering, 51% exiting _ e nie a
Vehicle Trip Generation per 1000 Sq. Ft. GFA S ; o
_ MAverageRate ___ RangeofRates Standard Deviation
- - - 2.87-4.03 o 408
Data Plot and Equation Caution — Small Sample Sk=
= =
Il’ x
80 ,,"
60 L
2] -
e X .7
= -~
" ’
+ P
40 L’
|
20 ,""
X
|
% 5 10 15 2 I3 5
X = 1000 Sq. Ft. GFA 1
X Study Site = = = - Average Rate
Fitted Curve Equation: Not Given R we
= =

Trip Generation Manual 10th Edition * Volume 2: Data + Recreational (Land Uses 400-499) =




Medical-Dental Office Building
(720)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA_
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,

Setting/Location: General Urban/Suburban
Number of Studies: 44
1000 Sq. Ft. GFA: 32

Directional Distribution: 8% egeringI 22% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
g.7§ 0.85 - 14.30 1.28
Data Plot and Equation
500
X

400
o
g
o
= 300 .
- X X .

1] 50 100 150 200
X = 1000 Sq. Ft. GFA
X Study Site —— Fltted Curve = = = = Average Rato
Fitted Curve Equation: Ln(T) = 0.89 La(X) + 1.31 R*=0.80

ite= Trip Generation Manual 10th Edition « Volume 2: Data + Office (Land Uses 700-799) 183



Medical-Dental Office Building
(720)

Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies: 65
1000 Sq. Ft. GFA: 28

Directional Distribution: ﬁ& entering, 72% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
246 0.25-8.88 1.58
Data Plot and Equation
600
X

500
-]
2
w
(=%
hS
[}
'_

0 50 100 150 200
X = 1000 Sq. Ft. GFA
X Study Site Fitted Curve - - - - Average Rate
Fitted Curve Equation: T = 3.38(X) + 2.02 R*»=0.73

154 Trip Generation Manual 10th Edition * Volume 2: Data + Office (Land Uses 700-799) é=




Medical-Dental Office Building

(720)
Vehicle Trip Ends vs: 1000 $qa. Ft. GFA
Ona: Saturday
Setting/Location: General Urban/Suburban
Number of Studies: 6
1000 Sq. Ft. GFA: 41
Directional Distribution: enterin

. Vehicle Trip Generation per 1000 Sq. Ft. GFA

ate Range of Rates Standard Deviation
8.57 1.10-21.83 9.07
Data Plot and Equation
1,000
X ’,
,/
I,
,I

800 S
] f’
B .
w ’
o /’
= 600 .
n i
= .

,I
s
P
,I
400 X ,
X it
Fd
200 ,’X
X
% 50 100 150
X = 1000 Sq. Ft. GFA
X Study Site - = - - Average Rate
Fitted Curve Equation: Not Given Ria ==

te=
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Apparel Store
(876)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m,
Setting/Location: General Urban/Suburban
Number of Studies: 1

1000 Sq. Ft. GFA: 5
Directional Distribution: 80% entering, 20% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Averane Rate Range of Rates Standard Deviation
1.00 1.00 - 1.00 *
Data Plot and Equation Caution — Small Sample Size
5 X
4
[/}
I s
o
S
n
I_
2
1
% 1 2 3 4 5
X = 1000 Sq. Ft. GFA
X Study Site - = = =  Average Rate
Fitted Curve Equation: Not Given Ris "

522 Trip Generation Manual 10th Edition * Volume 2: Data + Retail (Land Usas 800-898) e




Apparel Store
(876)

Vehicle Trip Ends vs: 1000 Sqg. Ft. GFA

On a:

Setting/Location:
Number of Studies:

1000 8q. Ft. GFA:
Directional Distribution:

Waekday,
Peak Hour of Adjacent Street Traffic,

One Hour Between 4 and 6 p.m.
General Urban/Suburban

9

5

51% entering, 49% e)dting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Auerage Rate
412

Data Plot and Equation

Range of Rates
1.50 - 6.80

Standard Deviation
2.18

60

T =Trip Ends

20

10 s

XX
Ay

X Study Site

Fitted Curve Equation: Not Given

X =1000 Sq. Ft. GFA

Average Rate

€=

Tiip Generation Manual 10th Edition = Volume 2: Data - Retail (Land Uses 800-899)

523



Apparel Store
(876)

Vehicle Trip Ends vs: 1000 Sa. Ft. GFA

On a:

Setting/Location: General Urban/Suburban
Number of Studies: 2
1000 Sq. Ft. GFA: 5

Directional Distribution: 50% entering, 50% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
532 5.24-5.40 *
Data Plot and Equation Caution - Small Sample Size
30
X
25 e
X
C20
]
=
1T}
a
=
e 15
10
5
% 1 2 3 r 5
X =1000 Sq. Ft. GFA
X Study Site - = - - Average Rate
Fitted Curve Equation: Not Given Rt soven

526 Trip Generation Manual 10th Edition - Volume 2: Data + Retail (Land Uses 800-899) =




Copy, Print, and Express Ship Store
(920)

Vehicle Trip Ends vs: 1000 Sq, Ft. GFA
On a: Waeekday,
Peak Hour of Adjacent Street Traffic,
One Hour Betwaen 7 and 9 am.
Setting/Location: General Urban/Suburban

Number of Studies: 1
1000 Sq. Ft. GFA: 4
Directional Distribution: 75% entering, 25% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
2.78 2.78-2.78 *
Data Plot and Equation Caution — Small Sample
20
15
7]
2 X
£
-
_ e 10
5
% 1 2 3 4 5
X = 1000 Sq. Ft. GFA
X Study Site = = = = Average Ratg
Fitted Curve Equation: Not Given Ria ===

4% Trip Generation Manual 10th Edition * Volume 2: Data * Services (Land Uses 900-999) e




Copy, Print, and Express Ship Store
(920)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA

Ona: Wegekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p-m.
Setting/Location: General Urban/Suburban
Number of Studies: 1

1000 8q. Ft GFA: 4
Directional Distribution: 44% entering, 56% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
7.42 T7.42-T742 *
Data Plot and Equation Caution — Small Sample Size
40
x
30
[ )
e
w
o
=
e 20
10
% 1 3 3 3 5
X = 1000 Sq. Ft. GFA
X Study Site - - - - Avelagei!ata
Fitted Curve Equation: Not Given Rzt

it‘: Trip Generation Manual 10th Edition * Volume 2: Data « Services (Land Uses 900-999) 47



Fast Casual Restaurant
(930)
Xehicle Trip Ends vs: 1000 Sq. Ft GFA
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 8 a.m.
Setting/Location: General Urban/Suburban

Number of Studies; 1
1000 Sq. Ft. GFA: 3

Directional Distribution: 67% entering, 33% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA

| Average Rate Range of Rates Standard Deviation
207 2.07-2.07 *
Data Plot and Equation Caution - Smail Sample Skze
8 X
5
4
[~}
2
w
[+ %
=
b
2
1
% 05 70 5 70 75 30
X = 1000 Sq. Ft. GFA
X Study Shite = = - = Average Rate
Fitted Curve Equation: Not Given R2= *e

62 Ttip Generation Manual 10th Edition * Volume 2: Data = Services (Land Uses 800-299) it‘gr




Fast Casual Restaurant
(930)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA

Ona: Weekday,
Peak Hour of Adjacent Street Traffic,

and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies:
1000 Sq. Ft. GFA:

15
3

Directional Distribution: 5% entering 45% exiting

ﬁ_ Vehicle Trip Generation per 1000 Sq. Ft. GFA

Avemge Rate Range of Rates Standard Deviation
1413 5.94 - 34,83 7.72
- Data Plot and Equation

200

150
g
I}
o
=
1]
-

100 x

X
X
X--
% T
50 U
X T
LemmTR % X
% X
% Z 3 5 5
X =1000 Sq. Ft. GFA
X Study Site = = = -~ Average Rate
Fitted Curve Equation: Not Given Rz e

=

Trip Generation Manual 10th Edition « Volume 2- Data Services (Land Uses 900-929)




Fast Casual Restaurant

(930)
Yehicle Trip Ends va: 1000 Sq, Ft. GFA
On a:
Setting/Location: General Urban/Suburban
Number of Studies: 3
1000 Sq. Ft. GFA: 4
Directional Distribution: _£5% entering, 45% exiting
- Vehicle Trip Generation per 1000 Sq. Ft. GFA
: Average Rate Range of Rates Standard Deviation
] 3402 32.26 - 38.62 42.55
- Data Plot and Equation Caution - Small Sample Size
200
- - - - ‘x
150 LT
_§ ’ . = L4
5 .-
= JPtas -
: X .
100 -
50
% 1 2 3 4 5
X = 1000 Sq. Ft. GFA
X Study Site - - = - Average Rate
Fitod Curve Equation: Not Given Rt

Trip Generation Manual 10th Edition * Volume 2: Data » Services {Land Uses 500-998)
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Coffee/Donut Shop without Drive-Through Window

(936)

Vehicle Trip Ends vs; 1000 Sq. Ft. GFA_

On a: Weekday,

Setting/Location:
Number of Studies:

Peak Hour of Adjacent Street Traffic,

General Urban/Suburban
21

1000 Sq. Ft. GFA: 2

Directional Distribution: 21% enfering. 49% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
101.14 38.76 - 255.48 43.44
Data Plot and Equation
= X
X
300 X
8
i .
g 7
Gl X %
200 X P X
- -7 ” x x
X.-"7 XX
X
100 X
X X
% 05 10 15 20 25 30
X=1000 Sq. FL. GFA
X Study Site = - - - Average Rate
Fitted Curve Equation: Not Given Rz wain

Trip Generation Manual 10th Edition « Volume 2 Data « Services (Land Uses $00-999)




Coffee/Donut Shop without Drive-Through Window
(936)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
Ona: Miekday
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 12
1000 Sq. Ft. GFA: 2
Directional Distribution: _50% entering, 50% exiting

| Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
36.31 15.50 - 74.84 13.22
Data Plot and Equation

200

150
2
L=~
it
2
" X
[

100 X

=X
Pt X
>€ oo “X
X _.x"
50 X%
X
X
% 05 10 5 20 25 30
X=1000 Sq. it GFA
X Study Site - = = = Average Rate
Rited Curve Equation: Not Given R2e wnn

He= Trip Generation Manual 10th Edition + Volume 2: Data - Services (Land Uses 200-999) 213



Coffee/Donut Shop without Drive-Through Window
(936)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
Ona: Saturday, Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 5
1000 Sq. Ft. GFA: 2
Directional Distribution:  49% entering, 51% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
58.01 36.87 - 117.42 30.50
Data Plot and Equation Caution — Small Sample S
200
»

150 "
» . x*
] -
= -
m e - -
[-% -
S -
B . -
- -

100 Lo X

<
X
50
% 05 10 15 70 25 i
X=1000 Sq. Ft. GFA
X Study Site - = = - Average Rate
Ftted Curve Equation: Not Glven Rty wivws
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General Office Building
(710)

Mehicle Trip Ends va: 1000 Sq. Ft GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Befween 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 35
1000 Sq. Ft. GFA: 117
Directional Distribution:  §6%

Vehicle Trip Generation per 1000 Sq. Ft. GFA L o mey
Average Rate R_ange_of Rates _Standard Deviation _
[ 1.16 . 037-423 _ 0.47 i

Data Plot and Equation

S—
T=Trip Ends

|
00 100 200 300 400 500 600
X =1000 Sq. Ft. GFA
| X Study Site ——==_ Fitted Curve - - - - Average Rate
Fltted Curve Equation: T = 0.94(X) + 26.49 R*=0.85

4 Trip Generation Manual 10th Edition « Volume 2: Data + Office (Land Uses 700-798) te="




General Office Building
(710)

Vehicle Trip Ends vs: 1000 Sq, Ft, GFA
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m,
Sefting/Location: General Urban/Suburban
Number of Studies: 32
1000 Sq. Ft. GFA: 114
Directional Distribution:  16% enteri

1' Vehicle Trip Generation per 1000 Sq. Ft. GFA

. . AverageRate @ Range of Rates

5 _St_aﬂdard Deviation

SR - e .. O47-323 o082, oy
~ Data Plot and Equation
X
| :
: E
=
; o
E
a
-
|
[ ] 0 100 200 300 400 500 600
X =1000 Sq. Ft. GFA
X Study Site ——-~— Fittad Curve - = = - AverageRate
Fitted Curve Equation: Ln(T) = 0.96 Ln{X) + 0.36 R=0.88
-

= o Trip Generation Manual 10th Edition + Volume 2: Data « Office (Land Uses 700-795) 5




General Office Building
(710)

Vehicle Trip Ends vs: 1000 Sa, Ft. GEA
Ona: Saturday

Setting/Location:
Number of Studies:

1000 Sq. Ft. GFA:
Directional Distribution:

General Urban/Suburban
5
94

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Trip Generation Manual 10th Edition * Volume 2: Data  Office (Land Uses 700-799)

Average Rate Range of Rates Standard Deviation !
221 1.24-7.46 170 3
Data Plot and Equation Caution — Small Sample St
m = ”
| X
) b -7 ’
2 -’
= e
n P
- JRs
200 X L ol X
X ol
.7 X
100 e
% 5 1% 180 ' %
X = 1000 Sq. FL GFA
X Stl.ldySite - o - A\rel'age m
Fitted Curve Equation: Not Glven R e :
=




