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RE: Traffic Impact Assessment — Manor Fields Recreation Facility
478 Sprague Street, Dedham, MA

MDM Transportation Consultants, Inc. (MDM) has prepared this initial traffic impact
assessment (TLA) for the proposed Manor Fields Recreation Facility to be located at 478 Sprague
Street in Dedham, Massachusetts. The location of the site relative to adjacent roadways is
shown in Figure 1. This memorandum includes documentation of existing (baseline) traffic
conditions, estimated trip generation characteristics of the redevelopment, an assessment of
iraffic impacts associated with the proposed site programming, a preliminary parking needs
assessment, and evaluation of preliminary design recommendations.

In summary, the proposed Manor Fields Recreation Facility is expected to generate traffic that is
not expected to materially impact roadway operations or capacity along Sprague Street. Peak
parking demand demands for the Site are estimated at 173 spaces based on ITE Parking
Generation. The preliminary on-site parking supply estimate of 200220 spaces is expected to
accommodate the peak parking requirements for the Site under typical peak operating
conditions. The proposed site driveway will satisfy minimum recommended sight line criteria
(SSD and ISD), and is proposed to incorporate features that facilitate pedestrian safety and
integration with planned paths. MDM recommends access and on-site circulation related
improvements that will enhance traffic operations and/or travel safety
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DEVELOPMENT PROGRAM ASSUMPTIONS

Development programming for the 25 acre Site is assumed to include twelve acres of usable
park with following desirable land uses; two multi-purpose turf fields, tennis courts (2),
outdoor basketball courts (2), bocee/ pickle ball, Dog Park (1 acre), playground, walking trails,
concession stand, and a two bay storage garage. The multi-purpose field layout may have
lights and may allow conversion of full size fields to smaller (half-size) fields as needed for
practice and junior play as needs arise. The preliminary site layout envisions approximately
200-220 surface parking spaces within the site. A primary access/egress driveway is proposed
along Sprague Street just west of the 480 Sprague Street property.

Specific programming (scheduling) assumptions for use of the fields have not been identified at
this time but are assumed for initial planning purposes to include a multitude of sporting
events, club practices, and school team practices that may be scheduled for daytime and
nighttime periods throughout the year.

EXISTING (BASELINE) TRAFFIC CONDITIONS

An overview of existing/baseline conditions, traffic volumes and a review of the sight line
criteria are provided below.

Sprague Street

Sprague Street is classified by the Massachusetts Department of Transportation (MassDOT) as
an Urban Minor Arterial roadway under local Town jurisdiction. Sprague Street is generally an
east-west roadway. Sprague Street provides a connection from the Neponset Valley Parkway to
the east and East Street to the west. Sprague Street has a variable roadway width and provides
one travel lane in each direction. The regulatory speed limit is 25 mph in the immediate site
vicinity and 35 mph just east of the Site. Land use along Sprague Street in the study area
include a mix of commercial, warehouse, and restaurant uses, residential homes, and a school.

Baseline Traffic Data

Daily traffic volumes along Sprague Street in the immediate site vicinity (east of Durham Road)
were obtained by mechanical methods using a radar recorder (RR). The results of the counts
are summarized in Table 1, and are discussed below. A review of MassDOT permanent count
station data for the area indicated that June is an above-average traffic month (approximately 5
percent above average season conditions). In order to provide a slightly conservative analysis,
no seasonal adjustment (reduction) of the data was made to the June traffic volume counts.
Traffic count data and seasonal adjustment calculations are provided in the Attachments.
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TABLE 1
EXISTING TRAFFIC VOLUME SUMMARY
SPRAGUE STREET EAST OF DURHAM ROAD

Peak Hour
Daily Percent Peak Hour Peak Flow Directional
Time Pericd Volume (vpd)! Daily Trafficc Volume (vph)®  Direction* Volume {vph)
Weekday Evening Peak Hour 9,680 8% 809 56% WB 449
Saturday Afternoon Peak Hour 7,070 7% 527 56% EB 296

*Two-way daily traffic expressed in vehicles per day without seasonal adjustment.
2I'he percent of daily traffic that occurs during the peak hour.

*T'wo-way peak-hour volume expressed in vehicles per hour.

4EB = Eastbound, WB = Westbound

As summarized in Table1, the weekday daily traffic volume on Sprague Street between
Durham Road and Coventry Road is approximately 9,681 vehicles per day (vpd) on a weekday
and 7,072 vpd on a Saturday. Peak hour traffic flow on Sprague Street from approximately 527
to 809 vehicles per hour (vph) representing approximately 7-8 percent of daily traffic flow.
Vehicle flow is slightly skewed towards the westbound direction during the weekday evening
peak hour (5:00 ~ 6:00 PM) and slightly skewed towards the eastbound direction during the
Saturday afternoon peak hour (3:00 - 4:00 PM). The 2013 Existing traffic volume networks are
provided in the Attachments.

Measured Travel Speeds

Vehicle speeds were obtained for the Sprague Street eastbound and westbound travel directions
by using an ATR machine equipped with speed radar. Table 2 summarizes the average and
85™ percentile speeds for Sprague Sireet adjacent to the Site. The speed data provides a basis for
determining appropriate sight line criteria for the site driveway(s). Field data are provided in
the Attachments.

TABLE 2
SPEED STUDY RESULTS - SPRAGUE STREET

Travel Speeds
85th
Travel Direction Posted? Mean? Percentile?
Eastbound 25 ‘ 32 37

Westbound . 35 34 39

"Regulatory Posted Speed (mph)
2Arithmetic mean (mph)
*The speed at or below which 85 percent of the vehicles are traveling (mph).
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As summarized in Table 2, the mean (average) travel speed on Sprague Street traveling
eastbound is 32 mph and the 85% percentile travel speed is 37 mph. In the westbound direction,
the mean travel speed is 34 mph and the 85% percentile travel speed is 39 mph. The observed
average travel speeds in the both directions are consistent with regulatory speed limits while

the 85% percentile speeds are higher than the regulatory speed limits, specifically in the
eastbound direction.

SIGHT LINE ANALYSIS

The evaluation documents existing sight distances for vehicles exiting the proposed site
driveway onto Sprague Street with comparison to recommended guidelines for the regulatory
posted speed limit and observed travel speeds in the project area.

The American Association of State Highway and Transportation Officials’ (AASHTO)
standards! reference two types of sight distance which are relevant at the proposed site
driveway intersection with Sprague Street: stopping sight distance (SSD) and intersection sight
distance (ISD). Sight lines for critical vehicle movements at the Sprague Street and site
driveway intersection were compared to minimum SSD and ISD for the regulatory speed limit
and observed travel speeds along Sprague Street in the site vicinity.

Stopping Sight Distance

Sight distance is the length of roadway visible to the motorist to a fixed object. The minimum
sight distance available on a roadway should be sufficiently long enough to enable a below-
average operator, traveling at or near a regulatory speed limit, to stop safely before reaching a
stationary object in its path, in this case, a vehicle exiting from the site driveway onto Sprague
Street. The SSD criteria are defined by AASHTO based on design and operating speeds,
anticipated driver behavior and vehicle performance, as well as physical roadway conditions.
S5D includes the length of roadway traveled during the perception and reaction time of a driver
to an object, and the distance traveled during brake application on wet, level pavements.
Adjustment factors are applied to account for roadway grades.

SSD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet) and object
height equivalent to the taillight height of a passenger car (2.0 feet) for the eastbound and
westbound Sprague Street approaches to the site driveway. Table 3 presents a summary of the
available SSD for the Sprague Street roadway segments approaching the proposed site
driveway and AASHTO's recommended SSD for the posted (regulatory) speed limit and
observed travel speeds. Stopping sight distance calculations are provided in the Attachments.

1A policy on Geometric Design of Hightoays and Streefs, 6 Edition, American Association of State Highway and Transportation
Officials, Washington D.C. (2011).
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TABLE 3
STOPPING SIGHT DISTANCE SUMMARY
SPRAGUE STREET APPROACHES TO PROPOSED SITE DRIVEWAY

AASHTO Recommended?
Approach/ Available Average 85t Percentile
Travel Stopping Posted Observed Observed Travel
Direction Sight Distance Speed? Travel Speed® Speed*
Easthound 350+ Feet 155 Feet 220 Feet 270 Feet
Westbound =500 Feet 250 Feet 240 Feet 290 Feet

Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet to object height of 2.0 feet and adjustments for grades as required,

Regulatory Posted Speed = 25 mph EB & 30 mph WB '

*Average Speed: 32 mph EB & 34 WB,

4854 Percentile travel speed: 37 mph EB, 39 mph WB.

As summarized in Table 3 analysis results indicate that with clearing of sight lines during the
construction of the proposed Site Driveway the available sight lines will exceed AASHTO's
recommended SSD criteria for both travel directions along Sprague Street based on the
regulatory speed limit and observed travel speeds.

Intersection Sight Distance

Clear sight lines provide sufficient sight distance for a stopped driver on a minor-road approach
to depart from the intersection and enter or cross the major road. As stated under AASHTO's
Intersection Sight Distance (ISD) considerations, “...If the available sight distance for an entering
..-vehicle is at least equal to the appropriate stopping sight distance for the major road, then drivers have
sufficient sight distance to avoid collisions...To enhance traffic operations, intersection sight distances
that exceed stopping sight distances are desirable along the major road.” AASHTO's ISD criteria are
defined into several “cases”. Each case depends on the type of traffic control at the intersection
(e.g. no control, Yield sign, Stop sign, and signal control), and the specific vehicle maneuver in
question (crossing, right- or left-turn). AASHTO Cases B1 (left turns) and B2 (right turns) from
the proposed site driveway were utilized in determining the recommended intersection sight
distance summarized in Table 4 below.

Available ISD was estimated in the field using AASHTO standards for driver's eye (3.5 feet),
object height (3.5 feet) and decision point (14.5 feet from edge of travel way) for the eastbound
and westbound directions along Sprague Street. Table 4 presents a summary of the available
ISD for the deparfure from the proposed site driveway and AASHTO's recommended ISD for
the regulatory speed limit and observed travel speeds.
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TABLE 4

INTERSECTION SIGHT DISTANCE SUMMARY
PROPOSED SITE DRIVE DEPARTURE TO SPRAGUE STREET

AASHTO Minimum?!
Available Average 85% Percentile
Intersection Posted Observed Observed Travel
View Direction Sight Distance Speed? Travel Speed? Speed*
Looking East >500 Feet 250 Feet 240 Feet 290 Feet
Looking West 3504 Feet 155 Feet 220 Feet 270 Feet

Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet and an object height of 3.5 feet. Minimum value as noted represents 55D per AASHTO guidance.

2Regulatory Posted Speed =25 mph EB & 30 mph WB
3Average Speed: 32 mph EB & 34 WB.
4g5th Percentile travel speed: 37 mph EB, 39 raph WE.

The results of the ISD analysis presented in Table 4 indicate that with clearing of sight lines
during the construction of the proposed Site Driveway the available ISD looking east and west
from the proposed site driveway onto Cross Street will satisfy the recommended minimum
sight line requirements. MDM recommends that any new plantings (shrubs, bushes) or
physical landscape features (rock wall, etc.) to be located within the driveway sight lines,
should also be maintained at a height of 2 feet or less above the adjacent existing roadway grade

to ensure unobstructed lines of sight.
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PROJECTED FUTURE TRAFFIC CONDITIONS

Evaluation of the proposed development impacts requires the establishment of a future baseline
analysis condition. This section estimates future roadway and traffic conditions with and
without the proposed development. For this evaluation, a five-year planning horizon
(year 2018) was selected consistent with industry standard guidelines.

To determine the impact of site-generated fraffic volumes on the roadway network under future
conditions, baseline traffic volumes in the study area were projected to a future year condition.
Traffic volumes on the roadway network at that time, in the absence of the development (that is,
the No-Build condition), includes existing traffic, new traffic due to general background traffic
growth, and traffic related to specific developments by others that are currently under review at
the Jocal and/or state level. Consideration of these factors resulted in the development of No-
Build traffic volumes. Anticipated site-generated traffic volumes were then superimposed
upon these No-Build traffic-flow networks to develop future Build conditions.

The following sections provide an overview of the future traffic volumes.

Background Growth

Background traffic includes demand generated by other planned developments in the area as
well as demand increases caused by external factors. External factors are general increases in
traffic not attributable to a specific development and are determined using historical data.

Nearby permanent count station data published by MassDOT indicates a declining (-1.4 percent
per year) growth rate. For purposes of this evaluation, a 0.5 percent growth rate was used
(2.5 percent increase over a 5-year horizon). This growth rate is higher than historic rates, and,
as such, is also expected to account for any small fluctuation in hourly traffic as may occur from
time to time in the study area and traffic associated with other potential small developments or

vacancies in the area. The traffic volumes and growth rate calculations are provided in the
Attachments.

A field visit identified a major vacancy in the immediate area: .

O 480 Sprague Street: An adjacent 228,560+ sf warehouse located on a 17.83 acre parcel at
430 Sprague Street. At the time of the traffic data collection approximately 177,866 sf
of warehouse space was vacant; therefore, traffic associated with this vacancy was
estimated using ITE standard rates and trips were added to the traffic volume
networks based on existing travel patterns. The site-specific trip tracings are provided
in the Attachments.
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2018 No-Build Traffic Volume Networks

In summary, to account for future traffic growth in the study area, future No-Build traffic
volumes are developed by increasing the existing (2012) volumes by approximately 2.5 percent
(0.5-percent compounded annually over 5 years), as well as traffic associated with the adjacent
480 Sprague Street warehouse vacancy. The resulting 2018 No-Build traffic volumes are
provided in the Attachments.

Preliminary Design Characteristics

Preliminary design kickoff meetings for the “Park” indentified the following desirable land uses

with vehicular access/ egress via Sprague Street and pedestrian connections via Sprague Street
and the neighborhood

s  Multi-Sport Rectangular Athletic Fields anticipated to be used for soccer, football
and field hockey in the fall and lacrosse and soccer in the spring (2)

¢ Tennis Courts (4) '

» Basketball Courts (2}

* Bocce/ Pickle Ball Court

* Dog Park (1+ acre)

* Playground

» Walking Trails

¢ Two bay garage (ancillary storage)

e Concession Stand

Traffic generation estimates for the site are based on trip rates published by the Institute of
Transportation Engineers (ITE)* for Land Use Code’s (LUC’s). For planning purposes, the

following land uses as defined by ITE reasonably reflects the nature of likely programming at
site and are defined as follows:

City Park (LUC 411); = “City parks are owned and operated by a city. The city parks surveyed vary
widely as to location, type and number of facilities. Seasonal use of the individual sites differs widely as a
result of the varying facilities and local conditions, such as weather. For example, some of the sites are

used primarily for boating or swimming; others are used for softball games. Soccer complex (Land Use
488) is a related use.”

Soccer Complex (LUC 488:) “Soccer complexes are outdoor parks that are used for non-professional
soccer games. They may consist of multiple fields, and the size of each field within the land use may
vary to accommodate games for different age groups. Ancillary amenities may include a fitness trail,
activities shelter, aguatic center, picnic groﬁnds, basketball and tennis courts and a playground.”

2 Trip Generation, $% Edition, Institute of Transportation Engineers, Washington, D.C. (2012)
8

MDM

G:\Frojects\722 - Dedham (Activitas)\ Documents\ 722 MRO1 - Final.doc



Tennis Coyrts (LUC 490): “Tennis Courts are indoor or outdoor facilities specifically designed for
playing tennis. Tennis courts can either be public or private facilities and do not typically include

any ancillary facilities other than limited spectator seating. Racquet/tennis club (Land Use 491) is a
related use.”

Site Traffic

Vehicle trip generation for the proposed park was estimated based on the following operating
conditions:

o City Park Use — Assumes the use of the Site as a 12-acre City Park (LUC 411). This
scenario represents the day-to-day use of the entire park space for general recreational
uses including the athletic fields/ courts, Dog Park, playground, and walking trials.

0 Peak Field Use ~ Assumes two (2) active athletic fields (LUC 488), the use of the Site as a
12-acre City Park (LUC 411), four (4) active tennis courts (LUC 490, and two (2) active
basketball courts (assumes half of LUC 488 rate per court). This scenario represents the
possibility of having activity on two athletic fields, four tennis courts, two basketball
courts and the use of the remaining space for general recreational use including dog
park, playground, bocce/ pickle ball, and walking trials.

The trip generation estimates for the Site based on City Park Use and Peak Field Use is

summarized in Table 5. For reference, the ITE Trip Generation Calculations are provided in the
Attachments.

TABLE5
TRIP-GENERATION SUMMARY

Site Trips
Period/Direction City Park Use? Pealk Field Use?

Weekday Evening Peak Hour

Entering 24 67

Exiting 18 44

Total 42 111
Saturday Peak Hour of Generator

Entering 27 76

Exiting 27 81

Total 54 157

Source: ITE Trip Generation, Ninth Edition; 2009,

Based on ITE LUC 411 (City Park) trip rates applied to 12 Acres.

#Based on ITE LUC 411 {City Park) trip rates applied to 12 Acres, TTE LUC 488 (Soccer Complex) trip rates applied to 2 fields, ITE
LUC 490 (Tennis Courts) trip rates applied to 4 courts and 2 Basketball Courts rates = 1 Soccer Field (ITE LUC 488).
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As summarized in Table 5,

o City Park Use — Under day-to-day conditions as a City Park the traffic generation for
the site is estimated at 42 total vehicle-trips (24 entering and 18 exiting} during the
weekday evening peak hour and 54 vehicle-trips (27 entering and 27 exiting) during
the Saturday afternoon peak hour.

o Peak Field Use — Under peak field use conditions the traffic generation for the site is
estimated at 111 total vehicle-trips (67 entering and 44 exiting) during the weekday
evening peak hour and 157 vehicle-trips (76 entering and 81 exiting) during the
Saturday afternoon peak hour.

Trip Assignment

The estimated site trips presented in Table 5 are assigned to area roadways based on (a)
population distribution of Dedham residents and (b) likely (shortest travel time) routes for
various population blocks in the town. Detailed trip distribution calculations are provided in
the Attachments. The estimated trip distribution patterns and site-generated trip tracings for

the weekday evening and Saturday aftemoon peak hours are presented in Figure 2 and
Figure 3, respectively.

Build Traffic Volumes

Build condition traffic volumes are derived by adding traffic associated with the proposed
Manor Fields Recreation Facility as shown in Figure 2 and Figure 3 to the No-Build traffic
volumes provided in the Attachments. The 2018 Build condition traffic-volume networks for
the weekday evening and Saturday midday peak hours are presented in Figure 4 and Figure 5.

10
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OPERATIONS ANALYSIS

This section provides an overview of the qualitative assessment of impact from the project as
well as an overview of operational analysis conducted using industry standard methodology.

Industry Standard Analysis Methodology

Intersection capacity analyses are presented in this section for Build conditions. Capacity
analyses, conducted in accordance with EEA/MassDOT guidelines, provide an index of how
well the roadway facilities serve the traffic demands placed upon them. The operational results
provide the basis for recommended access and roadway improvements in the following section.

Capacity analysis of intersections is developed using the Synchro® computer software, which
implements the methods of the 2010 Highway Capacity Manual (HCM). The resulting analysis
presents a level-of-service (LOS) designation for individual intersection movements. The LOS is
a letter designation that provides a qualitative measure of operating conditions based on several
factors including roadway geometry, speeds, ambient traffic volumes, traffic controls, and
driver characteristics. Since the LOS of a traffic facility is a function of the traffic flows placed
upon it, such a facility may operate at a wide range of LOS, depending on the time of day, day
of week, or period of year. A range of six levels of service are defined on the basis of average
delay, ranging from LOS A (the least delay) to LOS F (delays greater than 50 seconds for
unsignalized movements). The specific control delays and associated LOS designations are
presented in the Attachments.

Industrv Standard Analysis Results

Level-of-Service (LOS) analyses were conducted for the future 2018 Build conditions for the
proposed site driveway intersection with Sprague Street. The results of the intersection

capacity are summarized below in Table 6. Detailed analysis results are presented in the
Attachments.

11
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TABLE 6
INTERSECTION CAPACITY ANALYSIS RESULTS
SPRAGUE STREET AT PROPOSED SITE DRIVEWAY

2018 Build Condition 2018 Build Condition
(City Park Use) (Peak Field Use)
Period/ Approach v/cl Delay? LO53 95t Q4 v/cl Delay? LOS 95t Qb
Weekday Evening Peak Hour
Eastbound 0.02 9 A <25 0.05 g A <25
5B L/R Exit 0.05 14 B <25 0.12 16 C <25
Saturday Afternoon Peak Hour
Eastbound 01 8 A <25 0.04 8 A <25
SB L/R Exit 0.05 i1 B <25 0.15 12 B <25

Wolume-to-capacity ratio

Average control delay per vehicle (in seconds)
*Level of service

495t Percentile Queue Length {feet)

As summarized in Table 6, under Peak Field Use conditions the unsignalized intersection of
Sprague Street and Proposed Site Driveway will operate well below capacity at LOS C or better
during the weekday evening and Saturday afternoon peak hours with minimal queues.

Furthermore, travel along Sprague Street will continue to operate unimpeded with minimal
delay.

Traffic Signal Warrant

A preliminary peak hour traffic signal warrant analyses was conducted for the Sprague Street/
Proposed Site Drive intersection in accordance with the Manual on Uniform Traffic Control
Devices (MUTCD)®.  Specifically, the warrant reviewed for this report is based on MUTCD
Warrant 3: Peak Houwr. The ftraffic signal warrant was reviewed based on the following

conditions: existing traffic volumes on Sprague Street and estimated trips for the proposed City
Park under peak field use.

The preliminary peak hour traffic signal warrant indicated that projected traffic conditions at
this location do not justify the need for traffic signal control. A summary of the peak hour
traffic signal warrant analysis is summarized in the Attachments.

3 Manual on Uniform Traffic Control Devices, 2009 Edition, ATSSA [ITE/AASHTO, 2009.
12
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Left Turn Lane Warrant

Preliminary left turn warrant analyses were conducted for the Sprague Street/ Proposed Site
Drive intersection in accordance with the Association of State Highway and Transportation
Officials” (AASHTO)%. The traffic signal warrant was reviewed based on the following two
conditions: City Park Use and Peak Field Use.

The preliminary left turn lane warrant analysis indicated that projected traffic conditions at this
location do not justify the need for left turn lane under normal City Park usage of the facility
while a left turn lane is marginally justified for Peak Field usage of the facility. MDM notes that
the eastbound Sprague Street approach is approximately 18 feet wide which will allow for by-
pass movements of projected vehicle queues under peak field use, therefore, an exclusive left
turn lane is not required. A summary of the left turn warrant analysis is summarized in the
Attachments. '

+ Ibid
13
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PARKING CHARACTERISTICS

An on-site parking supply of approximately 200-220 spaces is proposed to accommodate the
proposed development, based on early planning discussions. Parking demand estimates for the
proposed programming at the Site are based on the closest corresponding land use published in
the ITE Parking GenerationS. The results of the parking projections are summarized in Table 7.

. TABLE7
PEAK PARKING DEMAND - ITE Basis

Operating Scenario Projected Peak Parking Demand
. City Park (Peak Rate)? 34
Soccer Complex — 2 Fields (85™ Percentile)? 139
Total 173

ITE LUC 413{City Park) peak parking rates applied to 12 acres.
ATE LUC 488 (Soccer Complex) 85% percentile parking demands, applied to 2 fields.

As summarized in Table 7, the peak parking demands for the Site are estimated at 173 spaces
under Peak Field usage of the facility. The preliminary on-site parking supply estimate of 200-

220 spaces is expected to accommodate the peak parking requirements for the Site under typical
peak operating conditions.

MDM notes that additional parking demands in excess of the 200 — 220 space on-site supply
spaces may occur on occasion if special events such as regional/multiple team tournament play
are scheduled; however, these scenarios should be subject to a traffic and parking management
plan for “special events” under which off-site parking and shuttles may be identified as
required. MDM recommends that the Town explore additional “overflow” parking to
accommodate this atypical special event demand if applicable.

*Parking Generation, Fourth Edition; Institute of Transportation Engineers; Washington, TXC; 2008,
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CONCLUSIONS AND RECOMMENDATIONS

The proposed Marior Fields Recreation Facility is expected to generate traffic that is not
expected to materially impact roadway operations or capacity along Sprague Street. Peak
parking demand demands for the Site are estimated at 173 spaces based on ITE Parking
Generation. The preliminary on-site parking supply estimate of 200-220 spaces is expected to

accommodate the peak parking requirements for the Site under typical peak operating
conditions.

The proposed site driveway will satisfy minimum recommended sight line criteria (SSD and
ISD), and is proposed to incorporate features that facilitate pedestrian safety and integration
with planned paths.

MDM finds that the following access and on-site circulation related improvements will enhance
traffic operations and/or travel safety:

Site Access/ Pedestrian Accommodations

O Sprague Street at Site Driveway. MUTCD compliant signs and pavement markings are
recommended at the driveway. Signs and pavement markings should including a
“STOP” sign (R1-1) and STOP line pavement markings. The driveway corner radii
should be designed to accommodate the largest anticipated delivery vehicle, and
emergency apparatus (i.e. fire trucks). - '

O Sight Line Triangles. Sight lines should be cleared during the construction of the
proposed Site Driveway. MDM recommends that any new plantings (shrubs, bushes) or
physical landscape features (rock wall, etc.) to be located within the driveway sight
lines, should also be maintained at a height of 2 feet or less above the adjacent existing
roadway grade to ensure unobstructed lines of sight.

0 Sidewalk Connections. Pedestrian sidewalk connections should be provided to the
existing sidewalk system along Sprague Street, to the local neighborhood as well as
connecting to the proposed parking field and entranceways.

O Omn-gite Circulation. The on-site roadways, parking fields, and athletic fields should be
designed to accommodate delivery vehicles and emergency apparatus as required.

0 Emergency Access/Egress. A secondary gated emergency-access/egress driveway should
be explored in more detail. A connection to the adjacent #480 Sprague Street warehouse
facility may be feasible and it appears that easements may already be in place for said
use by the Town. Specific driveway restrictions and controls are subject to discussions
with the Town’s Police, Fire, and Emergency personnel.
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o Special Event Plan. The Town should explore additional “overflow” parking if special
events such as regional/multiple team tournament play are scheduled; under which off-
site parking and shuttles would need to be identified as required. Traffic management
options could include staggering of game start times for league play to manage parking
demand and to avoid concurrent game start times in cases of multi-field use.
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MDM Transportation Consultants, Inc. Page 1
E/W: Sprague Street 28 Lord Road, Suite 280
between Durham Rd and Coventry Rd Mariborough, MA 01752
Dedham, MA 508-303-0370 Site Code: 07220612
www.mdnitrans.com Station 1D:

Latitude: 0" 0.0000 Undefined

722 Sprague Street (Volume)

Start 18-Jun-13 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Wed Moming Afternoon  Moming _ Aftemcon  Morning  Aftermoon  Morning  Afiemoon  Morning  Afternoon
12:00 *
LA2As T e
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C0R2u5 s
(7 T O
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03:30
0348 e e

*E P S S * R Ao ®H

B T T BT N L S I S S

Percent 0.0% 0.0% 100.0% 0.0% 100.0% 0.0% 100.0%

Combined 2380 2701 5081
Total
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EMN: Sprague Streat 28 L.Ord Road, Suite 280
between Durham Rd and Caventry Rd Marlborough, MA 01752
Dedham, MA 508-303-0370 Site Code: 07220619
www.mdmtrans.com Stafion 1D
Latitude: 0' 0.0000 Undefired
722 Sprague Sireet (Volume)
Start 20-Jun-13 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning  Afterncon  Morning  Afternoan Morning  Afternosn  Morning — Afternoon

12:00 20
ARABT T T AT

45

T 2076 28 1613

otal 3589
Parcent 00%  42.0%  58.0% 34.0%  66.0% 3.1% 51.9%
Combined

Total 4940 4744 . 9681




EMN: Sprague Street

MDM Transportation Consultants, Inc.

between Durham Rd and Coventry Rd

Dedham, MA

28 Lord Road, Suite 280
Marlborough, MA 01752
508-303-0370
www.mdmirans.com

Page 3

Site Code: 07220619

Station ID:

Latitude: 0" 0.0000 Undefined

722 Sprague Street (Volums)
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E/W: Sprague Street 28 Lord Road, Suite 280
between Durham Rd and Coventry Rd Marlborough, MA 01752
Dedham, MA 508-303-0370 Site Code: 07220619
www.mdmtrans.com Station 1D:
Latitude: 0' 0.0000 Undefined
722 Sprague Street (Volums)
Start 22-Jun-13 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Sat Morning  Afternoon  Morning  Afternoon Merning  Afternoon  Morning  Afternoon  Morning  Afterncon
19 ) 12
A4 E RG] s L T AR
L , , 18 e e
CBTI VBT e e e T T B T g8
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Bl B4
5
2
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2522 4550
Percent 0.0% 37.1% 652.8% 34.2% 65.8% 35.7% 64.3%

Combined

Total 3408 3574 . 7072
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EMV. Sprague Street 28 Lord Road, Suite 280
between Durham Rd and Coventry Rd Mariborough, MA 01752
www.mdmfirans.com Station ID:

Latitude: Q' 0.0000 Undefined

722 Sprague Street (Volume)
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28 Lord Road, Suite 280
Marlborough, MA 01752

Dadham, MA 508-303-0370 Site Code: 07220619
www.mdmirans.com Station [D:
Latitude: 0' 0.0000 Undefined
722 Sprague Street (Volume)
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3. 7 _
100 3 U as T ss
2 4 '
300 el
4 1
B 4 L0285 . 825
2 4
T DT
5 '3
e 3. CLm22 v ETs
1 3 .
3 3
1 G
2 o2 2t o 820,
2 4
3 T TR T o T B SRS B LS LR - E 4 :
4 "

14

2001

2636
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Page 7

Site Code: (7220619
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|_atitude: 0' 0.0000 Undefined

722 Sprague Street (Velume)
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EAV: Sprague Street 28 Lord Road, Suite 280
between Durham Rd and Coventry Rd Marlborough, MA 01752
Dedham, MA 508-303-0370 Site Code: 07220619
www.mdmtrans.com Station 1Dz
Latitude: ¢ 0.0000 Undefined
722 Sprague Street {Volume)
Start 28-Jun-13 Eastbound Hour Totals Westbound Hour Totals Cornbined Totals
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0 Sight Distance Calculations







Stopping Sight Distance

Posted Speed Limit

BRAKE -
REACTION CALCULATED STOPPING
SPEED DISTANCE |BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 EB 25 . 91.875 0.0 151.9
Direction 2 WEB _ 35 128 625 117 .6 2462
INPUTS Direction 1 Direction 2
Travel Direction EB WB
Speed 25 a5
t 25 25
a 11.2 11.2

Stopping Sight Distance {SSD) - Source: AASHTO

88D = Reaction Distance + Brake Distance
Reaction Distance = 147 xt xV

Brake Distance = 1.075xV*2 /a

Where;

t = reaction time (sec)

V = travel speed (mph)
a - deceleration rate (f/sec’2)




. Stopping Sight Distance

Observed Average Travel Speed

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
{MPH) (FT) (FT) {FT)
Direction 1 EB 32 117.8 98.3 215,89
[Direction 2 WE 34 124.95 111.0 235.9
INPUTS Direction 1 _ Direction 2
Travel Direction EB WB
Speed 32 34
it 2.5 2.5
a ) 11.2 11.2

Stopping Sight Distance {SSD) - Source: AASHTO

35D = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV

Brake Distance = 1.075x V"2 /a

Where:

t = reaction time (sec)

V = fravel speed (mph)
a - deceleration rate {ft/sec*2)




Stopping Sight Distance

Observed 85t Percentile Travel Speed

BRAKE _
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
{MPH) (FT) {FT) (FT)
Direction 1 EB 37 135075 131.2 267.4
Direction 2 WR 39 143.325 146.0 289.3
INPUTS Pirection 1 Direction 2
Travel Direction EB WEB
Speed 37 39
1 ) 25 2.5
a 112 11.2

Stopping Sight Distance (SSD) - Scurce: AASHTO

S3D = Reaction Distance + Brake Distarice
Reaction Distance = 1.47 xt xV

Brake Distance = 1.075x V"2 7 a

Where:

t = reaction tima (sec)

V = fravel speed (mph)
a - deceleration rate (fi'sec’2)







o0 Trip Generation Calculations







Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (L.UC) 411 - City Park

Average Vehicle Trips Ends vs:  Acres
Independent Variable (X): 12

AVERAGE WEEKDAY DAILY

T=1.89*(X) {Use Caution - Small Sample Size)
T=189* 12
T=22.68
T=24 vehicle trips
with 50% (12 vph)entering and 50% { 12 wvph) exiting.

|WEEKDAY DAILY |
(Weekday PM/Saturday Midday)*Saturday Daily (Use Caution - 5mal} Sample Size)
3.5 * v y=17.69
45 2275
T= y*X)

T=214 vehicle trips
with 50% ( 107 vph) entering and 50% ( 107 vph) exiting,

BVEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=45*(X) (Use Caution - Small Sample Size)
T=040% 12

T=54.00

T=54 vehicle trips

with 56% ( 30 vph) entering and 44% (24 vph) exiting,

fWEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRATFFIC

T=35%(X)

T=35* 12
T=42.00

T=42 vehicle trips

with 57% { 24 vph) entering and 43% ( 18 vph) exiting.

|SATURDAY DAILY

T=2275*X) (Use Caution - Small Sample Size)
T=2275% 12
T=273.00
T=274 vehicle trips
with 50% ( 137 vph) entering and 50% ( 137 vph) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

-

T=45*(X) (Use Caution - Small Sample Size)
T=45% 12

T=54.00

T=154 vehicle trips

with50% ( 27 vph) entering and 50% ( 27 vph) exiting.

722 - LUC 411 (Acres).xis




Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 488 - Soccer Complex

Average Vehicle Trips Ends vs:  Number of Fields
Independent Variable (X}): 2

|AVERAGE WEEKDAY DAILY

T="7133*(X)
T=7133% 2
T = 142.66
T=142 vehicle trips
with 50% ( 71 vpd)entering and 50% (71 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=112*(X)

T=112* 2 -
T=224

T=2 vehicle trips

with57% ( 1 vph)enteringand43%( 1 vph)exiting.

WEEKDAY EVENING PEAK HOUR QF ADJACENT STREET TRAFFIC

T=17.70* (X)
T=1770% 2
T=35.40
T=235 vehicle trips
with 67% ( 23 vph) entering and 33%{ 12 vph) exiting.

|SATURDAY DAILY

T=11743%(X)
Te=11743% 0
T = 234.86
T=234 vehicle trips
with 50% ( 117 vpd) entering and 50% (117 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T=30.34*(X)
T=3034* 2
T=60.68
T=161 vehicle trips
with 48% ( 29 vph)enteringand 52% ( 32 vph) exiting.

722 - LUC 488 xls



Land Use Code (LUC) 488 - Soccer Complex

Institute of Transportation Engineers (ITE) 9th Edition

Average Vehicle Trips Ends vs:  Number of Fields
Independent Variable (X): 1

AVERAGE WEEKDAY DAILY

T=7L33*{X)
T=7133* 1
T=71.33
T=72 vehicle trips
with 50% ( 36 vpd) entering and 50% ( 36 vpd) exiting.

@EKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=1.12%(X)

T=1712* 1

T=1.12

T=1 vehicle trips

with 57% (1 vph) entering and 43% (0 vph) exiting.

lWEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=17.70*(X) ‘
T=1770* 1
T=17.70
T=18 vehicle trips
with 67% ( 12 vph)enteringand33% (6 vph) exiting.

E;ATURDAY DALY

T=11743*(X)
T=11743% 0
T=11743
Te 118 vehicle trips
with 50% ( 59 vpd) entering and 50% (59 vpd) exiting.

LSATURDAY MIDDAY PEAK HOUR QF GENERATOR

T=30.34*(X)
T=3034* 1
T=230.34
T=30 vehicle trips .
with 48% ( 14 vph) entering and 52% (16 vph) exiting.

722 - LUC 488.xs




Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 490 - Tennis Courts

Average Vehicle Trips Ends vs:  Number of Fields
Independent Variable (X): 4

[AVERAGE WEEKDAY DAILY

T=31.04*(X)
T=31.04* 4
T=124.16
T=124 vehicle tﬁps
with 50% ( 62 vpd) entering and 50% ( 62 vpd) exiting.

LWEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=1.67*(X)

T=1.67* 0

T=6.68

T=6 vehicle trips

with50% ( 3 vpd)entering and 50% (3 vpd) exiting.

‘WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=3.88*(X)

T=23.88% 4

T=1552

T=16 vehicle trips

with 50% ( 8 wvph)enteringand 50%( 8 vph) exiting.

|SATURDAY DarLy

T=27.83*(X)

T=2783* 4

T=111.32

T=112 vehicle trips
with 50% ( 56 vpd)enteringand50% ( 56 vpd) exiting.

|SATURDAY MiDpAY PEAK HOUR OF GENERATOR

T=3.00*(X)

T=23.00* 4

T=12.00

T=12 vehicle trips

with 48% (6 vph)enteringand 52% (6 vph) exiting.

722 - LUC 490.xIs



o Trip Distribution Calculations
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0O No-Build Traffic Volumes







Traffic Impact Assessment
Dedham, Massachusetts
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Date: July 2013
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Traffic Impact Assessment
Dedham, Massachusetts
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Traffic Impact Assessment
Dedham, Massachusetts

SITE TRIPS
Enter 22
Exit 64
Total 86
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Traffic Impact Assessment
Dedham, Massachusetts

SITE TRIPS

Enter 15

Exit 8

Total 23
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Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 150 - Warehousing

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 178

| AVERAGE WEEKDAY DAILY
InT= 0.86 Ln (X) + 2.24
LnT=086Ln 178 +(2.24)
InT= 670
T = 808.91
T =808 vehicle trips
with 50% ( 404 vph) entering and 50% (404 vph) exiting.

|WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET ‘TRAFFIC
LnT= 0.55Ln (X)+1.88
InT=055In 178 +(1.88)
LnT= 473
T=113.25
T=113 " vehicle trips
with 79% ( 89 vph)enteringand 21% ( 24 vph) exiting.

[WEEKDAY EVENING PEAX HOUR OF ADJACENT STREET TRAFFIC
InT=064In(X)+1.14
InT=064Tn 178 +(1.14)
InT= 4.46
T=86.13
T=86 vehicle trips
with 25% ( 22 vph) entering and 75% ( 64 vph) exiting.

[SaTURDAY DALY . |
T=123*X) {Small Sample Size - Use with Caution)
T=1.23* 178
T=21878
T=218 vehicle trips

with 50% ( 109 vpd) entering and 50% ( 109 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR |

T=013*(X) (6mall Sample Size - Use with Caution)
T=0.13* 178

T=23.12

T=23 - vehicle trips

with 64% ( 15 vph) entering and 36% ( 8 vph) exiting.

LUC 150 (Equations).xls







o Capacity Analysis







LEVEL OF SERVICE METHODOLOGY

Capacity analysis of intersections is developed using the Synchro® computer software,
which implements the methods of the 2010 Highway Capacity Manual (HCM). The
resulting amalysis presents a level-of-service (LOS) designation for individual
ntersection movements and (for signalized intersections) for the entire intersection. The
LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors iﬁcludjng roadway geometry, speeds, ambient traffic volumes,
tratfic controls, and driver characteristics. Since the LOS of a traffic facility is a function
of the traffic flows placed upon it, such a facility may operate at a wide range of LOS,
depending on the time of day, day of week, or period of year. A range of six levels of
service are defined on the basis of average delay, ranging from LOS A (the least delay)

to LOS F (delays greater than 50 seconds for unsignalized movements, and greater than
80 seconds for signalized movements).

Signalized Intersection Performance Measures

The six LOS designations for signalized intersections may be described as follows:

* LOS A describes operations with low control delay; most vehicles do not stop at
all.

* LOS B describes operations with relatively low control delay. However, more
vehicles stop than LOS A.

* LOS C describes operations with higher control delays. Individual cycle failures
may begin to appear. The number of vehicles stopping is significant at this level,
although many still pass through the intersection without stopping.

* LOS D describes operations with control delay in the range where the influence
of congestion becomes more noticeable. Many vehicles stop and individual eycle
failures are noticeable.

* LOS E describes operations with high control delay values. Individual cycle
failures are frequent occurrences.

* LOS F describes operations with high control delay values that often occur with
over-saturation. Poor progression and long cycle lengths may also be major
contributing causes to such delay levels.




The LOS for signalized intersections are calculated using the operational analysis
methodology of the 2010 Highway Capacity Manual.! This method assesses the effects of
signal type, timing, phasing, and progression; vehicle mix; and geometrics on delay.
LOS designations are based on the criterion of control or signal delay per vehicle.
Control or signal delay is a measure of driver discomfort, frustration, and fuel
consumption, and includes initial deceleration delay approaching the traffic signal,
queue move-up time, stopped delay and final acceleration delay. Table Al summarizes
the relationship between L.OS and control delay. The tabulated control delay criterion
may be applied in assigning LOS designations to individual lane groups, to individual
intersection approaches, or to entire intersections.

Table Al
LEVEL-QFE-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS!

Control (Signal) Delay per Vehicle
Level of Service (Seconds)

<10.0
10.1 to 20.0
20.1 to 35.0
35.1 to 55.0
55.1 to 80.0

>80.0

o OO0 H

Source: Highway Capacity Manual 2010; Transportation Research
Board; Washington, DC; 2010.

Highway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010.



Unsignalized Intersection Performance Measures

The six LOS designations for unsignalized intersections may be described as follows:

* LOS Arepresents a condition with little or no control delay to minor street traffic.
¢ LOS Brepresents a condition with short control delays to minor street traffic.

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

* LOS D represents a condition with long control delays to minor street traffic,

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

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

The LOS designations of unsignalized intersections are determined by application of a
procedure described in the 2010 Highway Capacity Manual.” 1.OS is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and
degree of saturation of the lane group and/or approach under study and is a
quantification of motorist delay associated with traffic control devices such as traffic
signals and STOP signs. Control delay includes the effects of initial deceleration delay
approaching a STOP sign, stopped delay, queue move-up time, and final acceleration
delay from a stopped condition. Definitions for LOS at unsignalized intersections are
also given in the Highway Capacity Manual 2010. Table A2 summarizes the relationship
between LOS and average control delay. '

Table A2
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS!

Level of Service

Average Control Delay
(seconds per vehicle) vfe<1 vie>1

<10.0
10.1to 15.0
15.1t0 250
251t0 35.0
35.1 to 50.0

>50.0

1Source: Highway Capacity Marual 2010, Transportation Research Board; Washington, DC;
2010.
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HCM 2010 TWSC

2018 Build Conditions
1: Sprague Sireet & Site Drive

City Park Use Weekday Evening Conditicn

Intersection

Intersection Delay, sfveh 0.4

Movement EBL  EBT WBT -WBR  SBL SER

Vol, veh/h 18 382 498 8 8 12

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 0 2 2 0 0 0

Mvmt Flow 17 402 524 8 6 13

Major/Minor Major1 Major2 Minor2

Conflicting Flow Al 533 0 - 0 964 528
Stage 1 - - - - 528 -
Stage 2 - - - - 436 -

Follow-up Headway 2.2 - - - 35 3.3

Pot Capacity-1 Maneuver 1045 - - - 286 554
Stage 1 - - - - 586 -
Stage 2 - - - - 656 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Mansuver 1045 - - - 280 554

Mov Capacity-2 Maneuver - - - - 280 -
Stage 1 - - - - 596 -
Stage 2 - - - - 642 -

Approach EB WB 5B

HCM Conirol Delay, s 0.3 0 14

HCM LOS B

Minor Lane / Major Mvmt EBL EBT WBT WBR S$BLnt

Capacity {veh/h) 1045 - - - 418

HCM Lane V/C Ratio 0.016 - - - 0.045

HCM Cenfrol Delay (s) 8.501 0 - - 14

HCM Lane LOS A A B

HCM 95th %ftile Cveh) 0.048 - - - 0142

Notes

~ : Volume Exceeds Capacity; § : Delay Excaeds 300 Seconds; Error : Computation Not Defined

G:\Projects722 - Dedham (Activitas\Synchro\720 Build PM Park.syn

HCM 2010 TWSC




HCM 2010 TWSC

1: Sprague Street & Site Drive

2018 Build Conditions
Peak Use Weekday Evening Condition

intersection

Intersection Delay, s/veh 1.1

Movement EBL  EBT WBT WBR  SBL SBR

Vo, veh/h 44 382 498 23 15 29

Conflicing Peds, #hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free  Stop Stop

RT Channglized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 85 85 85 a5 85 95

Heavy Vehicles, % 0 2 2 0 0 0

Mymé Fiow 46 402 524 24 16 #H

Major/Minor Majort Major2 Minor2

Conflicting Flow All 548 0 - 0 1031 536
Stage 1 - - - - £36 -
Stage 2 - - - - 495 -

Follow-up Headway 2.2 - - 3.5 3.3

Pot Capacity-1 Maneuver 1032 - - - 261 549
Stage 1 - - - - 591 -
Stage 2 - - - - 617 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1032 - - - 245 549

Mav Capacify-2 Maneuver - - - - 246 -
Stage 1 - - - 591 -
Stage 2 - - - 582 -

Approach EB WB SB

HCM Control Delay, s 0.8 0 - 156

HCM LOS c

Minor Lana / Major Mvmt EBL EBT WBT - WBR SBLni

Capacity (veh/h) 1032 - - - 387

HCM Lane V/C Ratio 0.045 - - - 012

HCM Conirol Delay (s} 8.652 0 - - 158

HCM Lane LOS A A c

HCM 85th %dtile Qfveh) 0.141 - - - 0404

Notes

-

~: Volume Exceeds Capacily; $ : Delay Exceads 300 Seconds; Error : Computation Not Defined

G\Projects\722 - Dedham (Activitas)\Synchre\720 Build PM Peak.syn
MDM Transportaton Consultants, Inc



HCM 2010 TWSC
1. Sprague Street & Site Drive

2018 Build Conditions
City Park Use Saturday Afternoon Condition

Intersection

Intersection Delay, sfveh 0.7

Movement EBL  EBT WBT WBR  SBL SBR

Vol, vehth 18 312 242 9 9 18

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Coentrol Free  Free Free  Free  Stop Stop

RT Channelized - None - None - Nane

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0

Grade, % - 0 0 - 0 -

Peak Hour Facior 95 85 a5 85~ 85 85

Heavy Vehicles, % 0 2 2 0 0 0

Mymt Flow 19 328 255 8 9 19

Major/Minor Maior1 Maijor2 Minor2

Conflicting Flow All 264 0 - 0 625 259
Stage 1 - - - - 259 -
Stage 2 - - - - 366 -

Follow-up Headway 2.2 - - - 35 33

Pot Capacity-1 Maneuver 1312 - - - 452 785
Stage 1 - - - - 789 -
Stage 2 - - - - 708 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1312 - - - 444 785

Mov Capacity-2 Manauver - - - - 444 -
Stage 1 - - - - 789 -
Stage 2 - - - - 893 -

Approach EB WB 3B

HCM Confrol Delay, s 04 0 11

HCM LOS B

Minor Lane / Major Mymt EBL EBT WBT WBR SBLn1

Capacity {veh/h) 1312 - - 625

HCM Lane V/C Ratio 0.014 - - - 0,045

HCM Control Delay (s) 7.784 "0 - - 11

HCM Lane LOS A A B

HCM 85th %ile Q{veh) 0.044 - - - 0143

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Gi\Projects\722 - Dedham {Activitas)\Synchro\720 Build Sat Park.syn
MDM Transportaton consuliants, inc.




HCM 2010 TWSC

1. Sprague Street & Site Drive

2018 Build Conditions
Pezk Use Saturday Afternoon Condition

Intersection

Intersection Delay, siveh 2

Movement EBL  EBT WBT  WBR SBL SBR

Vol, veh/h 49 M2 242 27 28 53

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 95 85 95 95 95 85

Heavy Vehicles, % 0 2 2 Q 0 0

Mvmt Flow 52 328 255 28 29 56

Major/Minar Maijor1 Major? Minor2

Conflicting Flow Ali 283 ] - 0 M 269
Stage 1 - - - - 269 -
Stage 2 - - - - 432 -

Follow-up Headway 2.2 - - - 35 33

Pot Capacity-1 Maneuver 1291 - - - 408 775
Stage 1 - - - - 781 -
Stage 2 - - - - 858 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1291 - - - 388 775

Mav Capacity-2 Maneuver - - - - 388 -
Stage 1 - - - - 781 -
Stage 2 - - - - 627 -

Approach EB WB SB

HCM Confrol Delay, s 11 0 12.3

HCM LCS B

Minor Lane / Major Mvm EBL  EBT WBT WBR SBLn

Capacity (veh/h) 1291 - - - 576

HCM Lane V/C Ratio 0.04 - - - 0148

HCM Control Delay {s) 7.905 0 - - 123

HCM Lane LOS A A B

HCM 95th %tile Q(veh) 0.125 - - - 0517

Notes

~: Volume Exceeds Capacity; § : Delay Exceeds 300 Seconds; Error : Computation Not Defined

G:\Projects\722 - Dedham (Activitas)\Synchro\720 Build Sat Peak.syn
MDM Transportaton Consultants, Inc
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2009 Edition Page 441

Figure 4C-3. Warrant 3, Peak Hour
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Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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o Parking Calculations







. Land Use: 488
Soccer Complex

Description

Soccer complexes are outdoor parks that are used for non-professional soccer games. They may consist
of ane or more fields, and the size of each field within the land use may vary to accommodate games for
different age groups. Anciilary amenities may include a fitness trail, activities shelter, aquatic center,
picnic grounds, basketpall and tennis courts and a playground.

Database Descripticn
The database consisted of all suburban sites.
s Average parking supply ratio: 38 spaces per field (12 study sites).

The majority of the sites included in this land use provided only a singie~hour count between the hours of
1:00 and 8:00 p.m. One site with four soccer fields was observed for three nonconsecutive hours
between 11:00 a.m. and 12:00 p.m. and 2:00 and 4:00 p.m. The peak parking demand for this site
occurred between 3:00 and 4:00 p.m. Another site with two soccer fields was observed for two
consecutive hours between 7:00 and 9:00 p.m. The peak parking demand for this site occurred between

8:00 and 2:00 p.m. More continuous time studies are needed to better define peaking characteristics for
this land use.

Study Sites/Years

Portiand, OR (2005), Beaverton, OR (2006); Sitverton, OR (2006}; Clackamas, OR (2007); Happy Valley,
OR {2007}); Killsboro, OR (2007); Redmaond, WA (2007); Beaverion, OR (2008); Corvallis, OR (2008);
Lake Oswego, OR (2008); Redmond, WA (2008); West Linn, OR (2008); Beaverion, OR {2009}

4™ Edition Source Number

1101

TS b SR e

AT e,

of Transportation Enginsers T,

Parking Generation, 4th Edition




Land Use: 411
City Park

Description
City parks are owned and operated by a city. City parké vary widely as to location, type and number of
ball fields, camp sites and picnic facilities. Seasonal use

faciliies, including boating or swimming facilities,
of the individual sites differs widely as a result of the varying facitities and local conditions, such as
weather. For example, soms of the sites are used primarily for boating or swimming; others are used for

softball games.

Database Description

The database consisted of two suburban sites.

ctween 9:00 a.m. and 7:00 p.m.).

for six nonconsecutive hours o]
outdoor group area and an

Site one (surveyed on two Saturdays
ball fields, two soccer fields, an

» Size: 25 acres with three soft
adminisiration building.

s Parking supply ratio: 15.0 spaces per acre.

o Saturday.peak parking demand ratio: 5.10 vehicles per acre (for both days).

o Saturday peak parking demand occurred between 1:00 and 2:00 p.m. (for both days).
Site two (surveyed on a Saturday between 2:00 and 5:00 p.m. and for a single hour on a Sunday

between 1:00 and 2:00 p.m.}:
o Size: 10 acres with a playground, picnic area, and hiking trail.

« Parking supply ratio: 2.6 spaces per acre.
e Saturday peak parking demand ratio: 2.30 vehicles per acre.
« Saturday peak parking demand occurred between 4:00 and 5:00 p.m.

» Sunday peak parking demand ratio: 2.80 vehicles per acre.

~'Data were collected in February and September.

Study Sites/Years
(2001); Santa Barbara, CA (2003); Santa Barbara, CA {2007)

anta Barbara, CA

b Edition Source Number

e Parking Generation, 4th Edition




