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1.0 PROJECT SUMMARY

The proposed development at 266 Waverly Street in Framingham, Massachusetts (the “Site”) consists
of a 270-unit multi-family six-story residential apartment building with associated parking, utilities, and
site improvements (the “Project’). The Site area is approximately 3.0 acres, all of which will be
associated with the proposed residential use. The Project will be developed as apartments, and the
building and the property will be owned and managed by an affiliate of Mill Creek Residential Trust
(the “Proponent”) in its entirety.

2.0 EXISTING CONDITIONS

21 Existing Site Development

The Site is currently completely developed and includes two retail buildings with building footprints of
32,861 and 1,546 sf. The Site contains a 136-space parking lot with landscape islands and concrete
curb. A loading/service area is located at the rear of the larger retail building at the intersection of
Marble Street and Blandin Avenue.

The Site is accessed by six driveway curb cuts at the following locations (distances noted from
centerline of curb cut to centerline of roadway):

« On Waverly Street approximately 135 feet east of Marble Street;

» On Waverly Street approximately 280 feet east of Marble Street (exit only);

» On Marble Street approximately 84 feet south of Waverly Street;

» On Marble Street approximately 278 feet south of Waverly Street;

» On Blandin Avenue approximately 65 feet northeast of Marble Street; and

» On Blandin Avenue approximately 315 feet northeast of Marble Street (gated driveway).

Nearly the entire Site is covered by impervious surfaces including building roofs, paved parking and
access areas, and paved pedestrian areas. Of the 3.0 acres, approximately 2.4 acres are impervious.
Pervious cover consists of various types of plant beds and landscaped areas.

2.2 Site Utilities (municipal systems)

Sanitary Sewer

The sewer service for the larger retail building is located on the south side of the building and consists
of an 8-inch polyvinyl chloride (PVC) pipe. This sewer service passes through two sewer manholes
in the loading/service area before tying into a 10-inch VC sewer main in Marble Street at a sewer
manhole just south of the roadway. The sewer service for the smaller retail building is on the north
side of the building and connects to a 10-inch VC sewer pipe in Waverly Street at a sewer manhole.

Water Services

The domestic water service to the larger retail building comes from a 6-inch water main in Blandin
Avenue and enters the south side of the building. Record tie cards indicate this water service is a 2-
inch Cl pipe. The water service to the smaller retail building comes from a 12-inch water main in
Waverly Street and enters the west side of the building. Record tie cards indicate this water service
is a 1.5-inch plastic pipe.

Although there is apparently no existing fire protection service connection for the existing buildings,
there are multiple existing public hydrants located in the area of the Project. Those locations are as
follows:

Page | 1
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« On the south side of Waverly Street approximately 85 feet east of Marble Street;
» On the west side of Marble Street approximately 260 feet northwest of Blandin Avenue; and
» On the east side of Blandin Avenue approximately 270 feet northeast of Marble Street.

Storm Drainage

The existing parking lot storm drainage system includes three catch basins, six drain manholes, an
oil/water separator, and drain pipes of various sizes from 6 inches to 15 inches and various materials
(RCP, PVC, and HDPE). Record plans indicate the site parking lot storm drainage system discharges
from the Site via a 15-inch RCP drain pipe that heads towards Blandin Avenue. A topographic survey
conducted by Nitsch Engineering confirmed the presence and general direction of this pipe connection.
Further investigation is required to identify the actual connection point and to confirm its condition.
This investigation will be undertaken by the Proponent prior to initiation of construction activity.

Additional site drainage includes a catch basin northeast of the smaller retail building that ties into the
Waverly Street storm drainage system. A second catch basin south of the larger retail building picks
up roof drainage from the building and ties into the Blandin Avenue storm drainage system.

2.3 Other Characteristics

Several environmental and regulatory factors have been evaluated in terms of effects on the
redevelopment potential for the Site. None of the following factors has been determined to be
applicable to the Site or Project:

* Wetland resource areas & flood plain
»  Wildlife habitat

*  MEPA permit thresholds

» Historically significant resources

3.0 PROPOSED CONDITIONS

31 Proposed Redevelopment Overview

The Project involves complete demolition of all existing site improvements including buildings,
pavements, signage, site utilities, and landscaping. A new 270-unit residential building will be
constructed as previously described. Related site construction will include new vehicular parking and
access areas, pedestrian access ways and recreation areas, building utility services, stormwater
management infrastructure, and landscaping.

3.2 Construction Period

Access and Site Management

The Site will be secured and completely enclosed by a construction security fence. Access for
construction vehicles and personnel will occur in the vicinity of the new vehicle driveways at Waverly
Street and Blandin Avenue. Temporary construction facilities and equipment including office trailer(s),
dumpster(s), portable sanitary facilities, and large excavation/construction equipment, will be located
within the limits of the construction site enclosure. Parking of personal vehicles by construction
personnel will occur on the construction site to the extent practical, and some on-street parking in
designated parking areas may be required. Due to the relatively compact nature of the Site with regard
to the proposed building footprint area, it is anticipated that material stockpiling on the Site will include
limited storage of construction materials and supplies and that large volume soil stockpiling will not
occur. All products of demolition including but not limited to grubbed stumps and landscape waste,
construction debris, and rubbish will be removed from the Site and legally disposed of.

Page | 2
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Erosion and Sediment Control

The Site is relatively flat with little to no areas that will represent substantial erosive concern during
construction. As a precaution, the Site will be enclosed with a staked silt fence to prevent incidental
conveyance of sediment from disturbed areas. All existing drain inlets on or in close proximity to the
Site, and all new drain inlets, will be fitted with filter basket inserts to trap sediment during the
construction period. In order to prevent vehicles from tracking sediment onto adjacent public ways, a
stone tracking pad (a.k.a. stabilized construction entrance) will be installed at the two construction
access drives.

The erosion and sediment control measures will remain in place until all construction activity is
complete and the landscaped areas of the Site are fully stabilized. The contractor will be required to
inspect all controls regularly to ensure that the controls are working properly, and to clean and/or
reinstall any control on an as-needed basis. The proposed project will disturb greater than one acre
of land, and as such, filing of a National Pollutant Discharge Elimination System (NPDES) Stormwater
Construction General Permit is required. A corresponding Stormwater Pollution Prevention Plan
(SWPPP) will be prepared for the NPDES permit, and will prescribe in detail the performance
standards to which the contractor for the Project will be responsible. The SWPPP will be maintained
at the construction site throughout the duration of the Project.

3.3 Stormwater Runoff Conditions

The Project will result in a net reduction in impervious area of 2.874sf (Table 1).

Table 1. Existing and proposed land cover types for the Project

Land Use Existing (sf) Proposed (sf) Change (sf)
Impervious Area (roof, pavements) 104,317 101,443 (-) 2,874
Pervious Area (vegetation, landscape) 26,548 29,422 (+) 2,874
Total 130,865 130,865

A hydrologic model was used to evaluate overall stormwater runoff characteristics of the Site under
pre-development and post-development conditions. The hydrologic model was developed using
HydroCAD stormwater modeling software. The resulting data sheets are included in Section 5. The
hydrologic model confirmed that the reduction in impervious area represents a corresponding slight
reduction in peak stormwater runoff rate and volume compared to the pre-development site condition
(Table 2 and Table 3).

Table 2. Pre-Development and Post-Development Peak Runoff Rate

Design Storm Pre (cfs) Post (cfs) Change (cfs)
2 year 7.3 7.0 (-)0.3
10 year 11.7 11.5 (-)0.2
25 year 14.0 13.9 (-) 0.1
100 year 17.6 17.4 (-)0.2
Page | 3
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Table 3. Pre-Development and Post-Development Runoff Volume

Design Storm Pre (ac-ft) Post (ac-ft) Change (ac-ft)
2 year 0.56 0.52 (-) 0.04
10 year 0.91 0.87 (-) 0.04
25 year 1.10 1.06 (-) 0.04
100 year 1.39 1.35 (-) 0.04

3.4 Site Utilities (municipal systems)

Stormwater Management System

The Project includes the installation of a new stormwater management system designed in accordance
with the MassDEP Stormwater Management Standards. The stormwater management system will
provide water quality treatment of flows from paved/trafficked surfaces prior to discharge from the site
and into the municipal stormwater system.

Runoff from the surface parking lot will be collected in deep sump hooded catch basins and routed
through a water quality structure (Contech Model CDS2015-4). This treatment train will provide total
suspended solids (TSS) removal in excess of the MassDEP removal requirement of 80%.

Roof runoff will be routed separately and connected to the site discharge pipe “downstream” of the
treatment chamber. The roof runoff will also be routed to two separate discharge points to mimic
existing site flow patterns. A portion of the new roof area will drain to the existing discharge pipe that
will accept flow from the parking area. A section of the building roof, roughly corresponding to the
existing building roof area, will be routed to the southerly side of the Site and will discharge to the
municipal drainage system at the point of connection of the existing building.

Because stormwater runoff from the Project will be slightly less in volume and peak rate than that
corresponding to the existing site condition, and because the existing flow patterns will remain
generally unchanged, no adverse effects on adjacent/abutting properties are anticipated.

The increase in pervious cover that will result from the Project also represents an increase, albeit
slight, in the amount of groundwater recharge from the Site.

Sanitary Sewer

The Project includes a proposed sanitary service connection to the existing 20” sewer main in Waverly
Street. Table 3 shows the capacity of the 20” sewer main as well as the 10” sewer main to which the
existing buildings are currently connected.

Table 3. Existing Sewer Main Flow Capacities

i i GNIY? Capacity
o
Sewer Dia. (in) Slope (%) N” Value (cfs)
10 0.27 0.015 0.98
20 0.18 0.015 5.11
Page | 4
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The estimated proposed sewer flow for the residential development is 48,400gpd, or 0.075cfs, which
is based on 270 residential units with a total of 440 bedrooms (310CMR 15.000 — Title 5 criteria).
Assuming a peaking factor of 3, the adjusted peak flow for the Project is estimated at 0.22cfs. Because
this represents approximately 4.3% of the total capacity of the existing sanitary sewer main, it is likely
that the municipal sewer system has capacity to accept flow from the Project.

In an effort to verify this assumption, the Proponent intends to conduct flow monitoring in the two
existing sewer mains in Waverly Street. The results of the monitoring effort will be reported to the
Framingham Department of Public Works for review.

Water Services

Domestic water and fire protection services for the Project will be derived from new 6”’DICL and 8"DICL
tap connections, respectively, to the existing 12” water main in Marble Street. In lieu of a peak water
demand calculation based on a plumbing fixture unit count, the daily water usage for the Project is
currently estimated at 110% of the Title 5 sanitary sewer flow, or 48,400gpd x 110%, 53,240gpd.
Assuming a peaking factor of 3, the corresponding peak water usage is estimated at 110gpm. A more
accurate estimate of domestic water demand will be provided by the Applicant as the building design
progresses.

4.0 TRANSPORTATION

41 Transportation Impact Assessment

Vanasse & Associates, Inc. (VAI) conducted a Transportation Impact Assessment (TIA), attached
hereto (the “Traffic Report”), in order to determine the potential impacts on the transportation
infrastructure associated with the Project. This assessment was prepared in consultation with the
Town of Framingham and the Massachusetts Department of Transportation (MassDOT); was
performed in accordance with MassDOT’s Transportation Impact Assessment (TIA) Guidelines; and
was conducted pursuant to the standards of the Traffic Engineering and Transportation Planning
professions for the preparation of such reports. Based on this assessment, we have concluded the
following with respect to the Project:

1. The Project is expected to generate 1,672 new vehicle trips on an average weekday (836
entering and 836 exiting), with approximately 129 new vehicle trips (25 entering and 104
exiting) expected during the weekday morning peak hour and 158 new vehicle trips
(103 entering and 55 exiting) during the weekday evening peak hour.

2. It should be noted that the Project will generate less traffic during the weekday evening peak
hour and on a daily basis, in comparison to if the Site were to be re-tenanted with retail uses.

3. The Project will not have a significant impact (increase) on motorist delays or vehicle queuing
over Existing or anticipated future conditions without the Project (No-Build conditions);

4. No apparent safety deficiencies are expected at the study intersections. Specific safety-
related improvement measures have been identified and implemented for the Town at the
Waverly Street/Bishop Street/Beaver Street intersection to address prior safety and capacity
concerns.

A total of four curb-cuts will be closed with the development of the Project, and two curb-cuts relocated.
The two full-access curb-cuts on Marble Street and the one full-access curb-cut on Waverly Street will
be closed, and the right-in/right-out only curb-cut on Waverly Street will be closed and relocated to the

Page | 5
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east. The loading entrance will be closed on Blandin Avenue, and a relocated driveway will serve the
location.

In consideration of the above and as more fully set forth in the Traffic Report, we have concluded that
the Project can be accommodated within the confines of the existing transportation infrastructure in a
safe and efficient manner with implementation of the recommendations set forth in the Traffic Report.

4.2 Parking

The Project will consist of 270 residential apartment units and 409 parking spaces (358 parking spaces
in a 2-level parking garage beneath the residential units and 51 parking spaces in a surface parking
lot). The proposed parking supply meets the Town requirements, as set forth in Table 1 below. There
is no on-street parking in the immediate vicinity of the Site and all parking will be accommodated on-
site. In order to minimize the Project impact on parking, the Proponent will implement a Transportation
Demand Management program which includes providing secure bicycle parking on-site and promotion
of public transportation service in the area.

Table 1. Proposed Unit Types and Parking Requirements

Unit Type # Units Min. Spaces per Unit Min. Spaces
Studio 30 0.5 15
One Bedroom 95 1 95
Two Bedroom 120 1.5 180
Three Bedroom 25 2 50
Total 270 340

5.0 PLANNING CONSISTENCY

51 Compliance with Section I1.1.3 of Zoning Bylaw

The Project repurposes an existing surface parking lot and vacant retail structure into multifamily
residential use consistent with Central Business Zoning District. The Project also will include the
construction of a new sidewalk to improve the safety of pedestrian access to the adjacent streets and
businesses. The Project will include balconies for residents, and several units will have metal French
balcony railings. At grade, the building will provide a consistent residential edge, with projecting bays,
front gardens and an activity street fagade along Waverly Street.

5.2 Compliance with Section Il.l.4(a)-(k) of Zoning Bylaw

Building Scale

The building’s architectural components will be clearly expressed, with a precast concrete base, a
brick veneer middle, and a cementitious panel cornice. The building will be 70 feet (six stories), which
is allowed as-of right in the Central Business Zoning District. The building’s ground level height is 15
feet, and will have a ceiling height of 12’. This is because we do not have retail but Residential Amenity
space and parking beyond. The Amenity space will activate the ground floor all day long which is in
harmony with the objectives of the bylaws. Projection bay elements will vary in height but will not
exceed 70 feet.

Page | 6
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Facades

To avoid creation of a flat fagade, the building provides a number of bays and stepped projections,
balconies, windows featuring metal French balcony railings, and projecting cornices. The materials
vary between brick veneer, cementitious panels and cementitious clapboards to provide a residential
feel. The building is further defined by projecting corner elements with a continuous set back, including
projecting bays, which helps to avoid continuous massing. The bays are a multi-story element clad in
cementitious panel. The corners of the building are emphasized through use of a brick veneer and
cementitious panels to create a vertical element to book end the massing. The sides of the building
materials vary between brick veneer, cementitious panels and cementitious clapboards to provide a
residential feel. The project does not include blank walls greater than 20 feet in width from a visible
street.

Windows

The Waverly Street facade incorporates 70 percent transparent glazing on the ground floor and the
Marble and Blandin Street fagades incorporates 50 percent transparent glazing on the ground floor.
Although this exceeds the 60 percent and 40 percent, respectively, required under Section 1l.1.4, the
increased transparent glazing was used in the Project design because it provides an added benefit of
street level activity, which is in harmony with the objectives of the By-Law and ultimately beneficial to
the Project from a planning perspective. Moreover, any adverse effect from the additional transparent
glazing is mitigated by the fact that no portion of the fagade will be constructed of glass that prevents
pedestrian visibility of the interior ground floor activities. The upper floor windows will be single hung
windows consistent with adjacent styles and in context with the use of the new building, and will not
be larger than the ground floor windows.

Entrances

The primary building entrance will be located on Waverly Street and will lead directly to a public
sidewalk. Doors do not extend beyond the exterior fagade into a pedestrian pathway. The parking
garage entrances are located interior to the property line with direct access from the surface parking
area to eliminate conflict with pedestrians and vehicles. Audible notifications are planned at all egress
locations of the parking garage to increase pedestrian safety.

Parking

The Project will provide two levels of structured parking consisting of 358 spaces, an additional 51
surface parking spaces will be provided on site for a total of 409 spaces. Per Zoning the required
parking under the By-Law is 340 spaces. Twenty of the parking spaces within the garage will be
compact size. The surface parking towards the north of the property will have a continuous fence
located along the property line such that the parking will not be visible from the adjacent properties.
The lighting design for the parking and loading area will enhance safety while minimizing light spillover
onto adjacent properties.

External Materials

The building’s architectural materials will be clearly expressed, with a precast concrete base, a brick
veneer middle, and a cementitious panel cornice. The building will include cementitious siding and
panels along portions of Marble and Blandin Street elevations. The project will not be using simulated
and/or prefabricated brick or stone, particle board, plywood, and/or aluminum and vinyl siding on any
of the street facing facades.
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Awnings and Canopies

The project will have an entrance canopy located at the Waverly Street entrance, which will enliven
the ground floor and provide shelter to those entering and exiting the building.

Roof Form

The roof forms and lines are consistent with the intent of the Design Handbook for the Central Business
Zoning District. The roof of the building is defined by the projecting corner elements, interrupted
cornice projections and material changes that relate to the fagade. The building will have a continuous
parapet to screen the roof top equipment from the street view. The Project will have individual
condenser units mounted on the roof. The inclusion of the roof parapet will accommodate the
soundproofing for the condensers.

Service Areas, Utilities and Mechanical Equipment

Service and loading areas will be located on the north side of the property adjacent to the surface
parking lot. The electrical transformer will be located on the north side of the property to the north of
the surface parking lot and will be screened on three sides with appropriate vegetation. The Project
will not use chain linked fence for screening.

Sidewalks

To increase safety as well as enhance the resident living experience, the building maximizes the
windows facing public streets. In addition, the amenity and entrance at Waverly Street will be
predominantly glass. Sidewalks on Waverly Street will provide adequate space for all users and
trees/plantings. Bike parking will be located adjacent to the vehicle drop off area on the north side of
the site adjacent to the entrance. The front setback will be used to provide space for planters.

Signage
All signage will comply with the Town’s Sign By-Law.

6.0 ENVIRONMENTAL IMPACT

6.1 Stormwater Management

The proposed stormwater management system is designed in accordance with the MassDEP
Stormwater Management Standards. Best Management Practices (BMPs) in the form of deep sump
hooded catch basins and a water quality treatment chamber will be used to effectively treat stormwater
prior to discharge from the Site. As previously stated, the Project represents a decrease in impervious
area, and also represents a slight decrease in net stormwater runoff rates and volumes.

Verification of pipe flow capacity for the 25-year design storm event was completed using AutoDesk’s
Storm and Sanitary Analysis (SSA) software. The associated data sheets reflecting this analysis are
attached. TSS removal calculations and water quality flow calculations that describe the effectiveness
of the proposed stormwater treatment BMPs are also attached.

6.2 Stormwater Management System Maintenance

A Stormwater Operation and Maintenance Plan is attached that was prepared in compliance with
Standard 9 of the 2008 MassDEP Stormwater Handbook to provide best management practices for
implementing maintenance activities for the stormwater management system in a manner that
minimizes impacts to wetland resource areas.
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6.3 Long-Term Pollution Prevention

A Long-Term Pollution Prevention Plan has been prepared in compliance with the Standards 4 and 9
of the 2008 Massachusetts Department of Environmental Protection (MassDEP) Stormwater
Management Standards, which require provisions for the following:

» Good Housekeeping

» Storing materials and waste products inside or under cover

* Vehicle washing

» Routine inspections of stormwater best management practices
»  Spill prevention and response

» Maintenance of lawns, gardens, and other landscaped areas

» Storage and used of fertilizers, herbicides, and pesticides

» Proper management of deicing chemicals and snow

6.4 Landscape Design

The project will remove dead or invasive species currently present on site and introduce native or
adapted plant species into the site plan. Landscape improvements will be installed along the project
perimeter, which will provide landscape screening, shade during summer months and visual
enhancements to the site. Open space areas located south of the proposed building and an internal
courtyard space, will provide a variety of external amenity areas for residents to use throughout the
year.

7.0 COMPLIANCE WITH ZONING BYLAW
71 Relief Requested

The Proponent controls the approximately 3.0 acre Site, which is located within the Central Business
Zoning District at 266 Waverly Street, Framingham, Massachusetts. As noted above and shown in
the plan set submitted herewith, the Site currently contains two retail buildings. The Proponent plans
to remove the existing buildings to redevelop the Site and construct a six-story, 270-unit multi-family
residential apartment complex.

The Proponent requests that the Framingham Planning Board (the “Board”) grant the requisite special
permits, access permit, and site plan approval described below to develop the Project at the Site. As
discussed in more detail in the preceding sections and as outlined in Sections 7.2, 7.3 and 7.4 below,
the Project is in harmony with the objectives set forth in the Framingham Zoning By-Law (the “By-
Law”) and satisfies the applicable criteria therein.

7.2 Compliance with Special Permit Criteria

The Project will require two special permits. Pursuant to By-Law §l1.B (footnote 10), the Project will
require a special permit to allow a multi-family dwelling use of over 30,000 square feet in the Central
Business Zoning District. Pursuant to By-Law §V.F, the Project will also require a Land Disturbance
Special Permit because the project will involve earth moving activity of more than 1,000 cubic yards
and/or earth removal or earth fill of more than 400 cubic yards.

7.2.1 _ Special Permit 11.B, Use

For the reasons set forth below, and as discussed more fully in the preceding Sections of this narrative,
the Project satisfies the following Special Permit criteria set forth in By-Law §VI.E.3.:
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The Site is appropriate for multifamily residential use. The purpose of the Central Business Zoning
District is to promote “a livable urban downtown environment with a multitude of activities and
pedestrian presence.” To encourage this, multi-family residential was added to the Framingham
Zoning Bylaw in order to bring high-density residential use to the Central Business Zoning District and
encourage an active, pedestrian friendly, atmosphere. The Project will further these purposes by
bringing pedestrian activity to the district.

The Project will have adequate and appropriate facilities for the proper operation of multifamily
residential use, including adequate off-street parking. The Project will include new vehicular parking
and access areas, pedestrian access ways and recreation areas, building utility services, stormwater
management infrastructure and landscaping. Specifically, the project will include 358 parking spaces
in a 2-level parking garage beneath the residential units and 51 parking spaces in a surface parking
lot, totaling 409 parking spaces. Accordingly, the Project will have safe and adequate facilities for the
proper operation of multifamily residential use.

The use as developed will not create a hazard to abutters, vehicles or pedestrians. The Site will
provide adequate pedestrian and vehicular access areas. As set forth in the Traffic Report, no traffic
safety deficiencies are expected as a result of the Project. As further provided in Section 3.4 of hereof,
no adverse effects on adjacent/abutting properties are anticipated as a result of stormwater runoff from
the Project.

The use is consistent with the intent of the district in which the use is proposed, and with the purpose
and intent of the By-Law. As stated above, the purpose of the Central Business Zoning District is to
promote “a livable urban downtown environment with a multitude of activities and pedestrian
presence.” To encourage this, multi-family residential was added to the Framingham Zoning Bylaw in
order to bring high-density residential use to the Central Business Zoning District and encourage an
active, pedestrian friendly, atmosphere. The Project will further these purposes by bringing multi-
family residential to create pedestrian activity in the district.

All municipal services necessary to meet the needs of the proposed use are adequate and sufficient.
Based on our consultations with the Town of Framingham, municipal service systems will adequately
serve the Site. Excess stormwater will be discharged to a municipal drainage system (see Section
3.4 hereof). The Project will be connected to the existing 20” sanitary sewer main, and the municipal
sewer system has capacity to accept flow from the Project. Moreover, the Traffic Report concludes
that the existing transportation infrastructure can accommodate the Project in a safe and efficient
manner. Finally, domestic water and fire protection services for the project will be derived from new
tap connections.

7.2.2 Special Permit V.F, Land Disturbance

For the reasons set forth below, and as discussed more fully in the preceding Sections of this narrative,
the Proponent requests that the Board find that the Project satisfies the following Land Disturbance
Special Permit criteria set forth in By-Law §V.F.:

Site Management and Control. The majority of the site has already been disturbed as a result of the
current development of the site. Despite this, the design of the building envelope for the Project and
accessory structures, driveways, open spaces, etc. is aimed at limiting additional land disturbances.
During construction, suitable areas will be designated for temporary uses such as the parking of
construction vehicles, trailers and stockpiling of equipment and materials, dust control will be used
appropriately, a gravel apron will be provided at any site access from a paved public way to prevent
unstable material from being transported onto the roadway by vehicle tires, and temporary erosion
and sedimentation control measures will be employed in accordance with the Best Management
Practices (as defined in the By-Law). Moreover, all waste products, grubbed stumps, slash,
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construction materials, etc., will be lawfully disposed of and will not be in any manner incorporated into
the project site. We anticipate that the construction period will be 18-24 months.

Control of Stormwater Runoff. The Project will have control mechanisms in place for stormwater
runoff. As a result, stormwater from the Project will be slightly less in volume and peak rate then that
corresponding to the existing site conditions and existing flow patterns will remain generally
unchanged. As aresult, no adverse effects on adjacent/abutting properties are anticipated. Moreover,
there will be no adverse impact to groundwater resources in terms of quantity or quality.

7.3 Compliance with Site Plan Approval Criteria

Pursuant to Section VI.F.2.c.2 of the By-Law, major site plan review is required for the Project because
it entails construction of a new structure resulting in greater than 30,000 square feet of gross floor
area. For the reasons set forth below, and as discussed more fully in the preceding Sections of this
narrative, the Project promotes the objectives set forth in the By-Law, complies with the Project and
Design Standards set forth in Section §VIF.5, and complies with the following goals and criteria:

Retain community character. The architectural design of the Project seeks to blend and harmonize
with the architectural style of the adjacent residential buildings and surrounding neighborhood and to
promote architectural consistency. As stated above, the Town specifically rezoned the Central
Business Zoning District and promulgated the “Central Business Zoning District Design Review
Standards” in an effort to encourage a mixed-use, pedestrian friendly streetscape. The Project
adheres to such standards relating to building scale, facades, windows, entrances, parking, materials,
etc. The Project has also been designed to screen features such as loading and storage areas, from
neighboring properties and roadways. Blank walls greater than 20 feet in width are not visible from a
street. The Project is also appropriate relative to the size and shape of the buildings within the
neighborhood.

Traffic, parking and public access. As stated above, the Traffic Report concludes that the existing
transportation infrastructure can accommodate the Project in a safe and efficient manner and that no
traffic safety deficiencies are expected as a result of the Project. The Project will provide adequate
pedestrian access ways and recreation areas to provide convenient and safe pedestrian access. The
project will not require any on-street parking, as there will be adequate off-street parking provided.

Environmental Impact. The proposed stormwater management system is designed in accordance
with the MassDEP Stormwater Management Standards and will effectively utilize Best Management
Practices. In addition, a Stormwater Operation and Maintenance Plan has been prepared in
compliance with Standards 9 of the 2008 MassDEP Stormwater Handbook, and a Long-term Pollution
Prevention Plan has been prepared in compliance with the Standards 4 and 9 of the 2008 MassDEP
Stormwater Handbook. The Project will comply with all laws regarding emission of noise, dust, fumes,
noxious gases, radiation or water pollutants.

Health. As stated above, the Project will not create a hazard to abutters, vehicles or pedestrians.
Moreover, the Project has been designed to minimize adverse air-quality impact, noise, glair and
odors. Further, as stated above, the Project will comply with all laws regarding air quality and noise.

Public Service and Utilities. As stated above, municipal systems will adequately serve the Site.
Excess stormwater will be discharged to a municipal drainage system (see Section 3.4 hereof). The
Project will be connected to the existing 20” sanitary sewer main, and it is anticipated that the municipal
sewer system has capacity to accept flow from the Project. Moreover, the Traffic Report concludes
that the existing transportation infrastructure can accommodate the Project in a safe and efficient
manner. Finally, domestic water and fire protection services for the project will be derived from new
tap connections.
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Land Use Planning. As stated above, the Town specifically rezoned the Central Business Zoning
District and promulgated the “Central Business Zoning District Design Review Standards” in an effort
to encourage a mixed-use, pedestrian friendly streetscape. The Project design is consistent with the
land-use goals of the By-Laws, the Framingham Planning Board Project Review Guidelines and the
Central Business Zoning District Design Review Standards. In addition, the Project’s landscape
design incorporates native or adapted plant species that are well suited to the site conditions and local
climate, can thrive without regular watering once established and are non-invasive plant species.

74 Access Permit

Pursuant to By-Law Appendix 10, the Project will require a Public Way Access Permit because the
Project will involve physical modifications to existing accesses to a public way (i.e. closing four of the
six existing curb cuts and relocating the remaining two). As set forth in the Traffic Report, the Project
will provide sufficient roadway improvements to facilitate safe and efficient roadway operations, and
construction or use of the new access will not create a condition that is unsafe or endangers the public
safety and welfare. As stated above and as described in the Traffic Report, no traffic safety
deficiencies are expected as a result of the Project.

7.5 Conclusion

In conclusion, the Project requires two special permits (a Use Special Permit to allow multi-family
residential use and a Land Disturbance Special Permit), site plan review, and a Public Way Access
Permit. For the reasons set forth herein, the Proponent requests that the Board grant the requisite
permits and site plan approval described above to develop the Project at the Site. As discussed in
Sections 7.2, 7.3 and 7.4 above, the Project is in harmony with the objectives set forth in the
Framingham Zoning By-Law (the “By-Law”) and satisfies the applicable criteria therein.
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1.0 INTRODUCTION

The purpose of this document is to specify the pollution prevention measures and stormwater
management system operation and maintenance for the Modera Framingham project. The Owner
shall implement the management practices outlined in this Manual and proactively conduct
operations in an environmentally responsible manner. Compliance with this Manual does not in any
way dismiss the Owner or occupants from compliance with other applicable Federal, State or local
laws.

This Document has been prepared in compliance with Standards 4 and 9 of the 2008 Massachusetts
Department of Environmental Protection (MassDEP) Stormwater Management Standards, which
state:

Standard 4:
The Long Term Pollution Prevention Plan shall include the proper procedures for the following:
» Good housekeeping;
» Storing materials and waste products inside or under cover;
* Vehicle washing;
» Routine inspections of stormwater best management practices;
«  Spill prevention and response;
» Maintenance of lawns, gardens, and other landscaped areas;
» Storage and used of fertilizers, herbicides, and pesticides;
* Pet waste management; and
» Proper management of deicing chemicals and snow.

Standard 9:
The Long-Term Operation and Maintenance Plan shall at a minimum include:

» Stormwater management system(s) owner(s);

» The party or parties responsible for operation and maintenance, including how future
property owners shall be notified of the presence of the stormwater management system and
the requirement for operation and maintenance;

» The routine and non-routine maintenance tasks to be undertaken after construction is
complete and a schedule for implementing those tasks;

« A plan that is drawn to scale and shows the location of all stormwater BMPs in each
treatment train along with the discharge point;

» A description of public safety features; and

* An estimated operations and maintenance budget.
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2.0 LONG-TERM POLLUTION PREVENTION PLAN

2.1 Source Control Practices for Pollution Prevention

The Owner and occupants should follow good housekeeping procedures to reduce the possibility of
accidental releases and to reduce safety hazards, which shall include but not be limited to the
following:

» Proper handling, storage, disposal, and recycling of hazardous materials and waste
products;

» Proper handling, storage and inventory of household chemicals; and

* Prompt cleanup and removal of spills and releases

2.2 Storage of Hazardous Materials

To prevent leaks and spills, keep hazardous materials and waste products under cover or inside.
Use drip pans or spill containment systems to prevent chemicals from entering the drainage system.
Inspect storage areas for materials and waste products at least once per year to determine amount
and type of the material on site, and if the material requires disposal.

Securely store liquid petroleum products and other liquid chemicals in federally- and state-approved
containers. Restrict access to maintenance personnel and administrators.

Store fluid fertilizers in labeled containers and/or structures that prevent the discharge of fluid
fertilizers and are resistant to corrosion, puncture, or cracking. Store and handle dry fertilizers in a
manner to prevent pollution by minimizing losses to the air, surface water, ground water, or subsoil.

2.3 Storage of Waste Products

Collect and store all waste materials in securely lidded dumpster(s) or other secure containers as
applicable to the material. Keep dumpster lids closed and the areas around them clean. Do not fill
the dumpsters with liquid waste or hose them out. Sweep areas around the dumpster regularly and
put the debris in the garbage, instead of sweeping or hosing it into the parking lot. Legally dispose
of collected waste on a regular basis.

Segregate liquid wastes, including motor oil, antifreeze, solvents, and lubricants, from solid waste
and recycle through hazardous waste disposal companies, whenever possible. Separate oil filters,
batteries, tires, and metal filings from grinding and polishing metal parts from common trash items
and recycle. These items are not trash and are illegal to dump. Contact a hazardous waste hauler
for proper disposal of unwanted pesticides to a hazardous waste collection center.

24 Spill Prevention and Response

The Owner shall implement spill response procedures for releases of significant materials such as
fuels, oils, or chemical materials onto the ground or other area that could reasonably be expected to
discharge to surface or groundwater.

« For minor spills, keep fifty (50) gallon spill control kits and Speedy Dry at all shop and work
areas.

» Immediately contact applicable Federal, State, and local agencies for reportable quantities
as required by law. For minor spills, keep fifty (50) gallon spill control kits and Speedy Dry at
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all shop and work areas.

» Immediately perform applicable containment and cleanup procedures following a spill
release.

» Promptly remove and dispose of all material collected during the response in accordance
with Federal, State, and local requirements. A licensed emergency response contractor may
be required to assist in cleanup of releases depending on the amount of the release, and the
ability of the Contractor to perform the required response.

* Reportable quantities of chemicals, fuels, or oils are established under the Clean Water Act
and enforced through Massachusetts Department of Environmental Protection (DEP).

2.5 Minimize Soil Erosion

Soil erosion facilitates mechanical transport of nutrients, pathogens, and organic matter to surface
water bodies. Repair all areas where erosion is occurring throughout the project site. Stabilize bare
soil with riprap, seed, mulch, or vegetation.

2.6 Vehicle Washing

Vehicle washing shall not occur on the property

2.7 Maintenance of Lawns, Gardens, and other Landscaped Areas

The maintenance of lawns, gardens, and other landscaped areas should use an Integrated Pest
Management (IPM) system that reduces the amount of pesticides and fertilizers used. Spot
applications of pesticide should be used and fertilizer rates should be diminished or used according
to manufacturer recommendations. Grass clippings, pruned branches and any other landscaped
waste should be disposed of or composted in an appropriate location. Use natural, non-toxic
alternatives to traditional garden chemicals. Avoid application of chemicals prior to rain fall events.

2.8 Storage of Fertilizers, Herbicides, and Pesticides

These chemicals should be stored inside or under cover with adequate containment.

29 Pet Waste Management

Pet waste contributes to poor water quality that affects the drainage system and surrounding water
bodies. The Owner shall implement a cleanup program where pet owners must put the pet waste
into bags and dispose of the waste in the trash.

210 Management of Deicing Chemicals and Snow
The qualified contractor selected for snow plowing and deicing shall be made fully aware of the

requirements of this section.

During typical snow plowing operations, snow shall be pushed to the designated snow removal
areas. Snow shall not be stockpiled in or on drainage system components. In severe conditions
where snow cannot be stockpiled on site, the snow shall be removed from the site and properly
disposed of in accordance with MA DEP Guideline BRP601-01.

Sand and salt for parking lot and roadway deicing should not be stored on site. These materials are
supplied during snow plowing and deicing operations performed by the contractor. Small amounts to
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handle individual walkways can be stored onsite under cover and on an impervious surface or in
proper containers within the building.

Before winter begins, the Owner and the contractor shall review snow plowing, deicing, and
stockpiling procedures. Areas designated for stockpiling should be cleaned of any debris. Street
and parking lot sweeping should be followed in accordance with the Operation and Maintenance
Plan.

211 Coordination with other Permits and Requirements

Certain conditions of other approvals affecting the long term management of the property shall be
considered part of this Long Term Pollution Prevention Plan. The Owner shall become familiar with
those documents and comply with the guidelines set forth in those documents.

/\/ Nitsch Engineering



Long-Term Pollution Prevention Plan Nitsch Project #11085
& Stormwater Operation and Maintenance Plan June 21,2016
Modera Framingham Page 7 of 9

3.0 STORMWATER MANAGEMENT SYSTEM OPERATION AND MAINTENANCE PLAN

31 Introduction

This Operation and Maintenance Plan (O&M Plan) is required under Standard 9 of the 2008
MassDEP Stormwater Handbook to provide best management practices for implementing
maintenance activities for the stormwater management system that ensures the long-term
performance of the system and minimizes impacts to nearby wetland resource areas.

The Owner shall implement this O&M Plan and proactively conduct operations at the site in an
environmentally responsible manner. Compliance with this O&M Plan does not in any way dismiss
the Owner from compliance with other applicable Federal, State or local laws.

All stormwater best management practices (BMPs) shall be operated and maintained in accordance
with the design plans and the Operation and Maintenance Plan. The Owner shall:

a. Maintain an operation and maintenance log for the last three years, including inspections,
repairs, replacement and disposal (for disposal the log shall indicate the type of material and
the disposal location). This is a rolling log in which the responsible party records all
operation and maintenance activities for the past three years.

b. Make this log available to the Zoning Board of Appeals, the Conservation Commission, and
the Planning Board upon request; and

c. Allow members of the Zoning Board of Appeals, the Conservation Commission, and the
Planning Board to enter and inspect the premises to evaluate and ensure that the Owner
complies with the Operation and Maintenance requirements for each BMP.

3.2 Stormwater Operation and Maintenance Requirements

Inspect and maintain the stormwater management system as directed below. Repairs to any
component of the system shall be made as soon as possible to prevent any potential pollutants
(including silt) from entering the storm drainage system.

Deep-Sump and Hooded Catch Basins

Inspect catch basins four times per year, including after the foliage season. Other inspection and
maintenance requirements include:

» Remove organic material, sediment and hydrocarbons four times per year or whenever the
depth of deposits is greater than or equal to one half the depth from the bottom of the invert
of the lowest pipe in the basin.

» Always clean out catch basins after street sweeping. If any evidence of hydrocarbons is
found during inspection, the material immediately remove using absorbent pads or other
suitable measures and dispose of legally. Remove other accumulated debris as necessary.

« Transport and disposal of accumulated sediment offsite shall be in accordance with
applicable local, state and federal guidelines and regulations.
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Water Quality Structures (Proprietary Separators)

Maintain water quality units according the recommendations set forth by the manufacturer. General
inspection and maintenance procedures for proprietary devices are provided below:

» Inspect units following completion of construction, prior to being put into service.

» Inspect units at least twice per year following installation and no less than once per year
thereafter.

» Inspect units immediately after any oil, fuel or chemical spill.

» Allinspections shall include checking the oil level and sediment depth in the unit. Removal of
sediments/oils shall occur per manufacturer recommendations.

» Alicensed waste management company shall remove captured petroleum waste products
from any oil, chemical or fuel spills and dispose.

» OSHA confined space entry protocols shall be followed if entry into the unit is required.

3.3 Street Sweeping

Perform street sweeping at least twice per year and whenever there is significant debris present on
roads and parking lots. Street sweeping shall occur in March (or before spring rains begin) and
November (or before the first snow storm). Sweepings must be handled and disposed of properly
according to applicable local, state, and federal guidelines and regulations.

3.4 Repair of the Stormwater Management System

The stormwater management system shall be maintained. The repair of any component of the
system shall be made as soon as possible to prevent any potential pollutants including silt from
entering the storm drainage system.

3.5 Reporting

The Owner shall maintain a record of drainage system inspections and maintenance (per this Plan)
and submit to the applicable local authorities as requested.
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STORMWATER MANAGEMENT SYSTEM INSPECTION FORM

Modera Framingham Inspected by:
Framingham, MA Date:
Component Status/Inspection Action Taken

Deep Sump Catch Basins
and Drain Manholes

Water Quality Structures
(Propriety Separators)

General site conditions —
evidence of erosion, etc.

SUBMIT COPIES OF STORMWATER MANAGEMENT SYSTEM INSPECTION FORM TO THE
LOCAL AUTHORITIES AS REQUESTED
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EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of 270 residential apartment units to be located at 266 Waverly Street in
Framingham, Massachusetts (hereafter referred to as the “Project”). This assessment was
prepared in consultation with the Town of Framingham and the Massachusetts Department of
Transportation (MassDOT); was performed in accordance with MassDOT’s Transportation
Impact Assessment (TIA) Guidelines; and was conducted pursuant to the standards of the
Traffic Engineering and Transportation Planning professions for the preparation of such reports.
Based on this assessment, we have concluded the following with respect to the Project:

1. The project is expected to generate 1,672 new vehicle trips on an average weekday (836
entering and 836 exiting), with approximately 129 new vehicle trips (25 entering and 104
exiting) expected during the weekday morning peak hour and 158 new vehicle trips
(103 entering and 55 exiting) during the weekday evening peak hour.

2. It should be noted that the project will generate less traffic during the weekday evening
peak hour and on a daily basis, in comparison to if the project site were to be re-tenanted
with retail uses.

3. The Project will not have a significant impact (increase) on motorist delays or vehicle
queuing over Existing or anticipated future conditions without the Project (No-Build
conditions);

4. No apparent safety deficiencies are expected at the study intersections. Specific safety-
related improvement measures have been identified and implemented for the Town at the
Waverly Street/Bishop Street/Beaver Street intersection to address prior safety and
capacity concemns.
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5. A total of four curb-cuts will be closed with the development of this project, and two
curb-cuts relocated. The two full-access curb-cuts on Marble Street and the one full-
access curb-cut on Waverly Street will be closed, and the right-in/right-out only curb-cut
on Waverly Street will be closed and relocated to the east. The loading entrance will be
closed on Blandin Avenue, and a relocated driveway will serve the location.

In consideration of the above, we have concluded that the Project can be accommodated within

the confines of the existing transportation infrastructure in a safe and efficient manner with
implementation of the recommendations that follow.

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to provide
safe and efficient access to the Project site. The following improvements have been
recommended as a part of this evaluation and, where applicable, will be completed in conjunction
with the Project subject to receipt of all necessary rights, permits, and approvals.

Project Access

Access to the Project site will be provided by way of two driveways defined as follows: one (1)
right-in/right-out only driveway on Waverly Street; and one (1) full access driveway on Blandin
Avenue.

» The Blandin Avenue Site Drive should be a minimum of 24-feet in width and
accommodate two-way traffic.

> The Waverly Street Site Drive right-in entrance should be a minimum of 15-feet in width,
and the right-out exit should be a minimum of 15-feet in width. A channelized island
should guide vehicles for the right-in/right-out only movements.

> Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided.

> All signs and pavement markings to be installed within the Project site shall conform to
the applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD).!

» Wheelchair ramps should be provided for crossing the Project site driveways where a
sidewalk is present.

> Signs and landscaping to be installed along the Project site driveways should be designed
and maintained so as not to restrict lines of sight.

» Adequate street lighting should be installed at Blandin Avenue and Waverly Street at the
Site Drives in order to ensure adequate visibility.

Off-Site

The project proponent is discussing providing an easement to the Town of Framingham to
upgrade Marble Street. In addition, A STOP-sign should be installed on Marble Street at the
intersection of Marble Street at Blandin Avenue.

"Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Adminisiration; Washington, D.C.; 2009.
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Transportation Demand Management

The Project site is ideally situated to take advantage of available public transportation
opportunities in the area, including both Commuter Rail and bus service along Waverly Street. In
an effort to the encourage use of alternative modes of transportation to single-occupant vehicles,
the following Transportation Demand Management (TDM) measures will be implemented as a
part of the Project:

>

Information regarding public transportation services, maps, schedules and fare
information will be posted in a central location;

A packet will be provided to new residents of the Project detailing available public
transportation services, bicycle and walking alternatives.

Pedestrian accommodations will be incorporated within the Project site; and

Secure bicycle parking will be provided, including both an exterior bicycle rack and
weather protected bicycle parking in a secure area.

With implementation of the above recommendations, safe and efficient access will be provided to
the Project site and the Project can be accommodated within the confines of the existing and
improved transportation system.
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INTRODUCTION

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of a residential development to be located at 266 Waverly Street in
Framingham, Massachusetts (hereafter referred to as the “Project”). This study evaluates the
following specific areas as they relate to the Project: i) access requirements; ii) potential off-site
improvements; and iii) safety considerations; and identifies and analyzes existing traffic
conditions and future traffic conditions, both with and without the Project, along Waverly Street
and at the following intersections: Waverly Street at Marble Street; Marble Street at Blandin
Avenue; Bishop Street at Howard Street; Waverly Street at Bishop Street and Beaver Street; and
Blandin Avenue at Beaver Street.

PROJECT DESCRIPTION

As proposed, the Project will entail the construction of 270 apartment units to be located at 266
Waverly Street in Framingham, Massachusetts. The Project site is bounded by
Waverly Street to the north; Blandin Avenue to the south; and Marble Street to the west. Figure 1
depicts the Project site location in relation to the existing roadway network. At present, the
Project site contains retail uses that will be removed in conjunction with the Project. Access to
the Project site will be provided by way of two driveways defined as follows: one (1) right-
in/right-out only driveway on Waverly Street; and one (1) full access driveway on Blandin
Avenue.

STUDY METHODOLOGY

This study was prepared in consultation with the Town of Framingham and the Massachusetts
Department of Transportation (MassDOT); was performed in accordance with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines and the standards of the Traffic Engineering
and Transportation Planning professions for the preparation of such reports; and was conducted in
three distinct stages.

The first stage involved an assessment of existing conditions in the study area and included an

inventory of roadway geometrics; pedestrian and bicycle facilities; public transportation services;
observations of traffic flow; and collection of daily and peak period traffic counts.
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In the second stage of the study, future traffic conditions were projected and analyzed. Specific
travel demand forecasts for the Project were assessed along with future traffic demands due to
expected traffic growth independent of the Project. A seven-year time horizon was selected for
analyses consistent with MassDOT’s Transportation Impact Assessment (TIA) Guidelines. The
traffic analysis conducted in stage two identifies existing or projected future roadway capacity,
traffic safety, and site access issues.

The third stage of the study presents and evaluates measures to address traffic and safety issues, if
any, identified in stage two of the study.
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EXISTING CONDITIONS

A comprehensive field inventory of existing conditions within the study area was conducted in
May 2016 The field investigation consisted of an inventory of existing roadway geometrics;
pedestrian and bicycle facilities; public transportation services; traffic volumes; and operating
characteristics; as well as posted speed limits and land use information within the study area. The
study area for the Project was selected to contain the major roadway providing access to the
Project site, Waverly Street, as well as the following specific intersections: Waverly Street at
Marble Street; Marble Street at Blandin Avenue; Bishop Street at Howard Street; Waverly Street
at Bishop Street and Beaver Street; and Blandin Avenue at Beaver Street.

The following describes the study area roadway and intersections.

Roadway

Waverly Street

» Two-lane urban collector roadway under Town jurisdiction
» Traverses study area in a general east-west direction

» Provides two 13 to 14-foot wide travel lanes separated by a double-yellow centerline with
marked shoulders provided

» A sidewalk is provided continuously along the south side of the roadway
» Illumination is provided by way of street lights mounted on wood poles
» Land use consists of the Project site and commercial properties

Intersections

Table 1 and Figure 2 summarize lane use, traffic control, and pedestrian and bicycle
accommodations at the study area intersections as observed in May 2016.

G:\7325 Framingham, MA\Reports\TIA 0515 docx 6



‘pansasay SIUBRY v VA AQ 9107 @ IubLKAdoy

YIPIM dueT [9ARI] pue 3s() due -s
uonoasiaju| sunsng "OUJ ‘SO)eID0SSY B 9SSBUBA

Z 2Ingi4 a|e2S 0] 10N .m.

— — —

4
12
10 BEAVER
:
el
7
i
-
=

1 vian
mw..rj_fzﬁoo ~ #
Yy
3 2] 4
W ] rs _hﬁf.: i
N e s — = =
f — — = TLINOH
/ / JA = — T TS QUM
1/, 8%
/ / %%
h- \\%
' 4
/s
/ /i N[eMSS01) =
\\ fi % jlemapls — —

SPOSNIDSSOIY ‘W Suiin. f - juawidoloaaq [puuapisay posodoay - justssossy poduiy wounriodsuni |

WV £S:LS0T 9T0Z/L/9 'BMP TIUSZESZEL\Y



Table 1

STUDY AREA INTERSECTION DESCRIPTION

Shoulder
Traffic Provided? Pedestrian Bicycle
Control No. of Travel Lanes (Yes/No/Widt Accommodations? Accommodations?
Intersection Type?* Provided h) (Yes/No/Description) (Yes/No/Description)
Waverly Street approaches
accommodate a left-turn . .
lane and a through travel 65— IDLIRINSS OEBISHOR
lane with a right-turn lane Street and Beaver Street, and
Waverly Street/ provided on the westbound Yes; 1-2 fect Eputh st of WavedlySirecty
. s Crosswalks across Waverly Yes - Shared travelled-
Bishop Street/ TS approach; Bishop Street on all b
Street (both legs) and Beaver | way on all approaches
Beaver Street and Beaver Street approaches ] >
approaches accommodate a Street, traffic signal system
lefi-turn lane. 1 through includes pushbuttons, signal
travel lane an’ a1 & indications and phasing.
through/right turn lane
Yes — both sides of Bishop
2 lanes on Bishop Street; Yes; 1-2 fect Street and Howard Street;
Bishop Street/ TS Howard Street provides 2 (S)?reilts'h:(f’ g{;iiv:lzlléi ?gro;;fggsvgr q Yes - Shared travelled-
Howard Street right-turn lanes (lefi-turns ’ . & way on all approaches
are prohibited) shoulders on _Street, traffic signal sys‘tem
Howard Street | includes pushbuttons, signal
indications and phasing.
Beaver Street southbound
approach accommodates 1
left-turn/through lane and 2
right-turn lanes; Beaver
Street northbound approach . .
Beaver accommodates 1 left-turn o [DRLI GIUES Of 2 lfFoRdS3
. Yes; 1 foot on Crosswalks across Plaza
Street/Blandin TS lane and 1 shared all roadways Drive. Blandin Avenuc and No
Avenue/Plaza Drive through/right-turn lane. 4 g "
Blandin Avenue approach south leg of Beaver Street.
accommodates 2 general
purpose travel lanes. Plaza
Drive accommodates 1
general purpose travel lane
Waverly Street eastbound Yes; 2-4 feet
provides 1 travel lane; on Waverly
Waverly Street westbound Street Yes — the south side of
g\t/x?evei;ll\)/iarble Strect S provides 1 left-turn lane eastbound, 9 Waverly Street; Crosswalks :{vzs ;)i}:ﬁzd trri)vailaeei-
and 1 through lane. Marble | feet on across Marble Street. Y PP
Street provides 1 general Waverly Street
purpose travel lane westbound
Blandin Avenue at S All approaches provide 1 ::i;];ifﬁet XSthzt};:;?zsf?\ﬁ?rLalgdm Yes - Shared travelled-
Marble Street general purpose travel lane P —— Strect ’ way on all approaches

TS = traffic signal control; S = STOP-sign control; Y = YIELD-sign control; R = rotary/roundabout control; NC = no control present.
bCombined shoulder and travel lane width equal to or exceed 14 feet.
cAssumed STOP-control; STOP-sign is not present.
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EXISTING TRAFFIC VOLUMES

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in May 2016. The ATR counts were conducted on Waverly
Street and Marble Street in the vicinity of the Project site in order to record weekday daily traffic
conditions over an extended period, with weekday morning (7:00 to 9:00 AM) and weekday
evening (4:00 to 6:00 PM) peak period manual TMCs performed at the study intersections. These
time periods were selected for analysis purposes as they are representative of the peak traffic
volume hours for both the Project and the adjacent roadway network.

Traffic Volume Adjustments

In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area,
MassDOT weekday seasonal factors for Group 6 roadways (urban arterials, collectors and rural
arterials, the functional classification of Waverly Street) were reviewed.? Based on a review of
this data, it was determined that traffic volumes for the month of May are approximately 9
percent above average-month conditions and, therefore, were not adjusted downward in order to
provide a conservative (above-average) analysis condition. The 2016 Existing traffic volumes are
summarized in Table 2, with the weekday morning and weekday evening peak-hour traffic
volumes graphically depicted on Figures 3 and 4, respectively. Note that the peak-hour traffic
volumes presented in Table 2 were obtained from the TMCs and are reflected on the
aforementioned figure.

Table 2
2016 EXISTING TRAFFIC VOLUMES
Directional
Location AWT? VPH® K Factor®  Distribution
Waverly Street, west of Marble Street: 13,800 - - -
Weekday Morning Peak Hour - 944 6.8 60% EB
Weekday Evening Peak Hour - 1,076 7.8 54% WB
Marble Street, Between Framingham Liquors Driveways:
Weekday Morning Peak Hour 900 -~ - -
Weekday Evening Peak Hour - 89 9.9 62% NB
- 126 14.0 58% SB

*Average weekday traffic in vehicles per day.

bVehicles per hour.

‘Percent of daily traffic occurring during the peak-hour.

NB = northbound; SB = southbound; EB = easthound; WB = westbound.

As can be seen in Table 2, Waverly Street in the vicinity of the Project site was found to
accommodate approximately 13,800 vehicles on an average weekday (two-way, 24-hour
volumes), with approximately 944 vehicles per hour (vph) during the weekday morning peak-
hour and 1,076 vph during the weekday evening peak-hour.

“MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2011 Weekday Seasonal Factors, Group 6 —
Urban Arterials, Collectors and Rural Arterials.
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Marble Street in the vicinity of the Project site was found to accommodate approximately 900
vehicles on an average weekday (two-way, 24-hour volumes), with approximately 89 vehicles per
hour (vph) during the weekday morning peak-hour and 126 vph during the weekday evening
peak-hour.

PEDESTRIAN AND BICYCLE FACILITIES

A comprehensive field inventory of pedestrian and bicycle facilities within the study area was
undertaken in May 2016. The field inventory consisted of a review of the location of sidewalks
and pedestrian crossing locations along the study roadways and at the study intersections, as well
as the location of existing and planned future bicycle facilities. In general, sidewalks are
provided along all study area roadways, with the exception of Marble Street, with crosswalks
provided at all signalized intersections.

Formal bicycle facilities were not identified within the study area; however, the study area

roadways provide sufficient width (combined travel lane and shoulder) to support bicycle travel
in a shared travelled-way configuration.’

PUBLIC TRANSPORTATION

Public transportation services are provided within the study area by the MBTA and the Metrowest
Regional Transit Authority (MWRTA). Framingham Station on the Framingham/Worcester
MBTA Commuter Rail system is located off Waverly Street approximately 0.4 miles west of the
Project site. The commuter rail provides service between Worcester and South Station in Boston,
with 10-30 minutes headways during peak commuter hours. Weekday service runs between 5:30
AM and 1:00 AM, with weekend service running from 7:40 AM to 11:40 PM. The MWRTA
operates fixed-route bus service along Waverly Street outside the study area. The closest regular
stop to the Project site is located at Memorial House which is proximate to the Waverly
Street/Coolidge Street intersection and approximately 0.3 miles east of the Project site.

SPOT SPEED MEASUREMENTS

Vehicle travel speed measurements were performed on Waverly Street in the vicinity of the
Project site in conjunction with the ATR counts. Table 3 summarizes the vehicle travel speed
measurements.

3A minimum combined travel lane and paved shoulder width of 14-feet is required to support bicycle travel in a shared
travelled-way condition.
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Table 3
VEHICLE TRAVEL SPEED MEASUREMENTS

Waverly Street

Eastbound Westbound

Mean Travel Speed (mph) 24 27
85t Percentile Speed (mph) 27 31
Posted Speed Limit (mph) N/A N/A

mph = miles per hour.

As can be seen in Table 3, the mean (average) vehicle travel speed along Waverly Street in the
vicinity of the Project site was found to be approximately 24 mph in the eastbound direction and
27 mph in the westbound direction. The average measured 85" percentile vehicle travel speed, or
the speed at which 85 percent of the observed vehicles traveled at or below, was found to be
approximately 27 mph in the eastbound direction and 31 mph in the westbound direction. The
85™ percentile speed is used as the basis of engineering design and in the evaluation of sight
distances, and is often used in establishing posted speed limits. There was no posted speed limit
in the vicinity of the project site.

MOTOR VEHICLE CRASH DATA

Motor vehicle crash information for the study area intersections was provided by the
MassDOT Highway Division Safety Management/Traffic Operations Unit for the most recent
five-year period available (2009 through 2013, inclusive) in order to examine motor vehicle crash
trends occurring within the study area. The data is summarized by intersection, type, severity,
and day of occurrence, and presented in Table 4.
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Table 4
MOTOR VEHICLE CRASH DATA SUMMARY?

Waverly St/
Bishop St./ Bishop St./ Waverly St/ Blandin Ave./ Beaver St./
Beaver St. Howard St. Marble St. Marble St. Blandin Ave.
Traffic Control Type:® TS TS U U TS
Year:
2009 18 3 1 2 4
2010 18 4 2 1 3
2011 20 4 2 0 2
2012 5 1 0 0 0
2013 7 1 2 0 0
Total 68 13 7 3 9
Average 13.60 2.60 1.40 0.60 1.8
Rate* 1.20 0.32 0.31 0.13 0.28
Significant?® Yes No No No No
Type:
Angle 36 2 3 2 3
Rear-End 12 6 2 0 3
Head-On 1 0 0 0 0
Sideswipe 16 3 2 1 3
Fixed Object 0 1 0 0 0
Pedestrian/Bicycle 0 0 0 0 0
Unknown/Other 3 1 0 0 0
Total 68 13 7 3 9
Day of Week:
Monday through Friday 54 7 5 3 7
Saturday 9 4 2 0 1
Sunday -] 2 0 0 1
Total 68 13 7 3 9
Severity:
Property Damage Only 49 10 5 3 8
Personal Injury 19 3 2 0 1
Fatality 0 0 0 0 0
Total 68 13 7 3 9

*Source: MassDOT Safety Management/Traffic Operations Unit records, 2009 through 2013.

®Traffic Control Type: U = unsignalized; TS = traffic signal.

“Crash rate per million vehicles entering the intersection.

°The intersection crash rate is significant if it is found to exceed the MassDOT crash rate for the MassDOT Highway
Division District in which the Project is located (District 3).
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As can be seen in Table 4, with the exception of the Waverly Street/Bishop Street/Beaver Street
intersection, the study area intersections were found to have experienced an average of less than
three (3) reported motor vehicle crash per year over the five-year review period and were found to
have a motor vehicle crash rate below both the MassDOT statewide and District averages for a
signalized or unsignalized intersection, as appropriate, for the MassDOT Highway Division
District in which the intersections are located (District 3).

The Waverly Street/Bishop Street/Beaver Street intersection was reported to have experienced a
total of 68 crashes over the five-year review period, or an average of approximately 14 crashes
per year, the majority of which occurred on a weekday, involved angle-type collisions and
resulted in property damage only. In addition, the intersection was also found to have a motor
vehicle crash rate above both the MassDOT statewide and District crash rates for a signalized
intersection, and as was listed on MassDOT’s Top 200 Crash Location List (number 92 out of
200).

Traffic signal and safety improvements have recewntly been completed at this location and
should improve safety conditions.

No fatal motor vehicle crashes were reported to have occurred at the study area intersections over
the five-year review period.
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2023, which reflects a seven-year
planning horizon consistent with MassDOT’s Transportation Impact Assessment (TIA)
Guidelines. Independent of the Project, traffic volumes on the roadway network in the year 2023
under No-Build conditions include all existing traffic and new traffic resulting from background
traffic growth. Anticipated Project-generated traffic volumes superimposed upon the 2023 No-
Build traffic volumes reflect 2023 Build traffic volume conditions with the Project.

FUTURE TRAFFIC GROWTH

Future traffic growth is a function of the expected land development in the immediate area and
the surrounding region. Several methods can be used to estimate this growth. A procedure
frequently employed estimates an annual percentage increase in traffic growth and applies that
percentage to all traffic volumes under study. The drawback to such a procedure is that some
turning volumes may actually grow at either a higher or a lower rate at particular intersections.

An alternative procedure identifies the location and type of planned development, estimates the
traffic to be generated, and assigns it to the area roadway network. This procedure produces a
more realistic estimate of growth for local traffic; however, potential population growth and
development external to the study area would not be accounted for in the resulting traffic
projections.

To provide a conservative analysis framework, both procedures were used, the salient
components of which are described below.

Specific Development by Others

The Town of Framingham Planning Department was contacted in order to determine if there were
any projects planned within the study area that would have an impact on future traffic volumes at
the study intersections. Based on this discussion, the following project was identified that may
result in an increase in traffic within the study area:
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» Grant Street Residential Development, Framingham, Massachusetts. This project will
entail the construction of a 79-unit residential apartment community to be located at
39 Grant Street in Framingham, Massachusetts.

Traffic volumes associated with the aforementioned specific development project by others were
obtained from the traffic study and were assigned onto the study area roadway network based on
existing traffic patterns where no other information was available. No other developments were
identified at this time that are expected to result in an increase in traffic within the study area
beyond the general background traffic growth rate.

General Background Traffic Growth

Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic
counts in the area were reviewed in order to determine general traffic growth trends. Based on a
review of this data it was determined that traffic volumes within the Town of Framingham have
declined slightly over the past several years. In order to provide a conservative (high) analysis
condition, a 1.0 percent per year compounded annual background traffic growth rate was used in
order to account for future traffic growth and presently unforeseen development within the study
area.

Roadway Improvement Projects

MassDOT and the Town of Framingham Department of Public Works were contacted in order to
determine if there were any planned future roadway improvement projects expected to be
complete by 2023 within the study area. Based on these discussions, the Town has recently
completed traffic signal and safety improvements at the following locations:

» Howard Street at Bishop Street

» Waverly Street at Beaver Street

> Beaver Street at Blandin Street

These improvements include the installation of pavement markings, the replacement of traffic
signal equipment, the upgrade of pedestrian signals and pushbuttons and the optimization of
signal timings.

No-Build Traffic Volumes

The 2023 No-Build condition peak-hour traffic-volumes were developed by applying the
1.0 percent per year compounded annual background traffic growth rate to the 2016 Existing
peak-hour traffic volumes and then superimposing the peak-hour traffic volumes associated with
the identified specific development projects by others. The resulting 2023 No-Build weekday
morning and weekday evening peak-hour traffic volumes are shown on Figures 5 and 6,
respectively.
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PROJECT-GENERATED TRAFFIC

Design year (2023 Build) traffic volumes for the study area roadways were determined by
estimating Project-generated traffic volumes and assigning those volumes on the study roadways.
The following sections describe the methodology used to develop the anticipated traffic
characteristics of the Project.

As proposed, the Project will entail the construction of a 270 unit apartment building. Trip-
generation statistics published by the ITE* for LUC 220, Apartments were used to develop the
traffic characteristics of the project. It is expected that a portion of the traffic generated by the
project will consist of transit trips due to the project’s close proximity to the Framingham MBTA
Station. Based on a review of modal split data from the 2000 Census for the Town of Framingham,
a 5 percent transit rate was applied to the residential trips.

Table 5 summarizes the anticipated traffic characteristics of the Project using the above
methodology. Table 6 summarizes the trip generation if the project were re-tenanted with a retail

use.
Table 5
TRIP GENERATION SUMMARY
Transit
Time Period/Direction Apartments® Trips® Total
Weekday Morning Peak Hour:
Entering 27 2 25
Exiting 109 5 104
Total 136 7 129
Weekday Evening Peak Hour:
Entering 108 5 103
Exiting 58 3 55
Total 166 8 158
Weekday Daily 1,760 88 1,672
2Based on ITE LUC 220, Apartments at 270 units.
bBased on U.S. Census of 5% Transit Trips in Framingham.
*Ibid 1.
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Table 6
TRIP GENERATION COMPARISON

Pass-By
Time Period/Direction Retail® Trips® Total
Weekday Morning Peak Hour:
Entering 20 -4 16
Exiting 13 4 9
Total 33 -8 25
Weekday Evening Peak Hour:
Entering 141 -37 104
Exiting 153 -37 116
Total 294 -74 220
Weekday Daily 3,404 -850 2,554

2Based on ITE LUC 820, Shopping Center.
Based on a Pass-By Rate of 25%.

As shown in Table 6, the project will generate less traffic during the weekday evening peak hour
and on a daily basis, in comparison to if the project site were to be re-tenanted with retail uses.

Project-Generated Traffic Volume Summary

The project is expected to generate approximately 1,672 new vehicle trips on an average weekday
(836 entering and 836 exiting), with approximately 129 new vehicle trips (25 entering and 104
exiting) expected during the weekday morning peak hour and 158 new vehicle trips (103 entering
and 55 exiting) during the weekday evening peak hour.

It should be noted that the project will generate less daily traffic in comparison to if the project site
were to be occupied with retail uses.

Trip Distribution and Assignment

The directional distribution of generated trips to and from the Project site was determined based on
a review of Journey to Work data during the commuter peak periods. The general trip distribution
for the Project is graphically depicted on Figure 7 and summarized in Table 7. The additional
traffic expected to be generated by the Project was assigned on the study area roadway network as
shown on Figures 8 and 9 for the weekday morning and weekday evening peak hours, respectively.
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Table 7
TRIP-DISTRIBUTION SUMMARY

Direction

Roadway (to/from) Percent
Bishop Street North 35%
Waverly Street East 20%
Waverly Street West 20%
Howard Street North 17%
Blandin Avenue South 5%
Beaver Street South 3%
TOTAL 100%

FUTURE TRAFFIC VOLUMES - BUILD CONDITION

The 2023 Build condition traffic volumes consist of the 2023 No-Build traffic volumes with the
additional traffic expected to be generated by the Project added to them. The 2023 Build weekday
morning and weekday evening peak-hour traffic-volumes are graphically depicted on Figures 10
and 11, respectively.

A summary of peak-hour projected traffic-volume increases external to the study area that is the
subject of this assessment is shown in Table 8. These volumes are based on the expected increases
from the Project.
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Table 8
PEAK-HOUR TRAFFIC-VOLUME INCREASES

Traffic Percent
Volume Increase
2023 2023 Increase Over Over
Location/Peak Hour No-Build Build No-Build No-Build

Bishop Street, north of Howard Street:

Weekday Morning 1,223 1,268 45 3.7

Weekday Evening 1,256 1,311 55 4.4
Waverly Street, east of Beaver Street:

Weekday Morning 1,261 1,287 26 2.1

Weekday Evening 1,305 1,337 32 2.5
Waverly Street, west of Marble Street:

Weekday Morning 1,012 1,038 26 2.6

Weekday Evening 1,152 1,184 32 2.8
Howard Street, west of Bishop Street:

Weekday Morning 563 585 22 3.9

Weekday Evening 954 981 27 2.8
Blandin Avenue, west of Marble Street:

Weekday Morning 858 864 6 0.7

Weekday Evening 1,149 1,157 8 0.7
Beaver Street, south of Blandin Avenue:

Weekday Moming 509 513 4 0.8

Weekday Evening 639 643 4 0.6

As shown in Table 7, Project-related traffic-volume increases external to the study area relative to
2023 No-Build conditions are anticipated to range from 0.6 to 4.4 percent during the peak periods.
Such increases are considered nominal when dispersed over the peak-hour and would not result
in a material impact (increase) on motorist delays or vehicle queuing outside of the immediate
study area that is the subject of this assessment.
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TRAFFIC OPERATIONS ANALYSIS

Measuring existing and future traffic volumes quantifies traffic flow within the study area. To
assess quality of flow, roadway capacity and vehicle queue analyses were conducted under
Existing, No-Build and Build traffic volume conditions. Capacity analyses provide an indication
of how well the roadway facilities serve the traffic demands placed upon them, with vehicle queue
analyses providing a secondary measure of the operational characteristics of an intersection or
section of roadway under study.

METHODOLOGY

Levels of Service

A primary result of capacity analyses is the assignment of level of service to traffic facilities under
various traffic-flow conditions.” The concept of level of service is defined as a qualitative measure
describing operational conditions within a traffic stream and their perception by motorists and/or
passengers. A level-of-service definition provides an index to quality of traffic flow in terms of
such factors as speed, travel time, freedom to maneuver, traffic interruptions, comfort, convenience,
and safety.

Six levels of service are defined for each type of facility. They are given letter designations from
A to F, with level-of-service (LOS) A representing the best operating conditions and LOS F
representing congested or constrained operating conditions.

Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such a
facility may operate at a wide range of levels of service, depending on the time of day, day of week,
or period of year.

The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual;
Transportation Research Board; Washington, DC; 2010.
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Unsignalized Intersections

The six levels of service for unsignalized intersections may be described as follows:

e LOS A represents a condition with little or no control delay to minor street traffic.
e LOS B represents a condition with short control delays to minor street traffic.

e LOS Crepresents a condition with average control delays to minor street traffic.
e LOS D represents a condition with long control delays to minor street traffic.

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

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

The levels of service of unsignalized intersections are determined by application of a procedure
described in the 2000 Highway Capacity Manual.® Level of service is measured in terms of average
control delay. Mathematically, control delay is a function of the capacity and degree of saturation
of the lane group and/or approach under study and is a quantification of motorist delay associated
with traffic control devices such as traffic signals and STOP signs. Control delay includes the
effects of initial deceleration delay approaching a STOP sign, stopped delay, queue move-up time,
and final acceleration delay from a stopped condition. Definitions for level of service at
unsignalized intersections are also given in the 2000 Highway Capacity Manual. Table 9
summarizes the relationship between level of service and average control delay for two-way stop
controlled and all-way stop controlled intersections.

Table 9
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS?

Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay
vic<1.0 vic> 1.0 (Seconds Per Vehicle)

<10.0
10.1to0 15.0
15.1t025.0
25.1t035.0
35.1t0 50.0

>50.0

TmT QW >
™ ™1 T T T

2Source: Highway Capacity Manual; Transportation Research Board; Washington, DC; 2000

SHighway Capacity Manual; Transportation Research Board; Washington, DC; 2010,
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Signalized Intersections

The six levels of service for signalized intersections may be described as follows:

e LOS A4 describes operations with very low control delay; most vehicles do not stop at all.

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

e 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.

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

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

e 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.

Levels of service for signalized intersections are calculated using the operational analysis meth-
odology of the 2000 Highway Capacity Manual. This method assesses the effects of signal type,
timing, phasing, and progression; vehicle mix; and geometrics on delay. Level-of-service desig-
nations 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 10 summarizes the relationship between level of service and control delay. The
tabulated control delay criterion may be applied in assigning level-of-service designations to
individual lane groups, to individual intersection approaches, or to entire intersections.

Table 10
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS?

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

<10.0
10.1 t0 20.0
20.1 t0 35.0
35.1t055.0
55.1to0 80.0
>80.0

TmoOOw >

Source: Highway Capacity Marnual; Transportation Research Board; Washington, DC; 2000; page 16-2.
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ANALYSIS RESULTS

Level-of-service and vehicle queue analyses were conducted for 2016 Existing, 2023 No-Build and
2023 Build conditions for the intersections within the study area. The results of the intersection
capacity and vehicle queue analyses are summarized in Tables 11 and 12. The detailed analysis
results are presented in the Appendix. The following is a summary of the level-of-service and
vehicle queue analyses for the intersections within the study area.

Signalized Intersections

Waverly Street at Bishop Street and Beaver Street

Under all conditions, this signalized intersection overall operates at LOS D, during the weekday
moming and weekday evening peak hours.

Bishop Street at Howard Street

Under all conditions, this signalized intersection overall operates at LOS D during the weekday
morning peak hour and at LOS F during the weekday evening peak hour.

Beaver Street at Blandin Avenue and Plaza Drive
Under all conditions, this signalized intersection overall operates at LOS D, during the weekday

morning and weekday evening peak hours.

Unsignalized Intersections

Waverly Street at Marble Street

Under Existing and No-Build conditions, the critical movements (all turning movements from
Marble Street), operated at LOS C during both the weekday morning and weekday evening peak
hours. Under the Build condition, the critical movements operated at LOS C during the weekday
morning peak hour and at LOS D during the weekday evening peak hour.

Waverly Street at Site Drive

Under the Build condition, the critical movements (right-turns from Site Drive), operated at LOS
B during both the weekday morning and weekday evening peak hours.

Blandin Avenue at Marble Street

Under all conditions, the critical movements (all turning movements from Marble Street),
operated at LOS B during the weekday morning peak hour and at LOS C during the weekday
evening peak hour.

Blandin Avenue at Site Drive

Under the Build condition, the critical movements (all turning movements from Site Drive),

operated at LOS B during the weekday morning peak hour and at LOS C during the weekday
evening peak hour.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of 270 residential apartment units to be located at 266 Waverly Street in
Framingham, Massachusetts (hereafter referred to as the “Project”). This assessment was
prepared in consultation with the Town of Framingham and the Massachusetts Department of
Transportation (MassDOT); was performed in accordance with MassDOT’s Transportation
Impact Assessment (TI4) Guidelines; and was conducted pursuant to the standards of the
Traffic Engineering and Transportation Planning professions for the preparation of such reports.
Based on this assessment, we have concluded the following with respect to the Project:

1. The project is expected to generate 1,672 new vehicle trips on an average weekday (836
entering and 836 exiting), with approximately 129 new vehicle trips (25 entering and 104
exiting) expected during the weekday morning peak hour and 158 new vehicle trips
(103 entering and 55 exiting) during the weekday evening peak hour.

2. It should be noted that the project will generate less traffic during the weekday evening
peak hour and on a daily basis, in comparison to if the project site were to be re-tenanted
with retail uses.

3. The Project will not have a significant impact (increase) on motorist delays or vehicle
queuing over Existing or anticipated future conditions without the Project (No-Build
conditions);

4. No apparent safety deficiencies are expected at the study intersections. Specific safety-
related improvement measures have been identified and implemented for the Town at the
Waverly Street/Bishop Street/Beaver Street intersection to address prior safety and
capacity concerns.
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5. A total of four curb-cuts will be closed with the development of this project, and two
curb-cuts relocated. The two full-access curb-cuts on Marble Street and the one full-
access curb-cut on Waverly Street will be closed, and the right-in/right-out only curb-cut
on Waverly Street will be closed and relocated to the east. The loading entrance will be
closed on Blandin Avenue, and a relocated driveway will serve the location.

In consideration of the above, we have concluded that the Project can be accommodated within

the confines of the existing transportation infrastructure in a safe and efficient manner with
implementation of the recommendations that follow.

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to provide
safe and efficient access to the Project site. The following improvements have been
recommended as a part of this evaluation and, where applicable, will be completed in conjunction
with the Project subject to receipt of all necessary rights, permits, and approvals.

Project Access

Access to the Project site will be provided by way of two driveways defined as follows: one (1)
right-in/right-out only driveway on Waverly Street; and one (1) full access driveway on Blandin
Avenue.

» The Blandin Avenue Site Drive should be a minimum of 24-feet in width and
accommodate two-way traffic.

> The Waverly Street Site Drive right-in entrance should be a minimum of 15-feet in width,
and the right-out exit should be a minimum of 15-feet in width. A channelized island
should guide vehicles for the right-in/right-out only movements.

> Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided.

> All signs and pavement markings to be installed within the Project site shall conform to
the applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD).’

» Wheelchair ramps should be provided for crossing the Project site driveways where a
sidewalk is present.

> Signs and landscaping to be installed along the Project site driveways should be designed
and maintained so as not to restrict lines of sight.

» Adequate street lighting should be installed at Blandin Avenue and Waverly Street at the
Site Drives in order to ensure adequate visibility.

Off-Site

The project proponent is discussing providing an easement to the Town of Framingham to
upgrade Marble Street. In addition, A STOP-sign should be installed on Marble Street at the
intersection of Marble Street at Blandin Avenue.

" Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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Transportation Demand Management

The Project site is ideally situated to take advantage of available public transportation opportunities
in the area, including both Commuter Rail and bus service along Waverly Street. In an effort to
the encourage use of alternative modes of transportation to single-occupant vehicles, the following
Transportation Demand Management (TDM) measures will be implemented as a part of the Project:

>

Information regarding public transportation services, maps, schedules and fare information
will be posted in a central location;

A packet will be provided to new residents of the Project detailing available public
transportation services, bicycle and walking alternatives.

Pedestrian accommodations will be incorporated within the Project site; and

Secure bicycle parking will be provided, including both an exterior bicycle rack and
weather protected bicycle parking in a secure area.

With implementation of the above recommendations, safe and efficient access will be provided to
the Project site and the Project can be accommodated within the confines of the existing and
improved transportation system.
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Accurate Counts Page 1

Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325VOL1
Start 18-May-16 EB Hour Totals WwB Hour Totals Combined Totals
Time Wed Morning  Afternoon  Morning  Aflerncon  Morning  Afternoon  Morning  Afternoon Morning  Afternoon

12:00 B A * *
12:15 ‘ h 2 *
12:30 * y * *
12:45 - * 0 0 ‘ * 0 0 0 0
01:00 . 93 - 101
01:15 bt 111 . 121
01:30 * 85 * 121
01:45 * 77 0 366 " 125 0 468 0 834
02:00 : 104 ‘ 99
02:15 * 72 * 108
02:30 - 87 * 123
02:45 = 95 0 358 . 122 0 452 0 810
03:00 * 90 g 124
03:15 * N * 111
03:30 x 83 ’ 128
03:45 g 94 0 358 ” 124 0 487 0 845
04:00 * 102 * 137
04:15 * 60 * 118
04:30 . 91 ' 143
04:45 = 69 0 322 * 129 0 527 0 849
05:00 * 66 * 114
05:15 : 63 / 116
05:30 A 72 " 120
05:45 * 76 0 277 * 141 0 491 0 768
06:00 * 60 $ 124
06:15 * 68 ’ 123
06:30 * 54 . 120
06:45 B 82 0 264 s 166 0 533 0 797
07:00 # 83 ’ 134
07:15 * 76 - 129
07:30 * 66 “ 148
07:45 " 60 0 285 g 132 0 543 0 828
08:00 " 69 * 104
08:15 * 64 * 118
08:30 A 59 * 86
08:45 * 55 0 247 ¥ 90 0 398 0 645
09:00 * 48 - 106
09:15 * 50 . 80
09:30 . 53 . 87
09:45 * 30 0 181 * 78 0 351 0 532
10:00 . 24 . 70
10:15 E 39 . 62
10:30 * 20 : 58
10:45 * 30 0 113 * 40 0 230 0 343
11:00 o 22 s 35
11:15 " 28 " 34
11:30 * 16 " 21
11:45 . 7 0 73 . 24 0 114 0 187
Total 0 2844 0 4594 0 7438

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



Accurate Counts Page 2

Location : Waverly Street 978-664-2565

Location : West of Marbie Street

City/State: Framingham, MA 7325V0L1
Start 19-May-16 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning  Afterncon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon

12:00 9 99 16 96
12:15 6 83 12 111
12:30 0 92 10 130
12:45 15 75 30 349 11 122 49 459 79 808
01:00 5 93 4 97
01:15 7 85 2 117
01:30 5 93 6 122
01:45 5 75 22 346 6 120 18 456 40 802
02:00 5 86 3 137
02:15 5 94 10 94
02:30 3 84 5 129
02:45 6 117 19 381 1 115 19 475 38 856
03:00 0 97 0 125
03:15 0 77 1 121
03:30 2 86 3 146
03:45 0 79 2 339 2 123 6 515 8 854
04:00 4 95 5 142
04:15 1 110 6 110
04:30 14 69 7 95
04:45 18 96 37 370 6 125 24 472 61 842
05:00 21 82 21 131
05:15 27 60 19 161
05:30 42 104 31 102
05:45 49 72 139 318 44 147 115 541 254 859
06:00 111 66 47 127
06:15 105 71 63 140
06:30 139 94 68 122
06:45 127 98 482 329 101 130 279 519 761 848
07:00 132 60 81 132
07:16 148 92 95 118
07:30 109 78 89 107
07:45 95 71 484 301 80 101 345 458 829 759
08:00 133 49 80 131
08:15 133 74 94 109
08:30 102 58 81 109
08:45 132 51 500 232 98 114 353 463 853 695
09:00 118 53 89 93
09:15 118 67 102 90
09:30 90 52 87 107
09:45 116 44 442 216 104 75 382 365 824 581
10:00 112 34 88 84
10:15 83 49 91 66
10:30 110 32 98 53
10:45 83 17 388 132 96 46 373 249 761 381
11:00 94 14 98 89
11:15 75 6 83 69
11:30 99 4 98 33
11:45 101 7 369 31 111 18 390 209 759 240
Total 2914 3344 2353 5181 5267 8525

Percent 46.6% 53.4% 31.2% 68.8% 38.2% 61.8%



Accurate Counts Page 3

Location : Waverly Street 978-664-2565

Location ; West of Marble Street
City/State: Framingham, MA 7325V0L1

Start 20-May-16 EB Hour Totals WB Hour Totals Combined Totals

Time Fri Morning  Afternool Moming Afternoon  Morning Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 20
12:15 15

=

19 0 48 0 67 0

24 0 30 0

1" 0 18 0 29 0

05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11415
11:30
11:45
Total 46 0 100 146 0
Percent 100.0% 0.0% 100.0% 0.0% 100.0% 0.0%
GT’f,?:I 2960 6188 2453 9775 5413 15963
Percent 324%  67.6% 201%  79.9% 253%  747%
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Accurate Counts Page 1

Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/18/16 . v v A . 5 . " ” ] A 5 . . X
01:00 . " . . . . . . . . . . . . .
02:00 . . . . . . . . . . . . . . .
03:00 . . . . . . . . . . . . . . *
04:00 . . . . . . . . . . » . . . .
05:00 . . . . . . » . . . . . . . .
06:00 . . . . . . " . N . . . . . .
07:00 . . . . . . " N . . . . . . .
08:00 . . N . . . " . . . . . . . .
09:00 . " » . . . " . . . . . . . .
10:00 . " . . . . . . . . . . . . .
11:00 . » » . . . » . . . . . . . .
12PM . » . . . N . . . . . . - . .
13:00 0 o] 1 0 14 42 36 94 98 66 12 1 1 1 366
14:00 o o] 2 34 34 46 56 86 60 34 5 1 0 o 358
15:00 o o] 1 10 16 34 32 84 118 52 11 0 0 0 358
16:00 2 o] o] 8 14 20 32 78 98 52 15 2 1 0 322
17.00 2 o] 3 12 12 42 42 74 60 24 3 2 1 0 277
18:00 0 o] 3 28 6 20 26 66 70 32 10 3 0 0 264
19:00 o] o] 0 0 8 10 36 76 84 64 7 0 0 0 285
20:00 0 o] 0 8 8 4 20 78 84 30 11 2 1 1 247
21:00 2 0 0 6 6 8 22 44 50 30 11 2 0 0 181
22:00 0 0 1] 6 2 2 6 22 36 34 3 2 0 0 113
23.00 0 0 0 4 0 o 2 20 _ 24 18 4 1 0 0 73
Total 6 0 10 116 120 228 310 722 782 436 92 16 4 2 2844
Daily 15th Percentile : 17 MPH
50th Percentile : 23 MPH
85th Percentile : 27 MPH
95th Percentile : 29 MPH
Mean Speed(Average) : 23 MPH
10 MPH Pace Speed : 21-30 MPH
Number in Pace : 2043
Percent in Pace : 71.8%
Number of Vehicles > 25 MPH : 1071

Percent of Vehicles > 25 MPH : 37.7%



Accurate Counts Page 2

Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40

Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/19/16 0 0 0 0 8 2 0 4 4 8 2 2 o 0 30
01:00 0 0 0 0 0 2 0 2 6 6 3 2 1 0 22
02:00 0 0 0 0 0 0 0 4 8 4 0 2 1 0 19
03:00 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2
04:00 0 0 0 0 0 2 6 2 8 12 4 3 0 0 37
05:00 1 0 0 0 4 2 2 14 34 54 16 9 3 0 139
06:00 0 0 0 18 10 22 40 102 164 94 22 10 (o] 0 482
07:00 3 0 0 6 24 26 58 136 156 86 8 1 0 0 484
08:00 0 0 0 28 50 54 78 130 98 52 8 1 1 0 500
09:00 0 0 0 4 8 18 44 118 152 76 16 3 3 0 442
10:00 1 0 0 6 12 18 38 84 118 92 15 4 (1] 0 388
11:00 1 0 0 12 24 16 36 100 110 54 12 3 1 0 369
12 PM 0 0 0 6 16 42 32 78 114 52 6 3 0 0 349
13:00 3 0 1 6 16 54 38 98 84 38 7 1 0 0 346
14:00 0 0 0 18 22 36 62 98 92 42 7 2 2 0 381
15:00 0 0 0 6 16 40 76 76 74 40 7 2 2 0 339
16:00 1 0 1 14 22 42 34 92 116 40 6 2 0 0 370
17:00 3 0 1 8 10 32 60 80 94 24 3 3 0 0 318
18:00 0 0 2 20 20 46 46 48 88 52 6 1 0 0 329
19:00 0 0 0 8 6 14 28 68 104 54 16 2 0 1 301
20:00 0 0 0 4 4 12 26 42 88 50 6 0 0 0 232
21:00 0 0 1 6 2 2 18 68 64 46 5 3 0 1 216
22:00 0 0 0 8 8 12 6 36 34 24 4 0 0 0 132
23:00 0 0 0 4 0 0 2 2 10 10 1 1 1 0 31
Total 13 0 6 182 282 494 730 1482 1820 990 180 61 16 2 6258

Daily 15th Percentile : 17 MPH

50th Percentile : 23 MPH

85th Percentile : 27 MPH

95th Percentile : 29 MPH

Mean Speed(Average) : 24 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 4535

Percent in Pace : 72.5%

Number of Vehicles > 25 MPH : 2462

Percent of Vehicles > 25 MPH : 39.3%



Accurate Counts Page 3

Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 73255PD1
EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/20/16 0 0 0 2 0 2 2 2 6 0 2 2 0 1 19
01:00 0 0 0 0 0 ] o 0 2 4 0 0 0 0 6
02:00 0 0 0 0 o] 0 2 0 4 2 i (4] 0 2 11
03:00 0 0 o] 0 0 0 0 2 0 7 0 [¢] 1 0 10
04-00 » . . . . P . . M . M . . . -
05-00 » . . . . . . . N . . . . . .
06-00 . . . . . . " . . . . . . . .
07:00 » . . . . . " . . . . . . . .
08:00 » . . - - . » . . . . . . . .
09:00 . . - . * . . . . . . . . . .
10:00 . . . . * p . . . . . . . . .
11:00 . . . . . . . . . . . . . . .
12PM - . * . . . . . . . . . . . .
13:00 N - . . " . . . . . . N . . .
14:00 » . . . . . . . . . . . . . .
15:00 » . . . . . . . . . M . . . .
16:00 » . . . . . . . . . . . . . .
17:00 » . . . . . . . . . . N . . .
18:00 » . . . . . . . . . " . . . .
19:00 » . . . . . . . . . " . . . .
20:00 " . . . . . . . . . . . . .
21:00 » . . . . . . . . . . . . . .
22:00 » . . . . . . . . . . . . .
23.00 » . . . . . . . . . . . . .
Total 0 0 0 2 0 2 4 4 12 13 3 2 1 3 48
Daily 15th Percentile : 19 MPH
80th Percentile : 26 MPH
85th Percentile : 29 MPH
95th Percentile : 34 MPH
Mean Speed(Average) : 26 MPH
10 MPH Pace Speed : 22-31 MPH
Number in Pace : 30
Percent in Pace : 65.2%
Number of Vehicles > 25 MPH : 30
Percent of Vehicles > 25 MPH : 652%
Grand
Total 19 o] 16 300 402 724 1044 2208 2614 1439 275 79 21 7 9148
Overall 15th Percentile : 17 MPH
50th Percentile : 23 MPH
85th Percentile : 27 MPH
95th Percentile : 29 MPH
Mean Speed(Average) : 24 MPH
10 MPH Pace Speed : 21-30 MPH
Number in Pace : 6609
Percent in Pace : 72.2%
Number of Vehicles > 25 MPH : 3564

Percent of Vehicles > 25 MPH : 39.0%



Accurate Counts Page 4

Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325S8PD1
WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40

Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/18/16 . * - . . B * . 0 . ” . . . .
01:00 . - " - . - . . . - - N . - .
02:00 . - . - " . " . . . - . . - .
03:00 . ” . - - - - . . - - . . ” .
04:00 . " . ” - . - . . . ” . . . .
05:00 . ” - ” ” . - . . . ” . . - .
06:00 . " . . . . - . . - . . . . .
07:00 . " . - . . . . . . . . . . .
08:00 - . . . . - . . . . . . . . .
09:00 - . . " . ” . . . . . . . . .
10:00 - . - . . ” . . . . . . . . .
11:00 ” . - . . - . . . . . . . ” .
12 PM ” . - . . . . . . . . . N ” .
13:00 2 0 0 9 3g 15 39 75 94 97 56 28 12 2 468
14:00 0 0 0 4 5 7 22 57 106 119 89 47 13 3 452
15:00 0 0 0 ] 2 7 20 85 126 125 92 29 12 3 487
16:00 0 0 0 5 13 17 33 68 123 133 84 30 16 5 527
17.00 2 0 0 23 51 55 47 80 95 76 48 25 4 5 491
18:00 0 0 0 5 21 29 46 87 115 120 85 30 10 5 533
19:.00 0 0 0 8 19 17 30 95 149 117 89 30 8 1 543
20:.00 0 0 0 0 3 5 19 64 105 101 86 23 8 4 398
21:.00 2 0 0 2 10 8 1" 58 101 83 52 19 4 1 351
22:00 0 0 0 1 3 2 7 17 51 85 50 20 10 4 230
23.00 o] o] 0 0 0 0 8 6 24 30 19 16 6 5 114
Total 6 0 0 63 166 162 282 652 1089 1086 670 297 103 38 4594

Dally 15th Percentile : 21 MPH

50th Percentile : 26 MPH

85th Percentile : 31 MPH

95th Percentile - 34 MPH

Mean Speed(Average) : 27 MPH

10 MPH Pace Speed 24-33 MPH

Number in Pace 3042

Percent in Pace 66.2%

Number of Vehicles > 25 MPH : 2900

Percent of Vehicles > 26 MPH : 63.1%
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Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325S5PD1
WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/19/16 0 (1] 0 0 1 0 3 2 8 10 12 7 2 4 49
01:00 0 0 0 0 0 0 0 0 5 3 3 2 1 4 18
02:00 o] 0 0 0 0 0 1 5 3 4 2 3 1 0 19
03:00 o] (] 0 0 0 0 0 0 0 0 1 2 3 0 6
04:00 0 0 0 0 0 0 1 1 1 3 7 8 3 0 24
05:00 1 0 0 0 0 1 4 8 27 33 31 7 3 0 115
06:00 0 0 0 1 0 0 9 19 57 87 64 26 12 4 279
07.00 3 0 ] 0 2 4 9 45 81 100 60 29 7 5 345
08:00 ] 0 V] 2 5 9 25 34 81 95 67 28 4 3 353
09:00 0 0 ] 0 4 7 37 62 95 88 49 26 13 1 382
10:00 1 0 V] 3 5 7 9 50 93 88 67 37 10 3 373
11:00 3 0 V] 1 2 5 10 52 87 110 81 28 9 2 390
12PM V] 0 (1] 0 4 9 29 64 108 115 79 32 14 5 459
13:00 1 0 0 2 6 16 34 70 113 92 72 33 14 3 456
14:00 2 (4] o0 4 5 6 17 78 122 120 71 35 10 5 475
15:00 1] 0 o 2 3 4 30 76 122 138 92 36 6 6 515
16:00 5 0 4 40 63 33 39 66 72 66 53 22 8 1 472
17:.00 3 0 0 14 27 41 42 107 128 90 58 23 5 3 541
18:.00 o 0 0 13 34 29 58 82 97 106 56 33 6 5 519
19:.00 0 (4] 0 2 4 7 13 62 105 125 90 30 15 5 458
20:00 o o] 0 2 4 11 22 74 124 138 56 28 4 0 463
21:00 2 0 0 2 6 4 13 47 113 89 59 25 3 2 365
22:00 0 (1] 0 0 6 4 11 47 61 59 40 15 4 2 249
23.00 0 1] 2 12 29 34 14 28 21 30 20 16 2 1 208
Total 21 o 6 100 210 23 430 1079 1724 1788 1190 53 158 B4 7534
Daily 15th Percentile : 21 MPH
50th Percentile : 26 MPH
85th Percentile : 31 MPH
95th Percentile : 34 MPH
Mean Speed(Average) : 27 MPH
10 MPH Pace Speed : 24-33 MPH
Number in Pace : 5063
Percent in Pace : 67.2%
Number of Vehicles > 25 MPH : 4882

Percent of Vehicles > 25 MPH : 64.8%
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Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/20/16 0 0 0 0 v] 0 2 3 3 13 12 1 2 2 48
01:00 0 0 0 0 1 0 0 2 1 4 5 7 4 4] 24
02:00 0 0 0 0 0 o] 2 1 4 1 4 1 3 2 18
03:00 0 0 0 0 0 0 0 1 2 3 1 1 1 1 10
04:00 - - . . . . . . . . . . a . "
05:00 - - . . . . . . N . N . . . "
06:00 - - . . . . . . N . . . “ . .
07:00 " . . . . . . . N . N . . . .
08:00 - - . . . . . . N . N M . . "
09:00 - . . . . . . . N . . " . . .
10:00 - - . . . . . N N . . - . . .
11:00 " - . . . . " . N . . . . . *
12 PM " " . . . . . . N * . . . . "
13:00 " " . . . N " . . ‘ . " . * #
14:00 " " . . . . . . . . . . . . .
15:00 " " . . . . . - . " . . . . .
16:00 M * L - L 4 » 4 ' s o s % " .
17:00 " " . N " N - . . . " . . . .
18:00 " " . . . " . - . . . . . . .
19:00 " " . N . " . . . . . . . . .
20:00 M M . ¥ * * . 4 & - ‘ . » -
21:00 " - . . ‘ . . * . . . . . . .
22:00 " " . * . . . . . . . . . . .
23:00 " " . . . . . . . . . . . . .
Total 0 0 0 o] 1 0 4 7 10 21 22 20 10 5 100
Daily 15th Percentile : 24 MPH
50th Percentile : 30 MPH
85th Percentile : 35 MPH
95th Percentile : 37 MPH
Mean Speed(Average) : 31 MPH
10 MPH Pace Speed : 28-37 MPH
Number in Pace : 66
Percent in Pace - 66.0%
Number of Vehicles > 25 MPH : 85
Percent of Vehicles > 25 MPH : 84.7%
Grand
Total 27 0 6 163 377 393 716 1738 2823 2876 1882 848 272 107 12228
Overall 15th Percentile : 21 MPH
50th Percentile : 26 MPH
85th Percentile 31 MPH
95th Percentile : 34 MPH
Mean Speed(Average) : 27 MPH
10 MPH Pace Speed : 24-33 MPH
Number in Pace : 8160
Percent in Pace : 66.7%
Number of Vehicles > 25 MPH : 7867

Percent of Vehicles > 25 MPH : 64.3%
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Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
EB, WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 899 Total
05118/16 . . F . » . B . . . - . . . .
01:00 . . . . » . . . - . - . - . "
02:00 . . . . N . . . . . - . - . "
03:00 . . . . . . . . - - - N - . "
04:00 . . . . " . . . - - " . - . .
05:00 . . . . . . . . - - - . - . .
06:00 . H . . N . . . - - " . - . .
07:00 . . . . . . . . - - . . - . .
08:00 . . . . . . . . - - . . - . .
09:00 . . . . . . N . - - . . - . -
10:00 N . . . . . N . - - . . . . -
11:00 . . . . . . N - - - . . - . -
12 PM . . . - . - . - - " - . . . -
13.00 2 0 1 9 53 57 75 169 192 163 68 29 13 3 834
14:00 0 0 2 38 30 83 78 143 166 183 74 48 13 3 810
1500 0 0 1 16 18 41 52 149 244 177 103 298 12 3 845
16:00 2 0 0 13 27 37 65 146 221 185 99 32 17 5 849
17:.00 4 0 3 35 63 97 89 134 185 100 51 27 5 5 768
18:00 0 0 3 33 27 49 72 153 185 152 75 33 10 5 797
19:00 0 0 1] 8 27 27 66 171 233 181 76 30 8 1 828
20:00 0 o 0 8 1 9 39 142 189 131 77 25 9 5 645
21:00 4 0 ] 8 16 16 33 102 181 113 63 21 4 1 5§32
22:00 0 0 0 7 5 4 13 39 87 90 83 22 10 4 343
23,00 ] V] ] 4 o] 10 26 48 48 23 17 -] 5 187
Total 12 V] 10 179 286 592 1374 1871 1502 782 313 107 40 7438
Daily 15th Percentile : 18 MPH
50th Percentile : 25 MPH
85th Percentile : 30 MPH
95th Percentile : 33 MPH
Mean Speed(Average) : 25 MPH
10 MPH Pace Speed : 22-31 MPH
Number in Pace : 5001
Percent in Pace : 67.2%
Number of Vehicles > 25 MPH : 3971

Percent of Vehicles > 25 MPH : 53.4%
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Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
EB, WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/19/16 0 0 0 0 9 2 3 6 12 18 14 9 2 4 79
01:00 0 o] 0 0 o] 2 0 2 1 9 6 4 2 4 40
02:00 o] o] 0 0 o] 0 1 9 11 8 2 5 2 0 38
03:.00 o] 0 0 0 o] 0 0 o] o] 0 1 3 4 0 8
04:.00 0 0 0 o] o] 2 7 3 9 15 11 11 3 o] 61
05:00 2 0 0 o] 4 3 <] 22 61 87 47 16 <] o] 254
06:00 0 0 0 19 10 22 49 121 221 181 86 36 12 4 761
07:00 6 0 0 6 26 30 67 181 237 166 68 30 7 5 829
08:00 0 0 0 30 55 63 103 164 179 147 75 29 5 3 853
09:00 0 0 0 4 12 25 81 180 247 164 65 29 16 1 824
10:00 2 0 0 9 17 25 47 134 21 180 82 41 10 3 761
11:00 4 0 o] 13 26 21 46 152 197 164 93 31 10 2 759
12PM 0 o] o] 6 20 51 61 142 222 167 85 35 14 5 808
13:00 4 o] 1 8 22 70 72 168 197 130 79 34 14 3 802
14:00 2 o] o] 22 27 42 79 176 214 162 78 37 12 5 856
15:00 0 0 0 8 19 44 106 152 196 178 99 38 8 6 854
16:00 6 0 5 54 85 75 73 158 188 106 59 24 8 1 842
17:.00 6 0 1 22 37 73 102 187 222 114 61 26 5 3 859
18:00 0 0 2 33 54 75 104 130 185 158 62 34 6 5 848
19:.00 0 0 0 10 10 21 41 130 209 179 106 32 15 6 759
20:00 0 0 0 6 8 23 48 116 212 188 62 28 4 o] 695
21:00 2 0 1 8 8 6 3 115 177 135 64 28 3 3 581
22:00 o] o] o] 8 14 16 17 83 95 83 44 15 4 2 381
2300 a 0 2 16 29 34 16 30 < 40 21 17 3 1 240
Total 34 o] 12 282 492 725 1160 2561 3544 2779 1370 582 175 B6 13782
Daily 15th Percentile : 19 MPH
50th Percentile : 25 MPH
85th Percentile : 30 MPH
95th Percentile : 33 MPH
Mean Speed(Average) : 25 MPH
10 MPH Pace Speed : 22-31 MPH
Number in Pace : 9341
Percent in Pace : 67.7%
Number of Vehicles > 25 MPH : 7345

Percent of Vehicles > 256 MPH : 53.3%
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Location : Waverly Street 978-664-2565

Location : West of Marble Street

City/State: Framingham, MA 7325SPD1
EB, WB )
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/20/16 0 0 0 2 o] 2 4 5 9 13 14 13 2 3 67
01:.00 0 0 v} 0 1 o 0 2 3 8 5 7 4 o 30
02:00 0 0 V] 0 o] 0 4 1 8 3 5 1 3 4 29
03:00 0 0 1] 0 ] 0 0 3 2 10 1 1 2 1 20
04-00 > . . . . . . . . . . . . . »
05-00 . . . . . . . . . . . . . . »
06:00 » . . . . . . . . . - . . . .
07:00 » . . . . - . . . . . . . . »
08:00 . . . . . . » . . . . . . . .
09:00 » » . . . . » . . . » . . . .
10:00 » » . . . . » . . . . . . . .
11:00 » » . . . . » . . . . . . . »
12 PM » » . . . . » . . . . . . . .
13:00 » » . . . . » . . N . . . . .
14:00 » » . . . . » . . . . . . . »
15:00 » » . . . . » . . . . N . . »
16:00 . » . . . . . . . . . . . . »
17:00 » . . . . . . . . N . . . . »
18:00 » » . . . . . . . . . . . . »
19:00 . . . . . . . . . . . . . . »
20:00 . . . . . . . . . . . . . . »
21:00 . . . . . . » . . . . . . . »
22:00 » " . N . . . . N . . . . . »
23:00 » » . . . . » . N . . . . . »
Total (0] 1] 0 2 1 2 :] 11 22 34 25 22 1 B8 146
Dally 15th Percentile : 23 MPH
50th Percentile : 29 MPH
85th Percentile : 34 MPH
95th Percentile : 37 MPH
Mean Speed(Average) : 29 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 88
Percent in Pace : 60.3%
Number of Vehicles > 25 MPH : 115
Percent of Vehicles > 25 MPH : 78.5%
G‘F?:?:I 46 0 22 463 779 1117 1760 3946 5437 4315 2157 927 293 114 21376
Overall 15th Percentile : 19 MPH
50th Percentile . 25 MPH
85th Percentile 30 MPH
95th Percentile : 33 MPH
Mean Speed(Average) : 25 MPH
10 MPH Pace Speed : 22-31 MPH
Number in Pace : 14417
Percent in Pace : 67.4%
Number of Vehicles > 25 MPH : 11431

Percent of Vehicles > 25 MPH : 53,5%



Marble Strest
between Framingham Liquors Driveways PRECISION

City, State: Framingham, MA D ATA
Client: Town of Framingham/ A. Kiel (NDUSTRIES, LLC 165064 A Class
#6 Morion Steet, Framingham, MA 01752 Sile Cede:
i ol iy ookl Date Start: 26-Apr-16
NB
Start Cars & 2Axe ZAxle  3Axle 4Axle <5Axl 5Axe »6AxI <6AxI GAxle =6Ax
_Time Bikes Trallers Long Buses 6Tire Single Single Double Double Doubls  Multi Multi  Multi  Total
04/26/1
8 0 0 v} 4] 0 0 0 0 0 0 0 0 Q Q
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 4] 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 Q ¢ Q 0 0 [¢] 0 0 0 0 1
05:00 0 2 3 0 1 0 0 0 0 0 0 0 Q 6
06:00 0 5 3 0 3 0 0 0 0 0 0 0 0 1
07.00 [¢] 17 3 0 2 0 0 0 0 0 0 0 0 22
08:00 v} 38 8 ] 5 ] 0 1 0 0 0 0 0 52
09:00 0 19 6 0 2 0 0 o] 0 0 0 0 0 27
10:00 1 14 5 0 2 v} 0 0 0 0 0 0 v} 22
11:00 0 17 6 0 3 0 0 0 0 0 0 0 ¢ 26
12 PM 0 13 4 0 4 0 [¢] 0 0 0 0 0 o] 21
13:00 0 9 2 0 2 0] 0 0 0 0 0 0 0 13
14:00 0 18 1 ¢ 5 0 0 0 0 0 0 0 0 24
15:00 0 24 1 0 2 0 0 0 0 0 0 0 0 27
16:00 0 17 2 0 2 0 0 0 0 0 0 0 0 21
17:00 Q 18 3 0 0 0 0 0 0 Q 0 0 0 21
18:00 0 19 3 Q 2 0 0 0 0 0 0 0 0 24
19:00 0 15 3 0 5 0 0 0 0 0 0 0 0 23
20:00 0 6 1 0 2 0 Q 0 0 0 0 v} 0 9
21:00 v} 5 1 0 0 0 0 0 0 0 0 0 0 6
22:00 0 0 0 0 [¢] 0 0 0 Q 0 0 o] 0 0
2300 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 1 259 55 0 42 0 0 1 0 0 0 0 0 358
Percent  0.3% 723% 154% 00% 11.7% 00% 00% 03% 0.0% 00% 00% 00% 0.0%
AM . . ) . . .
Peak 10:00 08:00 08:00 (8:00 08:00 08:00
Vol. 1 38 8 5 1 52
PM . ’ . .
Peak 15:00 12:00 14:00 15.00
Vol. 24 4 5 27
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Marble Street
between Framingham Liquors Driveways PRECISION

City, State: Framingham, MA DATA
Client; Town of Framingham/ A. Kiel . '“:‘3”5':'“5:::17 e 165064 A Class
46 Matton Steeet, Framingham, A Sile Code:
y e e Date Start: 28-Apr-16
B
Start Cars & 2Axle 2Axle 3Axle 4dAxle <5Axl SAxle >6Ax <6AxI 6Axle >6Ax
Time  Bikes Trailers Long Buses 6Tire Single Single Double Double Double  Muiti  Multi  Mulll  Total
0412711
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 4] 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04.00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
05:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
06:00 0 7 2 0 3 0 0] 0 0 0 0 8] 0 12
07:00 0 16 6 0 2 0 0 0 0 0 0 0 0 24
08:00 0 44 3 0 4 0 0 0 0 0 0 0 0 51
09:00 0 20 4 0 2 0 0 0 0 0 0 0 0 26
10:00 0 14 4 0 2 1 0 0 0 0 0 0 0 21
11:00 0 11 2 0 4 0 0 0 0 0 0 0 0 17
12 PM 0 18 2 o] 3 0 0 0 0 0 0 0 0 23
13.00 0 9 3 0 3 0 0 0 0 0 0 0 0 15
14:00 0 18 3 4] 3 0 0 0 0 0 0 8] 0 24
15:00 0 27 3 0 8 0 0 0 Q 0] 0 0 0 36
16:00 1 29 2 0 2 0 0 0 0 0 0 0 0 34
17:00 0 23 5 0 2 0 0 0 0 0 o} 0 0 30
18:00 o] 28 3 0 2 0 0 0 0 0 0 0 0 33
19:00 1 i6 8 0 3 0 0 a 0 0 0 0 4] 28
20:00 0 6 4 0 0 0 0 o] 0 0 0 0 0 10
21:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
22:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1.
Total 2 301 55 0 42 1 0 0 0 0 0 (4] 0 401
Percent 0.8% 751% 13.7% 0.0% 10.5% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% R
AM . . . . .
Peak 08:00 07:00 08:00 10:00 08:00
__Vol. 44 6 4 1 L o 51
PM . . . . :
Peak 16:00 16:00 19:00 16:00 156:00
Vol. 1 29 8 6 . 36
Total 560 110 0 84 1 0 1 0 0 0 0 0 759
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Marble Street
between Framingham Liquors Driveways PRECISION

City, State: Framlngham, MA DATA
Client; Town of Framinghamy A. Kiel INDUSTRIES, LLE 165064 A Speed
45 Korton Street, Framingham, MA 01752 Site Code:
O amaretessBodicaon Date Start: 26-Apr-16
NB
~Start i 15 20 25 30 35 40 45 50 56 60 65 70 Total 85th  Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999 % ile Speed
04/26/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 Q 0 0 0 0 0 0 0 0 0 Q 0 0 * *
02:00 0 0 1 0 Q 0 0 0 0 0 0 Q 0 1 23 22
03:00 0 0 0 Q 0 V] 0 0 0 0 0 0 0 V] * *
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1 18 17
05:00 1 3 2 Q 0 0 0 0 V] 0 0 0 0 6 21 17
08:00 1 3 3 4 0 0 0 0 0 0 0 0 0 11 26 21
07:00 2 8 10 2 0 0 0 0 4} 0 0 0 0 22 23 18
08:00 6 12 21 12 1 0 0 0 0 0 0 0 0 52 26 21
09:00 6 7 8 5 1 0 Q 0 0 0 0 Q 0 27 25 19
10:00 2 14 4 2 0 0 Q 0 0 0 0 0 0 22 22 18
11:00 [+ 13 6 0 ki 0 0 0 0 0 0 0 0 26 21 17

12 PM 2 10 8 1 0 0 0 [} 0 0 Q 0 0 21 22 18
13:00 1 5 4 3 0 0 0 0 0 0 0 0 0 13 25 20
14:00 6 9 5 4 0 0 0 0 0 0 0 0 0 24 24 17
15:00 6 8 10 3 0 0 0 0 0 0 0 0 0 27 23 18
16:00 1 12 6 0 2 0 0 0 0 0 0 0 0 21 23 19
17:00 4 74 7 3 0 0 0 0 0 0 0 0 0 21 23 18
18:00 4 7 8 5 0 0 0 0 0 V] 0 0 0 24 25 19
19:00 [} 9 7 2 0 0 0 0 0 0 0 0 Q 23 22 17
20:00 3 5] 0 0 0 0 0 Q 0 0 0 0 0 9 17 14
21:00 1 4 1 0 0 0 0 0 0 0 0 0 0 B 19 16
22:00 0 0 4} 0 0 0 0 0 0 0 0 0 0 0 & >
23:00 0 0 0 1 0 0 0 0 ] 0 0 0 0 1 28 27
Tolal 57 138 111 47 5 0 0 0 0 0 0 0 0 358

% _159% 385% 31.0% 13.1% 14% 00% 0.0% 00% 00% 0.0% 00% 00% 0.0%

AM , ) . . . :
Peak 08:00 08:00 0800 08:00 08:00 08:00
Vol. 6 12 21 12 1 52
Midda
y 11:00 1100 12:00 14:00 11:00 11:00
Peak
Vol. 8§ 13 8 4 1 26
PM ) ) . . .
Peak 15;00 16:00 1500 1800 16:00 16:00
Vol 8 12 10 5 2 - L 27
% iles 16th Percentile ; 13 MPH
50th Percentile : 18 MPH
85th Percentile : 23 MPH
95th Percentile : 27 MPH
Stats 10 MPH Pace Speed : 16-24 MPH
Number in Pace : 249
Percent in Pace : 659.6%
Number of Vehicles > 20 MPH : 141
Percent of Vehictes > 20 MPH ; 39.3%
Mean Speed(Average) : 19 MPH
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Marble Street

between Framingham Liquors Driveways
City, Stale: Framingham, MA

Client: Town of Framingham/ A, Kial

PRECISION
D ATA
INDUSTRIES, LLC

46 Morton Street, Frami'ngham, MA 01752
Office:508.875.0100 FacS0d8750118
Email: datarequests Fpd Pe.com

165064 A Speed
Site Code;

Date Starl: 26-Apr-16

NB
Start 1 18 20 25 a0 35 40 45 50 55 60 65 70  Total B85lh Ave
Time 14 19 24 29 34 a9 44 49 54 59 64 69 9999 % ileSpeed
04727/

16 0 0 0 4} 0 0] 0 0 0 0 0] 0 0 0] N *
0100 0 0 0 0 0 0 0 0] 0] 0 0 0 0 0] * *
02:00 0 0 0] 1] 0] 0] 0] 0 4] 0 4] 0 0 0 * *
03.00 0 0 0 0 0] 0 0] 0 0 4 0 0] 0 0] i *
04.00 1 1 0 1] 0 4] 0] 0] 0] 0] 0 0 0 2 17 12
05:00 0 1 0] 4} 0 4} 0] 0 0 0 0 0] 4 1 18 17
06:00 4 6 2 0 0 0 0] 0 0] 0 0] 0] 0 12 19 15
07:00 2 5 9 7 1 0 0 ¢ 0 4} 0 0] 0 24 27 22
08.00 4 10 22 13 z 0 0 0] 0 4} 0] 0 0] 61 286 22
09:00 5 5 9 6 1 0 0 0 4] 0 0 0] 0 26 26 20
10:00 10 5 6 0] 0 4] 0] 0 4] 0 0] 0 0 21 21 14
11:00 5 B 4 4 0] 0 0 0] 0 0] 4 0] 0 17 20 15

12 PM 5 7 11 0 0] 0 0] 0] 0] 0 0 0 0 23 22 17
13.00 5 6 4 0] 0] 0 0 0 0 4 1] 0 0 15 21 15
14:00 3 9 10 1 1 (¢ 0] 0 0 0 0] 0 0] 24 23 19
15:00 5 9 19 2 1 0 0 0 0 0 0 0] 0 38 23 19
1600 5 8 17 4 0 0 ] 0 4 4 0 0 0 34 23 19
17:00 5 10 11 3 1 0 0 0 4 0] 4} 0 0 30 23 19
18:00 6 16 7 3 1 0 0 0 0 0 0 0] 0 33 23 18
19:00 4 12 11 1 0 4} 0] 0 0 0] 0 0 0 28 22 18
20:00 1 4 4 1 0 4] 0] 0] 0] a 0 0 0 10 23 19
21:00 1 3 3 1 0] 0 0 0 0] 0 0 0 0] 8 23 19
22:.00 0] 2 3 0 0 0] 0 4 0] 4} 0] 0 0] 5 22 20
23:00 0 4} 0 1 4 0 0 0 0 4] 0 0 0 9 28 27
Total 71 127 152 43 8 a 0 0 0 0 0 0 0 401

Y% 17.7% 317% 37.9% 107% 20% 00% 00% 00% 00% 00% 00% 00% 0.0% .

AM . } . ; ] .
Peak 09:00 08:00 0800 0800 08:00 08:00
Vol. 5 10 22 13 2 51
Midda
y 11.00 14:00 12:00 14:00 14:00 14:00
Peak
Vol. 5 9 11 1 1 = 24
PM . . . . . .
Peak 18:00 18:00 15:00 16:00 15:00 15:00
Vol, 6 16 19 4 1 S 3%
% lles 15th Percentile : 11 MPH
50th Percentile : 19 MPH
85th Percentile : 23 MPH
95th Percentile : 27 MPH
Stats 10 MPH Pace Speed : 15-24 MPH
Number in Pace : 279
Percent in Pace : 69.6%
Number of Vehicles > 20 MPH ; 173
Percent of Vehicles > 20 MPH : 43.0%
Mean Speed(Average) 19 MPH

Page 4




Marbfe Street
between Framingham Liquors Driveways PRECISION

Clty, State: Framingham, MA D ATA
Client: Tawn of Framingham/ A, Kiel INDUSTRIES, LLC 165084 A Class
45 Moiton Strest, Framingham, .wr\nnsz Site Code:
s rees gt Date Start: 26-Apr-16
SB
Slart Cars & 2 Axle 2Axle 3Axle 4Axle <5AxI B5Axle >6Ax] <G6AxI GAxle >6Ax|
Time Blkes Trailers Long Buses 67Tire Single Single Double Double Double  Muiti Mulli Multi Total
04/26/1
6 0 0 0 0 ] 0 0 0 0 a 4] 0 0 0
01:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:00 0 0 0 4] a 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 4] 0 0 0 4] 0 0 0 0
04:00 0 1 0 0 4] 4] 0 0 0 0 0 0 4] 1
05:00 0 4 3 Q 1 0 0 0 0 0 0 4] 0 8
06:00 0 24 12 0 3 0 0 0 4] 0 0 0 0 39
07:00 0 30 2 0 4 0 0 0 0 0 0 0 0 36
08:00 0 21 7 W] 4 0 0 0 0 0 0 0 0 32
09:00 0 17 5 0 3 0 0 0 0 0 0 0 a 25
10:00 0 18 7 0 2 0 0 0 0 0 0 0 0 27
11:00 0 23 2 0 4 0 0 4] 0 0 0 0 0 28
12 PM 0] 19 4 0 5 0 0 0 0 0 0 0 0 28
13:00 4] 10 7 0 53 0 0 0 0 0 0 0 0 22
14:00 0 27 6 0 3 0 0 4] 0 0 0 0 0 36
15:00 0 23 6 a 3 0 0 0 0 0 0 0 0 32
16:00 0 45 7 0 2 0 0 0 0 0 0 0 0 54
17:00 0 43 7 0 1 0 0 0 0 0 0 0 0 51
18:00 0 20 6 0 3 0 0 0 0 0 0 4] 0 29
19:00 0 16 1 0 2 0 4] 0 0 0 0 0 0 19
20:00 0 6 1 0 0 4] 0 0 0 0 a 0 0 7
21:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
22:00 0 6 0 0 0 0 0 4] 0 0 0 0 0 6
2300 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 358 83 0 45 0 0 0 0 o 0 0 0 486
Percent 0.0% 73.7% 17.1% 00%  9.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM . . ,
Peak 07:00 06:00 07:00 06:00
Vol. .30 12 4 L . 39
i 16:00  13:00 12:00 16:00
Peak : ’ : )
Vol. 45 7 5 54
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Marble Strest
between Framingham Liquors Driveways PRECISION

City, Slate: Framingham, MA D AT
Client: Town of Framingham/ A. Kiel INDUSTRIES, LLG 165064 A Class
48 Waiton Sucel,FramInghanfl.'J\. 01752 Site Cade:
el Date Start: 26-Apr-16
SB == = e
Stari Cars & 2 Axie - 2Axte 3Axde 4Axle <5AXI 5AxXle >6AxI <6AxI 6Axle >6Ax

__Time Bikes Trailers Long Buses 6Tire Single Single Double Double Double Multi Multi Multi  Total
04/271

6 0 0 0 0 0 0 0 ] 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 ] 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 ] 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 5 2 0 2 0 0 0 0 0 0 0 0 9
06.00 0 20 7 0 2 0 0 0 0 0 0 0 0 29
07:00 ] 18 10 0 2 0 0 0 0 0 0 0 0 30
08:00 0 24 3 0 3 0 0 0 0 0 0 0 0 30
09:00 ] 15 8 0 3 0 0 0 0 0 0 0 0 26
10:00 0 15 7 0 1 0 0 0 0 0 0 0 0 23
11:00 0 11 2 0 3 0 0 0 0 0 0 ] 0 16

12 PM 0 23 7 1 7 0 0 0 0 0 0 0 0 38
13:00 0 25 4 0 4 ] ] 0 0 0 0 0 0 33
14:00 0 23 6 1 4 0 0 0 0 0 0 0 0 34
15:00 1 a1 2 0 2 0 0 0 0 0 0 0 0 36
16:00 1 31 8 0 2 0 0 0 0 0 0 0 0 42
17:00 0 42 6 0 1 0 0 0 0 0 0 0 0 49
18:00 0 15 7 0 4 0 0 0 0 0 0 0 0 26
19:00 1 21 10 0 4 0 0 0 0 0 0 0 0 36
20:00 0 11 5] 0 i 0 0 0 0 0 0 0 0 18
21:00 0 3 1 0 1 0 0 0 0 0 0 0 0 5
22:00 0 6 2 0 0 0 0 0 0 0 0 0 0 8
23:00 0 0 0 0 0 0 [} 0 0 0 0 0 0 0
Total 3 340 98 2 46 0 0 ) 0 0 0 0 0 489

Percent  0.6% 695% 20.0% 04% 94% 00% 00% 00% 00% 00% 00% 00% 00%
AM . . ] .
Pask 08:00  07:00 08:00 07:00
Vol. 24 10 3 _ _ 30
PM ) \ . } : !
Pegk 1500 17:00 1900 12:00  12:00 17:00
Vol, 1 42 10 1 7 o 49
Total 598 181 2 g1 0 0 0 0 0 0 0 0 975
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Marble Street
between Framingham Liquors Driveways PRECISION

Cily, State: Framingham, MA DATA
Clignt: Town of Framingham/ A. Kiel INDUSTRIES, ELC 165064 A Speed
45 Morton Sireet, Framingham, MA 01752 Site Code:
e e o Date Start, 26-Apr-16
SB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70  Total  85th  Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999 %ile Speed
04/26/

16 a 0 0 0 0 0 0 0 0 0 0 0 8} 0 b *
01:.00 0 Q 0 1 0 0 Q 0 0 0 Q a 0 1 28 27
02:00 0 Q 0 0 0 a 0 0 0 a a 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 0 0 0 a a Q b *
04:00 0 a 1 0 0 a 0 0 0 0 0 0 0 1 23 22
05:00 0 3 5 [ 0 0 0 0 0 0 0 0 0 8 22 20
06:00 1 10 24 4 0 0 Q a 0 Q 4] a a 39 23 21
07:00 2 15 16 3 0 0 0 0 0 0 "] 0 0 36 23 20
08:00 8 7 16 1 0 a 0 0 0 0 0 a 0 32 22 17
09:00 4 10 9 2 0 0 a 0 0 0 a 0 0 25 23 18
10:00 3 15 6 3 0 a 0 0 0 a 0 0 0 27 23 18
11:00 2 10 16 1 0 0 0] 0 0 0 a Q 0 29 22 19

12 PM 8 10 [ 3 1 Q 0 0 0 a Q 0 0 28 23 17
13:.00 3 12 5 2 0 0 0 0 Q a 0 0 0 22 22 18
14:00 5 10 18 3 4] 0 0 0 0 0 0 0 0 36 23 19
16:00 6 9 18 1 i 0 0 0 0 0 Q 0 0 32 23 18
16:00 3 26 18 6 1 0 0 0 0 0 0 0 0 54 23 20
17:00 4 14 23 8 2 0 0 0 0 0 a 0 0 51 25 21
18.00 3 16 8 1 1 a 0 0 0 0 a 0 0 29 22 18
19:00 3 1 3 2 0 Q 0 0 0 0 0 0 0 19 22 17
20:00 Q 1 4 2 0 Q 0 0 0 a 0 0 0 7 28 23
21.00 1 1 1 0 0 0 0 0 a a 0 Q 0 3 21 15
22:00 Q 2 3 1 0 Q 0 0 0 0 4] 0 0 8 24 21

~23:.00 0 0 1 Q0 Q 0 0 0 o] 0 0 0 o] 1 23 22
Totai 56 182 198 44 8 0 0 0 0 0 0 0 0 488
% 11.5% 37.4% 407% 9.1% 12% 00% 0.0% 00% _00% 00% 00% 00% 0.0%
AM : ) . , J
Peak 08.00 0700 06:00 06:00 06:00
Vo, 8 15 24 4 . o 39
Midda
y 12:00 13:00 14:00 12:00 12:00 14:00
Peak
Vo 8 12 18 3 1 36
PPM 15:00 16:00 17:00 17:00 17:00 16:00
eak
Vol. 6 26 23 8 2 . 54
% iles 15th Percentile : 14 MPH
50th Percentile ; 19 MPH
85th Percentile : 23 MPH
95th Percentile : 26 MPH
Stats 10 MPH Pace Speed : 15-24 MPH
Numberin Pace : 380
Percent in Pace : 78.2%
Number of Vehicles > 20 MPH : 208
Percent of Vehicles > 20 MPH : 42.9%
Mean Speed(Average) 19 MPH
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Marble Strest

between Framingham Liguors Driveways
Cily, State: Framingham, MA
Client: Town of Framingham/ A. Kiel

S8

PRECISION

DATA
INDUSTRIES, LLC

46 toston Sireet, Framingham, A 01752
OFfice:508.875.0100 Fac508-875-0118

Emai: datarequests@pdilic.com

165064 A Speed
Site Code:
Date Start: 26-Apr-16

Start i 16 20 25 30 3 40 45 50 55 60 65 70 7dotal  85th  Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999 % ile Speed
04727/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = N
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 o] 0 0 0 0 o] 0 o] 0 > *
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * i
04:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1 28 27
05:00 0 3] 3 0 0 0 0 0 0 0 0 0 0 e 21 19
06:00 3 5 14 7 0 0 0 0 0 0 [} 0 0 29 25 21
07:00 0 15 11 3 1 0 0 0 0 0 0 0 0 30 23 20
08:00 1 12 13 4 0 0 0 0 0 0 0 0 0 30 23 20
09:00 4 11 7 4 0 0 0 0 0 0 0 0 0 26 24 18
10:00 3 11 7 2 0 0 0 0 0 0 Q 0 0 23 22 18
11:00 5 4 8 1 0 0 0 0 0 0 ¢} 0 0 16 22 17

12 PM 6 186 13 3 0 0 0 0 0 0 Q 0 [¢] 38 22 18
13:00 1 14 12 5 1 0 0 0 0 [¢] 0 0 0 33 25 20
14:00 4 8 18 3 1 0 0 0 0 0 0 0 0 34 23 20
15:00 8 ] 17 2 2 0 0 0 0 0 0 0 0 36 23 19
16:00 4 14 18 5 1 0 0 0 0 0 0 0 0 42 23 20
17:00 7 14 20 8 2 0 0 0 0 Q0 0 0 0 49 24 20
18:00 4 7 i3 1 1 0 Q 0 0 Q 0 0 0 26 23 19
19:00 g 11 15 2 0 0 0 0 0 Q 0 0 0 36 22 18
20:00 1 6 8 3 [¢] 0 Q 0 0 0 0 0 0 18 24 20
21:00 1 1 3 0 0 0 0 0 0 0 0 0 0 5 22 18
22:00 1 4 3 [¢] Q 0 0 Q 0 0 0 0 0 8 22 18
23:00 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 N *
Total 59 168 201 52 g 0 0 0 0 0 0 0 0 489

% 12.1% 34.4% 41.1% 106% 18% 00% 0.0% 0.0% 0%  0.0% 0.0% 0.0%  00%

AM . 3 . . . .
Peak 09:00 07:00 06:00 06:00 07:00 07.00
Vol. 4 1§ 14 7 1 - 30
Midda
y 12:00 12:00 4:00 13:00 13:00 12:00
Peak
Vol. 6 16 18 5 1 - 38
PM . . ) ) . )
Peak 19:00 16:00 17:00 17:00 15:00 17:00
Vol 8 14 20 8 2 49
% iles 15th Percenlile : 14 MPH
50th Percentile ; 19 MPH
85th Percentile : 23 MPH
95th Percentile : 27 MPH
Stats 10 MPH Pace Speed : 15-24 MPH
Number in Pace ; 369
Percent in Pace : 75.5%
Number of Vehicles > 20 MPH : 222
Percent of Vehicles > 20 MPH : 45.4%
Mean Speed(Average) : 19 MPH
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Marble Street

between Framingham Liquors Driveways

City, State: Framingham, MA

Client: Town of Framingham/ A. Kiel

PRECISION
D ATA
INDUSTRIES, LLC

46 Noston Street, Framlngham, 144 01752
Offiee: 5028750100 FaxcS03-875-0118
Eina®: datarequesls@pdiiic.com

185064 A Volume
Site Cods:
Date Start: 26-Apr-16

Starl sB o NB ' S - Apr-
Time AM. P.M. AM. P.M. AM. P.M. Tue
12:00 1] 6 0 8 0 14
12:15 0 i1 0 5 0 16
12:30 0 5 0 5 0 10
12:45 o] 0 6 28 0 o] 3 21 0 o] 2} 49
01:00 0 7 0 5i 0 12
01:15 1 2 Q 3 1 5
01:30 0 4 0 4 0 8
01:45 0 1 9 22 0 0 1 13 0 1 10 REY
02:00 0 10 1 5 1 15
02:15 4] 11 0 4 0 15
02:30 0 ) 0 8 0 i3
02:45 0 0 10 36 0 1 g 24 0 1 17 60
03:00 0 8 0 6 0 14
03:15 0 11 ¢} 5 0 16
03:30 0 8 0 1 0 19
03:45 0 ¢] ] 32 0 0 5 27 Q0 0 10 59
04:00 o] 8 0 3 0 11
04:15 1 14 0 8 1 22
04:30 0 15 0 7 0 22
04:45 4] 1 17 54 1 1 3 21 1 2 20 75
05:00 2 10 1 5| 3 15
05:15 2 12 1 8 3 20
05:30 1 18 2 8 3 25
05:45 3 8 10 51 2 6 2 21 5 14 12 72
06:00 6 12 2 8 3 20
06:15 g 8 3 4 12 12
06:30 14 6 1 8 15 14
06:45 10 39 3 29 5 11 4 24 16 50 7 53
07:00 16 4 5 & 21 10
07:15 7 4 7 3 14 7
07:30 5 6 3 6 8 12
07:45 8 36 5 19 7 22 8 23 15 58 13 42
08:00 13 3 19 2 32 5
08:15 6 2 17 2 23 4
08:30 8 0 7 3 15 3
08:45 8 32 2 4 9 52 2 9 14 84 4 16
09:00 6 0 i 1 13 1
09:15 8 0 1 1 15 1
09:30 4 2 9 1 13 3
09:45 7 25 1 3 4 27 3 4] 11 52 4 9
10:00 6 1 5} 0 12 1
10:15 7 1 4 0 11 1
10:30 8 2 8 0 12 2
10:45 8 27 2 6 6 22 0 0 14 49 2 8
11:00 6 0 7 0 13 0
11:15 10 1 2 1 12 2
11:30 8 0 9 0 17 0
11:45 5 29 0 1 8 26 0 1 13 55 0 2
Total 198 288 168 180 366 478
Percent 54.1% 60.3% 45.9% 39.7%
Day Total 486 358 844
Peak 06:15 - 04:45 - 0800 - 0245 - Q745 - 0445 - - -
Val. 49 - 58 - 52 - 29 - 85 - 80 - - -
PHF. 0.766 0.763 0.684 0.659 0.664 0.800
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Marble Street

hetwean Framingham Liquors Driveways

Cily, State: Framingham, MA

Cllent: Town of Framingham/ A. Kiel

PRECISION

D ATA
INDUSTRIES, LLG

46 Morlon Street, Framingham, MA 01752

Office: 503875000 Fax 508-875-0(19

EmaZ: datarequests@pdilic. com

165064 A Volume
Site Cede:
Date Start: 26-Apr-16

Stast B NB SN AT
Time AM. P.M. A, P.M. - AM, P.M. Wed
12:00 0 7 0 9 0 16
12:15 V] 16 0 3 Q 19
12:30 0 9 0 8 0 17
12:45 Q 0 6 38 4} 0 3 23 Q 0 9 61
01:00 0 7 Q 3 0 10
01:15 0 5] 0 6 Q 11
01:30 0 11 0 4 0 16
01:45 [¢] 0 10 33 4] 0 2 15 0 0 12 48
02:00 0 9 0 3 0 12
02:15 0 10 0 7 Q 17
02:30 0 8 0 4 0 12
02:45 0 4] 7 34 0 o] 10 24 0 0 17 68
03:.00 Q 10 4] 4 Q 14
03:15 ol 10 0 11 0 21
03:30 0 11 0 12 0 23
03:45 Q Q 5 36 Q0 Q 9 36 [¢] 0 14 72
04:00 [} 7 4} 4 Q 11
04:15 0 9 o] 10 o 19
04:30 1 10 0 9 1 19
04:45 Q 1 16 42 2 2 hA| 34 2 3 27 76
05:00 Q 1 o] g 0 20
05:15 3 17 0 7 3 24
05:30 1 15 1 10 2 25
05:485 5 9 6 49 4} 1 4 30 5 10 10 79
06:00 4 8 1 11 5 19
06:15 8 6 1 5 9 11
06:30 10 10 2 [¢] 12 16
06:45 7 29 2 28 a 12 11 33 16 41 13 59
07:00 6 8 5 2 11 10
07:15 7 7 2 5 9 12
07:30 8 7 10 10 18 17
07:45 el 30 14 36 7 24 11 28 16 54 25 64
08:00 7 11 10 4 17 16
08:15 7 4 13 3 20 7
08:30 9 [} 13 1 22 1
08:45 0 30 3 18 15 51 2 10 22 81 5 28
09:00 6 2 7 3 13 5
09:15 4 0 6 1 10 1
09:30 8 1 4 2 12 3
09:45 8 26 2 5 9 26 2 8 17 52 4 13
10:00 3 4 4 3 7 7
10:15 6 3 5 1 11 4
10:30 7 0 5 0 12 Q
10:45 7 23 1 8 7 21 1 5 14 44 2 13
11:00 5 [} 7 [} 12 0
11:15 6 0 3 1 g 1
11:30 2 0 4 0 6 0
11:45 3 16 0 Q 3 17 0 1 § 33 0 1 B
Total 164 325 154 247 318 572
Percent 51.6% 56.8% 48.4% 43.2%
Day Total 489 401 890
Peak 07:45 - 04:45 - 0800 - 0415 - 0800 04:45 - - -
Val. 32 - 59 - 51 - 39 - 81 - 96 - - -
PHF. 0.800 0.868 0.850 0.813 0.920 0.889
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Accurate Counts
978-664-2565

File Name : 73250001
Site Code : 73250001
Start Date : 5/19/2016

N/S Street : Marble Street
E/W Street: Waverly Street

City/State : Framingham, MA

Weather

: Clear

Groups Printed- Cars - Trucks

Page No

i |

Waverly St Marble St Waverly St
From East From South From West !

Start Time Left Thru Left Right Thru Right | Int. Total
07:00 AM 0 87 6 0 131 7 231
07:15 AM 0 100 3 3 134 6 246
07:30 AM 1 75 8 3 110 6 203
07:45 AM 1 78 6 3 101 17 206

Total 2 340 23 9 476 36 886
08:00 AM 1 69 10 9 134 9 232
08:15 AM 2 95 5 7 131 1 251
08:30 AM 1 83 9 4 130 3 230
08:45 AM 1 99 8 3 142 6 259

Total 5 346 32 23 537 29 972

Grand Total 7 686 55 32 1013 65 1858
Apprch % 1 99 63.2 36.8 94 6
Total % 0.4 36.9 3 1.7 54.5 35

Cars 6 661 52 31 981 64 1795

% Cars 85.7 96.4 94.5 96.9 96.8 98.5 96.6

Trucks 1 25 3 1 32 1 63

% Trucks 14.3 3.6 55 3.1 3.2 15 34



N/S Street : Marble Street
E/W Street: Waverly Street
City/State : Framingham, MA
Weather : Clear

Accurate Counts

978-664-2565

Waverly St Marble St Waverly St

From East From South From West
Start Time Left Thru App. Total Left Right App. Total Thru Right

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 1 69 70 10 9 19 134 9
08:15 AM 2 95 97 7 12 131 11
08:30 AM 1 83 84 4 13 130
08:45 AM 1 99 100 3 11 142
Total Volume 5 346 351 32 23 55 537 29
% App. Total 14 98.6 58.2 41.8 94.9 5.1
PHF 625 .874 .878 .800 .639 .724 .945 .659
Cars 4 334 338 22 52 521 28
% Cars 80.0 96.5 96.3 93.8 95.7 94.5 97.0 96.6
Trucks ! 1 12 13 2 1 3 16 1
% Trucks i 20.0 35 3.7 6.3 43 55 3.0 34
Peak Hour Data
—_

3573 5. g9

| § - % E——) e 4 7 @ o 2

2ed” § = Peak Hour Begins at 08:00 AM 2 § S e | | g

E 3‘_27&} Cars . g‘:g:‘;‘

= F P - Trucks v Flaloa e
§875 ol a8
w1

+ »

Left Right
a0 22

2 1

32 23

32 52 a4

34 55 | 89!
Out In Total

File Name
Site Code
Start Date
Page No

App. Total

143
142
133
148
566

956

549
97.0
17
3.0

: 73250001
1 73250001
: 5/19/2016
22

Int. Total

232
251
230
259
972

.938
939
96.6
33
34



Accurate Counts
978-664-2565

N/S Street : Marble Street File Name : 73250001
E/W Street: Waverly Street Site Code : 73250001
City/State : Framingham, MA Start Date : 5/19/2016
Weather : Clear PageNo :1

Groups Printed- Cars - Trucks - Bikes Peds

Waverly St Marble St Waverly St
From East From South From West

Start Time Left Thru | Left Right Thru Right Int. Total
04:00 PM 7 147 9 8 114 11 296
04:15 PM 14 109 9 8 111 8 259
04:30 PM 11 133 10 6 121 13 294
04:45 PM 8 131 5 6 111 5 266
Total 40 520 33 28 457 37 1115
05:00 PM 3 145 11 2 105 9 275
05:15 PM 12 137 7 6 121 12 295
05:30 PM 9 133 5 4 104 4 259
05:45 PM 10 123 4 4 110 6 257
Total 34 538 27 16 440 31 1086
Grand Total 74 1058 60 44 897 68 2201

Apprch % 6.5 935 57.7 423 93 7

Total % 34 48.1 27 2 40.8 31
Cars 74 1042 60 44 884 67 2171
% Cars 100 98.5 100 100 98.6 98.5 98.6
Trucks 0 9 0 0 9 0 18
% Trucks 0 0.9 0 0 1 0 0.8
Bikes Peds 0 7 0 0 4 1 12
% Bikes Peds 0 0.7 0 0 04 1.5 0.5



Accurate Counts
978-664-2565

N/S Street : Marble Street File Name
E/W Street: Waverly Street Site Code
City/State : Framingham, MA Start Date
Weather : Clear Page No
Waverly St Marble St Waverly St
From East From South From West
Start Time ¢ Left Thru App. Total Left Right App. Total Thru Right App. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 11 133 144 10 6 16 121 13 134
04:45 PM 8 131 139 5 6 1" 111 116
05:00 PM 3 145 148 11 2 13 105 114
05:15 PM 12 137 149 7 6 13 121 12 133
Total Volume 34 546 580 33 20 53 458 39 497
% App. Total 5.9 941 62.3 37.7 92.2 7.8
PHF .708 941 973 750 .833 828 .946 .750 .927
Cars 34 541 575 33 20 53 450 38 488
% Cars 100 99.1 99.1 100 100 100 98.3 97.4 98.2
Trucks 0 4 4 0 0 0 5 0 5
% Trucks 0 0.7 0.7 0 0 0 11 0 1.0
Bikes Peds 0 1 1 0 0 0 3 1 4
% Bikes Peds 0 0.2 0.2 0 0 0 0.7 2.6 0.8
Peak Hour Data
Fit Rl P
58 B sl  »®
= =i =
QO North o @ w;n o
(%] RO i < 22 Peak Hour Begins at 04:30 PM 4m€§ @ é
2LE - e - o
€ o ;3 g_
: RO =@ 1C_al’sk — Sona ‘;’1
ks rcks -
;_.?‘1"01_ h Bikes Peds ¢ %KQQE
gs s a8 2@
Dn o0 E
a2
Left  Right
33 20
0 0
0 0
33 20
72 53 125
0 0 0
1 0 1
73 53 126
Out In Total
Martile Si

1 73250001
1 73250001

:5/19/2016

w2

Int. Total

204
266
275
295
1130

.958

1116

98.8

0.8

0.4



Accurate Counts
978-664-2565

N/S Street : Blandin Avenue File Name : 73250002
E/W Street: Marble Street/ Driveway Site Code : 73250002
City/State : Framingham, MA Start Date : 5/19/2016
Weather : Clear PageNo :1

Groups Printed- Cars - Trucks

Blandin Ave Private Dwy Blandin Ave Marble St
From North From East From South From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 0 63 3 0 0 0 2 86 0 1 0 6 161
07:15 AM 0 65 0 2 0 0 7 113 0 1 0 4 192
07:30 AM 0 81 4 0 0 0 11 107 0 0 0 7 210
07:45 AM 0 81 1 0 0 0 8 72 0 3 0 11 176
Total 0 290 8 2 0 0 28 378 0 5 0 28 739
08:00 AM 0 79 3 0 0 0 17 105 1 0 0 9 214
08:15 AM 0 84 1 0 0 0 9 106 0 1 0 7 208
08:30 AM 0 84 4 0 0 0 8 105 0 0 0 4 205
08:45 AM 1 65 4 0 0 1 5 98 0 0 0 5 179
Total 1 312 12 0 0 1 39 414 1 1 0 25 806
Grand Total 1 602 20 2 0 1 67 792 1 6 0 53 1545

Apprch % 0.2 96.6 3.2 66.7 0 333 7.8 92.1 0.1 10.2 0 89.8

Total % 0.1 39 13 0.1 0 0.1 4.3 513 0.1 04 0 34
Cars 1 596 20 2 0 1 64 778 1 6 0 53 1522
% Cars 100 99 100 100 0 100 95.5 98.2 100 100 0 100 98.5
Trucks 0 6 0 0 0 0 3 14 0 0 0 0 23
% Trucks 0 1 0 0 0 0 4.5 1.8 0 0 0 0 1.5



Accurate Counts
978-664-2565

N/S Street : Blandin Avenue
E/W Street: Marble Street / Driveway
City/State : Framingham, MA

Weather : Clear
Blandin Ave Private Dwy Blandin Ave Marble St
From North From East From South From West
Start Time Left Thru Right App. Total Left Thru Right App. Tolal Left Thru Right App. Total Left i Thru  Right
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 81 4 85 0 0 0] 0 11 107 0 118 | 0 0 7
07:45 AM 0 81 1 82 0 0 0 0] 8 72 0 80 ‘ 3 0 11
08:00 AM 0 79 3 82 0 0 0 0] 17 105 1 123 | 0 0 9
!
08:15 AM 0 84 1 85 0 0 0 0 9 106 0 115 | 1 0
Total Volume 0 325 9 334 0 0 0 0 45 390 1 436 4 0 34
% App. Total o 973 27 0 0 0 103 894 0.2 10.5 0 895
PHF .000 967 .563 .982 000 .000 .000 .000 662 911 250 886 333 .000 .773
Cars 0 321 9 330 0 0 0 0 44 382 1 427 4 0 34
% Cars 0 988 100 98.8 0 0 0 0 978 979 100 97.9 100 0 100
Trucks 0 4 0 4 0 0 0] 0 1 8 0 9 0 0 0
% Trucks 0 1.2 0 1.2 0 0 0 0 22 21 0 21 0 0 0
Blandin Ave
Out In Total
386 330 716
8 4 12
3g4 334 | 728;
9 3 0
0 4 0
9 325 0
Ri?ht Thru  Left
« l by
Peak Hour Data
i35 5 a A
= <o
" EJ North 1 & o if
I = "ooo 3
2878 | ooe, Peak Hour Begins at 07:30 AM - | 3
g £—> L] g 38
S = Cars ooo coo ‘g
Ber g°§-§,, Trucks =
8 F - - S ooo o
9 r*
Left Thru Right
44| 382 1
1 8 0
45 390 1
355 427 782
4 9 13
359 436 [ 795
Qut In Total

File Name
Site Code
Start Date
Page No

App. Total

14

38

679
38
100
0

0

: 73250002
: 73250002
: 5/19/2016
12

Int. Total

210
176
214
208
808

944
795
98.4
13
1.6



Accurate Counts
978-664-2565

N/S Street : Blandin Avenue File Name : 73250002
E/W Street: Marble Street / Driveway Site Code : 73250002
City/State : Framingham, MA Start Date : 5/19/2016
Weather : Clear Page No :1

Groups Printed- Cars - Trucks

Blandin Ave Private Dwy Blandin Ave Marble St
From North From East From South Fram West

Start Time | Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 0 116 7 0 0 0 3 93 0 4 0 8 231
04:15 PM 0 118 7 0 0 0 6 89 0 4 0 12 236
04:30 PM 1 141 5 0 0 0 4 83 0 8 0 13 255
04:45 PM 0 130 4 0 0 1 11 99 0 3 0 7 255
Total 1 505 23 0 0 1 24 364 0 19 0 40 977
05:00 PM 0 174 5 2 0 0 5 101 0 4 0 13 304
05:15 PM 0 151 4 0 0 0 8 87 0 5 0 15 270
05:30 PM 0 155 6 0 0 1 9 78 0 5 1 18 273
05:45 PM 0 123 8 0 0 0 5 95 0 5 0 10 246
Total 0 603 23 2 0 1 27 361 0 19 1 56 1093
Grand Total 1 1108 46 2 0 2 51 725 0 38 1 96 2070

Apprch % 0.1 95.9 4 50 0 50 6.6 93.4 0 28.1 0.7 711

Total % 0 53.5 22 0.1 0 0.1 25 35 0 18 0 46
Cars 1 1104 46 2 0 2 51 721 0 38 1 95 2061
% Cars 100 99.6 100 100 0 100 100 99.4 0 100 100 99 99.6
Trucks 0 4 0 0 0 0 0 4 0 0 0 1 9
% Trucks 0 0.4 0 0 0 0 0 0.6 0 0 0 1 04



Accurate Counts
978-664-2565

N/S Street : Blandin Avenue
E/W Street: Marble Street / Driveway
City/State : Framingham, MA
Weather : Clear
Blandin Ave Private Dwy Blandin Ave Marble St
From North From East From South From West
Start Time Left Thru Right Aop. Volal Left Thru Right App. Tota Left Thru Right App. Total Left Thru Right
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 130 4 134 0 0 1 1 11 99 0 110 3 0 7
05:00 PM 0 174 5 179 2 0 0 2 101 0 106 4 0 13
05:15 PM 0 151 4 155 0 0 0 0 87 0 95 5 0 15
05:30 PM 0 155 6 161 0 0 1 1 9 78 0 87 5 1 18
Total Volume | 0 610 19 629 2 0 2 4 33 365 0 398 17 1 53
% App. Total 0 97 3 50 0 50 83 917 0 23.9 14 748
PHF .000 .876 .792 878 250 .000 .500 500 750 .903  .000 8905 850 .250 .736
Cars 0 610 19 629 2 0 2 4 33 364 0 397 17 1 52
% Cars 0 100 100 100 100 0 100 100 100 99.7 0 99.7 100 100 98.1
Trucks 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1
% Trucks 0 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 1.9
Blandin Ave
Out In Total
383 629 1012
1 0 1
384 629 1013
19 610 0
0 4] 0
19 610 0
Ri?ht Thru  Left
'E | »
Peak Hour Data
g8 -
= ma 4 + 2 2
3 North S e e
R O v - ~NhoN gl
Ig e~ o~ 9 Peak Hour Begins at 04:45 PM - 8
- E-» «—3 58
% .'_' Cars ooco aon g
S50 L°T|8g A 5
8 E - r:" N ON éf
;o £
Left  Thru Right
33| 364 0
0 1 0
330 365 0
664 397 1061
1 1 2
665 398 1063
Out Ir_1 Total

File Name
Site Code
Start Date
Page No

App. Total

17
20
24
Al

740
70

98.6

14

: 73250002
: 73250002
:5/19/2016
2

Int. Total

255
304
270
273
1102

.906

1100

99.8

0.2



N/S Street : Beaver Street
E/W Street: Plaza Drwy / Blandin Ave

City/State : Framingham, MA

Weather

: Clear

Start Time
07:00 AM

07:15 AM

07:30 AM

07:45 AM

Total

08:00 AM

08:15 AM

08:30 AM

08:45 AM

Total

Grand Total
Apprch %
Total %
Cars

% Cars
Trucks

% Trucks

Left

0.5
0.2

100

Beaver St
From North

Thru
51

53

52

45

201

48

40

34

52

174

375
43.8
18.6

368
98.1

19

Right

39

53

67

75

234

64

71

58

50

243

477
55.7
23.7

468
98.1

19

Left

12

17
38.6
0.8
16
94.1

59

Accurate Counts

978-664-2565

Groups Printed- Cars - Trucks

Plaza Drwy
From East
Thru

0

1

10

13
29.5
0.6
13
100
0

0

Right
2

1

14
31.8
0.7
13
92.9
1
7.1

Beaver St

From South
Left Thru Right
12 53 1
3 49 2
8 42 4
8 27 3
31 171 10
8 37 7
9 25 4
14 43 4
6 55 1
37 160 16
68 331 26
16 77.9 6.1
3.4 16.5 1.3
67 325 26
98.5 98.2 100
1 6 0
15 1.8 0

Left
58

66

75

58

257

80

84

84

86

334

591
86.2
29.4

581
98.3

10
1.7

Blandin Ave
From West
Thru

0

5

17
2.5
0.8

17
100

0
0

File Name : 73250003
Site Code : 73250003

Start Date : 5/19/2016

PageNo :1

Right Int. Total

14|
1
10

15
4

43

1"

10

35

78
11.4
3.9
76
97.4
2
2.6

232

245

268

225

970

259

255

256

271

1041

201

1974
98.2
37
1.8



N/S Street : Beaver Street

E/W Street: Plaza Drwy / Blandin Ave
City/State : Framingham, MA

Weather

Start Time

08:00 AM
08:15 AM
08:30 AM
08:45 AM
Total Volume
% App. Total
PHF

Cars

% Cars
Trucks

% Trucks

: Clear

Accurate Counts
978-664-2565

Beaver St Plaza Drwy Beaver St Blandin Ave
From North From East From South From West
Left Thru Right App. Total Left Thru! Right —— Left Thru, Right Ao, Totel Left Thru Right
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
1 48 64 113 5 1 1 7 37 7 52 80 2 5
0 40 71 111 3 4 2 9 25 4 38 84 2 11
0 34 58 92 2 2 4 8 14 43 4 61 84 2 9
1 52 50 103 2 3 2 7 6 55 1 62 86 3 10
2 174 243 419 12 10 9 3 37 160 16 213 334 9 35
05 415 58 38.7 323 29 174 751 75 88.4 24 9.3
500 .837 .856 927 600 625 .563 861 661 727 571 859 971 750 .795
2 172 237 411 12 10 8 30 37 157 16 210 329 9 35
100 989 975 98.1 100 100 889 96.8 100 98.1 100 986 985 100 100
0 2 6 8 0 0 1 1 0 3 0 3 5 0 0
0 1.1 25 1.9 0 0 11 3.2 0 1.9 0 14 1.5 0 0
Boaver St
QOut In Total
494 411 905
9 8 17
503 419 922
237 172 2
6 2 0
243 174 2
Right Thru  Left
: i |
— . »
Peak Hour Data
| % = % a
[ QL ~ ! kY NN 8
R (o North | i
g ™ 0w il = ==t p |
Tk B @ oo g Peak Hour Begins at 08:00 AM 4 _H
= c—) 4 =4 S
E 3 Cars fso3 .87
'm_gwg BOY = Trucks -
R T ey Ml [T 8
8.9
Left Thru Right
371 157 16
of 3 0
37| 180 16
219 210 429
2 3 5
221 213 434
Out In Total

File Name
Site Code
Start Date
Page No

App. Tolal

87
97
95
99

378 |

955

373
98.7

1.3

1 73250003
: 73250003
: 5/19/2016
02

Int. Total

259
255
256
27
1041

.960
1024
98.4
17
16



Accurate Counts
978-664-2565

N/S Street : Beaver Street File Name : 73250003
E/W Street: Plaza Drwy / Blandin Ave Site Code : 73250003
City/State : Framingham, MA Start Date : 5/19/2016
Weather : Clear Page No :1
Groups Printed- Cars - Trucks
Beaver St Plaza Drwy Beaver St Blandin Ave
From North From East From South From West
Start Time Left Thru Right Left Thru Right | Left Thru Right | Left Thru Right  Int. Total
04:00 PM 1 49 94 ( 4 6 10 11 59 7 58 3 13 315
04:15 PM 1 49 94 3 1" 10 8 40 3 70 3 13 305
04:30 PM 1 54 115 7 8 6 12 70 3 53 7 22 358
04:45 PM 1 46 98 7 9 3 6 32 4 53 4 18 281
Total 4 198 401 21 34 29 37 201 17 234 17 66 1259
05:00 PM 1 53 150 8 7 9 9 48 5 80 1 16 387
05:15 PM 2 56 124 3 7 3 15 47 4 61 8 14 344
05:30 PM 3 43 128 6 1" 6 5 38 3 68 10 8 329
05:45 PM 2 45 93 9 1" 4 6 58 13 57 9 26 333
Total 8 197 495 26 36 22 35 191 25 266 28 64 1393
Grand Total 12 395 896 47 70 51 72 392 42| 500 45 130 2652
Apprch % 0.9 30.3 68.8 28 4.7 30.4 14.2 77.5 8.3 741 6.7 19.3
Total % 0.5 14.9 33.8 1.8 26 1.9 27 14.8 1.6 18.9 1.7 49
Cars 1 393 892 47 69 50 72 389 42 497 45 130 2637
% Cars 91.7 99.5 99.6 100 98.6 98 100 99.2 100 99.4 100 100 99.4
Trucks 1 2 4 0 1 1 0 3 0 3 0 0 15
% Trucks 8.3 0.5 04 0 14 2 0 0.8 0.6 0 0 0.6



Accurate Counts
978-664-2565

N/S Street : Beaver Street
E/W Street: Plaza Drwy / Blandin Ave
City/State : Framingham, MA
Weather : Clear
Beaver St Plaza Drwy Beaver St Blandin Ave
From North From East From South From West
. o . . :
Start Time Left Thru | Right spp. Total Left Thru Right App. Total Left Thru Right App. Total l Left } Thru Right
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 1 53 150 204 8 7 9 24 48 5 62 80 16
05:15 PM 2 56 124 182 3 7 3 13 15 47 66 61 8 14
05:30 PM 3 43 128 174 6 11 6 23 38 3 46 68 10 8
05:45 PM 2 45 93 140 9 11 4 24 58 13 77 57 9 26
Total Volume 8 197 495 700 26 36 22 84 35 191 25 251 266 28 64
% App. Total 11 281 707 31 429 262 139 761 10 74.3 78 179
PHF 667 879 .825 .858 722 818 .611 .875 583 823 481 815 831 .700 615
Cars 8 196 493 697 26 36 21 83 35 190 25 250 265 28 64
% Cars 100 995 996 99.6 100 100 955 98.8 100 995 100 996 996 100 100
Trucks 0 1 2 3 0 0 1 1 0 1 0 1 1 0 0
% Trucks 0 0.5 04 0.4 0 0 45 1.2 0 0.5 0 04 0.4 0 0
Beaver St
Out In Total
476 697 1173
3 3 6
479 700 1179
493 196 8
2 1 0
495 197 8
Right Thru Left
4 »
v
Peak Hour Data
— = g
B8 oo T s o af
w o = & o=
. o N§ North %B—AE e ﬁ
i c % g § 5'53 El Peak Hour Begins at 05:00 PM 3 &
S = E-—p —3Ll o P
g [ |7 Cars cHod .8 2
= [ TN eI E Trucks .
g!‘” (5 n%ni ¢7%89':\7:) ek ..'Q
L 2.8
+
o
Left Thru Right
35 190 25
0 1 0
35 191 25
286 250 536
1 1 2
287 251 538
Out In Total

File Name
Site Code

Start Date :
%2

Page No

App. Total

97
83
86
92
358

923

357
99.7

0.3

: 73250003
: 73250003

5/19/2016

Int. Total

387
344
329
333
1393

900

1387

99.6

04



N/S: Bishop Street
E/W: Wavetly Street (Route 135)
City, State: Framingham, MA

Transportation Data Corporation
Mario Perone, mperone 1 @verizon.net

tel (781) 587-0086 ¢

ell (781) 439-4999

File Name : 04626A

Site Code

: 7156

Start Date :10/22/2015

Client; VAI/B. Guen Page No :1
Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction
Bishop Street Waverly Street (Route 135) Bishop Street Waverly Street (Route 135)
I From North From East From South From West
Start Time | Right | _ Thru Left | Peds | Right | Thru| LeR| Peds | Right| Thru| LeR| Peds | Right | Thm| LeR| Peds | IntTotal |
07:00 AM 28 83 40 0 62 33 7 4 23 101 15 1 12 79 38 0 526
07:15 AM 32 102 44 { 61 56 4 1 14 99 18 1 10 79 37 0 559
07:30 AM 33 90 48 0 86 47 7 0 13 129 20 0 14 79 45 0 611
07:45 AM 41 96 35 0 69 51 14 | 9 108 14 0 15 74 38 0 565
Total 134 3N 167 I 278 187 32 6 59 437 67 2 51 31l 158 0 2261
08:00 AM 33 95 38 1 6l 48 12 3 8 101 10 0 19 92 47 1 569
08:15 AM 36 100 47 0 66 63 15 5 1 104 11 0 17 91 31 | 598
08:30 AM 41 87 48 0 75 59 6 3 10 107 18 0 14 82 29 0 579
08:45 AM 39 67 6l 0 9l 48 1] 1 19 1l 1 0 22 17 45 4 607
Total 149 349 194 1 293 218 44 12 48 423 50 0 72 342 152 6 2353
Grand Total 283 720 361 2 571 405 76 18 107 860 117 2 123 653 310 6 4614
Apprch % 20.7 52.7 26.4 0.1 534 379 71 1.7 9.9 792 10.8 0.2 113 59.8 284 0.5
Total % 6.1 156 718 0 124 8.8 L6 04 23 186 2.5 1] 2.7 142 6.7 0.1
Cars & Peds 271 710 341 2 541 384 73 18 103 847 112 2 121 626 304 6 4467
_ % Cars & Peds 979 98.6 94.5 100 94.7 94.8 96.1 100 96.3 98.5 95.7 100 98.4 9519 98.1 100 96.8
Trucks & Buses 6 8 19 0 29 20 3 0 4 9 5 0 2 21 4 0 130
% Trucks & Buses 2.1 L1 5.3 0 5.1 49 3.9 0 3.7 1 4.3 0 1.6 32 1.3 0 28
Bikes by Direction 0 2! L ] 1 1 0 0 0 4 0 0 0 6 2 0 17
% Bikes by Direction 0 0.3 03 ] 02 02 0 0 0 05 0 0 0 09 0.6 0 04
" Bishop Strcet Waverly Street (Route 135) - Bishop Street Waverly Street (Route 135)
| From North From East From South From West
| Start Time | Right | Thru Left | Peds | approut | Right | Theu [ Lﬂ_l’ggi_s__l App.Tows | Ripht | Thou | Left [ Peds [ app Tow | Right | Thru LeR | Peds | app rowr | Int Toul |
Pcak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire intersection Begins at 08:00 AM
08:00 AM 33 95 38 1 167 61 48 12 3 124 8 101 1o 0 19 19 92 47 1 159 569
l 08:15 AM 36 100 47 0 183 66 63 15 5 149 1 104 11 0 126 17 91 31 1 140 598
08:30 AM 41 87 48 0 176 75 59 6 3 143 10 107 18 0 135 4 82 29 0 125 579
08:45 AM 19 67 61 0 167 | 91 48 i | 151 19 111 11 0 141 12 i 45 4 148 | 607
Total Volume 149 349 194 1 693 293 218 44 12 567 48 423 50 0 52t 72 342 152 6 572 2353
N __ % App. Toul 21.5 50.4 28 0.1 517 38.4 1.8 2.1 9.2 81.2 9.6 0 126 59.8 26.6 1
| PHF .909 .873 795 250 947 805 865 733 600 939 632 953 .694 .000 924 818 929 .809 375 .899 969
Cars & Peds 146 343 182 1 672 278 212 41 12 543 46 416 46 0 508 71 33 149 6 557 2280
J % Cars & Peds 98.0 98.3 938 100 97.0 949 97.2 93.2 100 95.8 95.8 98.3 92.0 0 97.5 98.6 96.8 98.0 100 974 96.9
Trucks & Buses 3 5 12 0 20 15 6 3 0 24 2 4 4 0 10 | 8 2 0 11 65
% Trucks & Buses 2.0 14 6.2 0 29 5.1 2.8 6.8 0 4.2 42 0.9 8.0 0 1.9 14 23 1.3 0 1.9 2.8
Bikes by Dircction 0 I 0 0 1 0 0 0 0 0 0 3 0 0 3 0 3 1 0 4 8
% Dikes by Direction 0 03 0 0 0.1 0 0 0 0 0 0 0.7 0 0 0.6 0 0.9 0.7 0 0.7 03




Transportation Data Corporation
Mario Perone, mperonel @verizon.net

tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 0462

E/W: Waverly Street (Route 135) Site Code : 7156
City, State: Framingham, MA Start Date : 10/2;
Client: VAI/B. Guen ; PageNo :1

am

r Bishop Strect Waverly Street (Route 135) Bishop Street Waverly Street (Route 135) |
From North From East From South From West |
Start Time | Right | Thru | Left | Peds | apptow | Right | The [ Lef [ Peds | apomt | Right | The [ Lea | Peds T approm | Right | Thra | Lef [ Peds | _Ave.Towr [, i
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 33 95 38 1 167 [ 48 12 3 124 8 101 10 0 119 19 92 47 1 159 |
08:15 AM 36 100 47 0 183 66 63 15 5 149 1 104 11 0 126 17 91 31 1 140
08:30 AM 41 87 48 0 176 75 59 6 3 143 10 107 18 0 135 14 82 29 0 125
08:45 AM 39 67 61 0 167 91 48 11 1 1s1 | 19 111 11 (1] 141 1 77 45 4 l4g |
Total Volume 149 349 194 1 693 293 218 44 12 567 48 423 50 0 521 T2 342 152 6 jh 3
% App. Total 21.5 504 28 0.1 51.7 38.4 7.8 2.1 92 #1.2 9.6 0 12.6 39.8 26,6 1 N
PHF 909 873 195 250 947 .805 -865 .733 600 939 .632 .953 694 000 924 B8 920 3 375 899 [
Cars & Peds 146 343 182 | 672 278 212 41 12 543 46 416 46 0 508 71 331 149 L] 557710
% Cars & Peds 98.0 98.3 93.8 100 97.0 94.9 97.2 93.2 100 95.8 95.8 98.3 92,0 0 975 98.6 96.8 98.0 100 974 ‘
Trucks & Buses 3 5 12 0 20 15 6 3 0 24 2 4 4 0 10 1 8 2 0 11
% Trucks & Buses 2.0 L4 6.2 0 29 5.1 28 6.8 0 42 4.2 09 8.0 0 19 14 23 13 0 1.9
Bikes by Dircction 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 3 1 0 4!
% Bikes by Direction 0 03 0 0 0.1 0 0 0 0 0 0 0.7 0 0 0.6 0 0.9 0.7 0 07
L Peak Hour Data
~alc® <la T
3 5% = |agT
g - — | [5=" 5 North
5= vq_ & £ Peak Hour Begins at 08:00 AM §
g = m—roe Cars & Peds =
21 Trucks & Buses F
= [goa x i irecti e
3§ © 0 Of@| L]
& i 8 L
= o &
eft Thru_ Right Peds
48| 416 46 0
4 4 2 (]
|0 3 a 0
50l 4231 e8] o
I 1
e
455! [ 508 963
9’ 10 19
1 3 4
L_des| [_521] |_gssl
Qut In Total
—Hishop Steat




Transportation Data Corporation
Mario Perone, mperone 1 @verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 0467
W: Howard Street Site Code : 715¢
City, State: Framingham K MA Start Date : 10/
Client: VAI/B. Guen . PageNo :1
Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction
Bishop Street Bishop Street Howard Street
From North From South From West
Start Time Right | Thru | Peds Thru | Left | Peds Right | Left | Peds
07:00 AM 4 88 0 140 59 0 60 0 0
07:15 AM 5 125 6 144 47 0 57 0 0
07:30 AM 3 100 3 186 79 Q 71 0 0
07:45 AM 1 119 2 156 67 0 74 0 2
Total 13 432 11 626 252 0 262 0 2 )
08:00 AM 2 101 2 183 40 0 55 0 0
08:15 AM I 119 4 157 40 0 68 0 4
08:30 AM | 122 5 162 49 0 52 0 ]
08:45 AM 1 107 2 179 68 0 55 0 1
Total 5 449 13 681 197 0 230 0 5 ]
Grand Total 18 881 24 1307 449 0 492 0 7
Apprch % 2 954 2.6 74.4 25.6 0 98.6 0 la
Total % 0.6 21.7 0.8 411 14.1 0 15.5 0 02
Cars & Peds 18 861 23 1269 440 0 475 0 5 b |
% Cars & Peds 100 977 95.8 97.1 98 0 96.5 0 714
Trucks & Buses 0 17 ] 33 9 0 17 0 1 iT
% Trucks & Buses 0 19 0 25 2 0 35 0 14.3
Bikes by Direction 0 3 1 5 0 0 0 0 1 i
% Bikes by Direction 0 03 42 04 0 0 0 0 143
Bishop Street Bishop Street Howard Street ]
From North From South From West |
| Start Time Right | Thru Peds | App. Total Thru | Left Peds |  App. Total Right Lefl Peds | App. Total 1
Peak Hour Analysis From 07:00 AM (o 08:45 AM - Peak | of | |
Peak Honr for Entire Intersection Begins at 07:30 AM
07:30 AM 3 100 3 106 186 79 0 265 71 0 0 71 |
07:45 AM 1 119 2 122 156 67 0 223 74 0 2 76
08:00 AM 2 101 2 105 183 40 0 223 55 0 0 551 |
08:15 AM I e 4 124 157 40 0 197 68 0 4 72
Total Volume 7 439 11 457 682 226 0 908 268 0 6
% App. Tatal 1.5 96.1 24 75.1 24.9 0 97.8 [/} 2.2
PHF 583 922 .688 921 917 718 000 857 905 000 375
Cars & Peds 7 429 10 446 661 218 0 879 260 0 4
% Cars & Peds 100 97.7 90.9 97.6 96.9 96.5 0 96.8 97.0 0 66.7
Trucks & Buses 0 9 0 9 19 8 0 27 8 0 1
% Trucks & Buses 0 2.1 0 20 2.8 3.5 0 3.0 3.0 0 16.7
Bikes by Direction 0 t 1 2 2 0 0 2 0 0 1
% Bikes by Direction 0 0.2 9.1 04 03 0 0 02 0 0 16.7




Transportation Data Corporation
Mario Perone, mperonel@uverizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 04626B
W: Howard Street Site Code :7156
City, State: Framingham, MA Start Date :10/22/2015
Client: VAI/B. Guen ) Page No :1
Bishop Street Bishop Street Howard Street
From North From South From West
: Start Time Right | Thru | Peds | App. Total Thru | Left [ Peds | App. Totl Right | Left|  Peds | App. Toul Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 3 100 3 106 186 79 0 265 71 0 0 71 442
07:45 AM 1 1 2 122 156 67 0 223 74 0 2 7 421
08:00 AM 2 101 2 105 183 40 0 223 55 0 0 55 383
__08:15AM 1 119 4 124 157 40 (i} 197 68 1 4 7 393
Total Volume 7 439 i1 457 682 226 0 908 268 0 6 274 1639
% App. Total L5 96.1 24 75.1 249 0 97.8 0 22
PHF 583 922 688 921 917 15 000 857 905 000 315 901 927
Cars & Peds 7 429 10 446 661 218 ] 479 260 0 4 264 1589
% Cars & Peds 100 917 90.9 97.6 96.9 9.5 0 9.8 97.0 0 66.7 96.4 96.9
Trucks & Buses 0 9 0 9 19 8 0 27 8 0 1 9 45
% Trucks & Buses 0 2.1 0 2.0 2.8 35 0 30 3.0 0 167 33 2.7
Bikes by Direction 0 1 1 2 2 0 0 2 0 0 1 1 5
% Bikes by Dircction 0 02 9.1 04 03 0 0 02 0 0 167 0.4 03
Bishop Street

Qut In__ otal
446

7] 4
f_i?ht Thru  Peds

Peak Hour Data

N

a North )
Peak Hour Begins at 07:30 AM

Howard Street

488
17
11
4 507

| 260 0

8 0

Q 0

268
Peds :!_lPt LBLH,

Cars & Peds
Trucks & Buses

ut
225
:]
1]
233
f

(o]




Transportation Data Corporation

Mario Perone, mperone I @verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 04626AA
E/W: Wavetly Street (Route 135) Site Code : 7156
City, State: Framingham, MA Start Date :10/22/2015
Client: VAI/B. Guen PageNo :1
.
Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction
Bishop Street Waverly Street (Route 135) Bishop Street Waverly Street (Route 135)
From North From East From South From West
StatTime | Right | Thou|  Left| Pede | Right| Thru| LeR| Peds | Right | Thm | Left| Peds | Right | Thru Left | Peds | Int Total |
04:00 PM 60 109 56 1 79 64 12 3 15 106 18 0 13 70 35 3 644
04:15 PM 47 118 55 0 59 63 23 1 7 98 15 2 16 83 28 2 627
04:30 PM 46 106 45 0 73 79 22 1 10 80 17 0 12 89 24 1 605
04:45 PM 69 157 65 0 76 64 15 2 16 109 15 0 5 65 3l 2 691
Total 222 490 221 1 287 70 72 17 48 393 65 2 46 307 118 8 2567
05:00 PM 55 170 58 0 68 68 28 5 15 98 12 0 15 72 35 2 701
05:15 PM 63 176 6l 1 63 73 13 2 9 112 20 0 16 62 32 1 704
05:30 PM 53 162 61 0 67 64 18 0 10 94 15 0 17 73 39 1 674
05:45 PM 56 142 30 1 76 60 17 3 6 103 i6 2 15 71 33 2 633
Total 227 650 210 2 274 265 76 10 40 407 63 2 63 278 139 6 2712
Grand Total 449 1140 431 3 561 535 148 27 88 800 128 4 109 585 257 14 5279
Apprch % 22.2 56.4 213 0.1 441 42.1 11.6 2.1 8.6 784 12.5 0.4 1.3 60.6 26.6 1.5
Total % 8.5 216 8.2 0.1 10.6 i1 28 0.5 1.7 152 24 0.1 2.1 1.1 49 0.3
Cars & Peds 445 1126 423 3 556 531 144 27 86 795 128 4 109 576 252 14 5219
% Cars & Peds 99.1 98.8 98.1 100 99.1 99.3 97.3 100 97.7 994 100 100 100 98.5 98.1 100 98.9
Trucks & Buses 2 5 8 0 2 1 4 0 2 2 0 0 0 7 3 0 36
% Trucks & Buses 04 04 1.9 [1] 0.4 0.2 27 0 23 02 0 0 (1] 1.2 1.2 [1] 0.7
Bikes by Direction 2 9 0 ] 3 3 U] 0 0 3 0 0 0 2 2 0 24
% Bikes by Direction 04 0.8 0 0 0.5 0.6 0 0 0 04 0 0 0 03 0.8 0 0.5
= Bishop Street Waverly Street (Route 135) - Bishop Sireet Waverly Street (Route 135)
From North From East From South From West
| Start Time | Right | Thru | Lef [ Peds | apptow | Right | Thru | Left | Peds | agptow | Right | Thru | Lokt | Peds | ags tem Right | Thru [ Lef [ Peds | app Tow | Int Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 69 157 65 0 291 76 64 15 2 157 16 109 15 0 140 5 65 31 2 103 691
05:00 PM 55 170 58 0 283 68 68 28 5 169 15 98 12 0 125 15 72 35 2 124 701
05:15 PM 63 176 61 1 301 63 3 13 2 151 9 112 20 0 141 16 62 32 1 111 704
05:30 PM 53162 6l 0 276 | 67 64 18 0 149 10 94 15 119 17 73 39 I 130 674
Total Volume 240 665 245 1 1151 274 269 74 9 626 50 413 62 0 525 53 272 137 6 468 2770
% App. Totl 20.9 57.8 21.3 0.1 43.8 43 11.8 1.4 9.5 78.7 1.8 0 113 58.1 29.3 L3
PHF 870 945 942 250 956 .901 921 661 450 926 781 922 775 .000 .93t 779 932 .878 750 900 984
Cars & Peds 238 662 241 1 1142 273 267 71 9 620 49 412 62 0 523 53 267 133 6 459 2744
% Cars & Peds 99.2 99.5 98.4 100 99.2 99.6 99.3 95.9 100 99.0 98.0 99.8 100 0 99.6 100 98.2 97.1 100 98.1 99.1
Trucks & Buses i 1 4 0 6 0 1 3 0 4 1 1 0 0 2 0 3 2 0 5 17
% Trucks & Buses 04 0.2 1.6 0 0.5 0 0.4 4.1 0 0.6 2.0 02 0 0 0.4 0 L1 L5 0 1.1 0.6
Bikes by Direction 1 2 0 0 3 1 1 0 0 2 0 0 0 0 0 0 2 2 0 4 9
% Bikes by Direstion 0.4 0.3 0 0 03 04 0.4 0 0 03 0 0 0 0 0 0 0.7 L5 0 0.9 03

|
|
|
‘}*




N/S: Bishop Street

E/W: Waverly Street (Route 135)
City, State: Framingham, MA
Client: VAI/B. Guen

Transportation Data Corporation

Mario Perone, mperone l@verizon, net

tel (781) 587-0086 cell (781) 439-4999

File Name : 0462,
Site Code : 715¢
Start Date : 10/22,
PageNo :1

‘ 1 Bishop Street Waverly Street (Route (35) Bishop Street Waverly Street (Route 135) )i
Fram North From East From Sauth From West e |
Start Time | Ri Theu | Loft | Peds [ ap tow | Right | Thru | Le | Peds | aps tout | Right | Thru [ LeR | Peds | app rom ,;__i
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of | |
Peak Hour for Entire Intersection Begins at 04:45 PM |
04:45 PM 69 157 65 0 291 76 64 15 2 157 16 109 15 0 140 5 65 31
05:00 PM 55 170 58 0 283 68 68 28 5 169 s 98 12 0 125 LS 72 35
05:15 PM 63 176 [ 1 301 63 73 13 2 151 9 1z 20 0 141 16 62 32
05:30 PM 53 162 61 0 276 67 64 18 0 149 10 94 15 0 w | a1y 73 39
Totl Volume 240 665 245 1 1151 274 269 74 9 626 50 413 62 0 525 53 272 137
Y% App.Totnl | 209 578 213 01 438 43 118 1.4 95 787 118 0 113 S8l 293
PHF | 870 945 942 250 956 | 901 921 661 450 926 | 781 922 775 000 93 | 9 932 a7
Cars & Peds 238 662 241 1 142 | 273 267 71 9 620 9 412 62 0 523 S3 267 133
% Cars & Peds 99.2 99.5 98.4 100 99.2 9.6 99.3 95.9 100 99.0 98.0 99.8 100 1] 99.6 100 98.2 97.1
Trucks & Buses I 1 4 0 6 0 1 3 0 4 1 1 0 1] 2 0 3 2
% Trurcks & Buses 0.4 0.2 L6 0 05 0 0.4 4.1 0 0.6 2,0 02 0 1] 0.4 0 1.1 1.5
Bikes by Direction 1 2 0 0 3 1 1 0 0 2 0 0 0 1] 0 0 2 2
% Bikes by Direction 04 0.3 0 0 0.3 04 04 0 0 03 0 0 0 1] 0 0 0.7 1.5
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r o [ dransporiarion paia Lorporaiion
= Mario Perone, mperone l@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 04626]
W: Howatd Street Site Code : 7156
City, State: Framingham, MA Start Date :10/22,
Client: VAI/B. Guen PageNo :1
Giroups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction
Bishop Street Bishop Street Howard Street
From North | . From South u From West
Start Time Right | Thru | Peds Thru | Left | Peds Right | Left | Peds B
04:00 PM 1 131 4 137 87 0 93 0 I =
04:15 PM 4 134 4 112 76 0 85 0 0
04:30 PM 3 99 0 115 58 0 87 1 1
04:45 PM 4 164 3 143 86 0 138 1 1
Total 12 528 1 507 307 0 403 2 3 T
05:00 PM 0 145 1 127 70 5 135 0 3
05:15 PM 4 164 3 133 76 0 140 0 1
05:30 PM 0 140 0 136 66 0 134 0 3
05:45PM | 1148 1 149 75 0 100 1 1
Total s 597 5 545 287 s 509 1 g
Grand Total 17 1125 16 1052 594 5 912 3 11
Apprch % L5 97.2 14 63.7 36 03 98.5 03 12
Total % 0.5 30.1 o4 | 282 159 0.1 244 0.1 03 | |
Cars & Peds 15 1106 16 1039 588 5 902 1 1 —
% Cars & Peds 88.2 983 100 98.8 99 100 § 98.9 333 100 |
Trucks & Buses 0 8 0 i 0 0 7 0 o ‘o
t % Trucks®Buses | 0 . 0.7 0 0.7 0 0 0.8 0 N ol
| Bikes by Direction 2 1 0 6 6 0 i 2 0 .
[ % Bikes by Direction 118 1 0 0.6 1 0 0.3 66.7 0
Bishop Street Bishop Street Howard Street — i
= — From North From South _____From West i .l
Start Time Right | Theu | Peds | App. Total Thru | Left|  Peds | App. Total Right | Lef | Peds | App. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peitk 1 of | T R
Peak Hour for Entire [ntersection Begins at 04:45 PM
04:45 PM 4 164 3 m 143 86 0 229 138 1 1 140 |
05:00 PM 0 145 1 146 127 70 5 202 135 0 3 138
05:15 PM 4 164 3 171 133 76 0 209 140 0 1 141
05:30 M [} 140 0 40 | 136 66 0 202 134 0 a 137 |
Total Volume 8 613 7 628 539 298 s 842 547 1 8 556 |
% App. Towl | i3 97.6 L1 64 354 06 984 02 1.4 !
PUF 500 934 583 R | o4 866 250 T 977 250 667 986
Cars & Peds 7 605 7 619 532 296 s 833 543 [ 8 552 |
% Cars & Peds 87.5 98.7 100 98.6 98.7 99.3 100 98.9 99.3 100 100 99.3
Trucks & Buses 0 3 0 3 3 0 0 3 3 0 0 3 ]
% Trucks & Buses 0 0.5 0 0.5 0.6 0 0 0.4 05 0 0 0.5 [0
Bikes by Direction 1 5 0 6 4 2 0 6 L 0 0 1
% Bikes by Direction 125 0.8 0 1.0 07 07 0 0.7 0.2 0 0 02 |




Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Bishop Street File Name : 04626BB
W: Howard Street Site Code : 7156
City, State: Framingham, MA Start Date :10/22/2015
Client: VAI/B. Guen PageNo :1
L4
Bishop Street Bishop Street Howard Street
From Narth From South From West
Start Time Right | Thru Peds | App. Total Thru | Left | Peds | App. Total Right | Left Peds | App. Total Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Interseclion Begins at 04:45 PM
04:45 PM 4 164 3 171 143 86 0 229 138 1 1 140 540
05:00 PM 0 145 1 146 127 70 5 202 135 0 3 138 486
05:15 PM 4 164 3 17 133 76 0 209 140 0 1 141 521
05:30 PM 0 140 0 140 136 66 0 202 134 0 3 137 479
Total Volume 8 613 7 628 539 298 5 842 547 1 8 556 2026
o % App. Total 13 97.6 L1 64 354 0.6 98.4 02 14
PHF 500 934 583 918 942 866 250 19 977 250 667 986 938
Cars & Peds 7 605 7 619 532 296 5 833 543 1 8 552 2004
% Cars & Peds 87.5 98.7 100 98.6 98.7 9.3 100 98.9 99.3 100 100 9.3 98.9
Trucks & Buses 0 3 0 3 3 0 0 3 3 0 0 3 9
% Trucks & Buses 0 0.5 0 0.5 0.6 0 0 04 05 0 0 0.5 04
Bikes by Direction 1 5 0 6 "4 2 0 6 1 0 0 1 13
% Bikes by Direction 125 038 0 1.0 0.7 07 0 07 02 0 0 02 06
— HBishop Shreet
Out  _in__ Total
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3 3 | &
4 6 10
|__s40] ._‘Ezil 1188
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CAPACITY ANALYSIS

Waverly Street at Marble Street

Waverly Street at Site Drive

Marble Street at Blandin Avenue and Private Drive
Blandin Avenue at Site Drive

Blandin Avenue at Beaver Street and Plaza Drive
Waverly Street at Beaver Street

Bishop Street at Howard Street



Waverly Street at Marble Street




8. Marble Street & Route 135 6/3/2016

- N ¢ T N 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations s % 4 ¥
Volume (veh/h) 537 29 5 346 32 23
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 09 09 083 08 072 072
Hourly flow rate (vph) 559 30 6 393 44 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 758
pX, platoon unblocked 0.92
vC, conflicting volume 590 979 574
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 590 931 574
tC, single (s) 43 6.0 6.0
tC, 2 stage (s)
tF (s) 24 3.6 33
pO queue free % 99 85 94
¢M capacity (veh/h) 903 299 534
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 590 6 393 76
Volume Left 0 6 0 44
Volume Right 30 0 0 32
cSH 1700 903 1700 366
Volume to Capacity 035 001 023 0.21
Queue Length 95th (ft) 0 0 0 19
Control Delay (s) 0.0 9.0 00 174
Lane LOS A C
Approach Delay (s) 0.0 0.1 174
Approach LOS C
Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15
* User Entered Value
2016 Existing Weekday Morning Synchro 8 - Report

S:\Jobs\7325\Synchro Analysis\EX AM.syn



8: Marble Street & Route 135 6/3/2016
— Y ¢ TN £

Movement EBT EBR WBL WBT NBL NER
Lane Configurations T % 4 W

Volume (veh/h) 458 39 34 546 33 20
Sign Controf Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 093 097 097 083 083
Hourly flow rate (vph) 492 42 35 563 40 24
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 758

pX, platoon unblocked 0.88

vC, conflicting volume 534 1146 513

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 534 1097 513
tC, single (s) 41 6.0 *6.0
tC, 2 stage (s)

tF (s) 22 35 3.3
p0 queue free % 97 83 96
cM capacity (veh/h) 1044 228 581
Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 534 35 563 64

Volume Left 0 35 0 40

Volume Right 42 0 0 24

cSH 1700 1044 1700 296

Volume to Capacity 031 003 033 022

Queue Length 95th (ft) 0 3 0 20

Control Delay (s) 0.0 8.6 00 205

Lane LOS A C

Approach Delay (s) 0.0 0.5 20.5

Approach LOS c

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 16

* User Entered Value

2016 Existing Weekday Evening Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\EX PM.syn



8: Marble Street & Route 135 6/3/2016
— Ny ¢ N

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations P % 4 *

Volume (veh/h) 576 31 5 3n 34 25
Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 09 09% 092 092 092 092
Hourly flow rate (vph) 600 32 5 403 37 27
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 758

pX, platoon unblocked 0.9

vC, conflicting volume 632 1030 616

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 632 985 616
tC, single (s) 43 .0 6.0
tC, 2 stage (s)

tF (s) 24 3.6 3.3
p0 queue free % 99 87 85
cM capacity (veh/h) 870 278 507
Direction, Lane # EB1 WB1 WB2 NBf1

Volume Total 632 5 403 64

Volume Left 0 5 0 37

Volume Right 32 0 0 27

cSH 1700 870 1700 344

Volume to Capacity 037 001 024 019

Queue Length 95th (ft) 0 0 0 17

Control Delay (s) 0.0 9.2 00 179

Lane LOS A C

Approach Delay (s) 0.0 0.1 17.9

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

2023 No-Build Weekday Morning Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\NB AM.syn



8: Marble Street & Route 135 6/3/2016
— Ny ¢ YN

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 5 4 L

Volume (veh/h) 490 42 36 585 35 21
Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 093 097 097 092 092
Hourly flow rate (vph) 527 45 37 603 38 23
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 758

pX, platoon unblocked 0.86

vC, conflicting volume 572 1227 549

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 572 1183 549
tC, single (s) 41 *6.0 *6.0
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 96 81 96
¢cM capacity (veh/h) 1011 200 556
Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 572 37 603 61

Volume Left 0 37 0 38

Volume Right 45 0 0 23

cSH 1700 1011 1700 263

Volume to Capacity 034 004 035 023

Queue Length 95th (ft) 0 3 0 22

Control Delay (s) 0.0 87 00 227

Lane LOS A c

Approach Delay (s) 0.0 0.5 22.7

Approach LOS C

Intersection Summary

Average Delay 13

Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

2023 No-Build Weekday Evening Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\NB PM.syn



8: Marble Street & Route 135 6/9/2016
—- Ny ¥ TN

Movement EBT _EBR WBL WBT NBL NBR
Lane Configurations S b | 4 b

Volume (veh/h) 581 31 5 381 45 25
Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 096 09 092 092 092 092
Hourly flow rate (vph) 605 32 5 414 49 27
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 758

pX, platoon unblocked 0.9

vC, conflicting volume 638 1046 621

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 638 1002 621
tC, single (s) 43 %0 *6.0
tC, 2 stage (s)

tF (s) 24 36 33
p0 queue free % 99 82 95
cM capacity (veh/h) 866 272 504
Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 638 5 414 76

Volume Left 0 5 0 49

Volume Right 32 0 0 27

cSH 1700 866 1700 325

Volume to Capacity 038 001 024 023

Queue Length 95th (ft) 0 0 0 22

Control Delay (s) 0.0 9.2 00 194

Lane LOS A C

Approach Delay (s) 0.0 0.1 194

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

2023 Build Weekday Morning Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\B AM.syn



8: Marble Street & Route 135 6/9/2016
- N ¢ TN

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S % 4 L4

Volume (veh/h) 511 42 36 590 41 21
Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 093 097 097 092 092
Hourly flow rate (vph) 549 45 37 608 45 23
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 758

pX, platoon unblocked 0.86

vC, conflicting volume 595 1255 572

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 595 1216 572
tC, single (s) 41 *%.0 *6.0
tC, 2 stage (s)

tF (s) 22 3.5 3.3
p0 queue free % 96 77 96
cM capacity (veh/h) 991 192 540
Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 595 37 608 67

Volume Left 0 37 0 45

Volume Right 45 0 0 23

cSH 1700 991 1700 246

Volume to Capacity 035 004 036 027

Queue Length 95th (ft) 0 3 0 27

Control Delay (s) 0.0 8.8 00 251

Lane LOS A D

Approach Delay (s) 0.0 0.5 251

Approach LOS D

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

2023 Build Weekday Evening Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\B PM.syn



Waverly Street at Site Drive




6: Site Drive & Route 135

6/9/2016

—- Y ¢ TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T 4 '
Volume (veh/h) 601 5 0 386 0 75
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 653 5 0 42 0 82
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 495
pX, platoon unblocked 0.89
vC, conflicting volume 659 1076 656
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 659 1025 656
tC, single (s) 41 64 6.0
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 100 83
cM capacity (veh/h) 939 235 486
Direction, Lane # EB1 WB1 NBi
Volume Total 659 420 82
Volume Left 0 0 0
Volume Right 5 0 82
cSH 1700 1700 486
Volume to Capacity 0339 025 017
Queue Length 95th (ft) 0 0 15
Control Delay (s) 0.0 00 139
Lane LOS B
Approach Delay (s) 0.0 00 139
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 43.2% ICU Level of Service
Analysis Period (min) 15

*  User Entered Value

2023 Build Weekday Morning

Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\B AM.syn



6: Site Drive & Route 135

6/9/2016

- N ¥ TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations s 4 ol
Volume (veh/h) 511 21 0 626 0 39
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 555 23 0 680 0 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal {ft) 495
pX, platoon unblocked 0.84
vC, conflicting volume 578 1247 567
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 578 1198 567
tC, single (s) 41 64 6.0
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 100 100 92
¢cM capacity (veh/h) 1005 173 544
Direction, Lane # EB1 WB1 NB1
Volume Total 578 680 42
Volume Left 0 0 0
Volume Right 23 0 42
cSH 1700 1700 544
Volume to Capacity 034 040 0.08
Queue Length 95th (ft) 0 0 6
Control Delay (s) 0.0 00 122
Lane LOS B
Approach Delay (s) 0.0 0.0 122
Approach LOS B
Intersection Summary
Average Delay 04
Intersection Capacity Utilization 38.2% ICU Level of Service
Analysis Period (min) 15

* User Entered Value

2023 Build Weekday Evening

Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\B PM.syn



Marble Street at Blandin Avenue and Private Drive




11: Private Drive/Marble Street & Blandin Avenue

6/3/2016

A ey v At ML S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR S8BL SBT SBR
Lane Configurations s P 8 & 4>
Volume (veh/h) 45 390 1 0 325 9 0 0 0 4 0 34
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 08 08 08 098 098 098 092 092 092 068 068 068
Hourly flow rate (vph) 51 438 1 0 332 9 0 0 0 6 0 50
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 908
pX, platoon unblocked
vC, conflicting volume 3 439 926 881 439 876 877 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 341 439 926 881 439 876 877 336
tC, single (s) 4.1 41 *6.0 6.5 %0 *60 *6.0 *6.0
tC, 2 stage (s)
tF (s) 2.2 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 100 100 100 100 98 100 93
¢M capacity (veh/h) 1218 1131 300 276 638 344 313 724
Direction, Lane # EB1 WB1 NB1 $SBi
Volume Total 490 341 0 56
Volume Left 51 0 0 6
Volume Right 1 9 0 50
cSH 1218 1131 1700 648
Volume to Capacity 004 000 000 0.9
Queue Length 95th (ft) 3 0 0 7
Control Delay (s) 1.2 0.0 0.0 111
Lane LOS A A B
Approach Delay (s) 1.2 0.0 00 11
Approach LOS A B
Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min)

*  User Entered Value

15

2016 Existing Weekday Morning

Synchro 8 - Report

S:\Jobs\7325\Synchro Analysis\EX AM.syn



11: Private Drive/Marble Street & Blandin Avenue 6/3/2016
Aoy ¢ ANt A2 M4

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

Lane Configurations P S P S & &

Volume (veh/h) 33 365 0 0 610 19 2 0 2 17 1 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 08 08 08 050 050 050 074 074 074

Hourly flow rate (vph) 36 401 0 0 693 22 4 0 4 23 1 72

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 908

pX, platoon unblocked

vC, conflicting volume 715 401 1250 1188 401 1182 1178 704

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 715 401 1250 1188 401 1182 1178 704

tC, single (s) 41 41 *6.0 65 *6.0 6.0 *60 6.0

tC, 2 stage (s)

tF (s) 22 22 35 4.0 3.3 3.5 4.0 33

p0 queue free % 96 100 98 100 99 90 99 84

¢cM capacity (veh/h) 895 1169 180 182 668 233 218 456

Direction, Lane # EB1 WB1 NB1 SBi

Volume Total 437 715 8 96

Volume Left 36 0 4 23

Volume Right 0 22 4 72

cSH 895 1169 284 366

Volume to Capacity 004 000 003 026

Queue Length 95th (ft) 3 0 2 26

Control Delay (s) 1.2 00 181 18.3

Lane LOS A C C

Approach Delay (s) 1.2 00 1841 18.3

Approach LOS C C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

* User Entered Value

2016 Existing Weekday Evening

Synchro 8 - Report

S:\Jobs\7325\Synchro Analysis\EX PM.syn



11: Private Drive/Marble Street & Blandin Avenue 6/3/2016

A ey ¢ ANt AN S

* Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations iy iy iy iy
Volume (veh/h) 48 420 1 0 353 10 0 0 0 4 0 36
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 09 092 09 098 098 092 092 092 092 092 092
Hourly flow rate (vph) 52 457 1 0 360 10 0 0 0 4 0 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 908
pX, platoon unblocked
vC, conflicting volume 370 458 966 932 457 927 927 365

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 370 458 966 932 457 927 927 365
tC, single (s) 4.1 4.1 *6.0 65 "0 *6.0 *6.0 *6.0
tC, 2 stage (s)

tF (s) 22 2.2 3.5 4.0 3.3 3.5 40 3.3
pO queue free % 96 100 100 100 100 99 100 94
¢M capacity (veh/h) 1188 1114 289 257 623 322 294 698
Direction; Lane # EB1 WB1 NB1 8B1

Volume Total 510 370 0 43

Volume Left 52 0 0 4

Volume Right 1 10 0 39

cSH 1188 1114 1700 625

Volume to Capacity 004 000 000 007

Queue Length 95th (ft) 3 0 0 6

Control Delay (s) 1.3 0.0 00 1.2

Lane LOS A A B

Approach Delay (s) 1.3 0.0 00 1.2

Approach LOS A B

Intersection Summary

Average Delay 12

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

* User Entered Value

2023 No-Build Weekday Morning Synchro 8 - Report
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11: Private Drive/Marble Street & Blandin Avenue

6/3/2016

O e T U Y R
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations & P P8 P % P %
Volume (veh/h) 35 397 0 0 658 20 2 0 2 18 1 57
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 050 050 050 092 092 092
Hourly flow rate (vph) 38 432 0 0 715 22 4 0 4 20 1 62
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 908
pX, platoon unblocked
vC, conflicting volume 737 432 1296 1245 432 1238 1234 726
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 737 432 1296 1245 432 1238 1234 726
tC, single (s) 41 41 *6.0 65 "0 B0 *6.0 '6.0
tC, 2 stage (s)
tF (s) 22 22 35 40 3.3 35 4.0 3.3
p0 queue free % 96 100 98 100 99 91 99 86
cM capacity (veh/h) 878 1139 173 168 643 216 202 444
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 470 737 8 83
Volume Left 38 0 4 20
Volume Right 0 22 4 62
cSH 878 1139 272 351
Volume to Capacity 004 000 003 024
Queue Length 95th (ft) 3 0 2 23
Control Delay (s) 1.2 00 186 184
Lane LOS A C C
Approach Delay (s) 1.2 00 186 184
Approach LOS C C
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

*  User Entered Value

2023 No-Build Weekday Evening

Synchro 8 - Report
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11: Private Drive/Marble Street & Blandin Avenue

6/9/2016

2 ey ¢ ANt AN S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT §8BR
Lane Configurations & P 1N & P 1N
Volume (veh/h) 48 421 1 0 358 21 0 0 0 4 0 36
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 098 098 09 092 092 092 092 092 092
Hourly flow rate (vph) 52 458 1 0 365 21 0 0 0 4 0 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 909
pX, platoon unblocked
vC, conflicting volume 387 459 978 949 458 939 939 376
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol 387 459 978 949 458 939 939 376
tC, single (s) 4.1 4.1 *6.0 65 "0 *60 *6.0 *6.0
tC, 2 stage (s)
tF (s) 22 22 35 40 3.3 3.5 4.0 33
p0 queue free % 96 100 100 100 100 99 100 94
¢M capacity (veh/h) 1172 1113 285 251 623 317 290 689
Direction, Lane # EB1 WB1 NB1 S8B1
Volume Total 511 387 0 43
Volume Left 52 0 0 4
Volume Right 1 21 0 39
cSH 172 1113 1700 617
Volume to Capacity 004 000 000 0.07
Queue Length 95th (ft) 3 0 0 6
Control Delay (s) 1.3 0.0 00 113
Lane LOS A A B
Approach Delay (s) 1.3 0.0 00 113
Approach LOS A B
Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min)

* User Entered Value

15

2023 Build Weekday Morning

Synchro 8 - Report
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11: Private Drive/Marble Street & Blandin Avenue

6/9/2016

A ey v At AN/
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations P Y & s &
Volume (veh/h) 35 402 0 0 661 26 2 0 2 18 1 57
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 05 050 050 092 092 092
Hourly flow rate (vph) 38 437 0 0 78 28 4 0 4 20 1 62
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 908
pX, platoon unblocked
vC, conflicting volume 747 437 1308 1260 437 1250 1246 733
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 747 437 1308 1260 437 1250 1246 733
tC, single (s) 41 41 *6.0 65 "0 60 .0 *.0
tC, 2 stage (s)
tF (s) 22 22 3.5 40 3.3 3.5 4.0 3.3
p0 queue free % 9 100 98 100 99 91 99 86
cM capacity (veh/h) 871 1134 170 164 639 213 199 440
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 475 747 8 83
Volume Left 38 0 4 20
Volume Right 0 28 4 62
¢SH 871 1134 268 347
Volume to Capacity 004 000 003 024
Queue Length 95th (ft) 3 0 2 23
Control Delay (s) 1.3 00 188 186
Lane LOS A c C
Approach Delay (s) 1.3 00 188 186
Approach LOS C C
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
*  User Entered Value
2023 Build Weekday Evening Synchro 8 - Report
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Blandin Avenue at Site Drive




17: Blandin Avenue & Site Drive 6/9/2016

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 T L

Volume (veh/h) 1 424 363 19 13 16
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 1 461 395 21 14 17
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 587

pX, platoon unblocked

vC, conflicting volume 415 868 405

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 415 868 405
{C, single (s) 4.1 6.0 *6.0
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 100 96 97
cM capacity (veh/h) 1144 358 665
Direction, Lane # EB1 WB1 SB1

Volume Total 462 415 32

Volume Left 1 0 14

Volume Right 0 2 17

cSH 1144 1700 480

Volume to Capacity 000 024 007

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 00 130

Lane LOS A B

Approach Delay (s) 0.0 00 130

Approach LOS B

Intersection Summary

Average Delay 05

Intersection Capacity Utilization 33.1% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

2023 Build Weekday Morning Synchro 8 - Report
S:\Jobs\7325\Synchro Analysis\B AM.syn



17: Blandin Avenue & Site Drive 6/9/2016

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 3 L

Volume (veh/h) 5 415 678 77 7 9
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 09 092 09 092 092
Hourly flow rate {vph) 5 451 737 84 8 10
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 617

pX, platoon unblocked

vC, conflicting volume 821 1241 779

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 821 1241 779
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 22 3.5 33
p0 queue free % 99 96 98
cM capacity (veh/h) 817 194 399
Direction, Lane # EB1 WB1 SB1

Volume Total 457 821 17

Volume Left 5 0 8

Volume Right 0 84 10

cSH 817 1700 273

Volume to Capacity 001 048 0.06

Queue Length 95th (ft) 1 0 5

Control Delay (s) 0.2 00 191

Lane LOS A C

Approach Delay (s) 0.2 00 191

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

2023 Build Weekday Evening Synchro 8 - Report
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Blandin Avenue at Beaver Street and Plaza Drive




3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

v ~ S~ b A2 N A2 Ao

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations ol % S d fr ony

Volume (vph) 12 10 9 37 174 16 2 199 277 362 9 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 1 1 12 12 1 1 1 13 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 088 097

Frt 0.96 1.00 099 1.00 085 098

Flt Protected 0.97 095 1.00 1.00 100 09

Satd. Flow (prot) 1770 1745 1780 1818 2668 3297

Flt Permitted 0.97 095 1.00 1.00 100 096

Satd. Flow (perm) 1770 1745 1780 1818 2668 3297

Peak-hour factor, PHF 086 08 08 08 08 086 093 093 093 09 09% 096
Adi. Flow (vph) 14 12 10 43 202 19 2 214 298 377 9 36
RTOR Reduction (vph) 0 35 0 0 2 0 0 0 131 103 0 0
Lane Group Flow {vph) 0 1 0 43 219 0 0 216 167 319 0 0
Heavy Vehicles (%) 0% 0% 1% 0% 2% 0% 0% 1% 3% 2% 0% 0%
Turn Type Prot Prot Split NA Split NA Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 44 368 368 953 953 209

Effective Green, g (s) 6.4 388 388 973 973 229

Actuated g/C Ratio 0.04 022 022 056 056 013

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 65 389 396 1016 1491 433

v/s Ratio Prot ¢0.00 002 ¢0.12 c0.12 006 c0.10

v/s Ratio Perm

v/c Ratio 0.02 011 055 021 011 0.74

Uniform Delay, d1 80.8 539 599 192 180 726

Progression Factor 1.00 1.00 1.00 068 103 100

Incremental Delay, d2 0.1 0.1 1.7 0.5 0.1 6.4

Delay (s) 80.9 540 616 136 188 790

Level of Service F D E B B E

Approach Delay (s) 80.9 60.4 16.6 79.0

Approach LOS F E B E

Intersection Summary

HCM 2000 Control Delay 49.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 240

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

2016 Existing Weekday Morning Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

S T B

Lane Group WBL NBL NBT S8BT SBR  NEL
Lane Group Flow (vph) 36 43 221 216 298 422
v/c Ratio 019 011 05 021 018 0.79
Control Delay 22 570 667 13.3 1.8 631
Queue Delay 0.2 0.0 0.4 26 0.7 5.2
Total Delay 24 570 672 15.9 25 683
Queue Length 50th (ft) 0 40 230 80 5 176
Queue Length 95th (ft) 0 76 310 118 1 237
Internal Link Dist (ft) 140 488 170 199
Turn Bay Length (ft) 40

Base Capacity (vph) 223 389 397 1017 1623 593
Starvation Cap Reductn 0 0 0 679 983 0
Spillback Cap Reductn 35 0 26 0 0 115
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 019 0141 060 064 047 0.88
Intersection Summary

2016 Existing Weekday Morning Synchro 8 - Report

S:\Jobs\7325\Synchro Analysis\EX AM.syn



3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

PO N N . T S N S

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations bl % T d ff

Volume (vph) 26 36 22 35 216 25 8 227 572 300 28 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 1 1 12 12 1" 1" 1 13 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4,0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 088 097

Frt 0.96 1.00 098 100 085 096

Fit Protected 0.96 095 1.00 1.00 100 09

Satd. Flow (prot) 1803 1745 1792 1816 2748 3311

Flit Permitted 0.96 095 1.00 1.00 100 096

Satd. Flow (perm) 1803 1745 1792 1816 2748 3311

Peak-hour factor, PHF 088 08 08 08 08 082 08 08 08 092 092 092
Adj. Flow (vph) 30 41 25 43 263 30 9 264 665 326 30 70
RTOR Reduction (vph) 0 91 0 0 2 0 0 0 323 103 0 0
Lane Group Flow (vph) 0 5 0 43 291 0 0 273 342 323 0 0
Heavy Vehicles (%) 0% 0% 5% 0% 1% 0% 0% 1% 0% 0% 0% 0%
Tum Type Prot Prot Split NA Split NA Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 6.2 445 445 876 876 209

Effective Green, g (s) 8.2 465 465 896 896 229

Actuated g/C Ratio 0.05 027 027 051 051 013

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 84 466 478 935 1415 435

v/s Ratio Prot 0.00 0.02 ¢0.16 c0.15 012 ¢0.10

v/s Ratio Perm

v/c Ratio 0.05 009 061 029 024 074

Uniform Delay, d1 79.2 479 558 241 234 727

Progression Factor 1.00 1.00 1.00 0.71 123 1.00

Incremental Delay, d2 03 0.1 2.2 0.7 0.4 6.7

Delay (s) 79.5 480  58.0 178 291 794

Level of Service E D E B C E

Approach Delay (s) 795 56.7 25.8 79.4

Approach LOS E E C E

Intersection Summary.

HCM 2000 Control Delay 47.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

2016 Existing Weekday Evening Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

S T B

Lane Group WBL  NBL NBT SBT SBR  NEL
Lane Group Flow (vph) 96 43 293 273 665 426
vic Ratio 048 009 061 029 038 0.79
Control Delay 138 494 619 179 22 633
Queue Delay 1.7 0.0 0.9 26 0.5 7.2
Total Delay 155 494 628 204 27 706
Queue Length 50th (ft) 0 37 289 17 26 178
Queue Length 95th (ft) 33 67 362 144 27 240
Internal Link Dist (ft) 140 488 170 199
Turn Bay Length (ft) 40

Base Capacity {vph) 225 466 481 934 1736 595
Starvation Cap Reductn 0 0 0 533 600 0
Spillback Cap Reductn 47 0 51 0 0 127
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 054 009 068 068 059 09
Intersection Summary

2016 Existing Weekday Evening Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

'R T BV R Y A

Movement WBL2 WBL WBR NBL NBT NBR  SBL SBT SBR NEL NER NER2
Lane Configurations bl % 1 4 r Ny

Volume (vph) 12 10 9 40 187 16 2 216 303 390 9 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 1 1 12 12 1 1 1 13 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 100 088 097

Frt 0.96 1.00 099 100 085 098

FIt Protected 0.97 095 1.00 1.00 100 096

Satd. Flow (prot) 1764 1745 1782 1818 2668 3297

FIt Permitted 0.97 095  1.00 1.00 100 096

Satd. Flow (perm) 1764 1745 1782 1818 2668 3297

Peak-hour factor, PHF 092 092 092 092 092 092 093 093 093 09 09 096
Adj. Flow (vph) 13 1 10 43 203 17 2 232 326 406 9 40
RTOR Reduction (vph) 0 33 0 0 2 0 0 0 143 103 0 0
Lane Group Flow (vph) 0 1 0 43 218 0 0 234 183 352 0 0
Heavy Vehicles (%) 0% 0% 1% 0% 2% 0% 0% 1% 3% 2% 0% 0%
Turn Type Prot  Prot Split NA Split NA  Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 4.4 366 366 955 955 218

Effective Green, g (s) 6.4 386 386 975 975 238

Actuated g/C Ratio 0.04 022 022 056 056 0.14

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 64 387 395 1018 1495 450

v/s Ratio Prot 0.00 0.02 c0.12 c0.13 007 c0.11

v/s Ratio Perm

v/c Ratio 0.02 011 055 023 012 0.78

Uniform Delay, d1 80.8 540 60.0 193 181 726

Progression Factor 1.00 1.00 1.00 0.68 1.04 1.00

Incremental Delay, d2 0.1 0.1 1.7 0.5 0.2 8.6

Delay (s) 80.9 541 617 136 190 812

Level of Service F D E B B F

Approach Delay (s) 80.9 60.5 16.7 81.2

Approach LOS F E B F

Intersection Summary

HCM 2000 Control Delay 495 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 042

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

2023 No-Build Weekday Morning Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive

6/3/2016

S T B
Lane Group WBL NBL  NBT S8BT SBR  NEL
Lane Group Flow (vph) 34 43 220 234 326 455
vic Ratio 018 011 05 023 020 082
Control Delay 21 571 669 134 18 664
Queue Delay 0.3 0.0 0.6 2.7 07 127
Total Delay 23 571 674 1641 24 790
Queue Length 50th (ft) 0 4 229 97 7 195
Queue Length 95th (ft) 0 80 326 124 13 262
Internal Link Dist ft) 140 488 170 199
Turn Bay Length (ft) 40
Base Capacity (vph) 222 386 3% 1019 1638 593
Starvation Cap Reductn 0 0 0 663 961 0
Spillback Cap Reductn 41 0 34 0 0 121
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 019 011 061 066 048 096
Intersection Summary

2023 No-Build Weekday Morning

Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

VA R N N .S T T R L !

Movement WBL2Z WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations bl % T 4 ol L

Volume (vph) 26 36 22 38 237 25 8 244 618 329 28 69
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 11 1 12 12 11 1 1 13 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 083 097

Frt 0.96 1.00 099 1.00 08 097

Fit Protected 0.96 0.9 1.00 100 100 0.9

Satd. Flow (prot) 1802 1745  179% 1816 2748 3314

FIt Permitted 0.96 095 1.00 1.00 100 0.96

Satd. Flow (perm) 1802 1745 1794 1816 2748 3314

Peak-hour factor, PHF 092 092 092 092 092 092 09 09 092 092 092 092
Adj. Flow (vph) 28 39 24 41 258 27 9 265 672 358 30 75
RTOR Reduction (vph) 0 87 0 0 1 0 0 0 322 103 0 0
Lane Group Flow (vph) 0 4 0 41 284 0 0 274 350 360 0 0
Heavy Vehicles (%) 0% 0% 5% 0% 1% 0% 0% 1% 0% 0% 0% 0%
Turn Type Prot Prot Split NA Split NA Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 6.1 435 435 886 886 221

Effective Green, g (s) 8.1 455 455 906 906 241

Actuated g/C Ratio 0.05 026 026 052 052 014

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 456 469 945 1430 459

v/s Ratio Prot 0.00 0.02 ¢0.16 c015 013 0.1

v/s Ratio Perm

v/c Ratio 0.05 009 060 029 024 079

Uniform Delay, d1 79.3 486 564 235 229 724

Progression Factor 1.00 1.00 1.00 069 123 100

Incremental Delay, d2 0.3 0.1 22 0.7 0.4 8.6

Delay (s) 79.5 48.7 586 169 285 810

Level of Service E D E B C F

Approach Delay (s) 79.5 57.3 251 81.0

Approach LOS E E C F

Intersection Summary.

HCM 2000 Control Delay 47.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

2023 No-Build Weekday Evening Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/3/2016

xS

Lane Group WBL _NBL NBT  SBT SBR  NEL
Lane Group Flow (vph) 91 41 285 274 672 463
v/c Ratio 046 009 061 029 038 083
Control Delay 125 505 629 16.8 21 669
Queue Delay 1.7 0.0 2.1 3.0 06 183
Total Delay 142 505 650 199 26 852
Queue Length 50th (ft) 0 36 284 114 27 200
Queue Length 95th (ft) 30 73 404 143 32 268
Internal Link Dist (ft) 140 488 170 199
Turn Bay Length (ft) 40

Base Capacity (vph) 225 456 470 944 1752 596
Starvation Cap Reductn 0 0 0 556 642 0
Spillback Cap Reductn 50 0 84 0 0 130
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 052 009 074 071 061 099
Intersection Summary

2023 No-Build Weekday Evening Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/9/2016

VAR N N D I S N S !

Movement WBLZ WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations b % s d ff W

Volume (vph) 12 10 9 41 187 16 2 216 321 400 9 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 1 1 12 12 1 1 1 13 12
Total Lost time (s) 4.0 40 4.0 4.0 40 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 088 097

Frt 0.96 1.00 0.99 1.00 085 0.98

Fit Protected 0.97 095 1.00 100 100 096

Satd. Flow (prot) 1764 1745 1782 1818 2668 3296

Fit Permitted 0.97 095 1.00 1.00 1.00 096

Satd. Flow (perm) 1764 1745 1782 1818 2668 3296

Peak-hour factor, PHF 092 092 092 09 092 09 093 093 093 09 09 09
Adj. Flow (vph) 13 1 10 45 203 17 2 232 345 417 9 43
RTOR Reduction (vph) 0 33 0 0 2 0 0 0 162 102 0 0
Lane Group Flow (vph) 0 1 0 45 218 0 0 234 193 367 0 0
Heavy Vehicles (%) 0% 0% 11% 0% 2% 0% 0% 1% 3% 2% 0% 0%
Tum Type Prot Prot Split NA Split NA  Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 44 366 366 955 955 222

Effective Green, g (s) 6.4 386 386 975 975 242

Actuated g/C Ratio 0.04 022 022 056 056 0.14

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 64 387 395 1018 1495 458

v/s Ratio Prot 0.00 0.03 ¢0.12 c0.13 007 c0.11

v/s Ratio Perm

vlc Ratio 0.02 012 055 023 013 0.80

Uniform Delay, d1 80.8 541  60.0 193 181 726

Progression Factor 1.00 1.00 1.00 066 099 1.00

Incremental Delay, d2 0.1 0.4 1.7 0.5 0.2 9.7

Delay (s) 80.9 542 617 133 182 822

Level of Service F D E B B F

Approach Delay (s) 80.9 60.4 16.2 82.2

Approach LOS F E B F

Intersection Summary

HCM 2000 Control Delay 49.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

2023 Build Weekday Moming Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/9/2016

R T B S

Lane Group WBL  NBL  NB SBT  SBR  NEL
Lane Group Flow {vph) 34 45 220 234 345 469
v/c Ratio 018 012 05 023 021 084
Control Delay 21 572 669 131 1.7 679
Queue Delay 0.2 0.0 0.6 27 0.7 169
Total Delay 23 572 675 158 23 848
Queue Length 50th (ft) 0 43 229 96 7 204
Queue Length 95th (ft) 0 83 326 118 14 272
Internal Link Dist (ft) 140 488 170 199
Turn Bay Length (ft) 40

Base Capacity (vph) 222 386 396 1019 1647 593
Starvation Cap Reductn 0 0 0 664 945 0
Spillback Cap Reductn 39 0 36 0 0 119
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 019 012 061 066 049 099
Intersection Summary

2023 Build Weekday Morning Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/9/2016

AN T BV R B At

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations b % T d ff N

Volume (vph) 26 36 22 40 237 25 8 244 693 334 28 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 13 12 11 11 12 12 11 1 11 13 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1.00 088 097

Frt 0.96 1.00 099 100 08 097

Flt Protected 0.96 095 1.00 1.00 100 096

Satd. Flow (prot) 1802 1745 1794 1816 2748 3313

Flt Permitted 0.96 095 1.00 1.00 100 096

Satd. Flow (perm) 1802 1745 1794 1816 2748 3313

Peak-hour factor, PHF 092 092 092 092 092 092 092 09 092 092 092 092
Adj. Flow (vph) 28 39 24 43 258 27 9 265 753 363 30 77
RTOR Reduction (vph) 0 87 0 0 1 0 0 0 361 102 0 0
Lane Group Flow (vph) 0 4 0 43 284 0 0 274 392 368 0 0
Heavy Vehicles (%) 0% 0% 5% 0% 1% 0% 0% 1% 0% 0% 0% 0%
Turn Type Prot Prot Split NA Split NA Prot Prot

Protected Phases 1 1 5 5 4 4 4 7

Permitted Phases

Actuated Green, G (s) 6.1 435 435 886 886 222

Effective Green, g (s) 8.1 455 455 906 906 24.2

Actuated g/C Ratio 0.05 026 026 052 052 014

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 456 469 945 1430 480

v/s Ratio Prot 0.00 002 c0.16 c0.15 014 c0.11

v/s Ratio Perm

v/c Ratio 0.05 0.09 060 029 027 080

Uniform Delay, d1 79.3 486  56.4 235 233 725

Progression Factor 1.00 1.00 1.00 069 137 1.00

Incremental Delay, d2 0.3 0.1 22 0.7 04 94

Delay (s) 79.5 487 586 169 323 819

Level of Service E D E B C F

Approach Delay (s) 79.5 57.3 28.2 81.9

Approach LOS E E C F

Intersection Summary

HCM 2000 Control Delay 48.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

2023 Build Weekday Evening Synchro 8 - Report
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3: Blandin Avenue & Beaver Street & Plaza Drive 6/9/2016

. TR N SR

Lane Group WEL NBL NBT SBT SBR  NEL
Lane Group Flow (vph) 91 43 285 274 753 470
vic Ratio 046 009 061 029 042 083
Control Delay 125 506 629 16.9 23 678
Queue Delay 1.7 0.0 1.9 38 07 217
Total Delay 142 506 648 207 30 894
Queue Length 50th (ft) 0 37 284 104 34 205
Queue Length 95th (ft) 30 76 404 130 40 273
Internal Link Dist (ft) 140 488 170 199
Turn Bay Length (ft) 40

Base Capacity (vph) 225 456 470 944 1791 596
Starvation Cap Reductn 0 0 0 575 650 0
Spillback Cap Reductn 50 0 81 0 0 130
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 052 009 073 074 066 1.01
Intersection Summary

2023 Build Weekday Evening Synchro 8 - Report
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Waverly Street at Beaver Street




1: Beaver Street/Bishop Street & Route 135

6/3/2016

N Y,
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N s N 4 i L T S LI &
Volume (vph) 161 345 73 44 220 310 51 446 48 200 361 154
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 12 12 13 12 12 10 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1.0 4.0
Lane Util. Factor 1.00 1.00 100 100 100 100 09 1.00 095
Frt 1.00 097 100 100 08 100 099 1.00 096
Flt Protected 095 1.00 095 100 100 09 100 095 1.00
Satd. Flow (prot) 1728 1817 1743 1845 1538 1685 3512 1703 3404
FIt Permitted 046  1.00 0.41 100 100 045 1.00 007 1.00
Satd. Flow (perm) 843 1817 748 1845 1538 798 3512 124 3404
Peak-hour factor, PHF 090 09 090 094 094 09 092 092 092 09 095 095
Ad. Flow (vph) 179 383 81 47 234 330 55 485 52 211 380 162
RTOR Reduction (vph) 0 5 0 0 0 172 0 4 0 0 23 0
Lane Group Flow (vph) 179 459 0 47 234 158 55 533 0 21 519 0
Heavy Vehicles (%) 1% 2% 1% % 3% 5% 0% 1% 4% 6% 1% 2%
Turn Type D.P+P NA Perm NA  Prot Perm NA custom NA
Protected Phases 1 1234 234 234 8 7 678
Permitted Phases 234 234 8 68
Actuated Green, G (s) 700 760 56.0 560 560 240 24.0 740 86.0
Effective Green, g (s) 720 76.0 5.0 5.0 5.0 260 26.0 89.0 880
Actuated g/C Ratio 041 044 032 032 032 015 015 051  0.51
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 793 240 593 494 119 524 344 1721
v/s Ratio Prot 0.04 ¢0.25 013 010 ¢0.15 c0.11 015
v/s Ratio Perm 0.13 0.06 0.07 c0.20
vic Ratio 042 058 020 039 032 046 1.02 061 030
Uniform Delay, d1 340 369 427 458 446 676 740 620 251
Progression Factor 1.00 1.00 100 100 100 089 088 079 0.15
Incremental Delay, d2 0.7 1.0 04 04 04 22 385 2.2 0.1
Delay (s) 46 380 431 463 450 626 1036 51.2 3.7
Level of Service C D D D D E F D A
Approach Delay (s) 37.1 45.3 99.8 17.0
Approach LOS D D F B
Intersection' Summary.
HCM 2000 Control Delay 47.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

2016 Existing Weekday Morning

Synchro 8 - Report
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1. Beaver Street/Bishop Street & Route 135

6/3/2016

O R
Lane Group EBL EBT WBL WBT WBR NBL NBT  SBL S8BT
Lane Group Flow (vph) 179 464 47 234 330 55 537 211 542
v/c Ratio 041 057 019 038 048 046 1.02 061 031
Control Delay 328 382 439 465 132 713 1009 452 37
Queue Delay 0.0 0.0 0.0 0.0 0.0 00 296 09 41
Total Delay 328 382 439 465 132 713 1305 461 7.8
Queue Length 50th (ft) 125 383 38 205 61 35 ~341 208 58
Queue Length 95th (ft) 184 502 76 288 159 mb5 #438 m263  m67
Internal Link Dist (ft) 415 313 170 71
Turn Bay Length (ft) 270 120 120

Base Capacity (vph) 440 818 249 615 682 119 528 344 1743
Starvation Cap Reductn 0 0 0 0 0 0 67 28 1099
Spillback Cap Reducin 1 0 0 0 7 0 16 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 057 019 038 049 046 116 067 084

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.

2016 Existing Weekday Morning

Synchro 8 - Report
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1: Beaver Street/Bishop Street & Route 135

6/3/2016

A ey ¢ AN 2L
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % g % 4 if L T S % b
Volume (vph) 140 275 54 75 272 281 63 424 51 249 678 244
Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 12 12 13 12 12 10 12 12 12 12 12
Total Lost time (s) 40 40 40 4.0 4.0 4.0 4.0 1.0 40
Lane Util. Factor 1.00 1.00 1.00 100 100 1.00 095 1.00 095
Frt 1.00 098 100 100 085 100 098 1.00 096
Flt Protected 095 1.00 095 100 100 095 1.00 095 1.00
Satd. Flow (prot) 1728 1838 1793 1900 1615 1685 3544 1770 3467
Fit Permitted 039 1.00 053 100 100 030 1.00 0.07 1.00
Satd. Flow (perm) 700 1838 1006 1900 1615 529 3544 128 3467
Peak-hour factor, PHF 090 09 090 093 09 093 09 093 093 09 09 09
Adj. Flow (vph) 156 306 60 81 292 302 68 456 55 259 706 254
RTOR Reduction (vph) 0 4 0 0 0 126 0 5 0 0 17 0
Lane Group Flow (vph) 156 362 0 81 292 176 68 506 0 259 943 0
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 0% 2% 2% 0% 0%
Turn Type D.P+P NA Perm NA Prot  Perm NA custom NA
Protected Phases 1 1234 234 234 8 7 678
Permitted Phases 234 234 8 68
Actuated Green, G (s) 69.9 759 559 559 559 240 240 741 861
Effective Green, g (s) 719 759 559 559 559 260 260 89.1 881
Actuated g/C Ratio 041 044 032 032 032 015 015 051 051
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 801 323 610 518 79 529 359 1755
v/s Ratio Prot 004 ¢0.20 c0.15 0.1 c0.14 c0.13 027
v/s Ratio Perm 0.13 0.08 0.13 c0.24
v/c Ratio 041 045 025 048 034 08 096 072 054
Uniform Delay, d1 34.1 344 436 474 450 722 734 635 291
Progression Factor 1.00 1.00 1.00 1.00 100 101 1.01 087 029
Incremental Delay, d2 0.7 04 04 0.6 04 468 234 0.7 0.0
Delay (s) 348 349 440 480 454 1200 974 55.6 85
Level of Service C C D D D F F E A
Approach Delay (s) 34.8 46.3 100.1 18.5
Approach LOS C D F B
Intersection Summary
HCM 2000 Control Delay 43.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 66.9% ICU Level of Service 0

Analysis Period (min) 15
¢ Critical Lane Group

2016 Existing Weekday Evening

Synchro 8 - Report
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1. Beaver Street/Bishop Street & Route 135

6/3/2016

P A Y N

4

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 156 366 81 292 302 68 511 259 960
v/c Ratio 040 044 024 046 046 087 096 072 054
Control Delay 325 345 445 487 190 1296 965 479 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 00 430 47 514
Total Delay 325 345 446 487 190 1296 1395 526 59.8
Queue Length 50th (ft) 107 280 67 264 99 58 255 264 461
Queue Length 95th (ft) 161 375 117 361 194 m#145  #407 m270 m123
Internal Link Dist (ft) 415 313 170 71
Turn Bay Length (ft) 270 120 120

Base Capacity (vph) 392 819 330 624 655 78 534 359 1772
Starvation Cap Reductn 0 0 0 0 0 0 113 52 1012
Spillback Cap Reductn 2 17 9 0 6 0 86 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 040 046 025 047 047 087 121 084 126
Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

2016 Existing Weekday Evening

Synchro 8 - Report
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1: Beaver Street/Bishop Street & Route 135

6/3/2016

Ay T AN A2 M S
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % 4 [l LI S LI 4+
Volume (vph) 173 371 78 47 236 334 55 480 51 222 396 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1" 12 12 13 12 12 10 12 12 12 12 12
Total Lost time (s) 40 4.0 4.0 4.0 40 4.0 4.0 1.0 4.0
Lane Util. Factor 1.00  1.00 100 100 100 100 095 1.00 095
Frt 1.00 097 100 100 085 100 099 1.00 096
Fit Protected 095  1.00 095 100 100 095 1.00 095 1.00
Satd. Flow (prot) 1728 1817 1743 1845 1538 1685 3513 1703 3406
Fit Permitted 044  1.00 038 100 100 043 1.00 007 1.00
Satd. Flow (perm) 801 1817 693 1845 1538 761 3513 124 3406
Peak-hour factor, PHF 092 092 092 094 094 094 092 092 092 09 09 095
Adj. Flow (vph) 188 403 85 50 251 355 60 522 55 234 417 174
RTOR Reduction (vph) 0 5 0 0 0 173 0 4 0 0 22 0
Lane Group Flow (vph) 188 483 0 50 251 182 60 573 0 234 569 0
Heavy Vehicles (%) 1% 2% 1% 7% 3% 5% 0% 1% 4% 6% 1% 2%
Turn Type D.P+P NA Perm NA Prot  Perm NA custom NA
Protected Phases 1 1234 234 234 8 7 678
Permitted Phases 234 234 8 68
Actuated Green, G (s) 700 76.0 56.0 560 560 240 240 740 860
Effective Green, g (s) 720 760 56.0 560 560 260 26.0 89.0 880
Actuated g/C Ratio 0.41 0.44 032 032 032 015 015 051 051
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 793 223 593 494 113 524 344 1722
v/s Ratio Prot 0.04 c027 014 012 c0.16 c0.12 017
v/s Ratio Perm 0.15 0.07 0.08 0.23
v/c Ratio 045 061 022 042 037 053 1.09 068 0.33
Uniform Delay, d1 343 376 431 463 454 684 740 629 255
Progression Factor 1.00  1.00 1.00 100 1.00 089 087 080 015
Incremental Delay, d2 08 1.3 0.5 05 0.5 35 620 34 0.1
Delay (s) 35.1 39.0 436 468 459 646 126.0 54.0 4.0
Level of Service D D D D D E F D A
Approach Delay (s) 37.9 46.1 120.2 18.2
Approach LOS D D F B
Intersection Summary
HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

2023 No-Build Weekday Morning

Synchro 8 - Report
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1: Beaver Street/Bishop Street & Route 135 6/3/2016
A T Y U B
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL  SBT
Lane Group Flow (vph) 188 488 50 251 355 60 577 234 591
v/c Ratio 044 060 022 041 052 053 109 068 0.34
Control Delay 335 392 49 473 1565 751 1185 489 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 4.7 14 55
Total Delay 335 392 449 473 1565 751 1232 503 9.5
Queue Length 50th (ft) 132 410 41 222 86 38 ~379 236 65
Queue Length 95th (ft) 193 536 82 310 191 mB2 #490 m279 m72
Internal Link Dist (ft) 415 313 170 71
Turn Bay Length (ft) 270 120 120
Base Capacity (vph) 426 818 231 615 682 113 529 344 1744
Starvation Cap Reductn 0 0 0 0 0 0 65 28 1077
Spillback Cap Reductn 3 0 0 0 4 0 22 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 044 060 022 041 052 053 124 074 089
Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

2023 No-Build Weekday Morning

Synchro 8 - Report
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1: Beaver Street/Bishop Street & Route 135

6/3/2016

A ey v ANt A M d
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T b 4 i Y oAb LT 3
Volume (vph) 150 295 58 80 292 31 68 465 55 272 732 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 12 12 13 12 12 10 12 12 12 12 12
Total Lost time (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 1.0 4.0
Lane Util. Factor 1.00  1.00 100 100 100 100 09 1.00 095
Frt 1.00 098 100 100 08 100 098 1.00 096
Flt Protected 095 1.00 085 100 100 09 100 095 1.00
Satd. Flow (prot) 1728 1838 1793 1900 1615 1685 3545 1770 3467
FlIt Permitted 036 1.00 0.51 100 100 028 1.00 007 1.00
Satd. Flow (perm) 649 1838 962 1900 1615 491 3545 128 3467
Peak-hour factor, PHF 092 092 092 09 093 093 093 093 093 09% 09 096
Adj. Flow {vph) 163 321 63 86 314 334 73 500 59 283 762 273
RTOR Reduction (vph) 0 4 0 0 0 130 0 5 0 0 17 0
Lane Group Flow (vph) 163 380 0 86 314 204 73 554 0 283 1018 0
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 0% 2% 2% 0% 0%
Turn Type D.P+P NA Perm NA Prot Perm NA custom NA
Protected Phases 1 1234 234 234 8 7 678
Permitted Phases 234 234 8 68
Actuated Green, G (s) 700 760 5.0 5.0 560 240 240 740 860
Effective Green, g (s) 720  76.0 5.0 560 560 260 26.0 89.0 880
Actuated g/C Ratio 041 044 032 032 032 015 015 051 051
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 367 802 309 611 519 73 529 358 1753
v/s Ratio Prot 004 c0.21 c0.17 013 c0.16 c014 029
v/s Ratio Perm 0.14 0.09 0.15 c0.26
v/c Ratio 044 047 028 051 039 100 105 079 058
Uniform Delay, d1 345 348 439 479 458 740 740 646 3041
Progression Factor 1.00 1.00 1.00 100 100 099 098 087 032
Incremental Delay, d2 0.9 04 05 0.7 05 887 459 1.1 00
Delay (s) 354 352 444 487 463 1617 1184 57.3 9.8
Level of Service D D D D D F F E A
Approach Delay (s) 35.3 471 123.4 20.0
Approach LOS D D F B
Intersection Summary
HCM 2000 Control Delay 49.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 70.6% ICU Level of Service c
Analysis Period (min) 15

¢ Critical Lane Group

2023 No-Build Weekday Evening

Synchro 8 - Report
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1. Beaver Street/Bishop Street & Route 135

6/3/2016

e R
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 163 384 86 314 334 73 559 283 1035
vic Ratio 043 046 027 050 05 1.00 1.05 079 058
Control Delay 332 351 453 496 217 1582 1125 503 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 00 214 96 514
Total Delay 333 351 453 496 217 1582 1339 599 61.0
Queue Length 50th (ft) 113 298 72 287 128 ~71  ~354 293 496
Queue Length 95th (ft) 168 398 125 390 231 m#60 #4467 m274  m460
Internal Link Dist (ft) 415 313 170 14l
Turn Bay Length (ft) 270 120 120

Base Capacity (vph) 375 827 32 633 665 73 534 358 1770
Starvation Cap Reductn 0 0 0 0 0 0 103 52 1013
Spillback Cap Reductn 2 5 2 0 7 0 108 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 044 047 027 050 0.51 1.00 131 092 137

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

2023 No-Build Weekday Evening

Synchro 8 - Report
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1: Beaver Street/Bishop Street & Route 135

6/9/2016

A ey ¢ AN bt A2 S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % S % 4 o Y Y A
Volume (vph) 227 392 78 52 236 334 65 480 51 222 409 165
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 12 12 13 12 12 10 12 12 12 12 12
Total Lost time (s) 40 4.0 4.0 4.0 40 4.0 4.0 1.0 4.0
Lane Util. Factor 1.00 1.00 100 100 100 100 095 1.00 095
Frt 1.00 0.98 1.00 100 085 1.00 099 1.00 0.96
FIt Protected 095 1.00 095 100 100 095 1.00 095 1.00
Satd. Flow (prot) 1728 1819 1743 1845 1538 1685 3513 1703 3410
FlIt Permitted 044 1.00 03 100 100 042 1.00 007 1.00
Satd. Flow (perm) 801 1819 641 1845 1538 750 3513 124 3410
Peak-hour factor, PHF 092 092 092 094 094 094 092 092 092 095 09 095
Adj. Flow (vph) 247 426 85 55 251 355 71 522 55 234 431 174
RTOR Reduction (vph) 0 4 0 0 0 173 0 4 0 0 21 0
Lane Group Flow (vph) 247 507 0 55 251 182 71 573 0 234 584 0
Heavy Vehicles (%) 1% 2% 1% 7% 3% 5% 0% 1% 4% 6% 1% 2%
Turn Type D.P+P NA Perm NA Prot  Perm NA custom NA
Protected Phases 1 1234 234 234 8 7 678
Permitted Phases 234 234 8 68
Actuated Green, G (s) 700 76.0 560 560 56.0 240 240 740  86.0
Effective Green, g (s) 720 76.0 56.0 560 560 260 26.0 89.0 880
Actuated g/C Ratio 041 044 032 032 032 015 015 051 051
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 794 206 593 494 112 524 344 1724
v/s Ratio Prot 0.05 c0.28 014 012 c0.16 c0.12 017
v/s Ratio Perm 0.19 0.09 0.09 c0.23
v/c Ratio 059 064 027 042 037 063 1.09 068 034
Uniform Delay, d1 364 383 438 463 454 695 740 629 256
Progression Factor 1.00 1.00 100 100 100 08 087 080 0.16
Incremental Delay, d2 2.3 1.7 0.7 0.5 0.5 84 621 3.3 0.1
Delay (s) 38.7 400 445 468 459 703 126.6 53.6 41
Level of Service D D D D D E F D A
Approach Delay (s) 39.6 46.1 1204 17.9
Approach LOS D D F B
Intersection Summary
HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

2023 Build Weekday Morning
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1: Beaver Street/Bishop Street & Route 135

6/9/2016

O e
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 247 511 55 251 355 71 577 234 605
v/c Ratio 058 062 026 041 052 063 109 068 035
Control Delay 379 404 465 473 155 817 1189 485 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 4.8 14 6.1
Total Delay 379 404 465 473 155 817 1237 499 102
Queue Length 50th (it) 180 438 46 222 86 45 ~380 236 67
Queue Length 95th (ft) 254 570 90 310 191 m85 #492 m276 m73
Internal Link Dist (ft) 415 313 170 71
Turn Bay Length (ft) 270 120 120

Base Capacity (vph) 426 819 213 615 682 112 529 344 1745
Starvation Cap Reductn 0 0 0 0 0 0 69 28 1072
Spillback Cap Reductn 3 0 0 0 4 0 26 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 058 062 026 041 052 063 125 074 090
Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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1: Beaver Street/Bishop Street & Route 135 6/9/2016
N Y Y,

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

Lane Configurations % T % 4 'l L T ) S L T

Volume (vph) 178 306 58 1 292 311 73 465 55 272 786 262

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

Lane Width 1 12 12 13 12 12 10 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 40 40 40 40 1.0 4.0

Lane Util. Factor 1.00 1.00 100 100 1.00 100 095 1.00 095

Frt 1.00 0.98 100 100 08 100 098 1.00 096

Flt Protected 095 1.00 095 100 100 095 1.00 095 1.00

Satd. Flow (prot) 1728 1839 1793 1900 1615 1685 3545 1770 3475

Flt Permitted 036  1.00 049 100 100 026 1.00 0.07 1.00

Satd. Flow (perm) 649 1839 933 1900 1615 464 3545 128 3475

Peak-hour factor, PHF 092 092 092 093 093 093 093 093 093 09 09 096

Adj. Flow (vph) 193 333 63 12 314 334 78 500 59 283 819 273

RTOR Reduction (vph) 0 4 0 0 0 130 0 5 0 0 16 0

Lane Group Flow (vph) 193 392 0 12 34 204 78 554 0 283 1076 0

Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 0% 2% 2% 0% 0%

Turn Type D.P+P NA Perm NA  Prot Perm NA custom NA

Protected Phases 1 1234 234 234 8 7 678

Permitted Phases 234 234 8 68

Actuated Green, G (s) 700 760 56.0 5.0 560 240 240 740  86.0

Effective Green, g (s) 720 760 560 560 560 260 26.0 89.0 880

Actuated g/C Ratio 041 044 032 032 032 015 015 051  0.51

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 367 803 300 611 519 69 529 358 1757

v/s Ratio Prot 0.05 ¢0.21 017 0413 0.16 c0.14 0.3

v/s Ratio Perm c0.17 0.01 c0.17 c0.26

v/c Ratio 053 049 004 051 039 113 1.0 079  0.61

Uniform Delay, d1 352 351 405 479 458 740 740 646 308

Progression Factor 1.00 1.00 1.00 100 100 099 098 086 0.35

Incremental Delay, d2 1.4 0.5 0.1 0.7 05 1305 459 1.1 0.1

Delay (s) 366 355 406 487 463 2040 1185 56.8 108

Level of Service D D D D D F F E B

Approach Delay (s) 359 473 128.9 20.2

Approach LOS D D F C

Intersection Summary

HCM 2000 Control Delay 49.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 174.0 Sum of lost time (s) 30.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

2023 Build Weekday Evening
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1: Beaver Street/Bishop Street & Route 135 6/9/2016
N
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL S8BT
Lane Group Flow (vph) 193 39 12 314 334 78 559 283 1092
v/c Ratio 051 048 004 050 050 113 1.05 079 062
Control Delay 354 355 399 496 217 1917 1126 499 106
Queue Delay 0.0 0.0 0.0 0.0 0.0 00 215 96 513
Total Delay 354 355 399 496 217 1917 1340 595 619
Queue Length 50th (ft) 136 310 9 287 128 ~10t ~353 293 526
Queue Length 95th (ft) 197 412 27 390 231 m#179  #468 m260 m474
Internal Link Dist (ft) 415 313 170 71
Turn Bay Length (ft) 270 120 120
Base Capacity (vph) 375 828 311 633 665 69 534 358 1772
Starvation Cap Reductn 0 0 0 0 0 0 104 52 1008
Spillback Cap Reductn 2 0 0 0 7 0 11 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 052 048 004 050 051 113 132 092 143
Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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Bishop Street at Howard Street




2: Bishop Street & Howard Street

6/3/2016

2 N Y
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations e N +
Volume (vph} 0 27 228 689 444 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 40 4.0
Lane Util. Factor 088 100 100 095
Frt 08 100 100 1.00
Fit Protected 100 095 100 1.00
Satd. Flow (prot) 2576 1736 1968 3649
FlIt Permitted 1.00 047 100 1.00
Satd. Flow (perm) 2576 864 1968 3649
Peak-hour factor, PHF 0% 09 08 08 092 092
Adj. Flow (vph) 0 301 265 801 483 8
RTOR Reduction (vph) 0 0 0 0 1 0
Lane Group Flow (vph) 0 301 265 801 490 0
Heavy Vehicles (%) 0% 3% 4% 3% 2% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1240 240
Effective Green, g (s) 470 1280 1280 26.0
Actuated g/C Ratio 027 074 074 015
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 695 996 1538 545
v/s Ratio Prot 012 011 ¢023 c0.13
v/s Ratio Perm c0.09 0.18
v/c Ratio 043 027 052 09
Uniform Delay, d1 52.5 88 99 727
Progression Factor 100 051 091 1.00
Incremental Delay, d2 04 01 02 175
Delay (s) 529 46 92 902
Level of Service D A A F
Approach Delay (s) 52.9 81 902
Approach LOS D A F
Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

2016 Existing Weekday Morning

Synchro 8 - Report
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2: Bishop Street & Howard Street 6/3/2016

> v P

Lane Group EBR  NBL NBT  SBT
Lane Group Flow (vph) 301 265 801 491
v/c Ratio 043 026 051 090
Control Delay 284 33 6.7 924
Queue Delay 0.3 23 14 487
Total Delay 28.8 5.6 81 1411
Queue Length 50th (i) 80 20 624 293
Queue Length 95th (ft) 108 md40 mbd83  #395
Internal Link Dist (ft) 71 398
Turn Bay Length (ft)

Base Capacity (vph) 695 1036 1560 546
Starvation Cap Reductn 0 630 521 0
Spillback Cap Reductn o7 0 0 124
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 050 065 077 1.16
Intersection Summary '

# 95th percentile volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

2016 Existing Weekday Morning Synchro 8 - Report
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2: Bishop Street & Howard Street

6/3/2016

ANt LY
Movement EBL EBR NBL NBT S8BT SBR
Lane Configurations i b +
Volume (vph) 0 552 301 544 619 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 40 40
Lane Util. Factor 088 100 100 0095
Frt 085 1.00 100 1.00
Fit Protected 100 095 100 1.00
Satd. Flow (prot) 2627 1787 2007 3687
Fit Permitted 1.00 039 100 1.00
Satd. Flow {perm) 2627 738 2007 3687
Peak-hour factor, PHF 099 099 092 092 092 092
Adj. Flow (vph) 0 558 327 591 673 9
RTOR Reduction {vph}) 0 0 0 0 1 0
Lane Group Flow (vph) 0 558 327 591 681 0
Heavy Vehicles (%) 0% 1% 1% 1% 1% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1239 240
Effective Green, g (s) 470 1280 1279 260
Actuated g/C Ratio 027 074 074 015
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 709 976 1567 550
v/s Ratio Prot c0.21 014 ¢0.16 c0.18
v/s Ratio Perm c0.11  0.13
v/c Ratio 079 034 038 124
Uniform Delay, d1 589 109 84 740
Progression Factor 1.00 083 033 1.00
Incremental Delay, d2 5.8 0.1 01 1222
Delay (s) 64.6 9.2 29 192
Level of Service E A A F
Approach Delay (s) 64.6 51  196.2
Approach LOS E A F
Intersection Summary
HCM 2000 Control Delay 80.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

2016 Existing Weekday Evening
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2: Bishop Street & Howard Street

6/3/2016

>« bt

Lane Group EBR NBL NBT S8BT
Lane Group Flow (vph) 558 327 591 682
vic Ratio 079 032 037 124
Control Delay 38.7 6.6 23 1793
Queue Delay 12.2 35 1.1 1.5
Total Delay 509 101 34 1808
Queue Length 50th (ft) 167 103 28 ~5086
Queue Length 95th (ft) 209 m141 m42  #641
Internal Link Dist (ft) 71 398
Turn Bay Length (ft)

Base Capacity (vph) 709 1005 1582 551
Starvation Cap Reductn 0 572 718 0
Spillback Cap Reductn 135 0 0 91
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 097 076 068 148
Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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2: Bishop Street & Howard Street

6/3/2016

N N
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol % +
Volume (vph) 0 307 248 739 476 8
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 40 4.0
Lane Util. Factor 088 100 100 095
Frt 085 100 100 1.00
Flt Protected 1.00 095 100 1.00
Satd. Flow (prot) 2576 1736 1968 3649
FIt Permitted 1.00 046 100 1.00
Satd. Flow (perm) 2576 835 1968 3649
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 0 334 270 803 517 9
RTOR Reduction (vph) 0 0 0 0 1 0
Lane Group Flow (vph) 0 334 270 803 525 0
Heavy Vehicles (%) 0% 3% 4% 3% 2% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1240 240
Effective Green, g (s) 470 1280 1280 26.0
Actuated g/C Ratio 027 074 074 045
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 695 987 1538 545
vis Ratio Prot 013 011 c023 c0.14
v/s Ratio Perm c0.09 018
vi/c Ratio 048 027 052 0.96
Uniform Delay, d1 53.3 9.0 99 735
Progression Factor 1.00 056 087 1.00
incremental Delay, d2 0.5 0.1 02 293
Delay (s) 53.8 5.2 88 1029
Level of Service D A A F
Approach Delay (s) 53.8 79 1029
Approach LOS D A F
Intersection Summary
HCM 2000 Control Delay 497 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

2023 No-Build Weekday Morning
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2: Bishop Street & Howard Street

6/3/2016

> 8

Lane Group EBR NBL NBT  SBT
Lane Group Flow (vph) 334 270 803 526
v/c Ratio 048 026 05t 097
Control Delay 29.2 37 6.4 1029
Queue Delay 0.5 25 14 412
Total Delay 29.7 6.1 78 1441
Queue Length 50th (ft) 90 33 648 318
Queue Length 95th (ft) 120 m67 m189 #442
Internal Link Dist (ft) 7 398
Turn Bay Length (ft)

Base Capacity (vph) 695 1026 1560 545
Starvation Cap Reductn 0 622 527 0
Spillback Cap Reductn 104 0 0 87
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 057 067 078 115
Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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2: Bishop Street & Howard Street

6/3/2016

AN o8t LY
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ol ol % 4+ An
Volume (vph) 0 602 343 583 664 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 4.0 4.0
Lane Util. Factor 088 100 100 095
Frt 085 1.00 100 1.00
Flt Protected 1.00 095 100 1.00
Satd. Flow (prot) 2627 1787 2007 3686
Ft Permitted 100 037 100 1.00
Satd. Flow (perm) 2627 703 2007 3686
Peak-hour factor, PHF 099 099 092 092 092 092
Adj. Flow (vph) 0 608 373 634 722 10
RTOR Reduction {vph) 0 0 0 0 1 0
Lane Group Flow (vph) 0 608 373 634 731 0
Heavy Vehicles (%) 0% 1% 1% 1% 1% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1240 240
Effective Green, g (s) 470 1280 1280 26.0
Actuated g/C Ratio 027 074 074 015
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 709 965 1568 550
v/s Ratio Prot c023 016 ¢0.18 c0.20
v/s Ratio Perm c0.12 0.14
v/c Ratio 08 039 040 133
Uniform Delay, d1 60.3 13.0 87 740
Progression Factor 100 083 037 1.00
Incremental Delay, d2 10.0 0.2 0.1 1604
Delay (s) 704 109 33 2344
Level of Service E B A F
Approach Delay (s) 704 6.1 2344
Approach LOS E A F
Intersection Summary
HCM 2000 Control Delay 94.0 HCM 2000 Level of Service F
HCM 2000 Volume o Capacity ratio 0.82
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2: Bishop Street & Howard Street

6/3/2016

> v b
Lane Group EBR NBL NBT SBT
Lane Group Flow (vph) 608 373 634 732
vic Ratio 08 037 040 133
Control Delay 44.0 8.1 25 2130
Queue Delay 36.1 3.6 1.2 1.5
Total Delay 80.1 11.6 3.7 21486
Queue Length 50th (ft) 187 151 34 ~568
Queue Length 95th (ft) #2591 m176 mb2  #706
Internal Link Dist (ft) 7 398
Turn Bay Length (ff)
Base Capacity (vph) 709 1007 1591 551
Starvation Cap Reductn 0 530 686 0
Spillback Cap Reductn 138 0 0 94
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 106 078 070 1.60
Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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2: Bishop Street & Howard Street

6/3/2016

O T N B T 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations o ol % L S
Volume (vph) 0 N 266 775 485 8
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 4.0 40
Lane Util. Factor 088 100 1.00 095
Frt 085 100 1.00 1.00
Fit Protected 1.00 095 100 1.00
Satd. Flow (prot) 2576 1736 1968 3649
Fit Permitted 1.00 045 100 1.00
Satd. Flow (perm) 2576 827 1968 3649
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 0 338 289 842 527 9
RTOR Reduction (vph) 0 0 0 0 1 0
Lane Group Flow (vph) 0 338 289 842 535 0
Heavy Vehicles (%) 0% 3% 4% 3% 2% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1240 240
Effective Green, g (s) 470 1280 1280 260
Actuated g/C Ratio 027 074 074 015
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 695 984 1538 545
v/s Ratio Prot 013 012 c0.24 c0.15
v/s Ratio Perm c0.09 0.9
v/c Ratio 049 029 055 098
Uniform Delay, d1 53.4 93 102 738
Progression Factor 1.00 054 081 1.00
Incremental Delay, d2 0.5 0.1 02 337
Delay (s) 53.9 5.1 84 1075
Level of Service D A A F
Approach Delay (s) 53.9 76 1075
Approach LOS D A F
Intersection Summary
HCM 2000 Control Delay 421 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2: Bishop Street & Howard Street

6/3/2016

> &t
Lane Group EBR NBL NBT  SBT
Lane Group Flow (vph) 338 289 842 536
vic Ratio 049 028 054 098
Control Delay 29.3 3.7 6.2 106.8
Queue Delay 0.5 26 1.5 380
Total Delay 29.8 6.3 76 1448
Queue Length 50th (ft) 92 4 635 325
Queue Length 95th (ft) 121 m71 m190  #454
Internal Link Dist (ft) 7 398
Turn Bay Length (ft)
Base Capacity (vph) 695 1024 1560 545
Starvation Cap Reductn 0 605 494 0
Spillback Cap Reductn 106 0 0 89
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 057 069 079 1.18
Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.
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2: Bishop Street & Howard Street

6/3/2016

A N & 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % + MM
Volume (vph) 0 620 352 602 700 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 14 13 12
Total Lost time (s) 4.0 6.0 40 4.0
Lane Util. Factor 088 100 100 095
Frt 08 100 1.00 1.00
Flt Protected 1.00 095 1.00 1.00
Satd. Flow (prot) 2627 1787 2007 3687
Fit Permitted 100 036 100 100
Satd. Flow (perm) 2627 676 2007 3687
Peak-hour factor, PHF 099 099 092 092 092 092
Adj. Flow (vph) 0 626 383 654 761 10
RTOR Reduction (vph) 0 0 0 0 1 0
Lane Group Flow (vph) 0 626 383 654 770 0
Heavy Vehicles (%) 0% 1% 1% 1% 1% 0%
Turn Type custom custom NA NA
Protected Phases 48 1234 1234 6
Permitted Phases 4 578 568
Actuated Green, G (s) 430 1320 1240 240
Effective Green, g (s) 470 1280 1280 260
Actuated g/C Ratio 027 074 074 0415
Clearance Time (s) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 709 957 1568 550
v/s Ratio Prot c024 017 c0.18 cO.21
v/s Ratio Perm c013 014
v/c Ratio 088 040 042 140
Uniform Delay, d1 609 137 88 740
Progression Factor 1.00 077 036 1.00
Incremental Delay, d2 12.5 0.2 0.1 1909
Delay (s) 734 106 33 2649
Level of Service E B A F
Approach Delay (s) 73.4 6.0 2649
Approach LOS E A F
Intersection Summary
HCM 2000 Control Delay 105.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 174.0 Sum of lost time (s) 40.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

¢ Ciitical Lane Group
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2: Bishop Street & Howard Street

6/3/2016

> & 1

Lane Group EBR NBL NBT S8BT
Lane Group Flow (vph) 626 383 654 4
v/c Ratio 088 038 041 140
Control Delay 46.7 8.2 25 2404
Queue Delay 48.6 35 1.4 1.5
Total Delay 952 117 36 2420
Queue Length 50th (ft) 194 157 34 ~618
Queue Length 95th (ft) #287 m183 mbb  #756
Internal Link Dist (ft) 71 398
Turn Bay Length (ft)

Base Capacity (vph) 709 997 1591 551
Starvation Cap Reductn 0 509 655 0
Spillback Cap Reductn 143 0 0 94
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 111 078 070 1.69
Intersection Summary :

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.
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Modera Framingham
Framingham, Massachusetts

SECTION 5

Site Plan Narrative

SUPPORTIVE DOCUMENTATION

Rational Method Surface Area Tabulation
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Water Quality Flow Calculation

TSS Removal Calculation

HydroCAD Data Sheets

8760448.4






Mill Creek Residential
266 Waverly Street
Framingham, MA

Nitsch Project #11085
Proposed Rational Areas
6/17/2016

CB#100

Pavement 6530 Grass 344 Roof 0
Total 6530 Total 344 Total 0
Total Area = 6874.00 |sf 0.158|acres

Weighted C Value = 0.87

CB#101

Pavement 8287 Grass 645 Roof 0
Total 8287 Total 645 Total 0
Total Area = 8932.00 |sf 0.205|acres

Weighted C Value = 0.86

CB#102

Pavement 6161 Grass 705 Roof 0
Total 6161 Total 705 Total 0
Total Area = 6866.00 |sf 0.158|acres

Weighted C Value = 0.84

RD#1

Pavement 0 Grass 0 Roof | 41627.85
Total 0 Total 0 Total | 41627.85
Total Area = 41627.85 |sf 0.956|acres

Weighted C Value = 0.90




Mill Creek Residential
266 Waverly Street
Framingham, MA

Nitsch Project #11085
Proposed Rational Areas

6/17/2016

RD#2

Pavement 0 Grass 0 Roof | 34059.15
Total 0 Total 0 Total | 34059.15
Total Area = 34059.15 |sf 0.782|acres

Weighted C Value = 0.90




Modera Framingham 6/17/16
Nitsch Project #11085

Project Description

File NaMEe ....cooiiiiiiicc 11085 SSA (2016-06-15).SPF

Project Options

Flow Units .. CFS
Elevation Type . .. Elevation
Hydrology Method .. Rational

User-Defined
Hydrodynamic
YES

. NO

Time of Concentration (TOC) Method
Link Routing Method ....
Enable Overflow Ponding at Nodes
Skip Steady State Analysis Time Periods ....

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Jun 17,2016 00:00:00

.. Jun 17,2016 01:00:00

Jun 17,2016 00:00:00

0 days

.. 001:00:00 days hh:mm:ss
. 000:05:00 days hh:mm:ss
. 000:05:00 days hh:mm:ss
.. 30 seconds

Number of Elements

Rain Gages ..
Subbasins

Junctions .
Outfalls .
Flow Diversions

Pumps
Orifices ....
Weirs ...
Outlets ..
Pollutants
Land Uses ....

Rainfall Details

REUIN PEOM. ......eiiiiieciiee e 25 year(s)



Modera Framingham 6/17/16
Nitsch Project #11085

Subbasin Summary

SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)

1 DA-CB#100 0.16 0.87 0.64 0.56 0.09 0.88 0 00:06:00

2 DA-CB#101 0.21 0.86 0.64 0.55 0.11 1.13 0 00:06:00

3 DA-CB#102 0.16 0.84 0.64 0.54 0.08 0.85 0 00:06:00

4 DA-RD#1 0.96 0.90 0.64 0.58 0.55 5.50 0 00:06:00

5 Sub-05 0.78 0.90 0.64 0.58 045 450 0 00:06:00



Modera Framingham 6/17/16
Nitsch Project #11085

Junction Input

SN Element Invert Ground/Rim
ID Elevation (Max)
Elevation

(ft) (ft)

1 CB#100 154.00 156.50
2 CB#101 153.40 156.40
3 CB#102 154.00 156.40
4 DMH#200 153.00 156.60
5 RD#1 154.50 157.20
6 RD#2 155.50 160.50

7 WQS#201 152.80 156.80
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2 Center Plaza, Suite 430
Boston, MA 02108-1928
I 617-338-0063

F:617-338-6472

Nitsch Engineering www.nitscheng.com
NitschJob# 11085 1/2" Calculation Sheet
Calc: NG
Date: 6/17/2016

This spreadsheet should be used to convert water quality volume to an equivilent water quality peak flow rate as outlined in the
new MA DEP guidelines that take effect on October 15, 2013.

Glossary

Water Quality Flow Rate = WQF
Water Quality Volume = wQVv*
unit peak discharge (csm/in) = qu**
Impervious Area in watershed (square miles) = Ai

*WQV is expressed in watershed inches (you must use 0.5-inches in all cases with this method and not 1.0-inches)
** calculate the qu based on the time of concentration (see 0.5" - qu Table)

Compute Water Quality Flow with the following Equation

WQF = (qu)(A)(wQv)

Input Information (in colored cells only)

Site Plan Callout Enter qu (from 0.5"-qu Table) Enter Impervious Area (SF) Ai (sq/mi) wQVv WQF
WQS#201 = 752 20975 0.000752 0.5 = 0.28 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs
= 0.000000 0.5 = 0.00 |cfs




Nitsch Engineering

Form S4-C: Standard 4 — Water Quality
TSS Worksheet
Modera Framingham

2 Center Plaza, Suite 430
Boston, MA 02108-1928
T:617-338-0063
F:617-338-6472

www.nitscheng.com

Project Name: Modera Framingham

Nitsch Project #11085

Location: Framingham, MA

Checked by: MB

Prepared by: JEG

Sheet No. 1 of 1

Date: 6/17/16

DISCHARGE TO MUNICIPAL STORM DRAINAGE SYSTEM

INSTRUCTIONS:
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |Parking Lot

Version 1, Automated: Mar. 4, 2008

B C D E F
TSS Removal Starting TSS Amount Remaining
1 1
BMP Rate Load* Removed (C*D) Load (D-E)
-
Q@ || Deep Sump and Hooded
g Catch Basin 0.25 1.00 0.25 0.75
('_U 7]
N f Proprietary Treatment
O O Practice 0.80 0.75 0.60 0.15
£ =2
Q
X s 0.00 0.15 0.00 0.5
0n =
n ©
= > 0.00 0.15 0.00 0.15
Lo
@
@)
0.00 0.15 0.00 0.15
Separate Form Needs to
be Completed for Each
Total TSS Removal = 85% Outlet or BMP Train

Project: Modera Framingham

Prepared By: JEG

Date:|6/17/2016

*Equals remaining load from previous BMP (E)

which enters the BMP

TSS WORKSHEET from Volume 2, Chapter 3, Table 4, TSS Removal

Civil Engineering Land Surveying Transportation Engineering

Sustainable Site Consulting Planning GIS
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To Waverly Street Waverly Street

Reach Routing Diagram for 11085-HydroCAD_Existing
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.609 61 >75% Grass cover, Good, HSG B (EX1, EX2)
1.492 98 Paved parking, HSG B (EX1)

0.112 98 Paved roads w/curbs & sewers, HSG B (EX2)
0.791 98 Roofs, HSG B (EX1)

3.004 90 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

3.004 HSG B EX1, EX2
0.000 HSG C

0.000 HSG D

0.000 Other

3.004 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.609 0.000 0.000 0.000 0.609 >75% Grass cover, Good EX
1 b
EX
2
0.000 1.492 0.000 0.000 0.000 1.492 Paved parking EX
1
0.000 0.112 0.000 0.000 0.000 0.112 Paved roads w/curbs & sewers EX
2
0.000 0.791 0.000 0.000 0.000 0.791 Roofs EX
1
0.000 3.004 0.000 0.000 0.000 3.004 TOTAL AREA
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11085-HydroCAD_Existing Type Ill 24-hr 2-YEAR Rainfall=3.10"
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HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 5

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentEX1: To Blandin Avenue Runoff Area=112,390 sf 88.48% Impervious Runoff Depth=2.45"
Tc=6.0 min CN=94 Runoff=6.94 cfs 0.526 af

SubcatchmentEX2: To Waverly Street Runoff Area=18,475 sf 26.35% Impervious Runoff Depth=0.82"
Tc=6.0 min  CN=71 Runoff=0.36 cfs 0.029 af

Link DP1: Blandin Avenue Inflow=6.94 cfs 0.526 af
Primary=6.94 cfs 0.526 af

Link DP2: Waverly Street Inflow=0.36 cfs 0.029 af
Primary=0.36 cfs 0.029 af

Total Runoff Area = 3.004 ac Runoff Volume = 0.555 af Average Runoff Depth = 2.22"
20.29% Pervious = 0.609 ac  79.71% Impervious = 2.395 ac



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Ill 24-hr 2-YEAR Rainfall=3.10"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 6.94 cfs @ 12.09 hrs, Volume= 0.526 af, Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YEAR Rainfall=3.10"

Area (sf) CN Description
64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average

12,942 11.52% Pervious Area
99,448 88.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX1: To Blandin Avenue

Flow (cfs)
o
L

Time (hours)
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Summary for Subcatchment EX2: To Waverly Street

Runoff = 0.36 cfs @ 12.10 hrs, Volume= 0.029 af, Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YEAR Rainfall=3.10"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average

13,606 73.65% Pervious Area
4,869 26.35% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX2: To Waverly Street

Hydrograph
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Modera Framingham - Existing Conditions
Type Ill 24-hr 2-YEAR Rainfall

Summary for Link DP1: Blandin Avenue
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Type Ill 24-hr 2-YEAR Rainfall

11085-HydroCAD_EXxisting

Prepared by Microsoft

Printed 6/18/2016

Page 9

HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC

Summary for Link DP2: Waverly Street

for 2-YEAR event
0.029 af

0.424 ac, 26.35% Impervious, Inflow Depth = 0.82"

Inflow Area
Inflow

0.36 cfs @ 12.10 hrs, Volume

= 0.0 min

=0%, Lag

0.029 af, Atten

0.36 cfs @ 12.10 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP2: Waverly Street

Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentEX1: To Blandin Avenue Runoff Area=112,390 sf 88.48% Impervious Runoff Depth=3.91"
Tc=6.0 min CN=94 Runoff=10.81 cfs 0.841 af

SubcatchmentEX2: To Waverly Street Runoff Area=18,475 sf 26.35% Impervious Runoff Depth=1.82"
Tc=6.0 min CN=71 Runoff=0.87 cfs 0.064 af

Link DP1: Blandin Avenue Inflow=10.81 cfs 0.841 af
Primary=10.81 cfs 0.841 af

Link DP2: Waverly Street Inflow=0.87 cfs 0.064 af
Primary=0.87 cfs 0.064 af

Total Runoff Area = 3.004 ac Runoff Volume = 0.906 af Average Runoff Depth = 3.62"
20.29% Pervious = 0.609 ac  79.71% Impervious = 2.395 ac
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Summary for Subcatchment EX1: To Blandin Avenue

Runoff

10.81 cfs @ 12.09 hrs, Volume=

0.841 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YEAR Rainfall=4.60"

Area (sf) CN Description
64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B
112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX1:

To Blandin Avenue

 RunoffDepth=39t
- Tc=60min
- CN=94

10-YEAR Rainfall=4.60"
- Runoff Area=112,390 sf
Runoff Volume=0.841 af -

Time (hours)



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 10-YEAR Rainfall=4.60"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment EX2: To Waverly Street

Runoff = 0.87 cfs @ 12.10 hrs, Volume= 0.064 af, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YEAR Rainfall=4.60"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average

13,606 73.65% Pervious Area
4,869 26.35% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX2: To Waverly Street

Hydrograph
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Modera Framingham - Existing Conditions
Type Il 24-hr 10-YEAR Rainfall

Summary for Link DP1: Blandin Avenue
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Modera Framingham - Existing Conditions
Type Il 24-hr 10-YEAR Rainfall

=4.60"
Printed 6/18/2016

11085-HydroCAD_EXxisting

Prepared by Microsoft
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HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC

Summary for Link DP2: Waverly Street

for 10-YEAR event

1.82"

0.064 af

0.424 ac, 26.35% Impervious, Inflow Depth

0.87 cfs@ 12.10 hrs, Volume

Inflow Area
Inflow

= 0.0 min

=0%, Lag

0.064 af, Atten

0.87 cfs@ 12.10 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP2: Waverly Street

Hydrograph
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Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 25-YEAR Rainfall=5.40"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 15

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentEX1: To Blandin Avenue Runoff Area=112,390 sf 88.48% Impervious Runoff Depth=4.70"
Tc=6.0 min CN=94 Runoff=12.85 cfs 1.011 af

SubcatchmentEX2: To Waverly Street Runoff Area=18,475 sf 26.35% Impervious Runoff Depth=2.42"
Tc=6.0 min  CN=71 Runoff=1.17 cfs 0.086 af

Link DP1: Blandin Avenue Inflow=12.85 cfs 1.011 af
Primary=12.85 cfs 1.011 af

Link DP2: Waverly Street Inflow=1.17 cfs 0.086 af
Primary=1.17 cfs 0.086 af

Total Runoff Area = 3.004 ac Runoff Volume = 1.097 af Average Runoff Depth = 4.38"
20.29% Pervious = 0.609 ac  79.71% Impervious = 2.395 ac
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Modera Framingham - Existing Conditions
Type Il 24-hr 25-YEAR Rainfall=5.40"
Printed 6/18/2016

Page 16

Runoff

Summary for Subcatchment EX1: To Blandin Avenue

12.85cfs @ 12.09 hrs, Volume=

1.011 af, Depth= 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-YEAR Rainfall=5.40"

Area (sf) CN Description
64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B
112,390 94 Weighted Average
12,942 11.52% Pervious Area
99,448 88.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX1: To Blandin Avenue

Hydrograph
wf
of | T Typelll 24-hr
2] ~ Typelli24-hr
o | '25-YEAR Rainfall=5.40"
~ Runoff Area=112,390 sf
~ Runoff Volume=1.011 af
Runoff Depth=4.70"
- Tc=60min
o] ~  CN=94
] R
B
1 o
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Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 25-YEAR Rainfall=5.40"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 17

Summary for Subcatchment EX2: To Waverly Street

Runoff = 1.17 cfs @ 12.10 hrs, Volume= 0.086 af, Depth= 2.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-YEAR Rainfall=5.40"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average

13,606 73.65% Pervious Area
4,869 26.35% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX2: To Waverly Street

Type Il 24-hr

Runoff Area=18,475 sf
Runoff Volume=0.086 af
Runoff Depth=2.42"
Tc=6.0 min

Flow (cfs)
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Modera Framingham - Existing Conditions
Type Il 24-hr 25-YEAR Rainfall

=5.40"
Printed 6/18/2016

11085-HydroCAD_EXxisting

Prepared by Microsoft

Page 18

HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC

Summary for Link DP1: Blandin Avenue

for 25-YEAR event

2.580 ac, 88.48% Impervious, Inflow Depth = 4.70"

Inflow Area
Inflow

1.011 af

12.85cfs @ 12.09 hrs, Volume

0%, Lag= 0.0 min

= 1.011 af, Atten

12.85cfs @ 12.09 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP1: Blandin Avenue

Hydrograph
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Modera Framingham - Existing Conditions
Type Il 24-hr 25-YEAR Rainfall

Summary for Link DP2: Waverly Street
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Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 100-YEAR Rainfall=6.60"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 20

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentEX1: To Blandin Avenue Runoff Area=112,390 sf 88.48% Impervious Runoff Depth=5.89"
Tc=6.0 min CN=94 Runoff=15.90 cfs 1.267 af

SubcatchmentEX2: To Waverly Street Runoff Area=18,475 sf 26.35% Impervious Runoff Depth=3.39"
Tc=6.0 min  CN=71 Runoff=1.65 cfs 0.120 af

Link DP1: Blandin Avenue Inflow=15.90 cfs 1.267 af
Primary=15.90 cfs 1.267 af

Link DP2: Waverly Street Inflow=1.65 cfs 0.120 af
Primary=1.65 cfs 0.120 af

Total Runoff Area = 3.004 ac Runoff Volume = 1.386 af Average Runoff Depth = 5.54"
20.29% Pervious = 0.609 ac  79.71% Impervious = 2.395 ac



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 100-YEAR Rainfall=6.60"
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Summary for Subcatchment EX1: To Blandin Avenue

Runoff = 15.90 cfs @ 12.09 hrs, Volume= 1.267 af, Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YEAR Rainfall=6.60"

Area (sf) CN Description
64,988 98 Paved parking, HSG B
12,942 61 >75% Grass cover, Good, HSG B
34,460 98 Roofs, HSG B

112,390 94 Weighted Average

12,942 11.52% Pervious Area
99,448 88.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX1: To Blandin Avenue

Flow (cfs)

Time (hours)



Modera Framingham - Existing Conditions

11085-HydroCAD_Existing Type Il 24-hr 100-YEAR Rainfall=6.60"
Prepared by Microsoft Printed 6/18/2016
HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 22

Summary for Subcatchment EX2: To Waverly Street

Runoff = 1.65cfs @ 12.09 hrs, Volume= 0.120 af, Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YEAR Rainfall=6.60"

Area (sf) CN Description

4,869 98 Paved roads w/curbs & sewers, HSG B
13,606 61 >75% Grass cover, Good, HSG B

18,475 71 Weighted Average

13,606 73.65% Pervious Area
4,869 26.35% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EX2: To Waverly Street

Hydrograph
1 S S S N N
| N - R L R S A A R B
f 0 Typelll24-hr
Il 100-YEARRainfall=6.60"
| ||  Runoff Area=18,475 sf
|/  RunoffVolume=0.120 af |
sl ] RunoffDepth=339"
¢l ¢ Tc=6.0min
g  cNT1

LB LRI LR LR IS IR I LR M L I I I IR IR IR B IR LR LR IR RS R |
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Modera Framingham - Existing Conditions
Type Il 24-hr 100-YEAR Rainfall
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Printed 6/18/2016
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Summary for Link DP1: Blandin Avenue

for 100-YEAR event

2.580 ac, 88.48% Impervious, Inflow Depth = 5.89"

Inflow Area
Inflow

1.267 af

15.90 cfs @ 12.09 hrs, Volume

0.0 min

0%, Lag=

= 1.267 af, Atten

15.90 cfs @ 12.09 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP1: Blandin Avenue

Hydrograph

A Inflow
0O Primary
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Modera Framingham - Existing Conditions
Type Il 24-hr 100-YEAR Rainfall

Summary for Link DP2: Waverly Street

HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC
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D‘

To Blandin Avenue Blandin Avenue

D‘

To Waverly Street Waverly Street

Reach Routing Diagram for 11085-HydroCAD_Proposed
Prepared by Microsoft, Printed 6/18/2016

HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.675 61 >75% Grass cover, Good, HSG B (PR1, PR2)
0.572 98 Paved parking, HSG B (PR1)

0.019 98 Paved roads w/curbs & sewers, HSG B (PR2)
1.738 98 Roofs, HSG B (PR1)

3.004 90 TOTAL AREA




Modera Framingham - Proposed Conditions
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

3.004 HSG B PR1, PR2
0.000 HSG C

0.000 HSG D

0.000 Other

3.004 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.675 0.000 0.000 0.000 0.675 >75% Grass cover, Good PR
1 b
PR
2
0.000 0.572 0.000 0.000 0.000 0.572 Paved parking PR
1
0.000 0.019 0.000 0.000 0.000 0.019 Paved roads w/curbs & sewers PR
2
0.000 1.738 0.000 0.000 0.000 1.738 Roofs PR

0.000 3.004 0.000 0.000 0.000 3.004 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPR1: To Blandin Avenue Runoff Area=122,800 sf 81.94% Impervious Runoff Depth=2.16"
Tc=6.0 min CN=91 Runoff=6.90 cfs 0.509 af

SubcatchmentPR2: To Waverly Street Runoff Area=8,065 sf 10.22% Impervious Runoff Depth=0.55"
Tc=6.0 min CN=65 Runoff=0.09 cfs 0.009 af

Link DP1: Blandin Avenue Inflow=6.90 cfs 0.509 af
Primary=6.90 cfs 0.509 af

Link DP2: Waverly Street Inflow=0.09 cfs 0.009 af
Primary=0.09 cfs 0.009 af

Total Runoff Area = 3.004 ac Runoff Volume = 0.517 af Average Runoff Depth = 2.07"
22.48% Pervious = 0.675 ac  77.52% Impervious = 2.329 ac
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Modera Framingham - Proposed Conditions
Type Ill 24-hr 2-YEAR Rainfall=3.10"
Printed 6/18/2016

HydroCAD® 10.00-16 s/n 00546 © 2015 HydroCAD Software Solutions LLC Page 6
Summary for Subcatchment PR1: To Blandin Avenue
Runoff = 6.90 cfs @ 12.09 hrs, Volume= 0.509 af, Depth= 2.16"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YEAR Rainfall=3.10"
Area (sf) CN Description
24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B
122,800 91 Weighted Average
22,181 18.06% Pervious Area
100,619 81.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR1: To Blandin Avenue
Hydrograph
15 1 S S S S
A0 BEsEl
M 1  Typelll24-hr
o1 | = 2-YEARRainfall=3.10" |
[l 1 RunoffArea=122,800 sf
'l Il Runoff Volume=0.509 af
¢t Kl Runoff Depth=2.16"
: 10 A A sl
= /Tc=60m|n
1  CN=91
A1
41 0 0 A
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Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.09cfs @ 12.11 hrs, Volume= 0.009 af, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YEAR Rainfall=3.10"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average

7,241 89.78% Pervious Area
824 10.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR2: To Waverly Street

Hydrograph
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Summary for Link DP2: Waverly Street
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPR1: To Blandin Avenue Runoff Area=122,800 sf 81.94% Impervious Runoff Depth=3.59"
Tc=6.0 min CN=91 Runoff=11.18 cfs 0.844 af

SubcatchmentPR2: To Waverly Street Runoff Area=8,065 sf 10.22% Impervious Runoff Depth=1.39"
Tc=6.0 min CN=65 Runoff=0.28 cfs 0.021 af

Link DP1: Blandin Avenue Inflow=11.18 cfs 0.844 af
Primary=11.18 cfs 0.844 af

Link DP2: Waverly Street Inflow=0.28 cfs 0.021 af
Primary=0.28 cfs 0.021 af

Total Runoff Area = 3.004 ac Runoff Volume = 0.866 af Average Runoff Depth = 3.46"
22.48% Pervious = 0.675 ac  77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 11.18 cfs @ 12.09 hrs, Volume= 0.844 af, Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YEAR Rainfall=4.60"

Area (sf) CN Description
24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average

22,181 18.06% Pervious Area
100,619 81.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR1: To Blandin Avenue

Hydrograph
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Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.28 cfs @ 12.10 hrs, Volume= 0.021 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YEAR Rainfall=4.60"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average

7,241 89.78% Pervious Area
824 10.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR2: To Waverly Street

R R A
oz  Typell 24-hr
10-YEAR Rainfall=4.60"
" Runoff Area=8,065 sf
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Summary for Link DP2: Waverly Street

for 10-YEAR event

1.39"

0.185 ac, 10.22% Impervious, Inflow Depth

Inflow Area
Inflow

= 0.0 min

=0%, Lag

0.021 af, Atten

0.021 af

0.28 cfs @ 12.10 hrs, Volume
0.28 cfs @ 12.10 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP2: Waverly Street
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPR1: To Blandin Avenue Runoff Area=122,800 sf 81.94% Impervious Runoff Depth=4.37"
Tc=6.0 min CN=91 Runoff=13.45 cfs 1.027 af

SubcatchmentPR2: To Waverly Street Runoff Area=8,065 sf 10.22% Impervious Runoff Depth=1.93"
Tc=6.0 min CN=65 Runoff=0.40 cfs 0.030 af

Link DP1: Blandin Avenue Inflow=13.45 cfs 1.027 af
Primary=13.45 cfs 1.027 af

Link DP2: Waverly Street Inflow=0.40 cfs 0.030 af
Primary=0.40 cfs 0.030 af

Total Runoff Area = 3.004 ac Runoff Volume = 1.057 af Average Runoff Depth = 4.22"
22.48% Pervious = 0.675 ac  77.52% Impervious = 2.329 ac
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Summary for Subcatchment PR1: To Blandin Avenue

Runoff = 13.45cfs @ 12.09 hrs, Volume= 1.027 af, Depth= 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-YEAR Rainfall=5.40"

Area (sf) CN Description
24,933 98 Paved parking, HSG B
22,181 61 >75% Grass cover, Good, HSG B
75,686 98 Roofs, HSG B

122,800 91 Weighted Average

22,181 18.06% Pervious Area
100,619 81.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR1: To Blandin Avenue

Hydrograph
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Summary for Subcatchment PR2: To Waverly Street

Runoff = 0.40cfs @ 12.10 hrs, Volume= 0.030 af, Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-YEAR Rainfall=5.40"

Area (sf) CN Description

824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B

8,065 65 Weighted Average

7,241 89.78% Pervious Area
824 10.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR2: To Waverly Street

Hydrograph
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Summary for Link DP1: Blandin Avenue

Time (hours)
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Summary for Link DP2: Waverly Street

for 25-YEAR event

1.93"

Inflow Area
Inflow

0.185 ac, 10.22% Impervious, Inflow Depth

= 0.0 min

0%, Lag

0.030 af
0.030 af, Atten

0.40cfs @ 12.10 hrs, Volume
0.40cfs @ 12.10 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP2: Waverly Street

Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPR1: To Blandin Avenue Runoff Area=122,800 sf 81.94% Impervious Runoff Depth=5.55"
Tc=6.0 min CN=91 Runoff=16.83 cfs 1.303 af

SubcatchmentPR2: To Waverly Street Runoff Area=8,065 sf 10.22% Impervious Runoff Depth=2.80"
Tc=6.0 min CN=65 Runoff=0.59 cfs 0.043 af

Link DP1: Blandin Avenue Inflow=16.83 cfs 1.303 af
Primary=16.83 cfs 1.303 af

Link DP2: Waverly Street Inflow=0.59 cfs 0.043 af
Primary=0.59 cfs 0.043 af

Total Runoff Area = 3.004 ac Runoff Volume = 1.346 af Average Runoff Depth = 5.38"
22.48% Pervious = 0.675 ac  77.52% Impervious = 2.329 ac
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Type Il 24-hr 100-YEAR Rainfall=6.60"

Printed 6/18/2016
Page 21

Runoff

Summary for Subcatchment PR1: To Blandin Avenue

16.83 cfs @ 12.09 hrs, Volume=

1.303 af, Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YEAR Rainfall=6.60"

Area (sf) CN Description

24,933 98 Paved parking, HSG B

22,181 61 >75% Grass cover, Good, HSG B

75,686 98 Roofs, HSG B

122,800 91 Weighted Average

22,181 18.06% Pervious Area

100,619 81.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR1: To Blandin Avenue
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Summary for Subcatchment PR2: To Waverly Street

Runoff

0.59cfs @ 12.10 hrs, Volume=

0.043 af, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YEAR Rainfall=6.60"

Area (sf) CN Description
824 98 Paved roads w/curbs & sewers, HSG B
7,241 61 >75% Grass cover, Good, HSG B
8,065 65 Weighted Average
7,241 89.78% Pervious Area
824 10.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR2: To Waverly Street
Hydrograph
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Summary for Link DP1: Blandin Avenue

for 100-YEAR event

2.819 ac, 81.94% Impervious, Inflow Depth = 5.55"

Inflow Area
Inflow

1.303 af

16.83 cfs @ 12.09 hrs, Volume

0%, Lag= 0.0 min

= 1.303 af, Atten

16.83 cfs @ 12.09 hrs, Volume

Primary

= Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP1: Blandin Avenue

Hydrograph

A Inflow
0O Primary

-—_ - - - - o — —

(sy0) moy4
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