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1.0 PROJECT DESCRIPTION 

1.1 Introduction and ENF Certificate 

Twenty Wayland, LLC (the Proponent) has proposed the creation of the “Wayland Town 
Center” project, a mixed use development on property formerly occupied by Raytheon 
Company, Polaroid, and other tenants on Boston Post Road in Wayland, Massachusetts.  
The project as proposed includes a mix of commercial, residential, town green open space, 
municipal amenities, and dedication of property for a future municipal building. 

On July 17, 2006 the Proponent filed an Environmental Notification Form (ENF) with the 
Executive Office of Environmental Affairs initiating review under the Massachusetts 
Environmental Policy Act (MEPA, G.L. ch. 30, secs. 61-62H).  Public and agency comments 
were received, and on August 25, 2006 the Secretary of Environmental Affairs issued a 
Certificate on the ENF, or “Scope,” stating that the project requires the preparation of an 
Environmental Impact Report (EIR), and defining the issues to be addressed in the EIR. 

This Draft EIR (DEIR) has been prepared in response to the Scope.  A copy of the ENF 
Certificate is presented at the end of this Section.   

1.2 Project Description 

The Wayland Town Center project (the project) includes a mix of commercial, residential, 
town green open space, municipal amenities, and the designation of a site for a future 
municipal building.  In May 2006, Wayland Town Meeting demonstrated its support for the 
project by approving a Mixed Use Overlay District, thereby paving the way for the project 
to proceed with design and permitting review. 

1.2.1 Wayland Town Center Project 

The Wayland Town Center project is proposed for an approximately 56.5-acre parcel of 
land situated north of Route 20 and west of Route 27 in Wayland (see Figure 1-1, USGS 
Locus Map).  The site is currently occupied by a vacant 400,000 gross square-foot 
commercial building, which previously housed the Raytheon Company, the Polaroid 
Corporation, and several other business operations.  Also located on the site are a second 
smaller (approximately 10,500 gross square-foot) vacant office building and a large paved 
parking lot.  To the northwest of the larger commercial building is a municipal wastewater 
treatment plant owned and operated by the Town of Wayland.  While the majority of the 
eastern portion of the site is occupied by the larger building and parking lot, a significant 
area in the western portion of the site remains largely undisturbed.  This undisturbed area 
abuts the Sudbury River (see Figure 1-2, Existing Conditions Plan). 
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The design of the proposed Wayland Town Center project is shown on Figure 1-3, 
Schematic Site Layout.  The design continues to evolve, but has been approved by Town 
Meeting for a maximum of 167,500 square feet of residential use (100 units and 200 
bedrooms), 155,000 square feet of commercial use (retail space and restaurants) and 10,000 
square feet of office space.  Additionally, the Town of Wayland will be deeded a parcel 
within the development for construction of a 40,000 square-foot municipal building.   

The layout and scale of the Wayland Town Center project has been driven by the desire to 
create a village-like environment with a “Main Street” bordered by wide sidewalks and store 
fronts, a Town Green fronting a municipal facility, and residences all within walking 
distance to the above amenities.     

Figure 1-4 shows an oblique angle view of the proposed project as seen from the northeast 
looking toward the southwest, with the MBTA railroad right-of way marking the edge in the 
distance.  This view highlights the ambiance of village storefronts located along a tree-lined 
Main Street.  Larger, stand-alone retail structures can be seen in the foreground, marking the 
perimeter, rather than the center, of the village.  Meanwhile, Figure 1-5 shows a somewhat 
higher angle view of the Wayland Town Center project looking west to east across the site.  
The prominence of the future municipal building and the proposed “Village Green” is 
readily apparent, with the residential structures looking out over the green to the south, or 
over the open space of the site and the distant Sudbury River off to the north and west.  

To maintain the undisturbed nature of the northern and western portions of the site, the 
project is being designed to largely overlay the previously disturbed area of the site.  Figure 
1-6, Proposed Layout Superimposed on Existing Conditions, highlights where the project 
will overlay the disturbed areas of the site.  This development proposal (excluding 
Wayland's future municipal building) is 20 percent smaller than the development that 
currently occupies the site. 

Finally, wastewater disposal service will be provided for the project through connection to 
the existing Town of Wayland municipal wastewater treatment plant and construction of an 
on-site septic system.  It is anticipated that the project, including the proposed municipal 
parcel, will generate up to 54,900 gallons per day (gpd) of wastewater based on 
Massachusetts Department of Environmental Protection (DEP) Title V wastewater generation 
rates.  The Proponent has the contractual right to discharge 45,000 gpd into the Wayland 
municipal wastewater treatment plant.  This right has been confirmed in the project's 
Development Agreement with the Town of Wayland.  In addition, the Proponent anticipates 
using sections of the project site to construct an on-site septic system to discharge 9,900 
gpd of wastewater.  The leaching field has been sized based on general site soil conditions 
and percolation tests that were conducted in the spring of 2006.  Additional soil testing will 
be performed in the spring of 2007 to confirm the suitability of soil conditions in the area of 
the proposed leaching field.  If there is variability in the soil conditions, the leaching fields 
will be redesigned as necessary. 
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1.2.2 Sustainable Design and Low Impact Development 

Sustainable design building elements, energy efficient building systems, and recycling 
efforts are examples of sustainable design measures that will be evaluated for inclusion as 
the project proceeds.  During the final design of the project, the Proponent will evaluate 
sustainable construction and operation measures, including sustainable design measures 
identified by the Leadership in Energy and Environmental Design (LEED) Green Building 
Rating System.  A detailed discussion of Sustainable Design measures proposed for this 
project is included in Section 9.0. 

Low Impact Development (LID) is a stormwater management approach with the goal of 
mimicking the site’s pre-development hydrology.  This is done by using design techniques 
that infiltrate, filter, store, and detain water throughout the site using decentralized micro-
scale controls.  LID includes structural and non-structural strategies such as retention areas, 
reduction of impervious surfaces, lengthening of flow paths, and the preservation of existing 
vegetation and landscape features.  Redevelopment and improving stormwater quality of 
existing sites, and energy and water conservation are also examples of LID techniques. 

The proposed project is a redevelopment of an existing Raytheon building, and will provide 
significant improvements to the stormwater management system and water quality of 
stormwater runoff leaving the site from what exists today.  The existing development 
consists primarily of impervious building and pavement areas which drain to wetlands 
through catch basins without treatment.  The proposed development program was designed 
to minimize impervious areas and preserve existing vegetation to the maximum extent 
feasible. 

LID techniques proposed for the project include the use of water quality swales, rain 
gardens, and bioretention basins to increase times of concentration, promote groundwater 
recharge, and enhance water quality.  The water quality swales will be planted with grass 
on the bottom and sides to slow the runoff velocity and filter pollutants.  The rain gardens 
and bioretention basins will be planted with a combination of grasses, shrubs, and small 
trees.  The clean stormwater runoff from the building rooftops will be directed to the water 
quality swales and bioretention basins to provide additional groundwater recharge.  

1.2.3 Other Area Enhancements and Benefits 

The Proponent is providing $4.2 million to the Town of Wayland to address a number of 
community mitigation requirements for the project.  Anticipated mitigation includes the 
widening of Route 20 through the intersection with Route 27.  Specifically, Route 20 will 
be widened to a four lane section starting approximately 700 feet east of Route 27 to a 
point approximately 550 feet west of Route 27.  At the intersection with Route 27, both 
Route 20 approaches will consist of two lanes permitting both left and right turns.  These 
improvements will require some road widening, but will also take advantage of existing 
roadway widths.  The road work will result in some wetland encroachment and buffer zone 
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work, and hence an Order of Conditions from the Wayland Conservation Commission will 
be required. 

The Proponent is providing $250,000 to the Town of Wayland for the potential creation of 
a bike path and possibly a historic interpretative railroad site along the MBTA right-of-way 
that abuts the southeastern edge of the site.  This effort is to be undertaken separately by the 
Town and, if the Town chooses not to proceed with the bike path and interpretative railroad 
site project, the agreement stipulates that the Town may use the $250,000 for other 
purposes of its choosing. 

The project is being designed with an emphasis on pedestrian and bicycle connections.  All 
interior roads include sidewalks, including the entranceways at Routes 27 and 20.  As noted 
above, funding is being provided in the hope that the Town will proceed with plans to 
build a bike path that would border the Wayland Town Center site and extend eastward 
through the Town of Wayland.  Presumably, foot trails will lead from the project site, 
through dedicated site Conservation Restriction lands and into nearby municipal 
conservation lands.  As the design proceeds and tenants are identified, the Proponent will 
identify locations for and supply bicycle racks to encourage the use of bicycles by Wayland 
Town Center residents and off-site neighbors. 

The Proponent is granting a Conservation Restriction and Easement to a ten acre portion of 
the property to be held for the public by either the Sudbury Valley Trustees, Inc. or another 
non-profit corporation.  The exact location of this Conservation Restriction is to be 
determined in consultation with the Town, but will likely encompass a corridor along the 
western portion of the site that allows for direct connection to the Town of Wayland “Cow 
Common” conservation land and that encompasses portions of the upland boundary along 
and above the Sudbury River floodplain. 

Per the Development Agreement, 25 percent of the housing units shall be affordable.  This 
will result in a contribution of as many as 25 units to the Town of Wayland’s affordable 
housing stock. 

Finally, the Wayland Town Center project results in the enactment of a number of measures 
that will improve the overall character and quality of this site.  Key among these is the 
improvement of stormwater management in terms of both quality and quantity.  As a 
redevelopment project, stormwater control measures will be required to meet the DEP 
Stormwater Management Policy standards to the degree practicable.  This will be 
accomplished through the addition of recharge areas, water quality swales and deep sump 
catch basins.  Similarly, the Proponent will introduce a program of snow management that 
includes low salt and sand use consistent with the above stormwater management policy 
standards and good safety practices.  The location of snow storage areas will be coordinated 
with the Town, and in particular with the Conservation Commission, as the project 
proceeds to the permitting phase.  
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1.2.4 Existing and Proposed Grading  

Approximately 22 acres of the 56.5 acre site is currently developed with structures and 
paved parking lots.  In addition, much of the “undeveloped” portion of the site has been 
disturbed by previous grading activities.  The existing site structures are shown on Figure 1-
2 and include the former Raytheon facility at the east-central side of the site and a small 
structure at the southwestern corner of the site that was originally proposed for use as a 
daycare center.  The footprints of these building are approximately 272,700 square and 
10,500 square feet, respectively.  Existing on-site structures also include the municipal 
wastewater treatment facility which is owned and operated by the Town of Wayland.   

The existing topography and grading of the site is shown on Figure 1-7.  Generally, the 
project site slopes east to west and ranges from elevation ±146 at the eastern property line 
adjacent to the Wayland Meadows Property to elevation ±116 at the western side of the 
site in the large wetland area adjacent to Sudbury River.  As noted above, much of the site, 
including areas beyond the western end of the existing parking lot, has undergone some 
degree of grading in the past, and existing conditions plans likely do not reflect the original 
topographic condition.  The abrupt bank at the edge of the wetlands at the far western side 
of the property appears to reflect these past grading activities. 

Figure 1-8 shows the grading proposed for the Wayland Town Center project.  The 
proposed site grading has been designed to follow the existing contours of the land as much 
as possible and to minimize impacts to surrounding vegetated areas.  The grading plan and 
stormwater management system have been designed to mimic pre-development hydrology 
by promoting groundwater recharge and directing runoff in the same direction that it travels 
under existing conditions. 

1.3 Adjacent Land Uses and Ownership 

Land uses adjacent to the Wayland Town Center project site are identified in the Town of 
Wayland publication Wayland Town Master Plan, Final Report – August 2004, and are 
noted on Figure 1-2. 

The Wayland Town Master Plan, Final Report – August 2004 report classifies the Wayland 
Town Center project site as an industrial property, reflecting its former use by the Raytheon 
Company.  This industrial designation includes all lands of the site up to the wetland edge 
on the western side of the site.  In extending beyond the limit of the existing parking lot and 
into the scrub vegetation landward of the wetlands, this use characterization appears to 
recognize the former disturbance and grading of this area of the site.  Beyond this limit both 
the on-site and off-site lands of the far western border of the site are identified as wetlands 
associated with the Sudbury River.  Portions of the land west of the site are owned by the 
federal government.  The Raytheon Company owns the undeveloped land that indents the 
southwestern corner of the project site.   
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Figures 1-2 and 1-6 show the abutting lands to the north of the site as undeveloped forested 
or open lands, although the portion of these lands along the northeastern border are 
characterized by the Wayland Town Master Plan, Final Report – August 2004 as industrial 
lands, again, likely reflecting past disturbance and grading activities.  The forested and open 
lands include the undeveloped Town-owned land known as Cow Common.  Uses on the 
Cow Common land include community garden plots, hay fields and walking trails.   

The lands of the eastern border of the site on either side of the Route 27 entrance way are 
shown in Figures 1-2 and 1-6 as open fields and scrub/forest lands.  However, the lands on 
both sides of this roadway have recently been cleared as part of the Wayland Meadows 
housing development, which is under construction. 

The southern border of the site is marked by an MBTA right-of-way.  The land use opposite 
the MBTA right-of-way includes commercial business and a few residences associated with 
the Route 20 corridor.  Land use along this entire stretch of Route 20 from the MBTA 
crossing eastward to the intersection of Route 27 is identified in the Wayland Town Master 
Plan, Final Report – August 2004 as commercial.  

1.4 Project Phasing 

The Wayland Town Center project may be constructed in two phases.  Off-site 
improvements, site development, and construction of retail buildings and a portion of the 
residential units will occur in the first phase.  The remaining residential units will be 
constructed in a second phase, depending on market conditions.  Should the market 
support it, all of the residential units will be constructed in the initial phase. 

Site development activities that will occur during the first phase include the following: 

♦ installation of protection materials for adjacent dwellings, roads, storm drainage and 
areas to remain undisturbed;  

♦ installation of temporary utilities for the wastewater treatment plant and for construction 
operations (mainly power poles);  

♦ demolition of existing buildings;  

♦ removal of existing trees, granite curbing and asphalt; 

♦ removal or relocation of existing buried utilities (electrical, water, sewer);  

♦ installation of new utilities below ground;  

♦ excavation and backfill for foundations,  

♦ earth preparation for new paving;  
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♦ installation of site lighting conduit and bases; site paving, and  

♦ installation of light poles and landscaping. 

Roadway improvements at the entranceways of the site will occur simultaneously with the 
on-site work in anticipation that such improvements will be complete prior to site 
occupancy.  In that the site is isolated from local roadways, no public traffic control 
measures will be required in association with on-site construction activities.  Similarly, the 
off-site roadway improvements will be completed during the first phase of the project and 
prior to occupancy.  Again, given the isolation of the site, the implementation of off-site 
roadway improvements will not be effected by on-site construction activities. 

1.5 Required State Permits 

The state and local permits required for this project are listed in Table 1-1, below.  The 
project’s compliance with performance standards for each of the state permits is discussed 
in the topically appropriate section within this DEIR.  

1.6 Consistency with Executive Order 385 

Executive Order 385, Planning for Growth, requires that EOEA’s MEPA review evaluate the 
consistency of proposed projects with local or regional management plans that have been 
formally accepted by the affected municipality.  

1.6.1 Wayland Town Master Plan, Final Report –August 2004 

The Town of Wayland’s Wayland Town Master Plan, Final Report – August 2004 includes a 
Plan for the future that incorporates seven topic areas: 1) land use and growth management, 
2) housing, 3) economic development, 4) natural and historic resources, 5) open space and 
recreation, 6) public facilities and services and 7) transportation.  As stated in the Master 
Plan, “The Land Use and Growth Management Plan is the centerpiece of Wayland’s Plan 
for the Future.  The Town’s future use of land will affect almost every topic that is addressed 
in the Master Plan; housing supply, economic development opportunities, transportation 
demand, the need for public facilities and infrastructure, etc.”  The Wayland Town Center 
project site is specifically called out in Chapter 10 of the Master Plan (Land Use and Growth 
Management Plan) as a “keystone” site for the Town.  The Master Plan identifies the site as 
the “Wayland Business Center” and suggests that this site is “the only location in Town where 
there is the potential for large-scale business activities, significant commercial tax revenue 
generation, and large-scale redevelopment.”  
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Table 1-1 Required State and Local Permits 

Permit/Approval Agency Comments/Status 

Highway Access 
Permit 

Massachusetts Highway 
Department  

Required for access to State Route 20. 

Minor Sewer 
Connection Permit 

Department of 
Environmental Protection 

Required for the proposed wastewater 
discharges to the municipal system. 

Order of Conditions Wayland Conservation 
Commission 

Required for work within wetland buffer 
zones on-site and near the intersection of 
Routes 27 and 20.  An ANRAD was filed on 
October 5 and the public hearing was 
closed on November 2.   

Master Special Permit Wayland Planning Board Required by zoning. 

Site Plan Approval Wayland Planning Board Required by zoning. 

Title V Permits Wayland Board of Health Required for proposed septic system. 

Roadway Modification 
Permit 

Wayland Highway 
Department 

Required for modification of non-MHD 
roadways. 

Utility Connection 
Permit 

Wayland Water Department 

Wayland Wastewater 
Management District 

Required for construction. 

Building Permits  Wayland Building 
Department 

Required for construction. 

 

At the time of the adoption of the Master Plan, zoning at the project site did not match the 
Town’s goals for the site, which included the development of small scale retail including 
restaurants and personal services as well as connecting the site to the rest of Wayland 
Center.  To overcome these issues, the Master Plan suggested a new zoning classification 
for the site that would allow “a wider range of land uses, greater flexibility for site planning, 
and a higher overall density in exchange for developing the site according to a 
comprehensive, consensus-based site plan and adhering to specified design standards.” 

In May 2006 Wayland Town Meeting approved by a greater than two-thirds majority a 
Mixed Use Overlay District for the Wayland Town Center project site, thereby allowing the 
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project to proceed with design and permitting review.  The Mixed Use Overlay District 
allows for a maximum of 167,500 square feet of residential use (100 units and 200 
bedrooms), 155,000 square feet of commercial use (retail space and restaurants) and 10,000 
square feet of office space.  Additionally, the Town of Wayland will be deeded a parcel 
within the development for construction of a 40,000 square foot municipal building. 

1.6.2 Town of Wayland Open Space and Recreation Plan 

Wayland’s 1994 Open Space and Recreation Plan lists twelve objectives that support the 
Town’s broad goals of 1) preserving the semi-rural character of the Town, 2) preserving the 
Town’s natural resources, including water bodies, wetlands, municipal water supply, 
wildlife habitat, farmland, and 3) providing opportunities for passive and active outdoor 
recreation within the Town.   

The first of the twelve objectives listed in the Open Space and Recreation Plan is to 
preserve the Sudbury River Valley in undeveloped condition.  The proposed project does 
not disturb the river’s floodplain and has been designed to largely overlie areas that were 
previously disturbed by the Raytheon development.  As a result the project does not 
encroach into the wetlands associated with the Sudbury River, nor the buffer zone of the 
River as defined by the Massachusetts Wetlands Protection Act.  These areas will be left in 
their natural state, thereby creating a visual screen as viewed from the water.  In addition, 
the buildings on-site will be limited to 35 feet in height, thereby of only limited visibility 
from the River or other off-site locations.   

Objectives #2 and #3 of the Plan address the expansion of conservation areas and the 
protection of municipal water supplies.  As part of the Wayland Town Center project, ten 
acres of land will be protected by a Conservation Restriction and Easement to be granted to 
the Sudbury Valley Trustees, Inc., or another non-profit corporation.  In that the entire 
project site overlies the aquifer than contributes to the Town’s Baldwin Pond wells, doing 
so will obviously be of benefit to both of the above interests.  To protect the water quality 
and quantity of the underling aquifer the on-site stormwater management system will be 
designed to meet DEP stormwater quality standards for Zone II Wellhead Protection Areas.  
This will represent a significant improvement over the existing condition.  In addition, the 
project will incorporate Low Impact Development (LID) techniques including the use of 
water quality swales, rain gardens, and bioretention basins to increase times of 
concentration, promote groundwater recharge, and enhance water quality.  Finally, the on-
site septic system for the project will incorporate the use of a Fixed Activated Sludge 
Treatment (FAST) system or equivalent technology approved by MA DEP.  FAST wastewater 
treatment systems have been proven to consistently reduce nitrogen levels – including 
nitrates and all other nitrogen species - at exceptionally high percentage rates. 

Objective #4 is to secure wetland resource areas and natural buffers adjacent to them, 
while Objective #5 is to protect steep slopes, especially those abutting water-bodies or 
wetlands.  In that the project has been designed to largely overlie areas that were previously 
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disturbed by the Raytheon development primarily, wetland encroachments are minimal 
and, for the most part, confined to buffer zones.  The proposed roadway improvements 
along Route 20 at Route 27 will likely include some encroachment into bordering vegetated 
wetlands, but any such encroachment will be minimized through construction techniques 
and the wetlands fully replicated in accordance with the Massachusetts Wetlands Protection 
Act and the Town of Wayland wetland protection bylaw.  The site does not include steep 
slopes, and no work is proposed on the banks of any wetland resources areas.   

Land use issues are the principal focus of Objectives #6 through #9 of the Town of 
Wayland Open Space and Recreation Plan.  Objective #6 is directed at securing open-space 
buffers between residential land and non-residential zoning districts.  The proposed project, 
which includes housing, is a redevelopment of an already disturbed site and, therefore, no 
open-space buffers will be lost.  The lands north and west of the site are essentially 
undeveloped, as are the lands of the site along these borders.  To the south the site is 
bordered by the MBTA right-of-way, on the far side of which are commercially zoned lands.  
The land to the east of the site is currently being developed as a dense residential facility, 
the roadways of which will likely be incorporated into the driveways of the Wayland Town 
Center project.  Objective #7 relates to agricultural land and also does not apply to the 
proposed project.  Objectives #8 and #9 deal with the preservation of sites of special value 
for wildlife or of “unique” interest.  The Proponent is coordinating with the Natural Heritage 
and Endangered Species Program (NHESP) to ensure that the proposed project does not 
adversely affect rare or endangered plants or wildlife. 

Objectives #10, #11 and #12 relate to the creation and maintenance of facilities and 
programs to encourage outdoor recreation.  The Proponent is providing $250,000 to the 
Town of Wayland for the creation of a bike path and possibly a historic interpretive railroad 
site along the current MBTA right-of-way that abuts the southeastern edge of the site.  As 
noted above, the Proponent is also committing to the protection of ten acres of land by a 
Conservation Restriction and Easement to be granted to the Sudbury Valley Trustees, Inc., 
or another non-profit corporation. 

1.6.3 Metropolitan Area Planning Council’s MetroPlan 2000 

MetroPlan 2000 is the Metropolitan Area Planning Council’s (MAPC) regional development 
plan for greater Boston.  It is geared towards shifting development from a mode of 
uncoordinated, scattered growth -- known as sprawl -- to a mode of concentrated economic 
development.  Concentrated development is favored from both economic and 
environmental standpoints because it encourages transit use, ride sharing, and pedestrian 
traffic, with corresponding reductions in traffic congestion, air pollution, and pressure to 
develop open space.  The proposed Wayland Town Center project is a cluster-style, mixed 
use development, and is consistent with the goals of the MetroPlan. 

MetroPlan 2000 is broken down into five elements: the Housing Element, the Land 
Resources Element, the Transportation Element, the Economic Development Element, and 
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the Water Resources Element.  Each of these is reviewed below in relation to the Wayland 
Town Center project. 

1.6.3.1 Housing Element 

The goals of the Housing Element are to preserve affordable housing, protect people from 
displacement, ensure equal access to housing opportunities, adapt existing buildings to 
meet household changes, produce new housing where necessary, and to link job growth 
and housing.  The project is consistent with this aspect of MetroPlan 2000 in that the 
development will not entail tenant displacement and will create up to 100 units of new 
housing.  Per the Development Agreement between the Proponent and the Town of 
Wayland, 25 percent of these units will be designated as affordable. 

1.6.3.2 Land Resources Element 

The goals of the Land Resources Element are to preserve and protect critical land resources, 
shape the growth of the region, preserve and enhance a “sense of place” for the region, 
fulfill the recreational needs of the region’s population, and provide appropriate access to 
open areas.  The project is consistent with this aspect of MetroPlan.  The site plan has been 
designed to preserve undisturbed open space on the project site by largely overlying the 
previously disturbed portions of the site.  This project design leaves a significant area in the 
western portion of the site undisturbed.  This undisturbed area abuts the Sudbury River.  In 
addition, the Proponent will grant a Conservation Restriction and Easement for a portion of 
the property consisting of ten acres to either the Sudbury Valley Trustees, Inc. or another 
non-profit corporation. 

1.6.3.3 Transportation Element 

The goals of the Transportation Element are to achieve the Clean Air Act mandate, place a 
high priority on maintaining the existing transportation system, increase programs that are 
designed to discourage single occupant vehicle travel, and base transportation system 
expansions upon a benefit/cost analysis.  As a mixed-use development, the project is 
designed to minimize automobile dependency.  The Proponent has undertaken a traffic 
impact analysis to determine the impact of traffic generated by the project.  An analysis of 
traffic operations at the study area intersections indicates that the proposed project, in 
general, is projected to be no worse with the proposed mitigation than future conditions 
with the existing office space re-occupied (without any mitigation) (see Section 3.0 of this 
DEIR).  In addition, a comprehensive traffic mitigation program has been developed for the 
project that is designed to mitigate the impacts of the project and encourage the use of 
alternative modes of travel over the use of single occupant vehicles.  This program will 
include elements of a transportation demand management program, including potential 
shuttle service to mass transit for employees and residents.  The shuttle service would be 
solely for the residents and employees of Wayland Town Center.  Service will largely be 
determined by the expressed demands of residents and employees. 
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1.6.3.4 Economic Development Element 

MetroPlan 2000 encourages economic development throughout the region and particularly 
within Concentrated Development Centers (CDC).  While the project is not located in a 
CDC, it will bring both temporary construction jobs and permanent jobs to the area.  

1.6.3.5 Water Resources Element 

The goal of the Water Resources Element is the protection of water resource natural systems 
and the management of water resource infrastructure systems.  The project will implement a 
stormwater management system to mitigate project impacts and to significantly improve 
existing stormwater conditions.  The stormwater management system complies with state 
and local performance standards and incorporates LID techniques including the use of 
water quality swales, rain gardens, and bioretention basins to increase times of 
concentration, promote groundwater recharge, and enhance water quality.  Issues related to 
stormwater are detailed in Section 4.2 of this DEIR. 

1.7 Summary of Impacts and Mitigation Measures 

Table 1-2, below, describes the project’s potential environmental impacts, measures that the 
Proponent is taking to avoid or minimize damage to the environment, and mitigation 
measures that the Proponent will implement to compensate for adverse impacts it is unable 
to avoid.  A more detailed description of mitigation measures and proposed Section 61 
Findings are found in Section 10.0 of this DEIR. 
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Table 1-2 Summary of Impacts and Mitigation Measures 

Subject Matter Impact  Mitigation Schedule 

Traffic Generation of 9,404 new 
vehicle trips per day 

Traffic mitigation commitments are detailed in Section 3.5.6 and include: 
Replacing the existing five lane cross-section on Route 20 at Route 27 and 
Route 126 with a four-lane cross section; signalizing the Route 27 at Route 
126 intersection and provide for a coordinated traffic signal system with 
the signal at Route 20; modifying the existing intersection geometry at the 
site driveway; and widening the Route 27 northbound approach to 
accommodate an exclusive left-turn lane and a through travel lane.  In 
addition, a Traffic Demand Management program will be put in place, a 
shuttle service will be promoted, bike racks will be installed and pedestrian 
access will be enhanced.   

During construction 

Air Quality Slight decrease in daily VOC 
and NOx emissions in AM 
peak period of the build 
condition versus the no-
build condition.  Increases 
in emissions in PM peak 
period and weekend peak 
periods. 

Traffic mitigation commitments are detailed in Section 3.5.6 and include: 
Replacing the existing five lane cross-section on Route 20 at Route 27 and 
Route 126 with a four-lane cross section; signalizing the Route 27 at Route 
126 intersection and provide for a coordinated traffic signal system with 
the signal at Route 20; modifying the existing intersection geometry at the 
site driveway; and widening the Route 27 northbound approach to 
accommodate an exclusive left-turn lane and a through travel lane.  In 
addition, a Traffic Demand Management program will be put in place, a 
shuttle service will be promoted, bike racks will be installed and pedestrian 
access will be enhanced.   

During construction 

Wetlands Impacts to bordering 
vegetated wetlands (off-site 
roadway improvements 
only).  Work in Riverfront 
Area (off-site and on-site). 

Replication of bordering vegetated wetlands at a 1.5:1 ratio, as required by 
the Town of Wayland Wetlands and Water Resources Bylaw.  Riverfront 
Area development confined to upland and previously disturbed areas. 

Prior to occupancy 

Stormwater 0.4 net new acres of 
impervious area 

The proposed stormwater management system will significantly improve 
the quality of the stormwater runoff and will include new catch basins with 
deep sumps and hoods, and low impact development (LID) techniques 
such as water quality swales, rain gardens, and bioretention basins. 

During construction 
and occupancy 
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Table 1-2 Summary of Impacts and Mitigation Measures (continued) 

Wastewater Generation of 54,900 
gallons per day of 
wastewater 

Water conservation fixtures will be installed in the residences and 
businesses.   

During construction 
and occupancy 

Water Supply  Consumption of 80,000 
gallons per day of water 

Water conservation fixtures will be installed in the residences and 
businesses.  Landscape design will use native and drought-resistant species 
to minimize irrigation requirements. 

During construction 
and occupancy 

Hazardous 
Waste Cleanup 

None None required.  Section 6.0 discusses Raytheon’s ongoing cleanup 
activities at the site. 

 

Rare Species None identified The project is in the process of consulting with the NHESP to determine 
whether the project as designed would include a taking as defined by 
MESA.  The results of this consultation and any further assessment will be 
presented in the FEIR. 

Prior to construction 

Sustainable 
Design 

The full range of potential 
impacts associated with 
development and 
occupancy of the site. 

Sustainable design building elements, energy efficient building systems, 
and recycling efforts are just some of the measures that will be evaluated 
for inclusion as the project proceeds.  During the final design of the 
project, the Proponent will evaluate sustainable construction and operation 
measures, including sustainable design measures identified by the 
Leadership in Energy and Environmental Design (LEED) Green Building 
Rating System. 

During construction 
and occupancy 

Construction Temporary impacts on 
traffic, air quality, erosion 
control, noise and vibration, 
dust and wildlife and rare 
species. 

Careful planning of construction.  Planning to minimize water quality 
impacts.  Maintenance of a comprehensive SWPPP.  Requiring contractor 
compliance with air quality, noise, vibration, dust and construction traffic 
requirements. 

During construction 
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2.0 ALTERNATIVES ANALYSIS 

2.1 Introduction 

The Wayland Town Center project as presented in this DEIR represents the preferred 
alternative for the project.  The project described herein is the project that was presented to 
the citizens of Wayland at annual Town Meeting in the Spring of 2006 and that the citizens 
voted to support.  Design modifications and shifts in building or roadway location can be 
presumed for a project of this scale as it goes through the permitting and approval process, 
but the character, scale and purpose remain unchanged. 

The following sections review the potential effects of the preferred alternative and a no-
build alternative.  A comparison of the preferred alternative to the project presented in the 
ENF is also discussed.  Finally, a review of a traditional stormwater management plan in 
comparison to the low impact development plan proposed herein is presented. 

Table 2-1, found at the end of this section, compares the impacts associated with the 
preferred alternative to those expected under a no-build alternative, the ENF alternative and 
a traditional stormwater management approach, as described below. 

2.2 Wayland Town Center – Preferred Alternative 

The proposed Wayland Town Center project includes a mix of commercial, residential, 
town green open space, municipal amenities, and the dedication of a site for a future 
municipal building.  In May 2006, Wayland Town Meeting demonstrated its support for the 
project by approving a Mixed Use Overlay district, thereby paving the way for the project 
to proceed with design and permitting review. 

The project is proposed for an approximately 56.5-acre parcel of land situated north of 
Route 20 and west of Route 27 in Wayland (see Figure 1-1, USGS Locus Map).  The site is 
occupied by a vacant 400,000 gross square-foot commercial building, which previously 
housed the Raytheon Company, the Polaroid Corporation, and several other business 
operations.  Also located on the site are a large paved parking lot and a second smaller 
(approximately 10,500 gross square-foot) vacant office building.  To the northwest of the 
larger commercial building is a municipal wastewater treatment plant owned and operated 
by the Town of Wayland.  While the majority of the eastern portion of the site is occupied 
by the larger building and parking lot, a significant area in the western portion of the site 
remains largely undisturbed.  This undisturbed area abuts the Sudbury River (see Figure 1-2, 
Existing Conditions Plan). 

The design of the proposed project is shown on Figure 1-3, Schematic Site Layout.  The 
design continues to evolve, but has been approved by Town Meeting for a maximum of 
167,500 square feet of residential use (100 units and 200 bedrooms), 155,000 square feet 
of commercial use (retail space and restaurants) and 10,000 square feet of office space.  
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Additionally, the Town of Wayland will be deeded a parcel within the development for 
construction of a 40,000 square-foot municipal building.   

To maintain the undisturbed nature of the western portion of the site, the project is being 
designed to largely overlay the previously disturbed area of the site.  Figure 1-6, Proposed 
Layout Superimposed on Existing Conditions, highlights where the project will overlay the 
disturbed areas of the site.  This development proposal (excluding Wayland's future 
municipal building) is 20 percent smaller than the development that currently occupies the 
site. 

Wastewater disposal service will be provided for the project through connection to the 
existing Town of Wayland municipal wastewater treatment plant and construction of an on-
site septic system.  It is anticipated that the project, including the proposed municipal 
parcel, will generate up to 54,900 gallons per day (gpd) of wastewater based on DEP Title V 
wastewater generation rates.  The Proponent has the contractual right to discharge 45,000 
gpd into the Wayland municipal wastewater treatment plant.  This right has been confirmed 
in the Development Agreement with the Town of Wayland.  In addition, the Proponent 
anticipates using sections of the project site to construct a septic system to discharge 9,900 
gpd of wastewater.  The leaching field has been sized based on general site soil conditions 
and percolation tests that were conducted in the spring of 2006.  Additional soil testing will 
be performed in the spring of 2007 to confirm the suitability of soil conditions in the area of 
the proposed leaching field.  If there is any variability in the soil conditions, the leaching 
fields will be redesigned as necessary. 

The preferred alternative relies on low impact development (LID) techniques to reduce 
runoff by increasing infiltration and to improve water quality through the selection of 
appropriate treatment.  Wherever feasible, LID techniques will include the use of water 
quality swales, rain gardens, and bioretention basins to reduce the impact of the proposed 
project and promote groundwater recharge.  Runoff from the roofs of proposed structures 
will be infiltrated, to the extent practicable in areas where the existing soils are suitable, 
contributing to groundwater recharge.  In such locations, pervious pavement may also be 
used to reduce surface runoff from the surrounding parking areas.  Although the proposed 
project is still in the planning stage, the Proponent’s intent is to take an environmentally 
progressive approach to stormwater management, and additional LID techniques may be 
incorporated into the project as design proceeds. 

In addition to meeting the community’s expressed preference for the development of a vital 
project generally contributing activity to the Town, the proposed project provides tangible 
benefits to Wayland.  These benefits include the following:  

♦ Providing $4.2 million to the Town of Wayland to address a number of community 
mitigation requirements for the project.  Anticipated mitigation includes the widening of 
Route 20 at the intersection with Route 27. 
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♦ Providing $250,000 to the Town of Wayland for the creation of a bike path and 
possibly a historic interpretative railroad site along the current MBTA right-of-way that 
abuts the southeastern edge of the site.  This project is being undertaken separately by 
the Town and, if the bike path and interpretative railroad site are not constructed, the 
Town may use the $250,000 for other purposes.   

♦ Granting a Conservation Restriction and Easement for a ten acre portion of the property 
to either the Sudbury Valley Trustees, Inc. or another non-profit corporation. 

2.3 ENF Alternative 

Since the filing of the ENF, the project’s site plan has been revised to reflect both comments 
submitted on the ENF and the more detailed project site information currently available.  
Key changes to the plan include: 

♦ Reconfiguration of the main public green to a more amorphous form that will 
accommodate a variety of active and passive activities. 

♦ Development of a north-south cross street, contributing to the making of a more 
pedestrian-friendly village streetscape. 

♦ A reworking of the main street geometry and street section to accommodate a bike path, 
parallel parking and a better disposition of secondary public open spaces. 

♦ Careful integration of landscaping into the public realm – the streetscapes, mews, areas 
behind stores and parking lots. 

♦ Redesign of the residential component of the project, including the relocating of 
apartments to the second level of one of the retail blocks fronting the green. 

♦ Reuse of an existing building at the southwest corner of the site, in conjunction with the 
refinement of the vehicular, bicycle and pedestrian access along the southern edge of 
the site. 

2.4 No-Build Alternative 

During the 3-year period from July 2003 through July 2006 the Wayland Business Center 
building at 400 - 440 Boston Post Road was occupied by a major tenant, Polaroid 
Corporation, which had a lease on 80 percent of the space, and two additional tenants, 
Hewlett-Packard and Moldflow Corporation that had leases on the remaining space totaling 
400,000 square feet.  The additional 10,500 square-foot building at the southwestern corner 
of the site was never occupied for its intended purpose due to constraints by Raytheon 
Company.  Polaroid’s lease expired on March 31, 2004.  Hwlett-Packard’s lease expired 
March 31, 2005 and Moldflow’s lease expired August 31, 2005.  
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Under the no-build alternative, the existing 410,500 square feet of building space would be 
re-occupied as office space.  In this scenario the existing stormwater management system 
would not be upgraded and pavement runoff would continue to drain, via catchbasins, 
directly to wetland resource areas without any water quality treatment.  Roadway 
improvements would similarly be minor in nature, or would not occur.  Importantly, under 
the no-build alternative, both the tangible and intangible benefits to the community 
described above or included in the Development Agreement, including more the $4 million 
in payments to the Town of Wayland, would be foregone.   

2.5 Traditional Stormwater Management Approach 

The preferred alternative incorporates a LID approach to stormwater management.  
Alternatively, the project could be advanced utilizing a more traditional approach to 
stormwater management that incorporates standard stormwater practices and utilizes 
portions of the existing on-site system.   

Traditional construction and stormwater management practices would have a beneficial 
effect on both water quality and potential flooding, and traditional stormwater management 
infrastructure could be designed to meet the requirements of DEP’s Stormwater 
Management Policy.  Such an approach would not, however, involve the use of LID 
techniques (such as, bioswales or infiltration), so it would require larger detention basins or 
other stormwater management infrastructure components or both, and it would have less 
beneficial impact on off-site stormwater-related conditions in terms of both the volume and 
rate of runoff.  As mentioned above, the Proponent intends to take an LID approach to 
project design wherever it is practicable to do so. 
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Table 2-1 Alternatives Analysis -- Impact Comparison 

 Impervious 
Area 

Traffic Parking Drainage Wastewater Rare 
Species 

Wetlands1 

(Square feet) 

Preferred 
Alternative 

22.2 acres 11,682 
vehicle trips 
per day 

1,256 
spaces 

Stormwater managed 
using LID techniques 

54,900 gpd 
wastewater 
generation  

None 
anticipated 

Direct alteration to BVW2: 
0 / 500 to 3,400 

Floodplain Area: 2,000 / 
2,700 to 6,700 

BVW Compensation Areas: 
0 / 750 to 5,100 

ENF 
Alternative 

23.4 acres 11,792 
vehicle trips 
per day 

1,296 
spaces 

Stormwater managed 
using LID techniques 

54,900 gpd 
wastewater 
generation 

None 
anticipated 

Direct alteration to BVW: 
0 /~5,000 

Floodplain Area: 2,000 
/~7,500 

BVW Compensation Areas:  
0 /~7,500 

No-Build 
Alternative 

21.8 acres 3,958 
vehicle trips 
per day  

1,636 
spaces 

Stormwater managed 
via existing system, 
which drains directly to 
wetland resource areas 
without treatment 

45,000 gpd 
wastewater 
generation 

None Direct alteration to BVW: 
0 / 0 

Floodplain Area: 0 / 0 

BVW Compensation Areas: 
0 / 0 

Traditional 
Stormwater 
Approach 

22.2 acres 11,682 
vehicle trips 
per day  

1,256 
spaces  

Stormwater 
management requiring 
large detention basins 
or other infrastructure 

54,900 gpd 
wastewater 
generation  

None 
anticipated 

Direct alteration to BVW2: 
0 / 500 to 3,400 

Floodplain Area: 2,000 / 
2,700 to 6,700 

BVW Compensation Areas: 
0 / 750 to 5,100 

1 Project site area / Route 20 roadway work area. 
2 BVW – Bordering Vegetated Wetlands 
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3.0 TRANSPORTATION AND AIR QUALITY 

This traffic study has been prepared to assess the traffic impacts and to evaluate the access 
requirements of the proposed Wayland Town Center project located on the north side of 
Route 20 (Boston Post Road) in Wayland, Massachusetts.  This report identifies the existing 
traffic parameters and the impact of traffic generated by the proposed development, and 
evaluates it with regard to capacity and roadway requirements. 

3.1 Project Description 

The site is located on approximately 56.5 acres in Wayland on the north side of Route 20 
(Boston Post Road).  The site is generally bounded by areas of open and wooded space to 
the north, Route 20 to the south, Route 27 (Old Sudbury Road) to the east, and by the 
Sudbury River to the west.  Currently, this site consists of approximately 410,500 square-
foot of office space, which is vacant.  Previously, the office space had been occupied by 
both Polaroid Corporation and Raytheon Company.   

As proposed, the existing buildings on site will be razed and replaced with the following 
uses: up to 100 condominium units, 10,000 square feet of office space, a pad site for a 
40,000 square-foot town facility, and approximately 155,000 square feet of retail/restaurant 
space1.  For the pad site, a 40,000 square-foot library was chosen as a potential use.  Based 
on available municipal land use data contained in the Institute of Transportation Engineers 
(ITE)2 Trip Generation Manual, a library would be the most peak-hour intense generator of 
traffic, during the weekday evening and Saturday midday peak hours. 

Access to and egress from the site are proposed to be provided by way of two full-access 
driveways:  one on Route 27 and one on Route 20 (Access Alternative A).  A second access 
scenario has also been reviewed where all access to the project will be from Route 20 
(Access Alternative B).  At this time, it is estimated that the project will include 1,256 
parking spaces.  A shared parking analysis has been performed to calculate the required 
parking for the project.  Figure 3-1 shows the project’s site location relative to the existing 
roadway network. 

                                                 

1The original project (prior to the zone change) consisted of 100 apartment units, 40 ksf of office space, 40 ksf of 

municipal space and 308 ksf of retail space. 
2Trip Generation, Sixth Edition; Institute of Transportation Engineers; Washington, DC; 1997. 
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3.1.1 Study Methodology 

Vanasse & Associates, Inc. (VAI) has analyzed the proposed project and its impacts upon 
the study area intersections in the north section of the town of Wayland.  This report 
represents a study of future traffic demand as well as an assessment of traffic operation 
within the study area.  Existing roadways are evaluated and measures to mitigate 
incremental project traffic impacts are presented. 

The primary conditions evaluated in the traffic operations analysis include 2006 Existing, 
2011 No-Build, and 2011 Build.  The planned time frame is for the project to be built and 
fully operational prior to 2011.  The 2011 No-Build scenario includes annual background 
growth, as well as specific developments independent of the proposed project.  The 
2011 Build condition addresses the cumulative impacts of background growth, specific 
development by others, and impacts of the proposed project. 

3.1.2 Alternatives Studied 

For the purpose of this report, three alternatives were evaluated for average month 
conditions and include the following: 

♦ Existing – The Existing scenario represents the traffic operating conditions presently on 
the roadway system. 

♦ No-Build – The No-Build alternative was examined to establish the 2011 Baseline traffic 
conditions.  The incremental impacts of the proposed project may be determined by 
making comparisons to the No-Build alternative.  The No-Build alternative includes 
identified background developments, as well as the in-fill of the existing office building 
and assumes that the project is not built. 

♦ Build – The Build alternative includes the development of Wayland Town Center 
project.  It is anticipated that the project will be constructed and occupied prior to the 
year 2011.  Two access alternatives were reviewed.  Under Access Alternative A, access 
to and egress from the site will be provided by way of two full access driveways, one to 
Route 20 and one to Route 27.  Under Access Alternative B, all access will be from 
Route 20. 

3.2 Existing Conditions 

3.2.1 Study Area 

The study area for this project was originally developed in consultation with the Town of 
Wayland.  In February 2005 roadway geometry and traffic control information was 
collected for the following locations: 



1921\DEIR\3-Traffic.doc 3-4 Transportation and Air Quality 
  Epsilon Associates, Inc. 

♦ Route 20 at Route 27/126 

♦ Route 27 at Route 126 

♦ Route 27/126 at Pelham Island Road and Millbrook Road 

♦ Route 20 at Pelham Island Road 

♦ Route 20 at Old County Road 

♦ Route 20 at the Site Driveway 

♦ Route 27 at the Site Driveway 

In May and June 2006, roadway geometry and traffic volume data were collected at the 
following north Wayland neighborhood locations: 

♦ Route 27 at River Road 

♦ Route 27 at Glezen Lane 

♦ Route 27 at Bow Road 

♦ Route 27 at Route 126 

♦ Route 27/Route 126 at Pelham Island Road and Millbrook Road 

♦ Route 20 at Route 27/Route 126 

♦ Route 27 at Winthrop Road 

♦ Route 126 at Bow Road 

♦ Route 126 at Plain Road 

♦ Route 126 at Claypit Hill Road and Training Field Road 

♦ Route 126 at Glezen Lane 

♦ Route 126 at Moore Road 

♦ Glezen Lane at Moore Road 

♦ Glezen Lane at Training Field Road 

♦ Plain Road at Claypit Hill Road 
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♦ Plain Road at Glen Road 

♦ Route 20 at Winthrop Road 

♦ Route 20 at Pelham Island Road 

♦ Route 20 at Old County Road (River Road in Wayland) 

Two additional intersections in Sudbury were added to the study area as a result of the ENF 
filing: 

♦ Route 20 and Union Avenue  

♦ Route 20 and Nobscot Road 

3.2.2 Field Survey 

A comprehensive field inventory of the project site was originally conducted in February 
2005 and then again in May and June 2006 for the north Wayland neighborhood 
intersections.  The inventory included collection of existing roadway geometrics, traffic 
volumes, and safety data for the existing study area intersections and proposed site access 
roadways.  Traffic volumes were measured by means of ATR counts and substantiated by 
turning movement counts (TMC) conducted at the study area roadways and intersections. 

In September 2006, additional data relative to intersection operations were collected for the 
Route 27 intersections with Bow Road and Glezen Lane, as well as for the intersection of 
Route 126 and Glezen Lane.  Gap and delay data were collected at these three locations to 
quantify existing and projected intersection operations. 

Lastly, to quantify trips that are local in nature and are destined to the Whole Foods 
supermarket in Wayland or to one of the two supermarkets on Route 20 in Sudbury, 
origin/destination data were also collected in October 2006, as well as TMCs at the two 
additional Sudbury study area intersections. 

3.2.3 Geometrics 

Primary study area roadways are described below.  Other study area routes that provide 
connections with these roadways are examined at specific study area intersections. 
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3.2.3.1 Roadways 

Route 20 

Route 20 (Boston Post Road) is a two-lane arterial roadway, under state jurisdiction, which 
runs in a general east/west direction through eastern Massachusetts.  The roadway provides 
one travel lane per direction, and travel lanes vary in width from approximately 11 to 12 
feet.  Additional turn lanes are provided at major signalized intersections.  Land use along 
Route 20 in the vicinity of the site is primarily commercial.  Within the study area, the 
speed limit is posted at 35 miles per hour (mph).  West of the site, the posted speed limit for 
westbound traffic is 45 mph.  East of the site, the posted speed limit for eastbound traffic is 
reduced to 25 mph. 

Route 27 (Old Sudbury Road) 

Route 27 (Old Sudbury Road) is a locally maintained collector roadway, which runs in a 
general north/south direction through the town of Wayland.  The roadway provides one 
travel lane per direction, and travel lanes vary in width from approximately 10 to 12 feet.  
Additional turn lanes are provided at major signalized intersections.  Land use along Route 
27 in the vicinity of the site is primarily residential.  Within the study area, the speed limit 
varies between 25 and 40 mph.  In the vicinity of the site driveway, the posted speed limit 
is 40 mph. 

Route 126 (Concord Road) 

Route 126 (Concord Road) is a locally maintained collector roadway, which runs in a 
general north/south direction through the town of Wayland.  The roadway provides one 
travel lane per direction, and travel lanes vary in width from approximately 10 to 12 feet.  
Land use along Route 126 in Wayland is primarily residential.  The speed limit varies 
between 25 and 40 mph.  Immediately north of Route 27, the speed limit on Route 126 is 
25 mph in both directions.  North of Plain Road, the speed limit is 40 mph. 

Glezen Lane 

Glezen Lane is a two-lane locally maintained street which runs in a general east/west 
direction from its western terminus at Route 27 to its eastern terminus at the Weston town 
line where the name changes to Sudbury Road (which eventually intersects Concord Road 
to Route 20).  The roadway provides one travel lane per direction, and travel lanes vary in 
width from approximately 10 to 12 feet.  Land use along Glezen Lane is residential.  The 
posted speed limit ranges from 25 to 30 mph. 
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Bow Road 

Bow Road is a two-lane locally maintained street which runs in a general east/west direction 
from its western terminus at Route 27 to its eastern terminus at Route 126.  The roadway 
provides one travel lane per direction, and travel lanes vary in width from approximately 
8.5 to 11 feet.  Land use along Bow Road is residential.  The posted speed limit is 25 mph. 

Training Field Road 

Training Field Road is a two-lane locally maintained street which runs in a general 
north/south direction from its southern terminus at Route 27 to its northern terminus at 
Glezen Lane.  The roadway provides one travel lane per direction, and travel lanes vary in 
width from approximately 8.5 to 11 feet.  Land use along Training Field Road is residential.  
The posted speed limit is 25 mph. 

Moore Road 

Moore Road is a two-lane locally maintained street which runs in a general north/south 
direction from its southern terminus at Glezen Lane to its northern terminus at Route 126.  
The roadway provides one travel lane per direction, and travel lanes are approximately 11 
to 11.5 feet wide.  Land use along Training Field Road is residential.  The posted speed 
limit is 30 mph. 

Claypit Hill Road 

Claypit Hill Road is a two-lane locally maintained street which runs in a general east/west 
direction from its western terminus at Route 126 to its eastern terminus at Plain Road.  The 
roadway provides one travel lane per direction, and travel lanes vary in width from 
approximately 9.5 to 10 feet.  Land use along Claypit Hill Road is residential.  The posted 
speed limit is 25 mph. 

Plain Road 

Plain Road is a two-lane locally maintained street which runs in a general east/west 
direction from its western terminus at Route 126 to its eastern terminus at Route 20.  The 
roadway provides one travel lane per direction, and travel lanes vary in width from 
approximately 10 to 11 feet.  Land use along Plain Road is residential.  The posted speed 
limit is 20 mph immediately east of Route 126.  East of Glen Road, the posted speed limit is 
25 mph.   



1921\DEIR\3-Traffic.doc 3-8 Transportation and Air Quality 
  Epsilon Associates, Inc. 

Winthrop Road 

Winthrop Road is a two-lane locally maintained street which runs in a general east/west 
direction from its eastern terminus at Route 20 to its western terminus at Route 27.  At 
Route 20, Winthrop Road is one-way southbound (away from Route 20).  The roadway 
provides one travel lane per direction, and travel lanes vary in width from approximately 10 
to 11 feet.  Land use along Winthrop Road is residential. 

Millbrook Road 

Millbrook Road is a two-lane locally maintained street which runs in a general east/west 
direction from its western terminus at Route 27/Route126 to its eastern terminus at Glen 
Road.  The roadway provides one travel lane per direction, and travel lanes vary in width 
from approximately 10 to 11 feet.  Land use along Millbrook Road is primarily residential.     

Glen Road 

Glen Road is a two-lane locally maintained street which runs in a general north/south 
direction from its southern terminus at Route 20 to its northern terminus at Plain Road.  The 
roadway provides one travel lane per direction, and travel lanes vary in width from 
approximately 10 to 11 feet.  Land use along Glen Road is primarily residential.     

Pelham Island Road 

Pelham Island Road is a two-lane locally maintained street which runs in a general 
northeast/southwest direction from its northeastern terminus at Route 27/Route 126 to its 
southwestern terminus at Landham Road in Sudbury.  The roadway provides one travel lane 
per direction, and travel lanes vary in width from approximately 10 to 11 feet.  Land use 
along Pelham Island Road is primarily residential.  The posted speed limit is 30 mph.   

3.2.3.2 Intersections 

Route 27 at River Road 

River Road intersects Route 27 from the south to form this three-legged, unsignalized 
intersection.  The Route 27 eastbound and westbound approaches each consist of single 
lanes, approximately 12 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 27 is separated by a double yellow centerline.  River Road at 
Route 27 is 23.5 feet wide, allowing entering and exiting movements.  The River Road 
approach is under STOP-like control.  Land use in the vicinity of the intersection consists of 
wooded properties and the Sudbury River. 
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Route 27 at Glezen Lane 

Glezen Lane intersects Route 27 from the east to form this three-legged, unsignalized 
intersection.  The Route 27 northbound and southbound approaches each consist of single 
lanes, approximately 12.5 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 27 is separated by a double yellow centerline.  Glezen Lane 
is 19.5-feet wide approaching Route 27 and widens to permit entering and exiting 
movements.  A small island separates entering and exiting movements.  The Glezen Lane 
approach is under STOP-sign control.  Land use in the vicinity of the intersection consists of 
residential properties. 

Route 27 at Bow Road 

Bow Road intersects Route 27 from the east at a 60° angle to form this three-legged, 
unsignalized intersection.  The Route 27 northbound and southbound approaches each 
consist of single lanes, approximately 12 feet wide, permitting both left- and right-turn 
movements.  Directional travel along Route 27 is separated by a double yellow centerline.  
Bow Road is approximately 17 feet wide approaching Route 27.  The Bow Road approach 
is under STOP-sign control.  Land use in the vicinity of the intersection consists of 
residential properties and wooded land. 

Route 27 at Existing Site Driveway 

The existing site driveway intersects Route 27 from the west to form this three-legged, 
unsignalized intersection.  The Route 27 northbound and southbound approaches each 
consist of single lanes, approximately 12 feet wide, permitting both left- and right-turn 
movements.  Directional travel along Route 27 is separated by a double yellow centerline.  
The site driveway at Route 27 is 23 feet wide, allowing entering and exiting movements.  
The driveway approach is under STOP-like control.  Land use in the vicinity of the 
intersection consists of wooded properties. 

Route 27 at Route 126 

Route 126 intersects Route 27 from the northeast to form this three-legged, unsignalized 
intersection.  The Route 27 southbound approach consists of a single lane, approximately 
12 feet wide, permitting both though and left-turn movements.  The Route 27 northbound 
approach consists of a single though lane, approximately 9.5 feet wide, and a 10-foot wide 
right-turn lane.  Directional travel along Route 27 is separated by a double yellow 
centerline.  The Route 126 approach to Route 27 is 11 feet wide, permitting both left- and 
right-turns.  Bituminous concrete sidewalks exist along the south side of Route 126 and the 
east and west sides of Route 27 (south of Route 126).  The Route 126 approach is under 
STOP-sign control.  Land use in the vicinity of the intersection consists of residential 
properties and the Wayland Depot. 
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Route 27/ Route 126 at Pelham Island Road and Millbrook Road 

Route 27/Route 126 forms the north and south legs of this four-legged, unsignalized 
intersection with Pelham Island Road (west leg) and Millbrook Road (east leg).  The 
Route 27 southbound approach consists of a single wide lane, approximately 18 feet wide, 
permitting all movements.  The Route 27 northbound and southbound approaches each 
consist of a single though lane, approximately 9.5 feet wide, and a 10-foot wide right-turn 
lane.  Directional travel along Route 27 is separated by a double yellow centerline.  The 
Pelham Island Avenue approach is approximately 13 feet wide, permitting all movements.  
The Millbrook Road approach is approximately 13 feet wide, permitting all movements.  
Bituminous concrete sidewalks exist along the east and west sides of Route 27 (north of the 
intersection).  The Pelham Island Road and Millbrook Road approaches are under STOP 
control.  Land use in the vicinity of the intersection consists of residential properties, a park 
and commercial buildings. 

Route 20 at Route 27/ Route 126  

Route 27/Route 126 forms the north and south legs of this four-legged, signalized intersec-
tion with Route 20 (east and west legs).  The Route 27/Route 126 approaches each consist 
of an exclusive left-turn lane and a shared through/right-turn lane, varying in width from 
9.5 feet to 11 feet.  Directional travel along Route 27/Route 126 and Route 20 is separated 
by a double yellow centerline.  The Route 20 eastbound approach is approximately 12 feet 
wide, permitting all movements.  The Route 20 westbound approach is approximately 21 
feet wide, permitting all movements.  Bituminous concrete sidewalks exist along the east 
side of Route 27 (north of the intersection) and along the south side of Route 20.  The 
intersection is controlled by a two-phase traffic signal.  Land use in the vicinity of the 
intersection consists of a park, commercial buildings and a church. 

Route 27 at Winthrop Road 

Winthrop Road intersects Route 27 from the east to form this three-legged, unsignalized 
intersection.  The Route 27 northbound and southbound approaches each consist of single 
lanes, approximately 12 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 27 is separated by a double yellow centerline.  Winthrop 
Road is approximately 22.5 feet wide approaching Route 27.  The Winthrop Road approach 
is under STOP-like control.  Land use in the vicinity of the intersection consists of 
residential properties and a church. 

Route 126 at Bow Road 

Bow Road intersects Route 126 from the west to form this three-legged, unsignalized 
intersection.  The Route 126 northbound and southbound approaches each consist of single 
lanes, approximately 11 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 126 is separated by a double yellow centerline.  Bow Road is 
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approximately 20.5 feet wide, permitting both entering and exiting movements.  The Bow 
Road approach is under STOP-sign control.  Land use in the vicinity of the intersection 
consists of residential properties and wooded land. 

Route 126 at Plain Road 

Plain Road intersects Route 126 from the east to form this three-legged, unsignalized 
intersection.  The Route 126 northbound and southbound approaches each consist of single 
lanes, approximately 11 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 126 is separated by a double yellow centerline.  Plain Road 
is approximately 18.5 feet wide approaching the intersection.  At the intersection, the 
Plain Road approach splits with right turn movements going to the right side of a central 
island and left-turn movements going to the left side of the island.  Directional travel along 
Plain Road is separated by a single-yellow centerline.  The Plain Road approach is under 
STOP-sign control.  Along the east side of Route 126, there is a 5- to 5.5-foot wide 
bituminous concrete sidewalk.  Land use in the vicinity of the intersection consists of 
residential properties. 

Route 126 at Claypit Hill Road and Training Field Road 

Claypit Hill Road intersects Route 126 from the east and Training Field Road intersects from 
the west to form this four-legged, unsignalized intersection.  The Route 126 northbound and 
southbound approaches each consist of single lanes, approximately 11 to 11.5 feet wide, 
permitting all movements.  Directional travel along Route 126 is separated by a double-
yellow centerline.  The Claypit Hill Road approach consists of a 10-foot wide shared left-, 
through and right-turn lane.  Directional travel along Claypit Hill Road is separated by a 
single-yellow centerline at the intersection.  Training Field Road is approximately 22.5 feet 
wide and permits both entering and exiting movements.  The Claypit Hill Road and 
Training Field Road approaches are both under STOP-sign control.  Along the east side of 
Route 126, there is a 5-foot wide bituminous concrete sidewalk.  Land use in the vicinity of 
the intersection consists of wooded properties. 

Route 126 at Glezen Lane 

Glezen Lane intersects Route 126 from the east and west to form this four-legged, 
unsignalized intersection.  The Route 126 northbound and southbound approaches each 
consist of single lanes, approximately 11.5 to 12 feet wide, permitting both left- and 
right-turn movements.  Directional travel along Route 126 is separated by a double-yellow 
centerline.  The Glezen Lane westbound approach consists of a single lane, approximately 
10 feet wide and permits all movements.  Directional travel along Glezen Lane (east of 
Route 126) is separated by a single-yellow centerline.  Glezen Lane approaching Route 126 
from the west is approximately 20.5 feet wide.  As it approaches Route 126, the roadway 
splits around a large triangular shaped island.  Along the east side of Route 126, there is a 4- 
to 4.5-foot wide bituminous concrete sidewalk.  The Glezen Lane approaches are under 
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STOP-sign control.  Land use in the vicinity of the intersection consists of residential 
properties. 

Route 126 at Moore Road 

Moore Road intersects Route 126 from the west to form this three-legged, unsignalized 
intersection.  The Route 126 northbound and southbound approaches each consist of single 
lanes, approximately 11 to 11.5 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 126 is separated by a double yellow centerline.  Moore Road 
is approximately 23 feet wide approaching Route 126, permitting entering and exiting 
movements.  The Moore Road approach is under STOP-sign control.  Along the east side of 
Route 126, there is a 5- to 5.5-foot wide bituminous concrete sidewalk.  Land use in the 
vicinity of the intersection consists of residential properties and wooded land. 

Glezen Lane at Moore Road 

Moore Road intersects Glezen Lane from the west to form this three-legged, unsignalized 
intersection.  The primary flow of traffic is from Glezen Lane eastbound to Moore Road, 
with the westbound Glezen Lane approach under STOP-sign control.  The Glezen Lane 
approaches each consists of single lanes, approximately 10 to 12 feet wide, permitting all 
movements.  The Moore Road approach consists of an 11-foot wide lane permitting all 
movements.  Land use in the vicinity of the intersection consists of residential properties 
and wooded land. 

Glezen Lane at Training Field Road 

Training Field Road intersects Glezen Lane from the southeast to form this unsignalized 
intersection.  The intersection is comprised of three separate unsignalized intersections, laid 
out at the points of a triangle, channelizing various movements.  The Training Field Road 
westbound approach to Glezen Lane consists of a free-flow lane (to Glezen Lane eastbound 
or westbound) and an exclusive left-turn lane for westbound Training Field Road 
movements.  All approaches are generally 8.5 to 10 feet wide.   

To the west is the second unsignalized intersection formed by the eastbound and 
westbound approaches from Glezen Lane.  All approaches to this intersection consist of 
single lanes.  The Glezen Lane westbound approach accommodates right-turn movements 
to Training Field Road westbound and is under a free-flow condition.  Both the Glezen Lane 
westbound and Training Field Road approaches are under STOP-sign control.  To the north 
is the third unsignalized intersection.  The leg from Training Field Road consists of a single 
lane approach, as well as the legs to and from Glezen Lane.  The Glezen Lane eastbound 
approach is under STOP-sign control.  Land use in the vicinity of the intersection consists of 
residential homes. 
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Plain Road at Claypit Hill Road 

Plain Road intersects Claypit Hill Road from the south to form this unsignalized intersec-
tion.  The Claypit Hill Road approaches each consist of single lanes, approximately 10 feet 
wide, permitting both left- and right-turn movements.  Directional travel along 
Claypit Hill Road is separated by a single-yellow centerline.  Plain Road approaching the 
intersection splits with right-turn movements to the right side of a triangle shaped island and 
left-turns to the left side of the island.  Three separate intersections are formed as a result, 
with the minor legs under STOP-sign control.  Land use in the vicinity of the intersection 
consists of residential properties. 

Plain Road at Glen Road 

Glen Road intersects Plain Road from the south to form this three-legged, unsignalized 
intersection.  The Plain Road eastbound and westbound approaches each consist of single 
lanes, approximately 9 to 10.5 feet wide, permitting both left- and right-turn movements.  
Directional travel along Plain Road is separated by a single-yellow centerline.  The 
Glen Road approach consists of a 10-foot wide shared left- and right-turn lane.  Directional 
travel along Glen Road is separated by a single-yellow centerline.  The Plain Road 
eastbound approach is under STOP-sign control.  Land use in the vicinity of the intersection 
consists of residential properties. 

Route 20 at Pelham Island Road  

Route 20 forms the east and west legs of this four-legged, unsignalized intersection with 
Pelham Island Road (north and south legs).  The Route 20 approaches consist of single wide 
lanes, approximately 12.5 to 16 feet wide, permitting all movements.  The Pelham Island 
Avenue northbound approach is approximately 10-feet wide, permitting all movements.  
The Pelham Island Avenue southbound approach is approximately 13 feet wide, permitting 
all movements.  Bituminous concrete sidewalks exist along the north and south sides of 
Route 20 and along the north side of Pelham Island Road (north of Route 20).  The Pelham 
Island Road approaches operate under STOP control.  Land use in the vicinity of the 
intersection consists primarily of commercial buildings. 

Route 20 at Winthrop Road 

Winthrop Road intersects Route 20 from the south to form this three-legged, unsignalized 
intersection.  The Route 20 eastbound and westbound approaches each consist of single 
lanes, approximately 11 to 12.5 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 20 is separated by a double-yellow centerline.  Winthrop 
Road is one-way away from Route 20 and is approximately 22 feet wide.  Land use in the 
vicinity of the intersection consists of residential properties and wooded land. 
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Route 20 at Existing Site Driveway 

The existing site driveway intersects Route 20 from the north to form this three-legged, 
unsignalized intersection.  The Route 20 eastbound and westbound approaches each 
consist of single lanes, approximately 12 feet wide, permitting both left- and right-turn 
movements.  Directional travel along Route 20 is separated by a double yellow centerline.  
The site driveway approach at Route 27 is approximately 21.5 feet wide, allowing left- and 
right-turn movements.  Approximately 150 feet to the west is a second exit only driveway, 
approximately 21.5 feet wide.  The driveway approach is under STOP-sign control.  Land 
use in the vicinity of the intersection consists of wooded properties and the existing site. 

Route 20 at Old County Road 

Old County Road intersects Route 20 from the north to form this three-legged, unsignalized 
intersection.  The Route 20 eastbound and westbound approaches each consist of single 
lanes, approximately 12 to 12.5 feet wide, permitting both left- and right-turn movements.  
Directional travel along Route 20 is separated by a double yellow centerline.  The 
Old County Road approach consists of an 11.5-foot wide shared left- and right-turn lane.  
Directional travel along Old County Road is separated by a single-yellow centerline.  The 
Old County Road approach is under STOP-sign control.  Land use in the vicinity of the 
intersection consists of commercial properties. 

Route 20 at Union Avenue and Sudbury Crossing Driveway  

Route 20 forms the east and west legs of this four-legged signalized intersection with Union 
Avenue (north leg) and the Sudbury Crossing driveway (south leg).  The Route 20 
approaches each consist of an exclusive left-turn lane and a shared through/right-turn lane, 
varying in width from 10 feet to 14 feet.  Directional travel along Route 20 is separated by a 
double yellow centerline.  The Union Avenue southbound approach consists of a shared 
left-turn lane/through lane, approximately 10 feet wide, and a 10.5-foot wide exclusive 
right-turn lane.  The Sudbury Crossing driveway approach consists of an exclusive left-turn 
lane and a shared through/right-turn lane.  Bituminous concrete sidewalks exist along the 
north side of Route 20.  The intersection is controlled by a two-phase traffic signal.  Land 
use in the vicinity of the intersection consists of commercial properties. 

Route 20 at Nobscot Road  

Route 20 forms the east and west legs of this four-legged signalized intersection with 
Nobscot Road (south leg) and a driveway to Clappers House & Garden Shop (north leg).  
The Route 20 eastbound approach consists of an exclusive right-turn lane and a shared 
through/left-turn lane, varying in width from 11 feet to 15 feet.  The Route 20 westbound 
approach consists of an exclusive left-turn lane and a shared through/right-turn lane, 
approximately 12 feet wide.  Directional travel along Route 20 is separated by a double 
yellow centerline.  The Nobscot Road northbound approach consists of a shared left-turn 
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lane/through lane, approximately 13 feet wide, and a 14-foot wide exclusive right-turn lane.  
The Clappers driveway approach consists of a wide lane permitting all movements.  
Bituminous concrete sidewalks exist along the north side of Route 20 and the west side of 
Nobscot Road.  The intersection is controlled by a two-phase traffic signal.  Land use in the 
vicinity of the intersection consists of commercial properties. 

3.2.4 Traffic Volumes 

To establish base traffic conditions within the study area, manual turning movement and 
vehicle classification counts were obtained in February 2005 for the intersections 
immediately adjacent to the site and in May and June 2006 at the north Wayland 
neighborhood study area locations as shown on Figure 3-2.  Daily traffic volumes were 
collected through use of automatic traffic recorders (ATR) at the following locations: 

♦ Route 27, north of Bow Road 

♦ Glezen Lane, east of Route 126 

♦ Glezen Lane, west of Route 126  

♦ Bow Road, east of Route 27 

♦ Millbrook Road, east of Route 27 

♦ Plain Road, west of Claypit Hill Road 

♦ Claypit Hill Road, east of Route 126 

♦ Training Field Road, west of Route 126 

♦ Winthrop Road, east of Route 27 

♦ Glen Road, north of Route 20 

♦ Moore Road, west of Route 126 
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Peak-period manual turning movement counts were conducted during the weekday 
morning peak period (6:00 to 9:00 AM), during the weekday evening peak period (3:00 to 
7:00 PM), during the Saturday midday period (10:30 AM to 1:30 PM) and the Sunday 
midday period (10:30 AM to 1:30 PM) at the following intersections: 

♦ Route 27 at River Road 

♦ Route 27 at Glezen Lane 

♦ Route 27 at Bow Road 

♦ Route 27 at Route 126 

♦ Route 27/Route 126 at Pelham Island Road and Millbrook Road 

♦ Route 20 at Route 27/Route 126 

♦ Route 27 at Winthrop Road 

♦ Route 126 at Bow Road 

♦ Route 126 at Plain Road 

♦ Route 126 at Claypit Hill Road and Training Field Road 

♦ Route 126 at Glezen Lane 

♦ Route 126 at Moore Road 

♦ Glezen Lane at Moore Road 

♦ Glezen Lane at Training Field Road 

♦ Plain Road at Claypit Hill Road 

♦ Plain Road at Glen Road 

♦ Route 20 at Winthrop Road 

♦ Route 20 at Pelham Island Road 

♦ Route 20 at Old County Road (River Road in Wayland) 

The counts were done on Thursday, May 25, 2006, Saturday June 3, 2006 and Sunday, 
June 4, 2006, when schools were in session.  The two new Sudbury locations were counted 
in October 2006.  Analysis of the peak-period traffic counts indicated that the weekday 
morning peak hour generally occurs between 8:00 and 9:00 AM, and the weekday evening 
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peak hour occurs between 5:00 and 6:00 PM.  The Saturday midday peak hour generally 
occurs between 12:30 and 1:30 PM, and the Sunday midday peak hour occurred between 
12:30 and 1:30 PM. 

It should be noted that during the preparation of the initial studies for this project, traffic 
counts were not conducted at the Route 20 intersections with Pelham Island Road, 
Routes 27/126 and Millbrook Road, as well as the Route 27 and Route 126 intersection 
during the Sunday peak hour.  Traffic volume count data for these intersections were 
obtained for the Sunday peak hour and assessed in this report. 

Of the neighborhood roadways studied, daily traffic volumes ranged from 200 to 2,300 
vehicles per day (vpd).  Route 20, east of the Sudbury Town Line experienced the largest 
daily weekday volume with approximately 19,500 vpd.  Saturday volumes ranged from 150 
to 1,200 vpd on the local neighborhood streets.  Sunday volumes were similar, ranging 
from 150 to 1,100 vpd.   

Route 20, east of the Sudbury town line experienced the highest peak hour volumes.  
During the weekday morning peak hour, 1,655 vehicles per hour (vph) were recorded, with 
1,778 vph during the weekday evening peak hour, 1,469 vph during the Saturday midday 
peak hour and 1,123 vph during the Sunday midday peak hour.  

A review of the count data indicates that during the weekday morning and evening peak 
hours, traffic is using several cut-through routes to avoid existing traffic on Route 20.  These 
routes are the Old County Road/River Road corridor (between Route 20 in Sudbury and 
Route 126 in Wayland), Glezen Lane and Bow Road, as shown on Figure 3-3.  During the 
weekday morning peak hour, approximately 90 to 100 vehicles are estimated to be cutting 
through from Route 20 in Sudbury to Route 27, approximately 400 vehicles are using 
Glezen Lane (from Route 27 to Route 126 and eventually back to Route 20 in Weston), and 
approximately 40 to 50 vehicles are using Bow Road (from Route 27 to Route 126).  During 
the weekday evening peak hour, approximately 90 to 100 vehicles are estimated to be 
cutting through from Route 27 to Route 20, approximately 300 vehicles are using Glezen 
Lane (from Route 126 to Route 27), and approximately 40 vehicles are using Bow Road 
(from Route 126 to Route 27).  During the Saturday midday peak hour, less traffic was 
observed using any of these corridors as a cut-through corridor. 
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3.2.4.1 Seasonal Adjustment 

The traffic-volume data gathered as part of this study was collected during the months of 
February 2005 and May and June 2006.  Data from a nearby permanent count station 
maintained by MassHighway were reviewed to determine the monthly variations of the 
traffic volumes.  The traffic data showed February to be lower than average month volumes.  
The traffic data showed May and June to be higher than average month volumes.  
Therefore, the February volumes were seasonally adjusted and balanced with the May and 
June traffic volumes to represent the 2006 baseline traffic volume conditions. 

The 2006 existing daily and peak-hour traffic volumes for average-month conditions are 
summarized below in Table 3-1.   

The 2006 Existing weekday morning and weekday evening peak hour traffic flow networks 
are shown graphically on Figures 3-4 and 3-5, respectively.  The 2006 Existing Saturday and 
Sunday midday peak hour traffic flow networks are shown graphically on Figures 3-6 and  
3-7, respectively.  The traffic count worksheets are provided in the Appendix. 

3.2.4.2 Existing Site Generated Traffic Volumes 

Routes 20 and 27 currently provide access to the site.  During the weekday morning peak 
hour, 17 vph were recorded (10 vehicles entering and 7 vehicles exiting), and during the 
weekday evening peak hour, 28 vph were recorded (2 vehicles entering and 26 vehicles 
exiting).  During the Saturday midday peak hour, 10 vph were recorded (5 vehicles entering 
and 5 vehicles exiting). 

3.2.5 Gap Analysis 

A gap analysis was requested along Route 27 in the vicinity of the Route 27 intersections 
with Bow Road and Glezen Lane, as well as the intersection of Route 126 and Glezen Lane.  
This analysis was performed to quantify existing intersection parameters with actual 
intersection operations.  Concurrent with the gap analysis, actual delays for vehicles exiting 
the side streets (Bow Road and Glezen Lane) were recorded to also calibrate the capacity 
analysis model.   
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Table 3-1 Existing Roadway Traffic-Volume Summary 

 
Weekday 

Daily Weekday Morning Peak Hour Weekday Evening Peak Hour 
Saturday 

Daily Saturday Midday Peak Hour 

 
Sunday 
Daily Sunday Midday Peak Hour 

Location 
Volume 
(vpd)a 

Volume 
(vph)b 

 
Percent of  

Daily 
Trafficc 

Predominant  
Flowd 

Volume 
(vph) 

Percent of  
Daily Traffic 

Predominant  
Flow 

Volume 
(vpd) 

Volume 
(vph) 

Percent of  
Daily Traffic 

Predominant  
Flow 

Volume 
(vpd) 

Volume 
(vph) 

Percent of  
Daily Traffic 

Predominant  
Flow 

 
Route 27, north of Bow Road 
 

 
12,300 

 
834 

 
6.8 

 
59.5% SB 

 
1,389 

 
11.3 

 
67.3% NB 

 
8,400 

 
632 

 
7.5 

 
50.2% NB 

 
8,100 

 
732 

 
9.0 

 
50.7% WB 

Route 20, east of Sudbury Town Line 
 

19,500 1,655 8.5 61.8% EB 1,778 9.1 54.0% WB 15,300 1,469 9.6 51.7% EB 10,650 1,123 10.5 52.2% WB 

Glezen Road, east of Route 126 
 

2,300 392 17.0 88.3% EB 287 12.5 80.5% WB 850 94 11.1 60.6% EB 750 81 10.8 54.3% WB 

Glezen Road, west of Route 126 
 

2,300 432 18.8 92.6% EB 380 16.5 87.9% WB 600 69 11.5 55.1% WB 450 57 12.7 56.1% WB 

Bow Road, east of Route 27 
 

900 96 10.7 70.8% EB 205 22.8 62.9% WB 200 15 7.5 53.3% WB 200 25 12.5 60.0% WB 

Millbrook Road, east of Route 27 
 

1,400 191 13.6 54.9% EB 103 7.4 57.3% EB 1,200 138 11.5 50.7% EB 1,100 205 18.6 58.5% WB 

Plain Road, west of Claypit Hill Road 
 

1,900 259 13.6 61.4% NB 204 10.7 50.0% NB/SB 1,100 99 9.0 52.5% NB 1,000 76 7.6 51.3% SB 

Claypit Hill Road, east of Route 126 
 

1,600 205 12.8 64.4% EB 201 12.6 56.2% EB 800 75 9.4 54.7% WB 800 75 9.4 53.3% EB 

Training Field Road, west of Route 126 
 

1,100 84 7.6 65.5% EB 88 8.0 57.9% EB 900 84 9.3 53.6% WB 800 73 9.1 58.9% WB 

Winthrop Road, east of Route 27 
 

200 22 11.0 90.9% WB 6 3.0 83.3% WB 150 14 9.3 71.4% WB 150 13 8.7 76.9% WB 

Glen Road, north of Route 20 
 

1,200 222 18.5 56.8% SB 183 15.3 68.9% SB 300 111 37.0 51.4% SB 300 96 32.0 58.3% NB 

Moore Road, west of Route 126 
 

500 44 8.8 72.3% EB 31 6.2 61.3% WB 350 19 5.4 68.4% WB 350 28 8.0 60.7% EB 

Source:  ATR Counts conducted in June 2006, rounded. 
aTwo-way daily traffic expressed in vehicles per day. 
bTwo-way peak-hour volume expressed in vehicles per hour. 
cThe percent of daily traffic that occurs during the peak hour. 
dEB = eastbound; WB = westbound; NB = northbound; SB = southbound. 
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At each of the locations, gaps in the traffic stream were measured electronically through the 
use of a computerized count board and was supplemented by field measurements of gaps 
used by vehicles exiting the side streets.  These gap counts were done during the weekday 
morning (6:00 to 9:00 AM) and weekday evening (3:00 to 6:00 PM) peak periods.  The data 
are contained in the Appendix.  The results are tabulated in Table 3-2. 

Table 3-2 Gap Analysis 

  
Number of Gapsa 

 
Location 

 
Peak Hour Gaps 

 
Route 27 at Bow Road 

 
Weekday Morning Peak Hour 

 
127 

  
Weekday Evening Peak Hour 

 
304 

   
 
Route 27 at Glezen Lane 

 
Weekday Morning Peak Hour 

 
158 

  
Weekday Evening Peak Hour 

 
322 

   
 
Route 126 at Glezen Lane 

 
Weekday Morning Peak Hour 

 
287 

  
Weekday Evening Peak Hour 

 
338 

   
aAn acceptable gap was defined as a 6.0 second or longer timed gap between successive vehicles (eastbound 
and westbound). 

 

As shown in Table 3-2, during the peak hours, there are at least 127 gaps that are 6.0 
seconds or longer during the weekday morning peak hour and 304 gaps that are 6.0 
seconds or longer during the weekday evening peak hour on Route 27 at the Bow Road and 
Glezen Lane intersections.  On Route 126 at Glezen Lane, during the peak hours, there are 
at least 287 gaps that are 6.0 seconds or longer during the weekday morning peak hour and 
338 gaps that are 6.0 seconds or longer during the weekday evening peak hour.  This gap 
analysis is important as it shows that there are adequate gaps in the Route 27 flow for the 
volume of traffic on Glezen Lane and Bow Road to enter the traffic stream. 

3.2.6 Delay Analysis 

The September 2006 gap counts were supplemented by peak hour delay measurements at 
the Route 27 intersections with Bow Road and Glezen Lane, as well as the intersection of 
Route 126 and Glezen Lane.  At the same time the gaps were recorded, the amount of time 
required for vehicles exiting Bow Road and Glezen Lane were recorded.  These delays 
were recorded to assess baseline intersection delays, which are used to evaluate an 
intersection’s level-of-service.  The June and September counts were found to be 
comparable.  Summarized in Table 3-3 is the observed delay information. 
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Table 3-3 Summary of Observed Delaysa 

 

 
Route 27 and 

Bow Road 

 
Route 27 and  
Glezen Lane 

 
Route 126 and  
Glezen Lane 

 

 
Weekday Morning  

Peak Hour 
(8:00 to 9:00 AM) 

Weekday Morning  
Peak Hour 

(8:00 to 9:00 AM) 

Weekday Morning  
Peak Hour 

(8:00 to 9:00 AM) 

Delaya 
All Movements from 

Bow Road 
All Movements from 

Glezen Lane 
All Movements from 

Glezen Lane 
 Observed 

Delay LOSc 
Observed 

Delay LOS 
Observed 

Delay LOS 
 
Average  
Minimum 
Maximum 

 
23.1 

0 
131 

 
C 
A 
F 

 
16.1 

4 
135 

 
C 
A 
F 

 
24.9 

0 
107 

 
C 
A 
F 

  
Weekday Evening  

Peak Hour 
(5:00 to 6:00 PM) 

 
Weekday Evening  

Peak Hour 
(5:00 to 6:00 PM) 

 
Weekday Evening  

Peak Hour 
(5:00 to 6:00 PM) 

 All Movements from 
Bow Road 

All Movements from 
Glezen Lane 

All Movements from 
Glezen Lane 

 Observed 
Delay LOS 

Observed 
Delay LOS 

Observed 
Delay LOS 

 
Average 
Minimum 
Maximum 
 

 
15.8 

0 
180 

 
C 
A 
F 

 
14.9 

1 
73 

 
B 
A 
F 

 
40.0 

0 
125 

 
E 
A 
F 

aDelays in seconds. 
cLevel of Service. 

 
As shown in Table 3-3, peak hour delays ranged from 0 to 180 seconds for vehicles exiting 
the side streets to Route 27 or Route 126 during the respective weekday morning and 
evening peak hours.  Average delays ranged from 14.9 to 40.0 seconds.  This data, along 
with the gap data was used to calibrate the level of service results later on in this report for 
these three intersections. 

3.2.7 Motor Vehicle Crash Data 

Motor vehicle crash data for the study area intersections and roadways were obtained from 
the MassHighway Department database and research periods 2002 through 2004, the most 
recent three-year period for which MassHighway data are available.  Crash data was also 
requested and obtained from the Wayland Police Department.  Motor vehicle crash data 
were reviewed to determine crash trends in the study area.  A summary of the 
MassHighway data is provided in Table 3-4.   
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Table 3-4 Motor Vehicle Crash Summarya 

 
 

Location 

Scenario 
Route 27 at 
River Road 

Route 27 at 
Glezen Lane 

Route 27 at 
Bow Road 

Route 126 at 
Bow Road 

 
Route 126 at 
Claypit Hill 
Road and 
Training 

Field Road 
Route 126 at 
Glezen Lane 

Glezen Lane 
at Training 
Field Road 

Route 20 at 
Winthrop Roa

d 

Route 20 at 
Old County 

Road 

Route 20 at 
Route 27 and 

Route 126 
Route 27 at 
Route 126 

Route 27 at 
Route 126 and 
Pelham Island 

Road 

Route 20 at 
Pelham Island 

Road 
Route 20 at 

Union Avenue 
Route 20 at 

Nobscot Road 
 
Year: 
 2002 
 2003 
 2004 
 Total 

 
 

1 
4 
1 
6 

 
 

0 
1 
2 
3 

 
 

1 
1 
0 
2 

 
 

1 
0 
0 
1 

 
 

0 
0 
1 
1 

 
 

5 
3 

  4 
12 

 
 

1 
0 
1 
2 

 
 

0 
0 
1 
1 

 
 

1 
3 
2 
6 

 
 

12 
9 

21 
42 

 
 

3 
5 

  6 
14 

 
 

6 
8 

  4 
18 

 
 

4 
6 

  2 
12 

 
 

13 
9 

  2 
24 

 
 

9 
3 

  1 
13 

 
Averageb 

 
2.00 

 
1.00 

 
0.67 

 
0.33 

 
0.33 

 
4.00 

 
0.67 

 
0.33 

 
2.00 

 
14.00 

 
4.67 

 
6.00 

 
4.00 

 
8.00 

 
4.33 

 
Crash Ratec 

 
0.36 

 
0.17 

 
0.15 

 
0.13 

 
0.10 

 
0.91 

 
NA 

 
0.05 

 
0.26 

 
1.14 

 
0.68 

 
0.83 

 
0.54 

 
0.74 

 
0.44 

 
Significantd 

 
No 

 
No 

 
No 

 
No 

 
No 

 
Yes 

 
NA 

 
No 

 
No 

 
Yes 

 
No 

 
Yes 

 
No 

 
No 

 
No 

 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Run off Road/Hit Fixed Object 
 Pedestrian 
 Unknown 
 Total 

 
 

1 
4 
0 
0 
0 
0 
1 
6 

 
 

1 
2 
0 
0 
0 
0 
0 
3 

 
 

1 
1 
0 
0 
0 
0 
0 
2 

 
 

0 
0 
0 
0 
1 
0 
0 
1 

 
 

0 
1 
0 
0 
0 
0 
0 
1 

 
 

10 
1 
0 
1 
0 
0 

  0 
12 

 
 

0 
0 
0 
0 
2 
0 
0 
2 

 
 

0 
1 
0 
0 
0 
0 
0 
1 

 
 

4 
1 
0 
0 
0 
0 
1 
6 

 
 

20 
17 

0 
0 
2 
0 

  3 
42 

 
 

4 
5 
2 
0 
2 
0 

  1 
14 

 
 

12 
4 
0 
0 
1 
0 

  1 
18 

 
 

5 
7 
0 
0 
0 
0 

  0 
12 

 
 

15 
5 
0 
1 
0 
0 

  3 
24 

 
 

3 
10 

0 
0 
0 
0 

  0 
13 

 
Time of Day: 
 Weekday (7:00 to 9:00 AM) 
 Weekday (4:00 to 6:00 PM) 
 Remainder of Day 
 Total 

 
 

1 
0 
5 
6 

 
 

0 
2 
1 
3 

 
 

1 
0 
1 
2 

 
 

1 
0 
0 
1 

 
 

1 
0 
0 
1 

 
 

5 
3 

  4 
12 

 
 

1 
0 
1 
2 

 
 

0 
0 
1 
1 

 
 

1 
1 
4 
6 

 
 

4 
4 

34 
42 

 
 

2 
2 

10 
14 

 
 

1 
4 

13 
18 

 
 

4 
0 

  8 
12 

 
 

1 
4 

19 
24 

 
 

1 
2 

10 
13 

 
Pavement Conditions: 
 Dry 
 Wet 
 Snow 
 Icy 
 Other 
 Unknown 
 Total 

 
 

4 
2 
0 
0 
0 
0 
6 

 
 

3 
0 
0 
0 
0 
0 
3 

 
 

2 
0 
0 
0 
0 
0 
2 

 
 

0 
1 
0 
0 
0 
0 
1 

 
 

0 
1 
0 
0 
0 
0 
1 

 
 

7 
3 
0 
0 
1 

  1 
12 

 
 

1 
0 
1 
0 
0 
0 
2 

 
 

0 
0 
1 
0 
0 
0 
1 

 
 

4 
2 
0 
0 
0 
0 
6 

 
 

31 
8 
1 
0 
0 

  2 
42 

 
 

8 
5 
0 
0 
0 

  1 
14 

 
 

13 
5 
0 
0 
0 

  0 
18 

 
 

9 
1 
1 
0 
0 

  1 
12 

 
 

12 
9 
2 
0 
0 

  1 
24 

 
 

8 
5 
0 
0 
0 

  0 
13 

 
Day of Week: 
 Monday through Friday 
 Saturday and Sunday 
 Total 

 
 

5 
1 
6 

 
 

3 
0 
3 

 
 

2 
0 
2 

 
 

1 
0 
1 

 
 

1 
0 
1 

 
 

11 
  1 
12 

 
 

1 
1 
2 

 
 

1 
0 
1 

 
 

5 
1 
6 

 
 

32 
10 
42 

 
 

13 
  1 
14 

 
 

15 
  3 
18 

 
 

10 
  2 
12 

 
 

20 
  4 
24 

 
 

10 
  3 
13 

 
Severity: 
 Property Damage Only 
 Personal Injury 
 Fatal Accident 
 Hit and Run 
 Other 
 Total 
 

 
 

3 
2 
0 
0 
1 
6 

 
 

2 
1 
0 
0 
0 
3 

 
 

2 
0 
0 
0 
0 
2 

 
 

0 
1 
0 
0 
0 
1 

 
 

1 
0 
0 
0 
0 
1 

 
 

11 
1 
0 
0 

  0 
12 

 
 

2 
0 
0 
0 
0 
2 

 
 

1 
0 
0 
0 
0 
1 

 
 

5 
1 
0 
0 
0 
6 

 
 

33 
7 
0 
0 

  2 
42 

 
 

8 
5 
0 
0 

  1 
14 

 
 

10 
7 
0 
0 

  1 
18 

 
 

11 
1 
0 
0 

  0 
12 

 
 

19 
4 
0 
0 

  1 
24 

 
 

9 
4 
0 
0 

  0 
13 

aSource:  MassHighway. 
bAverage crashes over three-year period. 
cCrash rate per million entering vehicles (mev). 
dYes if rate > 0.84 for signalized intersections, > 0.79 for unsignalized intersections. 
NA = Not available. 
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As shown in Table 3-4, a total of 120 motor vehicle crashes were recorded at the study area 
intersections within the three-year analysis period (77 in Wayland).  No fatalities were 
reported during the three-year analysis period.  Based on MassHighway standards, the 
calculated crash rates for the majority study area intersections are below the District 3 
significant crash rates.  Three intersections experienced crash rates higher than the 
significant crash rate:  Route 126 and Glezen Lane, Routes 27/126 at Pelham Island 
Road/Millbrook Road (near the library) and Route 20 at Routes 27/126. 

Motor vehicle crash data for the study area intersections and roadways were also obtained 
from the Wayland Police Department (WPD) database and research periods 2003 through 
2005, the most recent three-year period for which crash data was available.  A summary of 
the WPD data is provided in Table 3-5.   

As shown in Table 3-5, a total of 83 motor vehicle crashes were recorded at the Wayland 
study area intersections within the three-year analysis period.  No fatalities were reported 
during the three-year analysis period.  Based on MassHighway standards, the calculated 
crash rates for the majority study area intersections are below the District 3 significant crash 
rates.  Two intersections experienced crash rates higher than the significant crash rate:  
Route 126 and Glezen Lane and Routes 27/126 at Pelham Island Road/Millbrook Road 
(near the library).  At the intersection of Route 20 at Routes 27/126, there were less reported 
crashes from 2004 to 2006 than from 2002 to 2004 and the crash rate dropped to below 
the significant rate. 

3.2.8 Vehicle Speeds 

Vehicle speeds were recorded along the study area roadways.  These speed measurements 
were recorded by use of the automatic traffic recorder.  The observations are summarized in 
Table 3-6.  

The 85th percentile speeds (those which are normally used for establishing speed limits) for 
the local neighborhood streets were found to generally range between 19 and 36 mph.  The 
official posed speed limits ranged from 25 to 40 mph. 

3.2.9 Sight Distances 

To identify potential safety concerns associated with site access and egress, stopping sight 
distance (SSD) measurements were conducted at the proposed site access/egress roadway 
intersections with Route 20 and Route 27.  SSD is the minimum distance required for an 
approaching driver to perceive and react accordingly to an exiting vehicle.  These values 
are based on a perception and reaction time of 2.5 seconds and a braking distance 
calculated for wet, level pavement.  When the roadway is either on an upgrade or 
downgrade, grade correction factors are applied.  Intersection Sight Distance (ISD) is the 
minimum distance required for drivers on the minor roadway approach to perceive 
oncoming traffic and make the turning maneuver. 
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Table 3-5 WPD Motor Vehicle Crash Summarya 

 
 

Location 

Scenario 
Route 27 at 
River Road 

Route 27 at 
Glezen Lane 

Route 27 at 
Bow Road 

Route 126 at 
Bow Road 

 
Route 126 at 
Claypit Hill 
Road and 
Training 

Field Road 
Route 126 at 
Glezen Lane 

Glezen Lane 
at Training 
Field Road 

Route 20 at 
Winthrop Road 

Route 20 at 
Old County 

Road 

Route 20 at 
Route 27 and 

Route 126 
Route 27 at 
Route 126 

Route 27 at 
Route 126 and 
Pelham Island 

Road 

Route 20 at 
Pelham Island 

Road 
Route 20 at 

Union Avenue 
Route 20 at 

Nobscot Road 
 
Year: 
 2004 
 2005 
 2006 
 Total 

 
 

0 
1 
1 
2 

 
 

2 
2 
1 
5 

 
 

0 
1 
1 
2 

 
 

0 
0 
1 
1 

 
 

0 
0 
1 
1 

 
 

3 
5 

  5 
13 

 
 

0 
0 
0 
0 

 
 

0 
0 
0 
0 

 
 

--b 
-- 
-- 
-- 

 
 

9 
13 

   7 
29 

 
 

1 
2 
3 
6 

 
 

3 
8 

10 
21 

 
 

1 
2 
0 
3 

 
 

--b 
-- 
-- 
-- 

 
 

--b 
-- 
-- 
-- 

 
Averagec 

 
0.67 

 
1.67 

 
0.67 

 
0.33 

 
0.33 

 
4.33 

 
0.00 

 
0.00 

 
-- 

 
9.67 

 
2.00 

 
7.00 

 
1.00 

 
-- 

 
-- 

 
Crash Rated 

 
0.12 

 
0.28 

 
0.15 

 
0.13 

 
0.10 

 
0.98 

 
NA 

 
NA 

 
-- 

 
0.79 

 
0.29 

 
0.96 

 
0.13 

 
-- 

 
-- 

 
Significante 

 
No 

 
No 

 
No 

 
No 

 
No 

 
Yes 

 
NA 

 
NA 

 
-- 

 
No 

 
No 

 
Yes 

 
No 

 
-- 

 
-- 

 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Run off Road/Hit Fixed Object 
 Pedestrian 
 Unknown 
 Total 

 
 

0 
2 
0 
0 
0 
0 
0 
2 

 
 

3 
2 
0 
0 
0 
0 
0 
5 

 
 

1 
1 
0 
0 
0 
0 
0 
2 

 
 

0 
0 
0 
0 
1 
0 
0 
1 

 
 

1 
0 
0 
0 
0 
0 
0 
1 

 
 

9 
3 
0 
1 
0 
0 

  0 
13 

 
 

0 
0 
0 
0 
0 
0 
0 
0 

 
 

0 
0 
0 
0 
0 
0 
0 
0 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
 

13 
11 

0 
4 
1 
0 

  0 
29 

 
 

3 
2 
0 
0 
1 
0 
0 
6 

 
 

20 
1 
0 
0 
0 
0 

  0 
21 

 
 

1 
2 
0 
0 
0 
0 
0 
3 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
Time of Day: 
 Weekday (7:00 to 9:00 AM) 
 Weekday (4:00 to 6:00 PM) 
 Remainder of Day 
 Total 

 
 

0 
1 
1 
2 

 
 

3 
2 
0 
5 

 
 

0 
1 
1 
2 

 
 

0 
0 
1 
1 

 
 

0 
0 
1 
1 

 
 

7 
2 

  4 
13 

 
 

0 
0 
0 
0 

 
 

0 
0 
0 
0 

 
 

-- 
-- 
-- 
-- 

 
 

2 
4 

23 
29 

 
 

0 
1 
5 
6 

 
 

2 
6 

13 
21 

 
 

0 
0 
3 
3 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
Pavement Conditions: 
 Dry 
 Wet 
 Snow 
 Icy 
 Other 
 Unknown 
 Total 

 
 

1 
1 
0 
0 
0 
0 
2 

 
 

4 
0 
1 
0 
0 
0 
5 

 
 

2 
0 
0 
0 
0 
0 
2 

 
 

1 
0 
0 
0 
0 
0 
1 

 
 

0 
1 
0 
0 
0 
0 
1 

 
 

9 
4 
0 
0 
0 

  0 
13 

 
 

0 
0 
0 
0 
0 
0 
0 

 
 

0 
0 
0 
0 
0 
0 
0 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
 

23 
3 
2 
0 
1 

  0 
29 

 
 

4 
2 
0 
0 
0 
0 
6 

 
 

19 
2 
0 
0 
0 

  0 
21 

 
 

3 
0 
0 
0 
0 
0 
3 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

 
Day of Week: 
 Monday through Friday 
 Saturday and Sunday 
 Total 

 
 

1 
1 
2 

 
 

5 
0 
5 

 
 

2 
0 
2 

 
 

1 
0 
1 

 
 

1 
0 
1 

 
 

13 
  0 
13 

 
 

0 
0 
0 

 
 

0 
0 
0 

 
 

-- 
-- 
-- 

 
 

22 
  7 
29 

 
 

6 
0 
6 

 
 

16 
  5 
21 

 
 

2 
1 
3 

 
 

-- 
-- 
-- 

 
 

-- 
-- 
-- 

 
Severity: 
 Property Damage Only 
 Personal Injury 
 Fatal Accident 
 Hit and Run 
 Other 
 Total 

 
 

1 
1 
0 
0 
0 
2 

 
 

4 
1 
0 
0 
0 
5 

 
 

1 
1 
0 
0 
0 
2 

 
 

0 
1 
0 
0 
0 
1 

 
 

1 
0 
0 
0 
0 
1 

 
 

13 
0 
0 
0 

  0 
13 

 
 

0 
0 
0 
0 
0 
0 

 
 

0 
0 
0 
0 
0 
0 

 
 

-- 
-- 
-- 
-- 
-- 
-- 

 
 

29 
0 
0 
0 

  0 
29 

 
 

6 
0 
0 
0 
0 
6 

 
 

19 
  

0 
0 

  0 
21 

 
 

2 
1 
0 
0 
0 
3 

 
 

-- 
-- 
-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 
-- 
-- 

aSource:  Wayland Police Department. 
bCrash rate data for this location has been requested from the Sudbury Police Department, but not yet received. 
cAverage crashes over three-year period. 
dCrash rate per million entering vehicles (mev). 
eYes if rate > 0.84 for signalized intersections, > 0.79 for unsignalized intersections. 
NA = Not available. 
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Table 3-6 Observed Vehicle Speed Summary 

Location/ 
Direction of Travel 

 
Range of 

Observed Speeds 
(mpha) 

Average 
Observed Speed 

(mph) 

85th Percentile 
Observed Speed 

(mph) 
Speed Limit 

(mph) 
 
Route 27, north of Bow Road: 
 Traveling northbound 
 Traveling southbound 

 
 

14 to 65 
14 to 59 

 
 

38 
38 

 
 

43 
43 

 
 

40 
40 

 
Glezen Lane, east of Route 126: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 44 
14 to 49 

 
 

28 
29 

 
 

33 
34 

 
 

25 
25 

 
Glezen Lane, west of Route 126: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 39 
14 to 39 

 
 

26 
26 

 
 

32 
30 

 
 

25 
25 

 
Bow Road, east of Route 27: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 39 
14 to 44 

 
 

23 
24 

 
 

28 
30 

 
 

25 
25 

 
Claypit Hill Road, east of Route 126: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 39 
14 to 49 

 
 

29 
31 

 
 

33 
35 

 
 

25 
25 

 
Millbrook Road, east of Route 27: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 39 
14 to 39 

 
 

26 
27 

 
 

31 
32 

 
 

NP 
NP 

 
Plain Road, west of Claypit Hill Road: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 54 
14 to 49 

 
 

31 
32 

 
 

36 
36 

 
 

25 
25 

 
Training Field Road, west of 
Route 126: 
 Traveling eastbound 
 Traveling westbound 

 
 
 

14 to 39 
14 to 39 

 
 
 

24 
25 

 
 
 

29 
29 

 
 
 

25 
25 

 
Winthrop Road, east of Route 27: 
 Traveling eastbound 
 Traveling westbound 

 
 

14 to 44 
14 to 24 

 
 

22 
15 

 
 

29 
19 

 
 

NP 
NP 

 
Glen Road, north of Route 20: 
 Traveling northbound 
 Traveling southbound 

 
 

14 to 39 
14 to 39 

 
 

24 
22 

 
 

29 
27 

 
 

NP 
NP 

 
Moore Road, west of Route 126: 
 Traveling eastbound 
 Traveling westbound 
 

 
 

14 to 39 
14 to 54 

 
 

23 
28 

 
 

31 
35 

 
 

30 
30 

aMiles per hour.   
NP = Not posted. 
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The available sight distances at the locations of the site access intersections with Route 20 
and Route 27 were compared to minimum requirements, as established by the American 
Association of State Highway and Transportation Officials (AASHTO)3.  The available and 
required sight distances for the site access locations are summarized in Table 3-7. 

As indicated in Table 3-6, the observed SSD exceeds the minimum requirement to safely 
allow vehicles on Route 20 to exit the site driveways, as well as for vehicles entering the 
site to see adequately when approaching the site driveways.  Any vegetation or plantings at 
the proposed access roadway intersections with Route 20 and Route 27 should be set back 
and not exceed 3.0 feet so as not to inhibit sight distances. 

Available sight distances at the existing study area intersections were also recorded and 
compared to minimum requirements, as established by the AASHTO4.  The available and 
required sight distances for the site access locations are summarized in Table 3-8. 

3.2.10 Origin/Destination Analysis 

To determine if any of the new trips expected to be generated by the Wayland Town Center 
project were existing trips traveling to the existing Whole Foods market, Sudbury Farms or 
Shaw’s supermarkets, an origin/destination analysis was performed.  To perform this study, 
license plate data was recorded during the weekday morning, weekday evening and 
Saturday midday peak periods.  License plates were recorded of vehicles entering and 
exiting the following roadways: 

♦ Bow Road 

♦ Glezen Lane 

♦ River Road 

♦ Old County Road 

♦ Whole Foods driveway 

♦ Sudbury Farms driveways 

♦ Shaw’s driveways 

                                                 

3A Policy on Geometric Design of Highways and Streets; American Association of State Highway and Transportation 

Officials (AASHTO); 1990. 

4Ibid. 
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Table 3-7 Site Driveway Sight Distance Analysis Summary 

 

 
Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
Route 20 at the Proposed Site Driveway 
 Stopping Sight Distance: 
  Route 20 approaching from the west 
  Route 20 approaching from the east 

 
 
 

360 
360 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the west from the site driveway 
  Looking to the east from the site driveway 

 
 

500b/430c 

500b/430c 

 
 

500+ 
500+ 

 
Route 27 at the Proposed Site Driveway 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

305 
305 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from the site driveway 
  Looking to the south from the site driveway 
 

 
 

445b/385c 

445b/385c 

 
 

500+ 
500+ 

aRecommended minimum values obtained from A Policy on Geometric Design of Highways and Streets; 
American Association of State Highway and Transportation Officials (AASHTO); 2001, and based on a 
45 speed on Route 20 and a 40 mph speed limit on Route 27. 

bRecommended minimum value for vehicles turning right exiting a roadway under STOP-sign control. 
cRecommended minimum value for vehicles turning left exiting a roadway under STOP-sign control. 
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Table 3-8 Study Area Intersection Sight Distance Analysis Summary 

 
 

Speed (mph) 

 
Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
River Road at Route 27 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

43 
43 

 
 
 

335 
335 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from River Road 
  Looking to the south from River Road 

 
 
-- 
-- 

 
 

474b 
411c 

 
 

500+ 
207 

 
Glezen Lane at Route 27 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

43 
42 

 
 
 

335 
324 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Glezen Lane 
  Looking to the south from Glezen Lane 

 
 
-- 
-- 

 
 

463b 
411c 

 
 

500+ 
500+ 

 
Bow Road at Route 27 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

44 
46 

 
 
 

348 
372 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Bow Road 
  Looking to the south from Bow Road 

 
 
-- 
-- 

 
 

485b 
440c 

 
 

500+ 
344 

 
Route 126  at Route 27 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

41 
40 

 
 
 

312 
301 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Route 126 
  Looking to the south from Route 126 

 
 
-- 
-- 

 
 

452b 
382c 

 
 

500+ 
500+ 

 
Bow Road at Route 126 
 Stopping Sight Distance: 
  Route 126 approaching from the north 
  Route 126 approaching from the south 

 
 
 

35 
31 

 
 
 

246 
206 

 
 
 

500+ 
253 

 
 Intersection Sight Distance: 
  Looking to the south from Bow Road 
  Looking to the north from Bow Road 
 

 
 
-- 
-- 

 
 

386b 
296c 

 
 

500+ 
233 
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Table 3-8 (Continued) Study Area Intersection Sight Distance Analysis Summary 

 
 

Speed (mph) 

Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
Plain Road at Route 126 
 Stopping Sight Distance: 
  Route 126 approaching from the north 
  Route 126 approaching from the south 

 
 
 

39 
39 

 
 
 

289 
289 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Plain Road 
  Looking to the north from Plain Road 

 
 
-- 
-- 

 
 

386b 
296c 

 
 

500+ 
500+ 

 
Training Field Road/Claypit Hill Road at Route 126 
 Stopping Sight Distance: 
  Route 126 approaching from the north 
  Route 126 approaching from the south 

 
 
 

44 
40 

 
 
 

348 
301 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Training Field Road 
  Looking to the north from Training Field Road 

 
 
-- 
-- 

 
 

485b 
382c 

 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Claypit Hill Road 
  Looking to the south from Claypit Hill Road 

 
 
-- 
-- 

 
 

485b 
382c 

 
 

500+ 
500+ 

 
Glezen Lane at Route 126 
 Stopping Sight Distance: 
  Route 126 approaching from the north 
  Route 126 approaching from the south 

 
 
 

41 
44 

 
 
 

312 
348 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Glezen Lane 
  Looking to the north from Glezen Lane 

 
 
-- 
-- 

 
 

485b 
485c 

 
 

500+ 
500+ 

 
Moore Road at Route 126 
 Stopping Sight Distance: 
  Route 126 approaching from the north 
  Route 126 approaching from the south 

 
 
 

40 
42 

 
 
 

301 
324 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Moore Road 
  Looking to the north from Moore Road 

 
 
-- 
-- 

 
 

463b 
382c 

 
 

500+ 
363 

 
Millbrook  Road/Pelham Island Road 
 at Route 27/Route 126 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 
 

30 
30 

 
 
 
 

200 
200 

 
 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Millbrook Road 
  Looking to the south from Millbrook Road 

 
 
-- 
-- 

 
 

331b 
287c 

 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Pelham Island Rd. 
  Looking to the north from Pelham Island Rd. 

 
 
-- 
-- 

 
 

331b 
287c 

 
 

500+ 
500+ 
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Table 3-8 (Continued) Study Area Intersection Sight Distance Analysis Summary 

 
 

Speed (mph) 

Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
Route 20 at Route 27/Route 126 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

30 
30 

 
 
 

200 
200 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Route 27 
  Looking to the south from Route 27 

 
 
-- 
-- 

 
 

331b 
287c 

 
 

500+ 
500+ 

 
Winthrop Road at Route 27 
 Stopping Sight Distance: 
  Route 27 approaching from the north 
  Route 27 approaching from the south 

 
 
 

35 
35 

 
 
 

246 
246 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the north from Winthrop Road 
  Looking to the south from Winthrop Road 

 
 
-- 
-- 

 
 

386b 
334c 

 
 

500+ 
241 

 
Winthrop Road at Route 20 
 Stopping Sight Distance: 
  Route 20 approaching from the east 
  Route 20 approaching from the west 

 
 
 

40 
40 

 
 
 

301 
301 

 
 
 

500+ 
500+ 

 
 Intersection Sight Distance: 
  Looking to the east from Winthrop Road 
  Looking to the west from Winthrop Road 

 
 
-- 
-- 

 
 

Not Applicable.  Winthrop Road is one-way 
southbound away from Route 20 

 
Training Field Road at Glezen Lane (North) 
 Stopping Sight Distance: 
  Training Field Rd. approaching from the north 
  Glezen Lane approaching from the south 

 
 
 

31 
31 

 
 
 

206 
206 

 
 
 

232 
314 

 
 Intersection Sight Distance: 
  Looking to the south from Glezen Lane 
  Looking to the north from Glezen Lane 

 
 
-- 
-- 

 
 

342b 
296c 

 
 

365 
206 

 
Training Field Road at Glezen Lane (Southwest) 
 Stopping Sight Distance: 
  Glezen Lane approaching from the east 
  Glezen Lane approaching from the west 

 
 
 

33 
33 

 
 
 

226 
226 

 
 
 

417 
500+ 

 
 Intersection Sight Distance: 
  Looking to the west from Glezen Lane 
  Looking to the east from Glezen Lane 

 
 
-- 
-- 

 
 

364b 
315c 

 
 

419 
500+ 

 
Training Field Road at Glezen Lane (Southeast) 
 Stopping Sight Distance: 
  Training Field Rd. approaching from the east 
  Glezen Lane approaching from the west 

 
 
 

34 
34 

 
 
 

236 
236 

 
 
 

435 
315 

 
 Intersection Sight Distance: 
  Looking to the east from Plain Road 
  Looking to the west from Plain Road 

 
 
-- 
-- 

 
 

375b 
325c 

 
 

447 
366 
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Table 3-8 (Continued) Study Area Intersection Sight Distance Analysis Summary 

 
 

Speed (mph) 

 
Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
Glezen Lane at Moore Road 
 Stopping Sight Distance: 
  Glezen Lane approaching from the south 
  Moore Road approaching from the north 

 
 
 

32 
32 

 
 
 

216 
216 

 
 
 

495 
500+ 

 
 Intersection Sight Distance: 
  Looking to the south from Moore Road 
  Looking to the north from Moore Road 

 
 
-- 
-- 

 
 

353b 
306c 

 
 

166 
293 

 
Glen Road at Plain Road 
 Stopping Sight Distance: 
  Plain Road approaching from the east 
  Glen Road approaching from the west 

 
 
 

25 
25 

 
 
 

152 
153 

 
 
 

470 
340 

 
 Intersection Sight Distance: 
  Looking to the east from Plain Road 
  Looking to the west from Plain Road 

 
 
-- 
-- 

 
 

276b 
239c 

 
 

166 
293 

 
Claypit Hill Road at Plain Road 
 Stopping Sight Distance: 
  Plain Road approaching from the east 
  Claypit Hill Road approaching from the west 

 
 
 

35 
35 

 
 
 

246 
246 

 
 
 

492 
460 

 
 Intersection Sight Distance: 
  Looking to the east from Plain Road 
  Looking to the west from Plain Road 

 
 
-- 
-- 

 
 

386b 
334c 

 
 

374 
500+ 

 
 Intersection Sight Distance: 
  Looking to the east from Decatur Lane 
  Looking to the west from Decatur Lane 

 
 
-- 
-- 

 
 

386b 
334c 

 

 
 

240 
166 

aRecommended minimum values obtained from A Policy on Geometric Design of Highways and Streets; American Association 
of State Highway and Transportation Officials (AASHTO); 2001, and based on the prevailing speed. 

bRecommended minimum value for vehicles turning left exiting a roadway under STOP-sign control. 
cRecommended minimum value for vehicles turning right exiting a roadway under STOP-sign control. 

 

During the weekday morning peak period, 3,023 license plates were recorded, during the 
weekday evening peak hour, 6,993 license plates were recorded and during the Saturday 
midday peak period, 6,435 license plates were recorded.  The license plate data is 
contained in the Appendix. 

The license plate data was then sorted and matches analyzed to determine the purpose of 
the observed trips from Glezen Lane and Bow Road.  The results of the analysis are 
summarized in Table 3-9. 
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Table 3-9 License Plate Summary 

Time Period 

 
Number of License 
Plates Recordeda 

 
Identified  

Cut-Through 
Tripsb 

 
Identified 

Supermarket Tripsc 
 
Weekday Morning Peak Period 

 
3,023 

 
220 

 
22 

 
Weekday Evening Peak Period 

 
6,993 

 
301 

 
17 

 
Saturday Midday Peak Period 
 

 
6,435 

 
98 

 
15 

aAll locations.   
bTrips originating or terminating at Glezen Lane or Bow Road by way of Old County Road, River Road and 
Route 27. 

cTrips originating or terminating at Glezen Lane or Bow Road utilizing Whole Foods, Sudbury Farms or 
Shaw’s. 

 

Based on the license plate data gathered, most of the trips traveling to and from Route 20 
from Glezen Lane and Bow Road are cut-through trips.  There were only 15 to 22 trips that 
were identified as originating or terminating at Glezen Lane or Bow Road that were related 
to a shopping or supermarket trip. 

3.2.11 Planned Roadway Improvements 

Officials for MassHighway and the Town of Wayland were contacted regarding roadway 
improvements planned for the study area intersections.  One intersection improvement 
project was identified: 

♦ Route 20 & Route 27/126 – MassHighway, in conjunction with the Town of Wayland, 
is reconstructing the intersection of Route 20 (Boston Post Road) with Route 27/126 
(Cochituate Road), and providing improvements to the traffic signal system.  The 
Route 20 eastbound and westbound approaches will each provide an exclusive left-turn 
lane, a through travel lane, and an exclusive right-turn lane.  The Route 27/126 
northbound and southbound approaches will each provide an exclusive left-turn lane 
and a shared through/right-turn lane.  Associated improvements also include a short 
section of work on Route 126 (Concord Road), east of Route 27, and modifications to 
the section of Pelham Island Road west of its intersection with Route 27/126 and north 
of its intersection with Route 20.  As a result, traffic flow on Pelham Island Road 
between Route 27/126 and Route 20 will now be one-way in a southwesterly direction; 
vehicles now turning left from Route 20 onto Pelham Island Road will be forced to 
utilize the intersection of Route 20 at Route 27/126.  It is anticipated that these roadway 
improvements will help to alleviate crash rates in the immediate study area, particularly 
at those locations that have experienced crash rates higher than the District 3 significant 



1921\DEIR\3-Traffic.doc 3-39 Transportation and Air Quality 
  Epsilon Associates, Inc. 

rate (Route 27 at Route 27/126 and Route 27/126 at Pelham Island Road and Millbrook 
Road).  This improvement is nearly complete. 

It should be noted that if the existing 410,500+ square feet of office space on the site 
were to be re-occupied, this intersection would operate at level-of-service F, even with 
these improvements. 

No additional intersection improvements have been identified for this area that will 
improve intersection capacity. 

3.3 Probable Impacts of the Project 

To determine the impact of site-generated traffic volumes on the roadway network under 
future conditions, baseline traffic volumes in the study area were projected to the year 
2011.  Traffic volumes on the roadway network at that time, in the absence of the project 
(that is, the No-Build condition), would include existing site traffic, new traffic due to 
general background traffic growth, and traffic related to specific development by others, 
expected to be completed by 2011.  Consideration of these factors resulted in the 
development of 2011 No-Build traffic volumes.  Anticipated site-generated traffic volumes 
were then superimposed upon these No-Build traffic-flow networks to develop 2011 Build 
conditions.  Roadway improvements independent of the project are also reviewed in this 
section. 

3.3.1 No-Build Traffic Volumes 

Traffic growth on area roadways is a function of the expected land development in the 
immediate area as well as 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 produces a 
more realistic estimate of growth for local traffic.  However, the drawback of this procedure 
is that the potential growth in population and development external to the study area would 
not be accounted for in the traffic projections. 

To provide a conservative analysis framework, both procedures were used.   
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3.3.1.1 Specific Development by Others 

Traffic volumes expected to be generated by specific local developments by others were 
included in the No-Build condition.  The Towns of Wayland and Sudbury were contacted 
to identify specific planned developments.  Based on these discussions, the following 
projects have been identified that would impact future traffic volumes beyond the general 
background traffic growth rate: 

♦ Proposed Wayland Commons Condominiums, Wayland, Massachusetts – This 48 unit 
residential development will be located on the west side of Route 27, north of 
Route 126 and south of Bow Road.  Trip generation estimates for this project were 
determined based on data published by the Institute of Transportation Engineers (ITE)5.  
Specifically, Land Use Code 230 (Residential Condominium/Town House) was utilized. 

♦ Proposed Age-Restricted Condominiums, Sudbury, Massachusetts – This 23 unit 
age-restricted (55+) residential development will be located on Route 20 near its 
intersection with Edgell Road.  Trip generation estimates for this project were 
determined based on data published by the ITE6.  Specifically, Land Use Code 230 
(Residential Condominium/Town House) was utilized. 

♦ Proposed Condominiums, Sudbury, Massachusetts – This 37 unit residential 
development will be located on Old County Road.  Trip generation estimates for this 
project were determined based on data published by the ITE7.  Specifically, Land Use 
Code 230 (Residential Condominium/Town House) was utilized. 

♦ Proposed BMW Dealership, Sudbury, Massachusetts – This 69,000 square foot 
automobile dealership will be located on Old County Road.  Trip generation estimates 
for this project were determined based on data published by the ITE8.  Specifically, 
Land Use Code 841 (New Car Sales) was utilized. 

♦ Proposed Condominiums, Sudbury, Massachusetts – This 66 unit residential 
development will be located at 295 Boston Post Road.  Trip generation estimates for this 
project were determined based on data published by the ITE9.  Specifically, Land Use 
Code 230 (Residential Condominium/Town House) was utilized. 

                                                 

5Trip Generation, Seventh Edition; Institute of Transportation Engineers; Washington, DC; 2003.  
6Ibid 3.  
7Ibid 3.  
8Ibid 3.  
9Ibid 3. 
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♦ Proposed Subdivision, Sudbury, Massachusetts – This 10-unit residential development 
will be located on Landham Road.  Trip generation estimates for this project were 
determined based on data published by the ITE10.  Specifically, Land Use Code 210 
(Single-Family Homes) was utilized.   

♦ Infill of Existing Office Building – If the project is not built, then the existing 410,500+ 
square foot office building on the site could also be occupied.  Trip generation estimates 
for the office infill were determined based on the ITE11 data, Land Use Code 710, 
General Office.  Based on the existing 410,500 square feet, it is anticipated that the site 
would generate 3,958 daily vehicle trips, with 581 vph (511 vehicles entering and 70 
vehicles exiting) during the weekday morning peak hour and 539 vph (92 vehicles 
entering and 447 vehicles exiting) during the weekday evening peak hour.  On a 
Saturday it is anticipated that the site would generate 974 vehicle trips, with 168 vph 
(91 vehicles entering and 77 vehicles exiting) during the Saturday midday peak hour.  
On a Sunday it is anticipated that the site would generate 404 vehicle trips, with 57 vph 
(33 vehicles entering and 24 vehicles exiting) during the Sunday midday peak hour. 

3.3.1.2 Background Traffic Growth 

Traffic-volume data compiled by MassHighway for the Town of Wayland and surrounding 
towns from permanent count stations and historic traffic counts in the area were reviewed 
to determine traffic growth trends.  Based on a review of this data, it was determined that 
traffic volumes within the study area have generally increased by approximately one 
percent per year over the past several years.  Accordingly, a one percent per year 
compounded annual background traffic growth rate was used to account for potential future 
traffic growth external to the study area and presently unforeseen development. 

3.3.1.3 No-Build Condition Traffic Volumes 

The 2011 No-Build weekday morning and evening peak-hour traffic volumes were 
developed by applying a compounded one percent annual growth rate to the 2006 Existing 
peak-hour through movement traffic volumes and by subsequently adding the traffic 
generated by the site-specific development.  Figures 3-8 and 3-9 shows the projected 
2011 No-Build peak-hour traffic for the weekday morning and weekday evening peak hour 
conditions.  Figures 3-10 and 3-11 show the projected 2011 No-Build peak hour traffic for 
the Saturday and peak hour.   

                                                 

10Ibid 3. 
11Ibid 3. 
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3.3.2 Future Build Conditions With The Project 

3.3.2.1 Proposed Site Traffic Generation 

Trip-generation data published by the Institute of Transportation Engineers (ITE) Trip 
Generation manual12 was reviewed.  Trip generation data for ITE Land Use Code (LUC) 230 
(Residential Condominium/Townhouse), ITE LUC 710 (General Office), ITE LUC 590 
(Library) and ITE LUC 820 (Shopping Center) were used to determine the expected trip 
generation for the proposed project.  The expected trip generation for the proposed 
Wayland Town Center project is summarized Table 3-10. 

Table 3-10 Trip Generation 

Time Period/Direction 

100 
Condominiumsa 

(Trips) 

10,000 sf 
Officeb 
(Trips) 

 
40,000 sf 
Libraryc 

(Trips) 

155,000 sf 
Retaild 
(Trips) 

Total 
Trips 

Average Weekday Daily Traffic 
 

642 
 

112 
 

1,898 
 

9,030 
 

11,682 
 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

9 
43 
52 

 
 

14 
  2 
16 

 
 

34 
13 
47 

 
 

98 
  62 
160 

 
 

155 
120 
275 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

40 
20 
60 

 
 

3 
12 
15 

 
 

136 
148 
284 

 
 

401 
435 
836 

 
 

580 
   615 
1,195 

 
Saturday Daily Traffic 

 
790 

 
24 

 
1,862 

 
12,178 

 
14,854 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

39 
33 
72 

 
 

2 
2 
4 

 
 

143 
127 
270 

 
 

599 
   552 
1,151 

 
 

783 
   714 
1,497 

 
Sunday Daily Traffic 

 
670 

 
10 

 
1,020 

 
3,914 

 
5,614 

 
Sunday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

36 
37 
73 

 
 

1 
0 
1 

 
 

109 
  97 
206 

 
 

237 
247 
484 

 
 

383 
381 
764 

aBased on ITE LUC 230, Residential Condominium/Townhouse; 100 Units. 
bBased on ITE LUC 710, General Office; 10,000 sf. 
cBased on ITE LUC 590, Library; 40,000 sf. 
dBased on ITE LUC 820, Shopping Center; 155,000 sf. 
 

                                                 

12Trip Generation, Seventh Edition; Institute of Transportation Engineers; Washington, DC; 2003. 
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For the municipal component, a library was chosen for trip generation purposes because it 
generated the highest peak hour traffic volumes among the ITE appropriate comparable 
municipal uses, as compared in Table 3-11. 

Table 3-11 Municipal Trip Generation Comparison 

Time Period/Direction 

 
40,000 sf Libraryc 

(Trips) 

40,000 sf 
Government Officeb 

(Trips) 

40,000 sf 
Government Office 

Complexc (Trips) 

Average Weekday Daily Traffic 
 

1,898 
 

2,758 
 

1,118 
 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

34 
13 
47 

 
 

197 
38 

235d 

 
 

78 
10 
88 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

136 
148 
284 

 
 

15 
33 
48 

 
 

35 
79 

114 
 
Saturday Daily Traffic 

 
1,862 

 
ND 

 
ND 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

143 
127 
270 

 
 
 
 

ND 

 
 
 
 

ND 
 
Sunday Daily Traffic 

 
1,020 

 
ND 

 
ND 

 
Sunday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

109 
97 

206 

 
 
 
 

ND 

 
 
 
 

ND 

aBased on ITE LUC 590, Library; 40,000 sf. 
bBased on ITE LUC 730, Government Office Building; 40,000 sf. 
cBased on ITE LUC 733, Government Office Complex; 40,000 sf. 
dBased on only one study of an 18,000 square foot facility. 
ND = No trip generation data available. 

3.3.2.2 Pass-By Trips/Internal Trips 

Not all of the vehicle trips expected to be generated by the project will consist of new trips 
on the adjacent roadway network.  A significant portion of these trips will consist of 
impulse or pass-by trips.  Statistics published by ITE13 indicate that on average, up to 34 
percent of the trips associated with retail uses (shopping center) consist of pass-by trips.  

                                                 

13Trip Generation Handbook, An ITE Recommended Practice; Institute of Transportation Engineers; Washington, DC; 

March 2001. 
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Pass-by trips consist of motorists already traveling on the adjacent roadway network for 
other purposes that will patronize the proposed project and then continue on to their 
original destination.  Pass-by trips are not new trips on the roadway system as a result of the 
proposed project.  To provide conservative (high) traffic volumes from which to assess the 
impacts of the planned development on the adjacent roadway network and in accordance 
with state standards for the preparation of Traffic Impact Assessments (TIAs), a 25 percent 
pass-by trip rate was applied to the project related traffic volumes.   

Due to the multi-use nature of the development, the potential exists for overall vehicle-trip 
reductions from the basic trip-generation calculations for each land use category, as these 
calculations are intended for facilities on a stand-alone basis.  The proximity of the on-site 
uses to each other as well as the respective component sizes result in reductions possible 
through on-site vehicle circulation or alternative transportation modes, such as pedestrian 
activity or shuttle bus usage.  To account for this interaction, ITE data for determining 
mixed-use trip percentages were reviewed.  Based on the analysis, a 3 percent internal trip 
capture rate was applied to non-retail/commercial components of the project. 

The ITE Trip Generation Handbook14 states several characteristics of multi-use development, 
at which internal trip-making behavior could be expected.  Chief among these 
characteristics is the presence of two or more significantly sized land uses, each of which 
consists of a separate ITE land use that can be categorized into office, retail, or residential 
land use groups.  Use of an internal capture rate is justified with development based upon 
this ITE methodology and the comparative sizes of respective land uses, since the potential 
and quantity of multi-use trip increase as the proportion of office/retail/residential land uses 
increase.  Table 3-12 summarizes the anticipated traffic characteristics of the development 
program.   

On a typical weekday, the proposed development is expected to generate 9,404 new 
vehicle trips (4,702 new vehicles entering and 4,702 new vehicles exiting).  During the 
weekday morning peak hour, 233 new vehicle trips (134 new vehicles entering and 99 new 
vehicles exiting) are expected.  During the weekday evening peak hour, 983 new vehicle 
trips (474 new vehicles entering and 509 new vehicles exiting) are expected.  A graphical 
representation of the daily trips is shown on Figure 3-12. 

On a Saturday, the proposed development is expected to generate 11,786 new vehicle trips 
(5,893 new vehicles entering and 5,893 new vehicles exiting).  During the Saturday midday 
peak hour, 1,207 new vehicle trips (638 new vehicles entering and 569 new vehicles 
exiting) are expected.  A graphical representation of the Saturday trips is shown on Figure 3-
13. 

                                                 

14Trip Generation Handbook; Institute of Transportation Engineers; Washington, DC; 2003. 
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Table 3-12 Trip Generation Summary 

Time Period/Direction 

100 
Condominiumsa 

(Trips) 

10,000 sf 
Officeb 
(Trips) 

 
40,000 sf 
Libraryc 

(Trips) 

155,000 sf 
Retaild 
(Trips) 

Pass-by 
Tripse 

Internal 
Tripsf 

New 
Trips 

 
Average Weekday Daily Traffic 

 
642 

 
112 

 
1,898 

 
9,030 

 
2,258 

 
20 

 
9,404 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

9 
43 
52 

 
 

14 
  2 
16 

 
 

34 
13 
47 

 
 

98 
  62 
160 

 
 

20 
20 
40 

 
 

1 
1 
2 

 
 

134 
  99 
233 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

40 
20 
60 

 
 

3 
12 
15 

 
 

136 
148 
284 

 
 

401 
435 
836 

 
 

105 
105 
210 

 
 

2 
2 
4 

 
 

474 
509 
983 

 
Saturday Daily Traffic 

 
790 

 
24 

 
1,862 

 
12,178 

 
3,044 

 
20 

 
11,786 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

39 
33 
72 

 
 

2 
2 
4 

 
 

143 
127 
270 

 
 

599 
   552 
1,151 

 
 

144 
144 
288 

 
 

2 
2 
4 

 
 

638 
   569 
1,207 

 
Sunday Daily Traffic 

 
670 

 
10 

 
1,020 

 
3,914 

 
978 

 
28 

 
4,616 

 
Sunday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

36 
37 
73 

 
 

1 
0 
1 

 
 

109 
  97 
206 

 
 

237 
237 
484 

 
 

61 
  61 
122 

 
 

1 
1 
2 

 
 

321 
309 
640 

aBased on ITE LUC 230, Residential Condominium/Townhouse; 100 Units. 

cBased on ITE LUC 590, Library; 40,000 sf. 
dBased on ITE LUC 820, Shopping Center; 155,000 sf. 
eBased on 25% pass-by rate, applied to retail component only. 
fBased on 3% internal capture rate, applied to residential component. 

On a Sunday, the proposed development is expected to generate 4,616 new vehicle trips 
(2,308 new vehicles entering and 2,308 new vehicles exiting).  During the Sunday midday 
peak hour, 640 new vehicle trips (321 new vehicles entering and 309 new vehicles exiting) 
are expected. A graphical representation of the Saturday trips is shown on Figure 3-14.   

3.3.2.3 By-Pass Trips 

The internal site access roadway will connect the Route 20 and Route 27 driveways, which 
will provide an attractive alternative for vehicles traveling between Route 20 and Route 27.  
The project Proponent is committed to providing an internal connector road through the 
site that will provide a more direct route for travel between these locations.  It is anticipated 
that this internal connection through the site will alleviate some of the congestion in the 
vicinity of the Route 20 at Route 27/126 intersection.  Based on existing travel patterns and 
the potential for by-pass traffic between the two locations, it is anticipated that the site will 
accommodate an additional 316 vehicle trips (158 vehicles entering and 158 vehicles 
exiting) during the weekday morning peak hour, 320 vehicle trips (160 vehicles entering  
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and 160 vehicles exiting) during the weekday evening peak hour, and 378 vehicle trips 
(189 vehicles entering and 189 vehicles exiting) during the Saturday midday peak hour. 

3.3.2.4 Additional Trips 

It is important to note, that for planning purposes, it has been assumed that the site traffic 
associated with the 48-unit Wayland Commons condominium development (previously 
noted as background development) will use the proposed Wayland Town Center driveway 
on Route 27 under Build conditions.  As currently proposed, the 48-unit development will 
have two curb-cuts onto Route 27; one north of the proposed Wayland Town Center 
driveway on Route 27, and one south of the proposed Wayland Town Center driveway on 
Route 27.  Preliminary discussions with the Town have indicated that it is highly 
undesirable to have three curb cuts in such proximity on Route 27, and that some driveway 
consolidation in this area would be beneficial.  Accordingly, under 2011 Build conditions, 
it has been assumed that the site traffic associated with the 48-unit development will use the 
proposed Wayland Town Center driveway on Route 27 (Access Alternative A).  Under 
Access Alternative B, there would be no driveway consolidation. 

3.3.2.5 Trip Generation Comparison 

The new trips expected to be generated by the Wayland Town Center were also compared 
to traffic that would be generated by the re-occupancy of the existing office space on the 
site.  This comparison is summarized in Table 3-13. 

As shown in Table 3-13, there would be substantially fewer trips during the weekday 
morning peak hour with the proposed Wayland Town Center project.  The largest 
differential in site generated traffic would occur on a Saturday (when reported daily 
volumes for Route 20 and Route 27 are approximately 8,100 vpd lower on a Saturday than 
on a weekday). 
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Table 3-13 Trip Generation Comparison 

Time Period/Direction 

Wayland Town 
Center New 

Trips 

 
Re-Occupancy 

of Existing 
Office Spacea Difference 

 
Average Weekday Daily Traffic 

 
9,404 

 
3,958 

 
5,446 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

134 
  99 
233 

 
 

511 
  70 
581 

 
 

(377) 
    29 
(348) 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

474 
509 
983 

 
 

92 
447 
539 

 
 

382 
  62 
444 

 
Saturday Daily Traffic 

 
11,786 

 
974 

 
10,812 

 
Saturday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

638 
   569 
1,207 

 
 

91 
 77 

168 

 
 

547 
   492 
1,039 

 
Sunday Daily Traffic 

 
4,616 

 
404 

 
4,212 

 
Sunday Midday Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

321 
309 
640 

 
 

33 
24 
57 

 
 

288 
285 
583 

aBased on ITE LUC 710, General Office; 410,500 sf. 

 
3.3.2.6 Trip Distribution and Assignment 

The directional distribution of site-generated traffic on the study area roadways was based 
on the following: existing travel patterns within the study area, routes to major arterials and 
Journey to Work data published by the U.S. Census Bureau.  Graphical representations of 
the anticipated trip distribution patterns for the retail, residential, and office/library 
components of the project are shown in Figure 3-15 Figure 3-16, and Figure 3-17, 
respectively, and are summarized in Table 3-14.   
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Table 3-14 Trip Distribution Summary 

Route 

 
Direction 

To or From 
Percent of  
Retail Trips 

Percent of 
Residential Trips 

Percent of Office/ 
Library Trips 

 
Route 20 

 
West 

 
28 

 
7 

 
13 

 
Route 20 

 
East 

 
26 

 
61 

 
40 

 
Route 27 

 
South 

 
20 

 
18 

 
27 

 
Route 27 

 
North 

 
12a 

 
4 

 
8d 

 
Route 126 

 
East 

 
11b 

 
8 

 
10e 

 
Millbrook Road 

 
East 

 
2c 

 
1 

 
1 

 
Pelham Island Road 

 
South 

 
    1 

 
    1 

 
    1 

 
TOTAL 
 

  
100 

 
100 

 
100 

aThree percent is expected to come from the north Wayland neighborhood by way of Glezen Lane and 1 percent is 
expected from River Road. 

bFour percent is expected to come from the north Wayland neighborhood by way of Glezen Lane, Plain Road and 
Claypit Hill Road. 

cOne percent is expected to come from the north Wayland neighborhood by way of Mill Brook Road. 
dTwo percent is expected to come from the north Wayland neighborhood by way of Glezen Lane. 
eThree percent is expected to come from the north Wayland neighborhood by way of Glezen Lane, Plain Road and 
Claypit Hill Road. 

 

The resulting project-generated peak hour traffic flow networks for the weekday morning, 
weekday evening, Saturday midday, and Sunday midday conditions are shown on Figures 
3-18 through 3-21, respectively for Access Alternative A.  For Access Alternative B, the 
resulting project-generated peak hour traffic flow networks are shown on Figures 3-22 
through 3-25 for the respective weekday morning, weekday evening, Saturday midday and 
Sunday midday peak hours.  Shown on Figures 3-26 through 3-29 are the internal site flows 
for the respective weekday morning, weekday evening, Saturday midday and Sunday 
midday peak hours. 
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3.3.2.7 Future Traffic Volumes - Build Condition 

The site-generated traffic presented in Table 3-9 has been distributed within the study area 
according to the percentages shown in Table 3-11.  The site-generated weekday morning, 
weekday evening, Saturday midday and Sunday midday peak-hour traffic were then 
superimposed onto the 2011 No-Build traffic volumes to represent the 2011 Build 
traffic-volume conditions.  The anticipated 2011 Build weekday morning, weekday 
evening, Saturday midday and Sunday midday peak-hour traffic-volume networks are 
graphically presented on Figures 3-30 through 3-33, respectively for Access Alternative A 
and on Figures 3-34 through 3-37 for Access Alternative B.  These volumes were used as 
the basis for all analysis as well as to identify potential mitigation measures to ameliorate 
the project’s impacts and/or anticipation of future operational deficiencies. 

A summary of peak-hour projected traffic-volume changes in the site vicinity are shown in 
Table 3-15.  These volumes are based on the expected increases from the site traffic 
generation. 
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Table 3-15 Traffic Volume Increasesa 

Location/Peak Hour 
2011 

No-Build 

Access 
Alternative A 
2011 Build  

Access 
Alternative B 
2011 Build  

 
Access 

Alternative A  
Volume 
Increase 

Over 
No-Build 

 
Access 

Alternative B  
Volume 
Increase 

Over 
No-Build 

Route 20, west of Old County Road: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
2,030 
2,156 
1,783 
1,371 

 
2,000 
2,233 
2,041 
1,465 

 
2,000 
2,233 
2,041 
1,465 

 
-30 
17 

258 
94 

 
-30 
17 

258 
94 

 
Route 20, east of Glen Road: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

1,974 
2,194 
1,767 
1,727 

 
 

1,817 
2,296 
2,073 
1,887 

 
 

1,817 
2,296 
2,073 
1,887 

 
 

-157 
102 
306 
160 

 
 

-157 
102 
306 
160 

 
Route 27, south of Winthrop Road: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

1,574 
1,756 
1,401 
1,220 

 
 

1,465 
1,820 
1,615 
1,346 

 
 

1,465 
1,820 
1,615 
1,346 

 
 

-109 
64 

214 
126 

 
 

-109 
64 

214 
126 

 
Route 126, north of Moore Road: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

926 
988 
502 
474 

 
 

903 
1,030 

586 
516 

 
 

903 
1,030 

586 
516 

 
 

-23 
42 
84 
42 

 
 

-23 
42 
84 
42 

 
Millbrook Road, east of Route 27/126: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

208 
157 
151 

93 

 
 

205 
167 
168 

93 

 
 

205 
167 
168 

93 

 
 

-3 
10 
17 

0 

 
 

-3 
10 
17 

0 
 
Pelham Island Road, south of 
Route 20: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 
 

131 
99 
80 
32 

 
 
 

127 
103 

89 
38 

 
 
 

127 
103 

89 
38 

 
 
 

-4 
4 
9 
6 

 
 
 

-4 
4 
9 
6 

 
Route 20, east of the site driveway:
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 
 

 
 

1,934 
2,093 
2,041 
1,377 

 
 

1,653 
2,090 
2,273 
1,592 

 
 

1,890 
2,655 
2,957 
1,829 

 
 

-281 
-3 

232 
215 

 
 

-44 
562 
913 
452 

aAll volumes are vehicles per hour, total of both directions. 
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Table 3-15 (Continued) Traffic Volume Increasesa 

Location/Peak Hour 
2011 

No-Build 

Access 
Alternative A 
2011 Build  

Access 
Alternative B 
2011 Build  

 
Access 

Alternative A  
Volume 
Increase 

Over 
No-Build  

 
Access 

Alternative B  
Volume 
Increase 

Over 
No-Build  

Route 20, west of the site driveway:
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
1,795 
1,969 
2,037 
1,362 

 
1,763 
2,083 
2,293 
1,480 

 
1,763 
2,106 
2,316 
1,478 

 
-32 

114 
256 
118 

 
-32 

137 
279 
116 

 
Route 27, north of the site driveway: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

1,005 
1,186 

766 
812 

 
 

970 
1,236 

948 
864 

 
 

-- 
-- 
-- 
-- 

 
 

-35 
50 

182 
52 

 
 

-- 
-- 
-- 
-- 

 
Route 27, south of the site driveway: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 

 
 

1,218 
1,381 

827 
826 

 
 

890 
1,304 
1,049 

996 

 
 

-- 
-- 
-- 
-- 

 
 

-328 
-77 

222 
170 

 
 

-- 
-- 
-- 
-- 

 
Route 27, west of River Road: 
 Weekday Morning 
 Weekday Evening 
 Saturday Midday 
 Sunday Midday 
 

 
 

1,206 
1,450 

705 
682 

 
 

1,185 
1,402 

787 
723 

 
 

1,206 
1,402 

787 
723 

 
 

-21 
-48 
82 
41 

 
 

0 
-48 
82 
41 

aAll volumes are vehicles per hour, total of both directions. 

 

3.4 Capacity 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. 
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3.4.1 Methodology 

3.4.1.1 Levels of Service 

A primary result of capacity analyses is the assignment of level-of-service to traffic facilities 
under various traffic-flow conditions15.  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 LOS A representing the best operating conditions and LOS F representing 
the worst. 

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. 

3.4.1.2 Unsignalized Intersections 

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

♦ LOS A represents a condition with little or no control delay to minor street traffic. 

♦ LOS B represents a condition with short control delays to minor street traffic. 

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

♦ LOS D represents a condition with long control delays to minor street traffic. 

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

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

                                                 

15The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity 

Manual; Transportation Research Board; Washington, DC; 2000. 
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The levels of service of unsignalized intersections are determined by application of a 
procedure described in the 2000 Highway Capacity Manual16.  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 affects 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 3-16 summarizes the relationship 
between level-of-service and average control delay. 

Table 3-16 Level-of-Service Criteria For Unsignalized Intersectionsa 

Level-of-Service 

 
Average Control Delay 
(Seconds Per Vehicle) 

 
A 
B 
C 
D 
E 
F 
 

 
< 10.0 

10.1 to 15.0 
15.1 to 25.0 
25.1 to 35.0 
35.1 to 50.0 

>50.0 

 

aSource: Highway Capacity Manual; Transportation Research 
Board; Washington, DC; 2000; page 17-2. 

 

3.4.1.3 Signalized Intersections 

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

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

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

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

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

                                                 

16Highway Capacity Manual; Transportation Research Board; Washington, DC; 2000. 
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♦ LOS E describes operations with high control delay values.  Individual cycle failures are 
frequent occurrences. 

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

Levels of service for signalized intersections are calculated using the operational analysis 
methodology 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 designations are based on the criterion of control or signal delay per 
vehicle.  Control or signal delay is a measure of driver discomfort, frustration, and fuel 
consumption, and includes initial deceleration delay approaching the traffic signal, queue 
move-up time, stopped delay and final acceleration delay.  Table 3-17 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 3-17 Level-of-Service Criteria For Signalized Intersectionsa 

Level-of-Service 

 
Control (Signal) 

Delay Per Vehicle (Seconds) 
 

A 
B 
C 
D 
E 
F 

 

 
<10.0 

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

>80.0 
 

aSource: Highway Capacity Manual; Transportation Research Board; 
Washington, DC; 2000; page 16-2. 

 

3.4.2 Analysis Results 

Level-of-service analyses were conducted for 2006 Existing, 2011 No-Build, and 2011 Build 
conditions for the intersections within the study area.  The results of the capacity analyses 
are summarized in Table 3-18 for Access Alternative A and in Table 3-19 for Access 
Alternative B.  Table 3-20 summarizes the levels of service for the internal site intersections.  
Detailed analysis sheets are presented in the Appendix. 

The following is a summary of level-of-service operation for all the study area locations.  
The capacity analysis results are summarized within this report and generally indicate no 
change in level of service.  Several unsignalized intersections are projected to operate at a 
poor level of service; however this is believed to be a result of the conservative nature of 
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the procedures and gap values identified in the Highway Capacity Manual (HCS).  
Unsignalized intersection capacity analyses often provide conservative analysis results 
resulting from conservative gap values used in the methodology when actual gap values are 
not available. 

3.4.2.1 Route 27 at River Road 

Under 2006 Existing conditions, the critical movements (left and right turns from River 
Road) currently operate at LOS C during the weekday morning peak hour, and at LOS B 
during the weekday evening, Saturday and Sunday midday peak hours.  Under 2011 
No-Build conditions, the critical movements are projected to operate at LOS D during the 
weekday morning peak hour, at LOS C during the weekday evening peak hour, and at LOS 
B during the Saturday and Sunday midday peak hours.  Under 2011 Build conditions, the 
critical movements are projected to continue to operate at LOS D during the weekday 
morning peak hour, at LOS C during the weekday evening peak hour, and at LOS B during 
the Saturday and Sunday midday peak hours.  

3.4.2.2 Route 27 at Glezen Lane 

Under 2006 Existing conditions, the critical movements (left and right turns from Glezen 
Lane) currently operate at LOS F during the weekday morning and weekday evening peak 
hours, and at LOS B during the Saturday and Sunday midday peak hours.  Based on the 
observed gaps and delay observations conducted, during the weekday morning peak hour, 
the critical movements out of Glezen Lane currently operate at LOS C (average delay of 
16.1 seconds) and during the weekday evening peak hour, the critical movements out of 
Glezen Lane currently operate at LOS B (average delay of 14.9 seconds).  This is 
significantly better than the HCM model indicates.   

Under 2011 No-Build conditions, the critical movements are projected to continue to 
operate at LOS F during the weekday morning and weekday evening peak hours, and at 
LOS B during the Saturday and Sunday midday peak hours.  Utilizing the observed gaps 
and delay measurements, the HCM default value gaps were adjusted to reflect existing 
conditions.  With this adjustment, under 2011 No-Build conditions, the critical movements 
are projected to operate at LOS C during the weekday morning peak hour and at LOS C 
during the weekday evening peak hour. 
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Table 3-18 Level-of-Service Summary – Access Alternative A 

 2006 Existing 2011 No-Build 2011 Build 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
 Route 27 at River Road 
 All movements from River Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

106 
44 
32 

7 

 
 
 

0.37 
0.09 
0.07 
0.03 

 
 
 

20.6 
11.9 
11.1 
12.4 

 
 
 

C 
B 
B 
B 

 
 
 

116 
69 
47 
13 

 
 
 

0.48 
0.25 
0.13 
0.07 

 
 
 

26.8 
22.4 
13.7 
14.0 

 
 
 

D 
C 
B 
B 

 
 
 

117 
62 
52 
15 

 
 
 

0.47 
0.27 
0.16 
0.08 

 
 
 

25.7 
23.5 
14.8 
14.2 

 
 
 

D 
C 
B 
B 

 
Route 27 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

61 
361 

54 
48 

 
 
 

0.54 
1.16 
0.16 
0.11 

 
 
 

50.5 
133.3 

13.0 
12.7 

 
 
 
F 
F 
B 
B 

 
 
 

74 
382 

59 
52 

 
 
 

1.03 
1.41 
0.19 
0.13 

 
 
 

171.8 
237.4 

14.1 
13.5 

 
 
 
F 
F 
B 
B 

 
 
 

67 
392 

69 
58 

 
 
 

0.70 
1.56 
0.27 
0.17 

 
 
 

76.1 
303.3 

17.2 
15.0 

 
 
 
F 
F 
C 
C 

 
Route 27 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening   

 
 
 

61 
361 

 
 
 

0.22 
0.53 

 
 
 

16.6 
15.2 

 
 
 

C 
C 

 
 
 

64 
380 

 
 
 

0.27 
0.61 

 
 
 

19.2 
18.2 

 
 
 

C 
C 

 
 
 

67 
392 

 
 
 

0.29 
0.72 

 
 
 

20.0 
25.7 

 
 
 

C 
D 

 
Route 27 at the Site Driveway 
 Left turns from Site Driveway: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

112 
182 
191 
149 

 
 
 

0.47 
1.83 
1.31 
0.46 

 
 
 

30.9 
474.3 
233.2 

23.5 

 
 
 

D 
F 
F 
C 

 
Route 27 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

28 
129 

8 
15 

 
 
 

0.08 
0.57 
0.03 
0.06 

 
 
 

13.5 
35.6 
13.5 
14.8 

 
 
 

B 
E 
B 
B 

 
 
 

29 
136 

8 
16 

 
 
 

0.09 
0.71 
0.03 
0.07 

 
 
 

14.4 
52.3 
14.3 
15.6 

 
 
 

B 
F 
B 
C 

 
 
 

29 
136 

8 
16 

 
 
 

0.09 
0.77 
0.04 
0.07 

 
 
 

14.2 
63.0 
16.0 
16.5 

 
 
 

B 
F 
C 
C 

 
Route 27 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening 

 
 
 

28 
129 

 
 
 

0.15 
0.30 

 
 
 

23.2 
15.3 

 
 
 

C 
C 

 
 
 

29 
136 

 
 
 

0.16 
0.35 

 
 
 

24.0 
17.2 

 
 
 

C 
C 

 
 
 

29 
136 

 
 
 

0.17 
0.41 

 
 
 

24.4 
20.4 

 
 
 

C 
C 

 
Route 27 at Route 126 
 All movements from Route 126: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

246 
311 
305 
213 

 
 
 

1.09 
2.19 
0.88 
0.74 

 
 
 

121.9 
594.3 

53.7 
40.3 

 
 
 
F 
F 
F 
E 

 
 
 

322 
353 
352 
244 

 
 
 

2.04 
8.21 
1.29 
1.01 

 
 
 

524.0 
>999.9 

187.0 
94.5 

 
 
 
F 
F 
F 
F 

 
 
 

286 
394 
411 
276 

 
 
 

1.23 
6.41 
1.69 
1.42 

 
 
 

166.0 
>999.9 

357.9 
253.8 

 
 
 
F 
F 
F 
F 

See notes at end of table. 
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Table 3-18 (Continued) Level-of-Service Summary – Access Alternative A 

 2006 Existing 2011 No-Build 2011 Build 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
Route 27/Route 126 at Pelham Island Road/ 
Millbrook Road 
 All movements from Millbrook Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 
 

86 
44 
68 
31 

 
 
 
 

3.34 
NC 

0.71 
0.25 

 
 
 
 

>999.9 
>999.9 

76.9 
36.1 

 
 
 
 
F 
F 
F 
E 

 
 
 
 

97 
89 
75 
35 

 
 
 
 

15.80 
11.13 

2.15 
0.49 

 
 
 
 

>999.9
>999.9

701.2 
80.0 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

4.74 
5.82 
2.11 
0.67 

 
 
 
 

>999.9
>999.9 

664.8 
122.8 

 
 
 
 
F 
F 
F 
F 

 
Route 27 at Winthrop Road 
 All movements from Winthrop Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

20 
5 

10 
10 

 
 
 

0.16 
0.11 
0.07 
0.05 

 
 
 

25.9 
33.6 
18.9 
15.0 

 
 
 

D 
D 
C 
B 

 
 
 

21 
5 

10 
10 

 
 
 

0.25 
0.17 
0.09 
0.06 

 
 
 

40.1 
51.5 
23.1 
16.7 

 
 
 
E 
F 
C 
C 

 
 
 

21 
5 

10 
10 

 
 
 

0.21 
0.19 
0.12 
0.07 

 
 
 

33.6 
57.4 
29.7 
18.6 

 
 
 

D 
F 
D 
C 

 
Route 126 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

70 
11 

6 
9 

 
 
 

0.20 
0.03 
0.03 
0.03 

 
 
 

14.6 
13.1 
12.5 
11.4 

 
 
 

B 
B 
B 
B 

 
 
 

74 
11 

6 
9 

 
 
 

0.26 
0.04 
0.04 
0.03 

 
 
 

17.4 
14.6 
13.5 
11.9 

 
 
 

C 
B 
B 
B 

 
 
 

74 
11 

6 
9 

 
 
 

0.24 
0.04 
0.04 
0.03 

 
 
 

16.4 
15.3 
15.2 
12.5 

 
 
 

C 
C 
C 
B 

 
Route 126 at Plain Road 
 All movements from Plain Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

20 
17 
18 
12 

 
 
 

0.06 
0.04 
0.04 
0.03 

 
 
 

12.6 
12.0 
12.0 
11.2 

 
 
 

B 
B 
B 
B 

 
 
 

26 
19 
20 
12 

 
 
 

0.09 
0.06 
0.06 
0.03 

 
 
 

14.6 
13.3 
13.1 
11.7 

 
 
 

B 
B 
B 
B 

 
 
 

22 
22 
25 
15 

 
 
 

0.07 
0.08 
0.09 
0.04 

 
 
 

13.5 
14.5 
15.1 
12.7 

 
 
 

B 
B 
C 
B 

 
Route 126 at Claypit Hill Road and  
Training Field Road 
 All movements from Training Field Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 
 

55 
51 
41 
35 

 
 
 
 

0.47 
0.16 
0.11 
0.13 

 
 
 
 

29.7 
17.5 
13.4 
13.5 

 
 
 
 

D 
C 
B 
B 

 
 
 
 

57 
54 
45 
36 

 
 
 
 

0.61 
0.21 
0.14 
0.15 

 
 
 
 

44.8 
20.7 
15.0 
14.7 

 
 
 
 
E 
C 
B 
B 

 
 
 
 

57 
57 
55 
42 

 
 
 
 

0.58 
0.24 
0.21 
0.18 

 
 
 
 

40.7 
22.7 
18.5 
16.2 

 
 
 
 
E 
C 
C 
C 

 
Route 126 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 

46 
231 

37 
44 

 
 
 

NC 
0.88 
0.12 
0.11 

 
 
 

>999.9 
64.1 
13.3 
12.7 

 
 
 
F 
F 
B 
B 

 
 
 

54 
243 

40 
46 

 
 
 

NC 
1.10 
0.15 
0.12 

 
 
 

>999.9 
129.4 

14.8 
13.7 

 
 
 
F 
F 
B 
B 

 
 
 

50 
246 

45 
49 

 
 
 

NC 
1.19 
0.20 
0.14 

 
 
 

>999.9 
162.1 

17.2 
14.6 

 
 
 
F 
F 
C 
B 

See notes at end of table. 
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Table 3-18 (Continued) Level-of-Service Summary – Access Alternative A 

 2006 Existing 2011 No-Build 
 

2011 Build 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
Route 126 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening   

 
 
 

46 
231 

 
 
 

0.25 
0.74 

 
 
 

24.0 
39.5 

 
 
 

C 
E 

 
 
 

49 
242 

 
 
 

0.32 
0.87 

 
 
 

30.1 
61.1 

 
 
 

D 
F 

 
 
 

50 
246 

 
 
 

0.35 
1.02 

 
 
 

33.0 
100.0 

 
 
 

D 
F 

 
Route 126 at Moore Road 
 All movements from Moore Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

31 
12 

6 
16 

 
 
 

0.15 
0.05 
0.01 
0.04 

 
 
 

17.4 
16.1 
11.4 
11.1 

 
 
 

C 
C 
B 
B 

 
 
 

32 
12 

6 
17 

 
 
 

0.18 
0.05 
0.02 
0.05 

 
 
 

20.4 
18.0 
12.2 
11.7 

 
 
 

C 
C 
B 
B 

 
 
 

32 
12 

6 
17 

 
 
 

0.17 
0.06 
0.02 
0.05 

 
 
 

19.6 
18.9 
13.2 
12.1 

 
 
 

C 
C 
B 
B 

 
Glezen Lane at Moore Road 
 All movements from Moore Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

35 
333 

27 
28 

 
 
 

0.09 
0.67 
0.05 
0.05 

 
 
 

11.0 
17.5 

9.2 
9.0 

 
 
 

B 
C 
A 
A 

 
 
 

37 
344 

28 
29 

 
 
 

0.10 
0.72 
0.05 
0.05 

 
 
 

11.3 
19.5 

9.3 
9.0 

 
 
 

B 
C 
A 
A 

 
 
 

37 
350 

28 
29 

 
 
 

0.10 
0.73 
0.05 
0.05 

 
 
 

11.2 
19.9 

9.3 
9.1 

 
 
 

B 
C 
A 
A 

 
Glezen Lane at Training Field Road 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

449 
351 

44 
14 

 
 
 

0.58 
0.42 
0.07 
0.02 

 
 
 

12.4 
10.0 

7.3 
7.3 

 
 
 

B 
A 
A 
A 

 
 
 

471 
371 

48 
15 

 
 
 

0.61 
0.64 
0.08 
0.15 

 
 
 

13.2 
14.3 

7.4 
7.4 

 
 
 

B 
B 
A 
A 

 
 
 

473 
374 

53 
17 

 
 
 

0.62 
0.45 
0.08 
0.03 

 
 
 

13.3 
10.4 

7.4 
7.4 

 
 
 

B 
B 
A 
A 

 
Training Field Road at Glezen Lane south  
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

33 
42 
13 
14 

 
 
 

0.06 
0.10 
0.03 
0.02 

 
 
 

8.6 
8.9 
8.6 
8.5 

 
 
 

A 
A 
A 
A 

 
 
 

35 
44 
14 
15 

 
 
 

0.06 
0.10 
0.03 
0.02 

 
 
 

8.7 
8.9 
8.6 
8.5 

 
 
 

A 
A 
A 
A 

 
 
 

35 
47 
18 
17 

 
 
 

0.06 
0.11 
0.04 
0.02 

 
 
 

8.7 
8.9 
8.6 
8.6 

 
 
 

A 
A 
A 
A 

 
Glezen Lane at Training Field Road 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 

415 
56 
31 
26 

 
 
 

0.51 
0.08 
0.04 
0.04 

 
 
 

12.9 
10.2 

9.1 
9.0 

 
 
 

B 
B 
A 
A 

 
 
 

437 
68 
36 
28 

 
 
 

0.55 
0.13 
0.05 
0.04 

 
 
 

13.6 
11.7 

9.2 
9.1 

 
 
 

B 
B 
A 
A 

 
 
 

437 
64 
39 
30 

 
 
 

0.55 
0.09 
0.04 
0.05 

 
 
 

13.5 
10.4 

9.2 
9.1 

 
 
 

B 
B 
A 
A 

See notes at end of table. 
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Table 3-18 (Continued) Level-of-Service Summary – Access Alternative A 

 2006 Existing 2011 No-Build 2011 Build 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
Plain Road at Claypit Hill Road 
 All movements from Plain Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

159 
24 
25 
26 

 
 
 

0.42 
0.06 
0.05 
0.04 

 
 
 

15.9 
11.1 
10.0 

9.5 

 
 
 

C 
B 
A 
A 

 
 
 

166 
26 
26 
28 

 
 
 

0.45 
0.06 
0.05 
0.05 

 
 
 

16.8 
11.3 
10.1 

9.6 

 
 
 

C 
B 
B 
A 

 
 
 

167 
26 
26 
28 

 
 
 

0.46 
0.07 
0.05 
0.05 

 
 
 

17.0 
11.5 
10.3 

9.7 

 
 
 

C 
B 
B 
A 

 
Plain Road at Glen Road 
 All movements from Glen Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

96 
57 
54 
56 

 
 
 

0.16 
0.10 
0.07 
0.06 

 
 
 

9.8 
9.8 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
 
 

101 
60 
57 
58 

 
 
 

0.17 
0.11 
0.08 
0.06 

 
 
 

9.9 
9.9 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
 
 

102 
64 
61 
60 

 
 
 

0.18 
0.11 
0.08 
0.07 

 
 
 

9.9 
9.9 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
Route 20 at Winthrop Road 
 All westbound movements from Route 20: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

795 
944 
712 
616 

 
 
 

0.01 
0.01 
0.01 
0.00 

 
 
 

0.3 
0.3 
0.3 
0.1 

 
 
 

A 
A 
A 
A 

 
 
 

1,083 
1,100 

892 
755 

 
 
 

0.01 
0.01 
0.01 
0.00 

 
 
 

0.6 
0.5 
0.4 
0.1 

 
 
 

A 
A 
A 
A 

 
 
 

915 
1,217 
1,053 

848 

 
 
 

0.01 
0.01 
0.02 
0.00 

 
 
 

0.4 
0.5 
0.6 
0.1 

 
 
 

A 
A 
A 
A 

 
Route 20 at Pelham Island Road 
 All movements from Pelham Island Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

160 
138 
202 
106 

 
 
 

1.57 
1.78 
NC 

0.43 

 
 
 

355.1 
472.6 

>999.9 
21.8 

 
 
 
F 
F 
F 
C 

 
 
 

184 
165 
239 
132 

 
 
 

1.55 
0.96 
2.54 
0.43 

 
 
 

336.8 
104.2 
789.2 

24.1 

 
 
 
F 
F 
F 
C 

 
 
 

125 
102 
157 
130 

 
 
 

0.72 
0.87 
4.46 
0.61 

 
 
 

58.7 
109.4 

>999.9 
42.5 

 
 
 
F 
F 
F 
E 

 
Route 20 at Pelham Island Road (South) 
 All westbound movements from  
 Pelham Island Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

76 
42 
45 
16 

 
 
 
 

2.56 
0.58 
0.11 
0.06 

 
 
 
 

926.2 
74.8 

243.5 
19.2 

 
 
 
 
F 
F 
F 
C 

 
 
 
 

72 
45 
50 
19 

 
 
 
 

0.75 
1.68 

10.92 
0.26 

 
 
 
 

88.6 
547.5 

>999.9 
66.3 

 
 
 
 
F 
F 
F 
F 

 
Route 20 at Old County Road 
 All movements from Old County Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

63 
116 

53 
34 

 
 
 

0.55 
0.88 
0.44 
0.11 

 
 
 

55.9 
98.8 
40.5 
17.6 

 
 
 
F 
F 
E 
C 

 
 
 

117 
229 
166 
100 

 
 
 

2.54 
4.49 
2.74 
0.67 

 
 
 

848.2 
>999.9 

889.2 
64.0 

 
 
 
F 
F 
F 
F 

 
 
 

117 
229 
166 
100 

 
 
 

2.43 
4.93 
4.06 
0.76 

 
 
 

796.1 
>999.9 
>999.9 

85.9 

 
 
 
F 
F 
F 
F 

aDemand (in vehicles per hour) for the critical movements. 
bVolume-to-capacity ratio. 
cAverage control delay per vehicle (in seconds) for the critical movements.  As the v/c ratio approaches 1.00, the calculated delay is not representative of actual conditions. 
dLevel-of-service.  NC = Not calculated 
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Table 3-18 (Continued) Level-of-Service Summary – Access Alternative A 

 2006 Existing 2011 No-Build 
 

2011 Build 

Signalized Intersection/Peak Hour V/Ca Delayb LOSc V/C Delay LOS V/C Delay LOS 
 
Route 20 at Route 27/Route 126 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.97 
1.48 
0.81 
0.80 

 
 

38.8 
71.2 
26.4 
24.9 

 
 

D 
E 
C 
C 

 
 

1.13 
1.22 
0.99 
0.81 

 
 

101.2 
129.3 

64.0 
39.8 

 
 
F 
F 
E 
D 

 
 

0.94 
1.16 
1.12 
0.91 

 
 

80.5 
118.0 
105.1 

48.8 

 
 
F 
F 
F 
D 

 
Route 20 at Union Avenue 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.79 
0.96 
0.79 
0.59 

 
 

29.2 
38.1 
24.6 
17.7 

 
 

C 
D 
C 
B 

 
 

0.86 
1.07 
0.89 
0.64 

 
 

34.0 
54.7 
31.6 
19.2 

 
 

C 
D 
C 
B 

 
 

0.87 
1.11 
0.96 
0.65 

 
 

34.7 
60.4 
40.2 
19.6 

 
 

C 
E 
D 
B 

 
Route 20 at Nobscot Road 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.74 
1.00 
0.65 
0.57 

 
 

20.3 
36.5 
17.1 
13.9 

 
 

C 
D 
B 
B 

 
 

0.85 
1.18 
0.75 
0.60 

 
 

24.8 
50.1 
21.3 
14.7 

 
 

C 
D 
C 
B 

 
 

0.87 
1.22 
0.83 
0.61 

 
 

25.7 
53.9 
25.3 
15.0 

 
 

C 
D 
C 
B 

 
Route 20 at the Site Driveway 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

0.71 
0.84 
0.92 
0.68 

 
 

12.5 
21.7 
32.9 
13.3 

 
 

B 
C 
C 
B 

aVolume-to-capacity ratio without 410,500 sf office included No-Build. 
bAverage control (signal) delay per vehicle (in seconds). 
cLevel-of-service. 
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Table 3-19 Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Route 27 at River Road 
 All movements from River Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

106 
44 
32 

7 

 
 
 

0.37 
0.09 
0.07 
0.03 

 
 
 

20.6 
11.9 
11.1 
12.4 

 
 
 

C 
B 
B 
B 

 
 
 

116 
69 
47 
13 

 
 
 

0.48 
0.25 
0.13 
0.07 

 
 
 

26.8 
22.4 
13.7 
14.0 

 
 
 

D 
C 
B 
B 

 
 
 

117 
62 
52 
15 

 
 
 

0.47 
0.27 
0.16 
0.08 

 
 
 

25.7 
23.5 
14.8 
14.2 

 
 
 

D 
C 
B 
B 

 
Route 27 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

61 
361 

54 
48 

 
 
 

0.54 
1.16 
0.16 
0.11 

 
 
 

50.5 
133.3 

13.0 
12.7 

 
 
 
F 
F 
B 
B 

 
 
 

74 
382 

59 
52 

 
 
 

1.03 
1.41 
0.19 
0.13 

 
 
 

171.8 
237.4 

14.1 
13.5 

 
 
 
F 
F 
B 
B 

 
 
 

67 
392 

69 
58 

 
 
 

0.70 
1.56 
0.27 
0.17 

 
 
 

76.1 
303.3 

17.2 
15.0 

 
 
 
F 
F 
C 
C 

 
Route 27 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening   

 
 
 

61 
361 

 
 
 

0.22 
0.53 

 
 
 

16.6 
15.2 

 
 
 

C 
C 

 
 
 

64 
380 

 
 
 

0.27 
0.61 

 
 
 

19.2 
18.2 

 
 
 

C 
C 

 
 
 

67 
392 

 
 
 

0.29 
0.72 

 
 
 

20.0 
25.7 

 
 
 

C 
D 

 
Route 27 at the Site Driveway 
 Left turns from Site Driveway: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

No Intersection Under Access Alternative B 

 
Route 27 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

28 
129 

8 
15 

 
 
 

0.08 
0.57 
0.03 
0.06 

 
 
 

13.5 
35.6 
13.5 
14.8 

 
 
 

B 
E 
B 
B 

 
 
 

29 
136 

8 
16 

 
 
 

0.09 
0.71 
0.03 
0.07 

 
 
 

14.4 
52.3 
14.3 
15.6 

 
 
 

B 
F 
B 
C 

 
 
 

29 
136 

8 
16 

 
 
 

0.09 
0.77 
0.04 
0.07 

 
 
 

14.2 
63.0 
16.0 
16.5 

 
 
 

B 
F 
C 
C 

 
Route 27 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening   

 
 
 

28 
129 

 
 
 

0.15 
0.30 

 
 
 

23.2 
15.3 

 
 
 

C 
C 

 
 
 

29 
136 

 
 
 

0.16 
0.35 

 
 
 

24.0 
17.2 

 
 
 

C 
C 

 
 
 

29 
136 

 
 
 

0.17 
0.41 

 
 
 

24.4 
20.4 

 
 
 

C 
C 

 
Route 27 at Route 126 
 All movements from Route 126: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

246 
311 
305 
213 

 
 
 

1.09 
2.19 
0.88 
0.74 

 
 
 

121.9 
594.3 

53.7 
40.3 

 
 
 
F 
F 
F 
E 

 
 
 

322 
353 
352 
244 

 
 
 

2.04 
8.21 
1.29 
1.01 

 
 
 

524.0 
>999.9 

187.0 
94.5 

 
 
 
F 
F 
F 
F 

 
 
 

286 
394 
411 
277 

 
 
 

1.48 
5.08 
1.64 
1.26 

 
 
 

275.8 
>999.9 

334.7 
181.8 

 
 
 
F 
F 
F 
F 

See notes at end of table. 
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Table 3-19 (Continued) Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Route 27/Route 126 at Pelham Island Road/ 
Millbrook Road 
 All movements from Millbrook Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 
 

86 
44 
68 
31 

 
 
 
 

3.34 
NC 

0.71 
0.25 

 
 
 
 

>999.9 
>999.9 

76.9 
36.1 

 
 
 
 
F 
F 
F 
E 

 
 
 
 

97 
89 
75 
35 

 
 
 
 

15.80 
11.13 

2.15 
0.49 

 
 
 
 

>999.9
>999.9

701.2 
80.0 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

8.57 
24.31 

4.99 
0.87 

 
 
 
 

>999.9 
>999.9 
>999.9 

197.6 

 
 
 
 
F 
F 
F 
F 

 
Route 27 at Winthrop Road 
 All movements from Winthrop Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

20 
5 

10 
10 

 
 
 

0.16 
0.11 
0.07 
0.05 

 
 
 

25.9 
33.6 
18.9 
15.0 

 
 
 

D 
D 
C 
B 

 
 
 

21 
5 

10 
10 

 
 
 

0.25 
0.17 
0.09 
0.06 

 
 
 

40.1 
51.5 
23.1 
16.7 

 
 
 
E 
F 
C 
C 

 
 
 

21 
5 

10 
10 

 
 
 

0.21 
0.19 
0.12 
0.07 

 
 
 

33.6 
57.4 
29.7 
18.5 

 
 
 

D 
F 
D 
C 

 
Route 126 at Bow Road 
 All movements from Bow Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

70 
11 

6 
9 

 
 
 

0.20 
0.03 
0.03 
0.03 

 
 
 

14.6 
13.1 
12.5 
11.4 

 
 
 

B 
B 
B 
B 

 
 
 

74 
11 

6 
9 

 
 
 

0.26 
0.04 
0.04 
0.03 

 
 
 

17.4 
14.6 
13.5 
11.9 

 
 
 

C 
B 
B 
B 

 
 
 

74 
11 

6 
9 

 
 
 

0.24 
0.04 
0.04 
0.03 

 
 
 

16.4 
15.3 
15.2 
12.5 

 
 
 

C 
C 
C 
B 

 
Route 126 at Plain Road 
 All movements from Plain Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

20 
17 
18 
12 

 
 
 

0.06 
0.04 
0.04 
0.03 

 
 
 

12.6 
12.0 
12.0 
11.2 

 
 
 

B 
B 
B 
B 

 
 
 

26 
19 
20 
12 

 
 
 

0.09 
0.06 
0.06 
0.03 

 
 
 

14.6 
13.3 
13.1 
11.7 

 
 
 

B 
B 
B 
B 

 
 
 

22 
22 
25 
15 

 
 
 

0.07 
0.08 
0.09 
0.04 

 
 
 

13.5 
14.5 
15.1 
12.7 

 
 
 

B 
B 
C 
B 

 
Route 126 at Claypit Hill Road and  
Training Field Road 
 All movements from Training Field Road/ 
 Claypit Hill Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 
 

55 
51 
41 
35 

 
 
 
 

0.47 
0.16 
0.11 
0.13 

 
 
 
 

29.7 
17.5 
13.4 
13.5 

 
 
 
 

D 
C 
B 
B 

 
 
 
 

57 
54 
45 
37 

 
 
 
 

0.61 
0.21 
0.14 
0.15 

 
 
 
 

44.8 
20.7 
15.0 
14.7 

 
 
 
 
E 
C 
B 
B 

 
 
 
 

57 
57 
55 
42 

 
 
 
 

0.58 
0.24 
0.21 
0.18 

 
 
 
 

40.7 
22.7 
18.5 
16.2 

 
 
 
 
E 
C 
C 
C 

 
Route 126 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

46 
231 

37 
44 

 
 
 

NC 
0.88 
0.12 
0.11 

 
 
 

>999.9 
64.1 
13.3 
12.7 

 
 
 
F 
F 
B 
B 

 
 
 

54 
243 

40 
46 

 
 
 

NC 
1.10 
0.15 
0.12 

 
 
 

>999.9 
129.4 

14.8 
13.7 

 
 
 
F 
F 
B 
B 

 
 
 

50 
246 

45 
49 

 
 
 

NC 
1.19 
0.20 
0.14 

 
 
 

>999.9 
162.1 

17.2 
14.6 

 
 
 
F 
F 
C 
B 

See notes at end of table. 
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Table 3-19 (Continued) Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Route 126 at Glezen Lane 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 

 
 
 

46 
231 

 
 
 

0.25 
0.74 

 
 
 

24.0 
39.5 

 
 
 

C 
E 

 
 
 

49 
242 

 
 
 

0.32 
0.87 

 
 
 

30.1 
61.1 

 
 
 

D 
F 

 
 
 

50 
246 

 
 
 

0.35 
1.02 

 
 
 

33.0 
100.0 

 
 
 

D 
F 

 
Route 126 at Moore Road 
 All movements from Moore Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

31 
12 

6 
16 

 
 
 

0.15 
0.05 
0.01 
0.04 

 
 
 

17.4 
16.1 
11.4 
11.1 

 
 
 

C 
C 
B 
B 

 
 
 

32 
12 

6 
17 

 
 
 

0.18 
0.05 
0.02 
0.05 

 
 
 

20.4 
18.0 
12.2 
11.7 

 
 
 

C 
C 
B 
B 

 
 
 

32 
12 

6 
17 

 
 
 

0.17 
0.06 
0.02 
0.05 

 
 
 

19.6 
18.9 
13.2 
12.1 

 
 
 

C 
C 
B 
B 

 
Glezen Lane at Moore Road 
 All movements from Moore Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

35 
333 

27 
28 

 
 
 

0.09 
0.67 
0.05 
0.05 

 
 
 

11.0 
17.5 

9.2 
9.0 

 
 
 

B 
C 
A 
A 

 
 
 

37 
344 

28 
29 

 
 
 

0.10 
0.72 
0.05 
0.05 

 
 
 

11.3 
19.5 

9.3 
9.0 

 
 
 

B 
C 
A 
A 

 
 
 

37 
350 

28 
29 

 
 
 

0.10 
0.73 
0.05 
0.05 

 
 
 

11.2 
19.9 

9.3 
9.1 

 
 
 

B 
C 
A 
A 

 
Glezen Lane at Training Field Road 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

449 
351 

44 
14 

 
 
 

0.58 
0.42 
0.07 
0.02 

 
 
 

12.4 
10.0 

7.3 
7.3 

 
 
 

B 
A 
A 
A 

 
 
 

471 
371 

48 
15 

 
 
 

0.61 
0.64 
0.08 
0.15 

 
 
 

13.2 
14.3 

7.4 
7.4 

 
 
 

B 
B 
A 
A 

 
 
 

473 
374 

53 
17 

 
 
 

0.62 
0.45 
0.08 
0.03 

 
 
 

13.3 
10.4 

7.4 
7.4 

 
 
 

B 
B 
A 
A 

 
Training Field Road at Glezen Lane south  
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

33 
42 
13 
14 

 
 
 

0.06 
0.10 
0.03 
0.02 

 
 
 

8.6 
8.9 
8.6 
8.5 

 
 
 

A 
A 
A 
A 

 
 
 

35 
44 
14 
15 

 
 
 

0.06 
0.10 
0.03 
0.09 

 
 
 

8.7 
8.9 
8.6 
8.5 

 
 
 

A 
A 
A 
A 

 
 
 

35 
47 
18 
17 

 
 
 

0.06 
0.11 
0.04 
0.02 

 
 
 

8.7 
8.9 
8.6 
8.6 

 
 
 

A 
A 
A 
A 

 
Glezen Lane at Training Field Road 
 All movements from Glezen Lane: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

415 
56 
31 
26 

 
 
 

0.51 
0.08 
0.04 
0.04 

 
 
 

12.9 
10.2 

9.1 
9.0 

 
 
 

B 
B 
A 
A 

 
 
 

437 
68 
36 
28 

 
 
 

0.55 
0.13 
0.05 
0.04 

 
 
 

13.6 
11.7 

9.2 
9.1 

 
 
 

B 
B 
A 
A 

 
 
 

437 
64 
39 
30 

 
 
 

0.55 
0.09 
0.04 
0.05 

 
 
 

13.5 
10.4 

9.2 
9.1 

 
 
 

B 
B 
A 
A 

             
See notes at end of table. 
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Table 3-19 (Continued) Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Plain Road at Claypit Hill Road 
 All movements from Plain Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

159 
24 
25 
26 

 
 
 

0.42 
0.06 
0.05 
0.04 

 
 
 

15.9 
11.1 
10.0 

9.5 

 
 
 

C 
B 
A 
A 

 
 
 

166 
26 
26 
28 

 
 
 

0.45 
0.06 
0.05 
0.05 

 
 
 

16.8 
11.3 
10.1 

9.6 

 
 
 

C 
B 
B 
A 

 
 
 

167 
26 
26 
28 

 
 
 

0.46 
0.07 
0.05 
0.05 

 
 
 

17.0 
11.5 
10.3 

9.7 

 
 
 

C 
B 
B 
A 

 
Plain Road at Glen Road 
 All movements from Glen Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

96 
57 
54 
56 

 
 
 

0.16 
0.10 
0.07 
0.06 

 
 
 

9.8 
9.8 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
 
 

101 
60 
57 
58 

 
 
 

0.17 
0.11 
0.08 
0.06 

 
 
 

9.9 
9.9 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
 
 

102 
64 
61 
60 

 
 
 

0.18 
0.11 
0.08 
0.07 

 
 
 

9.9 
9.9 
8.9 
8.7 

 
 
 

A 
A 
A 
A 

 
Route 20 at Winthrop Road 
 All westbound movements from Route 20: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

795 
944 
712 
616 

 
 
 

0.01 
0.01 
0.01 
0.00 

 
 
 

0.3 
0.3 
0.3 
0.1 

 
 
 

A 
A 
A 
A 

 
 
 

1,083 
1,100 

892 
755 

 
 
 

0.01 
0.01 
0.01 
0.00 

 
 
 

0.6 
0.5 
0.4 
0.1 

 
 
 

A 
A 
A 
A 

 
 
 

915 
1,217 
1,053 

848 

 
 
 

0.01 
0.01 
0.02 
0.00 

 
 
 

0.4 
0.5 
0.6 
0.1 

 
 
 

A 
A 
A 
A 

 
Route 20 at Pelham Island Road 
 All movements from Pelham Island Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

160 
138 
202 
106 

 
 
 

1.57 
1.78 
NC 

0.43 

 
 
 

355.1 
472.6 

>999.9 
21.8 

 
 
 
F 
F 
F 
C 

 
 
 

184 
165 
239 
132 

 
 
 

1.55 
0.96 
2.54 
0.43 

 
 
 

336.8 
104.2 
789.2 

24.1 

 
 
 
F 
F 
F 
C 

 
 
 

213 
271 
384 
196 

 
 
 

1.32 
3.12 

36.03 
1.13 

 
 
 

225.9 
>999.9 
>999.9 

156.0 

 
 
 
F 
F 
F 
F 

 
Route 20 at Pelham Island Road (South) 
 All westbound movements from 
  Pelham Island Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

-- 
-- 
-- 
-- 

 
 
 
 

76 
42 
45 
16 

 
 
 
 

2.56 
0.58 
0.11 
0.06 

 
 
 
 

926.2 
74.8 

243.5 
19.2 

 
 
 
 
F 
F 
F 
C 

 
 
 
 

72 
45 
50 
19 

 
 
 
 

1.31 
10.58 

319.40 
0.53 

 
 
 
 

306.9 
>999.9 
>999.9 

174.7 

 
 
 
 
F 
F 
F 
F 

See notes at end of table. 
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Table 3-19 (Continued) Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Route 20 at Old County Road 
 All movements from Old County Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 

63 
116 

53 
34 

 
 
 

0.55 
0.88 
0.44 
0.11 

 
 
 

55.9 
98.8 
40.5 
17.6 

 
 
 
F 
F 
E 
C 

 
 
 

117 
229 
166 
100 

 
 
 

2.54 
4.49 
2.74 
0.67 

 
 
 

848.2 
>999.9 

889.2 
64.0 

 
 
 
F 
F 
F 
F 

 
 
 

117 
229 
166 
100 

 
 
 

2.43 
4.93 
6.06 
0.76 

 
 
 

796.1 
>999.9 
>999.9 

85.9 

 
 
 
F 
F 
F 
F 

aDemand (in vehicles per hour) for the critical movements. 
bVolume-to-capacity ratio. 
cAverage control delay per vehicle (in seconds) for the critical movements.  As the v/c ratio approaches 1.00, the calculated delay is not representative of actual conditions. 
dLevel-of-service. 
eBased on observed delay measurements. 
NC = Not calculated. 
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Table 3-19 (Continued) Level-of-Service Summary – Access Alternative B 

 2006 Existing 2011 No-Build 
 

2011 Build 
Signalized Intersection/Peak Hour V/Ca Delayb LOSc V/C Delay LOS V/C Delay LOS 

 
Route 20 at Route 27/Route 126 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.97 
1.48 
0.81 
0.80 

 
 

38.8 
71.2 
26.4 
24.9 

 
 

D 
E 
C 
C 

 
 

1.13 
1.22 
0.99 
0.81 

 
 

101.2 
129.3 

64.0 
39.8 

 
 
F 
F 
E 
D 

 
 

1.02 
1.46 
1.41 
1.24 

 
 

89.4 
172.8 
149.3 
110.6 

 
 
F 
F 
F 
F 

 
Route 20 at Union Avenue 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.79 
0.96 
0.79 
0.59 

 
 

29.2 
38.1 
24.6 
17.7 

 
 

C 
D 
C 
B 

 
 

0.86 
1.07 
0.89 
0.64 

 
 

34.0 
54.7 
31.6 
19.2 

 
 

C 
D 
C 
B 

 
 

0.87 
1.11 
0.96 
0.65 

 
 

34.7 
60.4 
40.2 
19.6 

 
 

C 
E 
D 
B 

 
Route 20 at Nobscot Road 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 

0.74 
1.00 
0.65 
0.57 

 
 

20.3 
36.5 
17.1 
13.9 

 
 

C 
D 
B 
B 

 
 

0.85 
1.18 
0.75 
0.60 

 
 

24.8 
50.1 
21.3 
14.7 

 
 

C 
D 
C 
B 

 
 

0.87 
1.22 
0.83 
0.61 

 
 

25.7 
53.9 
25.3 
15.0 

 
 

C 
D 
C 
B 

 
Route 20 at the Site Driveway 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

-- 
-- 
-- 
-- 

 
 

0.73 
0.99 
1.11 
1.09 

 
 

14.5 
34.5 
56.0 
60.9 

 
 

B 
C 
E 
E 

aVolume-to-capacity ratio. 
bAverage control (signal) delay per vehicle (in seconds). 
cLevel-of-service. 
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Table 3-20 Level-of-Service Summary – Internal Intersections Access Alternative A 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Street “D” at Municipal Drive 1 
 All movements from Municipal Drive 1: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

5 
53 
46 
35 

 
 
 

0.01 
0.06 
0.05 
0.04 

 
 
 

8.5 
8.9 
8.9 
8.8 

 
 
 

A 
A 
A 
A 

 
Street “C” at Residential Drive 1 
 All movements from Residential Drive 1: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

8 
95 
81 
62 

 
 
 

0.01 
0.11 
0.10 
0.07 

 
 
 

8.7 
9.4 
9.4 
9.1 

 
 
 

A 
A 
A 
A 

 
Street “A” at Retail Drive 1 
 All westbound movements from Retail Drive 1: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

11 
76 
98 
41 

 
 
 

0.02 
0.29 
0.57 
0.10 

 
 
 

10.7 
23.1 
46.6 
13.9 

 
 
 

B 
C 
E 
B 

 
Street “B” at Street “A” 
 All movements from Street “B” southbound: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

17 
70 

126 
54 

 
 
 

0.03 
0.17 
0.48 
0.09 

 
 
 

10.0 
14.5 
28.6 
11.3 

 
 
 

B 
B 
D 
B 

 
Street “E” at Street “A” 
 All movements from Street “E”: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

12 
81 

102 
44 

 
 
 

0.02 
0.18 
0.27 
0.07 

 
 
 

9.7 
13.7 
17.2 
10.7 

 
 
 

A 
B 
C 
B 

 
Retail Drive 2 at Street “B” 
 All movements from Retail Drive 2: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

12 
86 

108 
47 

 
 
 

0.01 
0.10 
0.13 
0.05 

 
 
 

8.6 
9.3 
9.7 
8.9 

 
 
 

A 
A 
A 
A 

See notes at end of table. 
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Table 3-20 (Continued) Internal Intersections Access Alternative A 

 2006 Existing 2011 No-Build 
 

2011 Build 
Unsignalized Intersection/ 

Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 
 
Street “A” at Retail Drive 3 
All movements from Retail Drive 3: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

2 
12 

2 
36 

 
 
 

0.00 
0.03 
0.01 
0.05 

 
 
 

9.8 
13.7 
15.2 
10.2 

 
 
 

A 
B 
C 
B 

 
Street “C” at Street “A” 
 All movements from Street “C”: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

32 
76 
73 
65 

 
 
 

0.04 
0.17 
0.19 
0.10 

 
 
 

9.0 
13.7 
15.8 
10.7 

 
 
 

A 
B 
C 
B 

 
Street “C” at Street “B” 
 All movements Street “C”: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

18 
38 
39 
33 

 
 
 

0.02 
0.04 
0.05 
0.04 

 
 
 

8.6 
9.0 
9.1 
8.9 

 
 
 

A 
A 
A 
A 

 
Street “B” at Street “A” 
 All movements from Street “B”: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

13 
54 
55 
37 

 
 
 

0.02 
0.13 
0.16 
0.07 

 
 
 

10.1 
14.2 
16.2 
11.4 

 
 
 

B 
B 
C 
B 

aDemand (in vehicles per hour) for the critical movements. 
bVolume-to-capacity ratio. 
cAverage control delay per vehicle (in seconds) for the critical movements.  As the v/c ratio approaches 1.00, the calculated delay is not representative of actual conditions. 
dLevel-of-service. 
NC = Not calculated. 
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Under 2011 Build conditions, without any gap adjustments, the critical movements are 
projected to continue to operate at LOS F during the weekday morning and weekday 
evening peak hours, and at LOS C during the Saturday and Sunday midday peak hours. 
Utilizing the observed gaps and delay measurements, under 2011 No-Build conditions, the 
critical movements are projected to operate at LOS C during the weekday morning peak 
hour and at LOS D during the weekday evening peak hour. 

3.4.2.3 Route 27 at Bow Road 

Under 2006 Existing conditions, the critical movements (left and right turns from Bow Road) 
currently operate at LOS B during the weekday morning peak hour, at LOS E during the 
weekday evening peak hour, at LOS B during the Saturday and Sunday midday peak hours.  
Based on the observed gaps and delay observations conducted, during the weekday 
morning peak hour, the critical movements out of Bow Road currently operate at LOS C 
(average delay of 23.1 seconds) and during the weekday evening peak hour, the critical 
movements out of Bow Road currently operate at LOS C (average delay of 15.8 seconds).  
During the morning peak hour, the observed delays are close to the modeled delay and are 
significantly better than the HCM model indicates during the weekday evening peak hour. 

Under 2011 No-Build conditions, the critical movements are projected to continue to 
operate at LOS B during the weekday morning peak hour, at LOS F during the weekday 
evening peak hour, at LOS B during the Saturday midday peak hour and at LOS C during 
the Sunday midday peak hour.  Utilizing the observed gaps and delay measurements, the 
HCM default value gaps were adjusted to reflect existing conditions.  With this adjustment, 
under 2011 No-Build conditions, the critical movements are projected to operate at LOS C 
during the weekday morning peak hour and at LOS C during the weekday evening peak 
hour. 

Under 2011 Build conditions, the critical movements are projected to operate at LOS B 
during the weekday morning peak hour, at LOS F during the weekday evening peak hour, 
and at LOS C during the Saturday and Sunday midday peak hours.  Utilizing the observed 
gaps and delay measurements, under 2011 No-Build conditions, the critical movements are 
projected to operate at LOS C during the weekday morning peak hour and at LOS C during 
the weekday evening peak hour. 

3.4.2.4 Route 27 at Site Driveway 

Under 2011 Build conditions, Access Alternative A, the critical movements are projected to 
operate at LOS D during the weekday morning peak hour, and at LOS F during the 
weekday evening and Saturday midday peak hours and at LOS C during the Sunday midday 
peak hour.  Under Access Alternative B, this location would not exist.  Actual operations 
are expected to be better based on the delay observations recorded at the Route 27 
intersections with Glezen Lane and Bow Road. 
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3.4.2.5 Route 27 at Route 126 

Under 2006 Existing conditions, the critical movements (all movements from Route 126) 
currently operate at LOS F during the weekday morning, weekday evening, and Saturday 
midday peak hours and at LOS E during the Sunday midday peak hour.  Under 
2011 No-Build conditions, the critical movements are projected to continue to operate at 
LOS F during the weekday morning, weekday evening, Saturday midday and Sunday 
midday peak hours.  Under 2011 Build conditions, under both access alternatives, the 
critical movements are projected to operate at LOS F during the weekday morning, 
weekday evening, Saturday midday and Sunday midday peak hours.  

3.4.2.6 Route 27/Route 126 at Pelham Island Road/Millbrook Road 

Under 2006 Existing conditions, the critical movements (all movements from Millbrook 
Road) currently operate at LOS F during the weekday morning, weekday evening, and 
Saturday midday peak hours and at LOS E during the Sunday midday peak hour.  Under 
2011 No-Build conditions, the critical movements are projected to continue to operate at 
LOS F during the weekday morning, weekday evening, Saturday midday and Sunday 
midday peak hours.  Under 2011 Build conditions, under both access alternatives, the 
critical movements are projected to operate at LOS F during the weekday morning, 
weekday evening, Saturday midday and Sunday midday peak hours.  

3.4.2.7 Route 20 at Route 27/126 

Under 2006 Existing conditions, this signalized intersection is modeled to currently operate 
at LOS D during the weekday morning peak hour, at LOS E during the weekday evening 
peak hour, and at LOS C during the Saturday and Sunday midday peak hours.  This 
intersection was analyzed without an exclusive pedestrian phase per cycle, as identified in 
the signal plans for this location.  Under 2011 No-Build conditions, the intersection is 
projected to operate at LOS F during the weekday morning peak hour, at LOS F during the 
weekday evening peak hour, at LOS E during the Saturday midday peak hour and LOS D 
during the Sunday midday peak hour.  Under 2011 Build conditions, under both access 
alternatives, the intersection is projected to operate at LOS F during the weekday morning, 
weekday evening, and Saturday midday peak hours and at LOS D during the Sunday 
midday peak hour. 

3.4.2.8 Route 27 at Winthrop Road 

Under 2006 Existing conditions, the critical movements (left and right turns from 
Winthrop Road) currently operate at LOS D during the weekday morning peak hour, at 
LOS D during the weekday evening peak hour, at LOS C during the Saturday midday peak 
hour and at LOS B during the Sunday midday peak hour.  Under 2011 No-Build conditions, 
the critical movements are projected to operate at LOS E during the weekday morning peak 
hour, at LOS F during the weekday evening peak hour, at LOS C during the Saturday 
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midday peak hour and at LOS C during the Sunday midday peak hour.  Under 2011 Build 
conditions, the critical movements are projected to operate at LOS D during the weekday 
morning peak hour, at LOS F during the weekday evening peak hour, at LOS D during the 
Saturday midday peak hour and at LOS C during the Sunday midday peak hour.  

3.4.2.9 Route 126 at Bow Road 

Under 2006 Existing conditions, the critical movements (left and right turns from Bow Road) 
currently operate at LOS B during the weekday morning, weekday evening, Saturday 
midday, and Sunday midday peak hours.  Under 2011 No-Build conditions, the critical 
movements are projected to operate at LOS C during the weekday morning peak hour and 
at LOS B during the weekday evening, Saturday midday, and Sunday midday peak hours.  
Under 2011 Build conditions, the critical movements are projected to operate at LOS C 
during the weekday morning, weekday evening, and Saturday midday peak hours and at 
LOS B during the Sunday midday peak hour.  

3.4.2.10 Route 126 at Plain Road 

Under 2006 Existing conditions, the critical movements (left and right turns from 
Plain Road) currently operate at LOS B during the weekday morning, weekday evening, 
Saturday midday and Sunday midday peak hours.  Under 2011 No-Build conditions, the 
critical movements are projected to continue to operate at LOS B during the weekday 
morning, weekday evening, Saturday and Sunday midday peak hours.  Under 2011 Build 
conditions, the critical movements are projected to operate at LOS B during the weekday 
morning peak hour, at LOS B during the weekday evening peak hour, at LOS C during the 
Saturday midday peak hour and at LOS B during the Sunday midday peak hour.  

3.4.2.11 Route 126 at Claypit Hill Road and Training Field Road 

Under 2006 Existing conditions, the critical movements (all movements from 
Training Field Road) currently operate at LOS D during the weekday morning peak hour, at 
LOS C during the weekday evening peak hour, and at LOS B during the Saturday and 
Sunday midday peak hours.  Under 2011 No-Build conditions, the critical movements are 
projected to operate at LOS E during the weekday morning peak hour, at LOS C during the 
weekday evening peak hour, at LOS B during the Saturday midday and Sunday midday 
peak hours.  Under 2011 Build conditions, the critical movements are projected to operate 
at LOS E during the weekday morning peak hour, at LOS C during the weekday evening 
peak hour, Saturday midday and Sunday midday peak hours.  
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3.4.2.12 Route 126 at Glezen Lane 

Under 2006 Existing conditions, the critical movements (left, through and right turns from 
Glezen Lane eastbound during the morning peak hour and westbound during the weekday 
evening peak hour) currently operate at LOS F during the weekday morning and weekday 
evening peak hours, and at LOS B during the Saturday and Sunday midday peak hours.  
Based on the observed gaps and delay observations conducted, during the weekday 
morning peak hour, the critical movements out of Glezen Lane currently operate at 
LOS C/D (average delay of 24.9 seconds) and during the weekday evening peak hour, the 
critical movements out of Glezen Lane currently operate at LOS E (average delay of 40.1 
seconds).  This is better than the HCM model indicates.   

Under 2011 No-Build conditions, the critical movements are projected to continue to 
operate at LOS F during the weekday morning and weekday evening peak hours, and at 
LOS B during the Saturday and Sunday midday peak hours.  Utilizing the observed gaps 
and delay measurements, the HCM default value gaps were adjusted to reflect existing 
conditions.  With this adjustment, under 2011 No-Build conditions, the critical movements 
are projected to operate at LOS D during the weekday morning peak hour and at LOS F 
during the weekday evening peak hour (better than the unadjusted LOS). 

Under 2011 Build conditions, without any gap adjustments, the critical movements are 
projected to continue to operate at LOS F during the weekday morning and weekday 
evening peak hours, and at LOS C during the Saturday midday peak hour and at LOS B 
during the Sunday midday peak hour. Utilizing the observed gaps and delay measurements, 
under 2011 No-Build conditions, the critical movements are projected to operate at LOS D 
during the weekday morning peak hour and at LOS F during the weekday evening peak 
hour (which is also better than the unadjusted LOS. 

3.4.2.13 Route 126 at Moore Road 

Under 2006 Existing conditions, the critical movements (left and right turns from 
Moore Road) currently operate at LOS C during the weekday morning and weekday 
evening peak hours, and at LOS B during the Saturday and Sunday midday peak hours.  
Under 2011 No-Build conditions, the critical movements are projected to continue to 
operate at LOS C during the weekday morning and weekday evening peak hours, and at 
LOS B during the Saturday and Sunday midday peak hours.  Under 2011 Build conditions, 
the critical movements are projected to continue to operate at LOS C during the weekday 
morning and weekday evening peak hours, and at LOS B during the Saturday and Sunday 
midday peak hours.  
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3.4.2.14 Glezen Lane at Moore Road 

Under 2006 Existing conditions, the critical movements (left and right turns from 
Moore Road) currently operate at LOS B during the weekday morning peak hour, at LOS C 
during the weekday evening peak hour, and at LOS A during the Saturday and Sunday 
midday peak hours.  Under 2011 No-Build conditions, the critical movements are projected 
to continue to operate at LOS B during the weekday morning peak hour and at LOS C 
during the weekday evening peak hour, and at LOS A during the Saturday and Sunday 
midday peak hours.  Under 2011 Build conditions, the critical movements are projected to 
continue to operate at LOS B during the weekday morning peak hour, at LOS C during the 
weekday evening peak hour, and at LOS A during the Saturday and Sunday midday peak 
hours.  

3.4.2.15 Glezen Lane at Training Field Road 

Under 2006 Existing conditions, the critical movements currently operate at LOS B or better 
during the weekday morning, weekday evening, Saturday midday, and Sunday midday 
peak hours.  Under 2011 No-Build conditions, the critical movements are projected to 
continue to operate at LOS B or better during the weekday morning, weekday evening, 
Saturday midday, and Sunday midday peak hours.  Under 2011 Build conditions, the 
critical movements are projected to continue to operate at LOS B or better during the 
weekday morning, weekday evening, Saturday midday, and Sunday midday peak hours.  

3.4.2.16 Plain Road at Claypit Hill Road 

Under 2006 Existing conditions, the critical movements (left and right turn movements from 
Claypit Hill Road) currently operate at LOS C during the weekday morning peak hour, at 
LOS B during the weekday evening peak hour, and at LOS A during the Saturday and 
Sunday midday peak hours.  Under 2011 No-Build conditions, the critical movements are 
projected to operate at LOS C during the weekday morning peak hour, at LOS B during the 
weekday evening peak hour, at LOS B during the Saturday midday peak hour and at LOS A 
during the Sunday midday peak hour.  Under 2011 Build conditions, the critical 
movements are projected to continue to operate at LOS C during the weekday morning 
peak hour, at LOS B during the weekday evening peak hour, at LOS B during the Saturday 
midday peak hour and at LOS A during the Sunday midday peak hour.  

3.4.2.17 Plain Road at Glen Road 

Under 2006 Existing conditions, the critical movements (left and right turn movements from 
Glen Road) currently operate at LOS A during the weekday morning, weekday evening, 
Saturday midday, and Sunday midday peak hours.  Under 2011 No-Build conditions, the 
critical movements are projected to continue to operate at LOS A during the weekday 
morning, weekday evening, Saturday midday, and Sunday midday peak hours.  Under 
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2011 Build conditions, the critical movements are projected to operate at LOS A during the 
weekday morning, weekday evening, Saturday midday, and Sunday midday peak hours.  

3.4.2.18 Route 20 at Winthrop Road 

Under 2006 Existing conditions, the critical movements (all movements from Route 20) 
currently operate at LOS A during the weekday morning, weekday evening peak hour, 
Saturday midday peak hour and Sunday midday peak hours.  Under 2011 No-Build 
conditions, the critical movements are projected to continue to operate at LOS A during the 
weekday morning, weekday evening, Saturday midday, and Sunday midday peak hours.  
Under 2011 Build conditions, the critical movements are projected to continue to operate 
at LOS A during the weekday morning, weekday evening, Saturday midday, and Sunday 
midday peak hours.  

3.4.2.19 Route 20 at Pelham Island Road (North) 

Under 2006 Existing conditions, the critical movements (all movements from Pelham Island 
Road) currently operate at LOS F during the weekday morning, weekday evening, and 
Saturday midday peak hours and at LOS C during the Sunday midday peak hour.  Under 
2011 No-Build conditions, the critical movements are projected to continue to operate at 
LOS F during the weekday morning, weekday evening, and Saturday midday peak hours 
and at LOS C during the Sunday midday peak hour.  Under 2011 Build conditions, under 
both access alternatives, the critical movements are projected to operate at LOS F during 
the weekday morning, weekday evening, and Saturday midday peak hours and at LOS E 
during the Sunday midday peak hour. 

3.4.2.20 Route 20 at Pelham Island Road (South) 

Under 2011 No-Build conditions, the critical movements are projected to operate at LOS F 
during the weekday morning peak hour, LOS C during weekday evening peak hour, and at 
LOS D during the Saturday midday peak hours.  Under 2011 Build conditions, under both 
access alternatives, the critical movements are projected to operate at LOS F during the 
weekday morning, weekday evening, Saturday midday and Sunday midday peak hours.  

3.4.2.21 Route 20 at the Site Driveway 

Under 2011 Build traffic-volume conditions, Access Alternative A with the installation of a 
fully-actuated, demand-responsive traffic signal system, this intersection is projected to 
operate at LOS B during the weekday morning peak hour, and at LOS C during the 
weekday evening and Saturday midday peak hours and at LOS B during the Sunday midday 
peak hour.  Under Access Alternative B, with the installation of a fully-actuated traffic signal 
system, this intersection is projected to operate at LOS E or better during the peak hours. 
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3.4.2.22 Route 20 at Old County Road 

Under 2006 Existing conditions, the critical movements (left and right turn movements from 
Old County Road) currently operate at LOS F during the weekday morning peak hour, at 
LOS F during the weekday evening peak hour, at LOS E during the Saturday midday peak 
hour and at LOS C during the Sunday midday peak hour.  Under 2011 No-Build conditions, 
the critical movements are projected to operate at LOS F during the weekday morning, 
weekday evening, Saturday midday, and Sunday midday peak hours.  Under 2011 Build 
conditions, the critical movements are projected to continue to operate at LOS F during the 
weekday morning, weekday evening, Saturday midday, and Sunday midday peak hours.  

3.4.2.23 Route 20 at Union Avenue 

Under 2006 Existing conditions, this signalized intersection is modeled to currently operate 
at LOS C during the weekday morning peak hour, at LOS D during the weekday evening 
peak hour, and at LOS C during the Saturday midday peak hour and at LOS B during the 
Sunday midday peak hour.  Under 2011 No-Build conditions, the intersection is projected 
to continue to operate at LOS C during the weekday morning peak hour, at LOS D during 
the weekday evening peak hour, at LOS C during the Saturday midday peak hour and at 
LOS B during the Sunday midday peak hour.  Under 2011 Build conditions, the intersection 
is projected to operate at LOS C during the weekday morning peak hour, at LOS E during 
the weekday evening peak hour, at LOS D during the Saturday midday peak hour and at 
LOS B during the Sunday midday peak hour. 

3.4.2.24 Route 20 at Nobscot Road 

Under 2006 Existing conditions, this signalized intersection is modeled to currently operate 
at LOS C during the weekday morning peak hour, at LOS D during the weekday evening 
peak hour, and at LOS B during the Saturday midday peak hour and at LOS B during the 
Sunday midday peak hour.  Under 2011 No-Build conditions, the intersection is projected 
to operate at LOS C during the weekday morning peak hour, at LOS D during the weekday 
evening peak hour, at LOS C during the Saturday midday peak hour and at LOS B during 
the Sunday midday peak hour.  Under 2011 Build conditions, the intersection is projected 
to continue to operate at LOS C during the weekday morning peak hour, at LOS D during 
the weekday evening peak hour, at LOS C during the Saturday midday peak hour and at 
LOS B during the Sunday midday peak hour. 
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3.4.3 Parking and Loading Analysis 

3.4.3.1 Parking 

A shared parking analysis was performed to determine if the number of proposed parking 
spaces, 1,256 parking spaces, would be sufficient for the proposed mixed-use development.  
Parking data compiled by the Urban Land Institute (ULI) Shared Parking17 and parking data 
compiled by the Institute of Transportation Engineers (ITE) Parking Generation 3rd Edition18 
were reviewed. 

Shared parking consists where there are differing land uses that over the course of a day 
share the same parking space.  This is because the sharing uses either operate at totally 
different times, or if they do operate at the same time, the uses do not peak at the same 
time.  For the residential component of up to 100 units, 200 parking spaces have been 
identified solely for the residential units. 

Analyses were performed reviewing the peak characteristics of the proposed uses, as well as 
an analysis during December conditions (typical peak time for a retail development).  
Included in the Appendix are the worksheets.    

For the non-December conditions, the analysis of parking based on the ITE and ULI data for 
weekday and Saturdays shows a range of parking requirements ranging from 1,013 spaces 
to 1,101 spaces (without shared parking).  With shared parking, the range of required 
spaces is from 826 spaces to 912 spaces, less than 1,256 spaces that will be provided. 

The second analysis of parking was based on the ITE and ULI data for weekday and 
Saturdays December conditions.  This data shows a range of parking requirements ranging 
from 1,129 spaces to 1,437 spaces (without shared parking).  With shared parking, the 
range of required spaces is from 937 spaces to 1,208 spaces, less than the 1,256 spaces that 
will be provided. 

3.4.3.2 Loading 

All truck access will by way of the Route 20 site driveway.  The project Proponent will 
work with the retail tenants to restrict deliveries to off-peak hours.  For the smaller retail 
uses, loading will be from the parking field associated with each retail use.  For the 
potential supermarket tenant, trucks will enter from Route 20 and use the first retail 
driveway to access the supermarket along the external roadway at the southerly edge of the 
site.  These trucks would egress the site by the reverse route. 

                                                 

17Shared Parking, Urban Land Institute, Washington D.C.; 1983. 
18Parking Generation, Institute of Transportation Engineers, Washington D.C.; 2004. 
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3.5 Mitigation Measures and Conclusions 

3.5.1 Mitigation Measures 

The final phase of the analysis process is to identify the mitigation measures necessary to 
minimize the impacts of the project on the transportation system. The mitigation measures 
consist of improvements required to correct existing deficiencies and project related 
impacts. 

The most challenging transportation related issue that must be addressed for the 
Glezen Lane and Bow Road neighborhoods is the “cut through” traffic volumes.  Currently 
many drivers find it more convenient to utilize sections of Glezen Lane and Bow Road 
either to avoid the Route 20, Route 27 and Route 126 intersection or to avoid Route 20 in 
the Wayland area.  The Route 20, Route 27 and Route 126 intersection re-construction is 
almost complete.  Unfortunately, when the construction is complete and the site is 
re-occupied as an office building, the intersection will continue to operate at LOS F.  
Therefore, it is anticipated that drivers will continue to avoid that intersection and continue 
to use neighborhood streets as a “cut through”  The best traffic management technique to 
reduce the “cut through” traffic and increase road safety is to make the use of the 
neighborhood streets in-convenient or impossible for use by commuters.  

Tables 3-21 and 3-22 provide a summary of the potential improvements for Glezen Lane 
and Bow Road and the recommendations.  Tables 3-23 and 3-24 provide a summary of the 
potential improvements for the Route 20 and Route 27 site driveway intersections.   
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Table 3-21 Summary of Traffic Related Issues – Glezen Lane 

 
Glezen Lane 

Existing Issues  
• Cut through traffic (Approximately 400 vehicles per hour during commuter periods) 
• Excessive speeds (up to 49 mph) 
• Excessive commercial truck traffic 
 

Possible Mitigation: 
 

 
Improvement Impact Effect 

 
Prohibit left turns from Route 27 southbound 

 
Eliminate 400 vehicles per 
hour during morning 
commute 

 
Improved level of service 
Route 27 and Glezen Lane 
from F to B during morning 
peak hour.  Reduction of 
traffic on Glezen Lane from 
Route 27. 

 
Increase police enforcement of speed limit 

 
Reduce speed 

 
Safer street 

 
Install speed humps 

 
Reduce speed 

 
Safer street 

 
Install stop signs at side streets 

 
Reduce speed 

 
Safer street 

 
Narrow sections of Glezen Lane at Route 27 
and at Route 126 

 
Reduce speed 

 
Safer street 

 
Make section of Moore Road, Glezen Lane, 
and Training Field Road one way 

 
More difficult access for “cut 
through commuter” traffic 

 
Reduce traffic volume on 
street.  Increase safety  

 
Prohibit commercial truck traffic 

 
Reduce traffic 

 
Safer street 

 
Developer’s Recommendations 

• Prohibit left turns From Route 27 South to Glezen Lane during the morning peak period 
(6:00 – 9:00 AM) 

• Make sections of Moore Road, Glezen Lane, and Training Field Road one way 
• Increase police enforcement and install stop signs 
• Install speed humps 
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Table 3-22 Summary of Traffic Related Issues – Bow Road 

 
Bow Road 

Existing Issues  
• Cut through traffic (> 50 vehicles per hour during commuter time) 
• Excessive speed (Up to 44MPH) 
• Excessive commercial truck traffic 
 

Possible Mitigation: 
 

 
Improvement Impact Effect 

 
Prohibit left turns from Route 27 southbound 

 
Eliminate 50 Vehicles per 
hour during morning 
commute 

 
Increased level of service 

 
Increase police enforcement of speed limit 

 
Reduce speed 

 
Safer street 

 
Install speed humps 

 
Reduce speed 

 
Safer street 

 
Make Bow Road dead end 

 
Eliminate cut through traffic 

 
Safer street 

 
Narrow sections of Bow Road  at Route 27  
and at Route 126 
 

 
Reduce speed 

 
Safer street 

 
Prohibit commercial truck traffic 
 

 
Reduce traffic 

 
Safer street 

 
Developer’s Recommendations 

• Make Bow Road dead end 
• Increase police enforcement  
• Install speed humps 
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Table 3-23 Summary of Traffic Related Issues – Route 20 and Site Driveway 

 
Route 20 at Proposed Site Driveway 

Issues 
• Increase traffic generation during some peak periods 
• Need to consider existing Russell Garden Center Route 20 Curb Cuts 
 

Possible Mitigation: 
 

 
Improvement Impact Effect 

 
Install traffic light with turn lanes on Route 20 

 
Traffic management – level 
of service 

 
Acceptable traffic flow 

 
Incorporate entrance with Russell’s 
Garden Center 
 

 
Reduce existing Route 20 
curb cuts 

 
Decrease accidents 

 
Developer’s Recommendations 

• Install traffic light and turn lanes 
• Combine main entrance with Russell’s Garden Center entrance 

 
 

Table 3-24 Summary of Traffic Related Issues – Route 27 and Site Driveway 

 
Route 27 at Proposed Site Driveway 

Issues 
• Increase traffic generation during some peak periods 
• Multiple Route 27 curb cuts with Wayland Commons residential project 
 

Possible Mitigation: 
 

 
Improvement Impact Effect 

 
Install traffic light with turn lanes on Route 27 

 
Traffic management – level 
of service 

 
Acceptable traffic flow 

 
Incorporate Wayland Commons curb cuts to 
Wayland Town Center Route 27 driveway 

 
Reduce Route 27 curb cuts 

 
Increased safety 

 
Prohibit commercial truck traffic from using 
Route 27 driveway 
 

 
Reduce tendency of truck 
traffic to use Route 27 area. 

 
Increase safety. 

 
Developer’s Recommendations 

• Install traffic signal infrastructure but do not install lights until after project is open and 
equipment is warranted (Town’s transportation consultant recommendation). 

• Incorporate Wayland Commons curb cuts into Route 27 driveway 
• Prohibit commercial trucks from using Route 27 driveway 
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Table 3-25 summarizes the improvements that are expected to be realized at the Route 20, 
Route 27 and Route 126 and at the Route 27 and Route 126 intersections. 

 

Table 3-25 Summary of Future No-Build Condition Against Future Build Conditions With 
Mitigation 

 
Route 20, Route 27 and Route 126 (Public Safety Building) 

 
Weekday Morning Peak Hour Summary 
 Level of service improves from LOS F to LOS D 
 Calculated delay time decreases by approximately 47 seconds 

Queue length (vehicles lined up waiting to go through intersection) – Projected to 
decrease by 816 Feet (33 Car Lengths) for Route 20 westbound 

 
Weekday Evening Peak Hour Summary 
 Level of service stays at LOS F 
 Calculated delay time increases by approximately 14 seconds 
 Queue length (vehicles lined up waiting to go through intersection) – Projected to 
 decrease by 547 Feet (22 Car Lengths) for Route 20 eastbound 
 
Saturday Midday Peak Hour Summary 
 Level of service declines from LOS E to LOS F 
 Calculated delay time increases by approximately 26 seconds 

Queue length (vehicles lined up waiting to go through intersection) – Projected to 
decrease by 735 Feet (29 Car Lengths) for Route 20 westbound 

 
Route 27/Route 126 (Library Area) 
 

Weekday Morning Peak Hour Summary 
 Level of service improves from LOS F to LOS B 
 Calculated delay time decreases by approximately 155 Seconds 
 Queue length (vehicles lined up waiting to go through intersection) – Projected to 
 decrease by 620 Feet (25 Car Lengths) for Route 126 approach 

 
Weekday Evening Peak Hour Summary 

  Level of service changes from LOS F to LOS C 
  Calculated delay time decreases by approximately 625 seconds 
  Queue length (vehicles lined up waiting to go through intersection) – Projected to 
  decrease by 625 Feet (25 Car Lengths) for Route 126 approach 
 
 Saturday Midday Peak Hour Summary 
  Level of service changes from LOS F to LOS B 
  Calculated delay wait time decreases by approximately 108 seconds 
  Queue length (vehicles lined up waiting to go through intersection) – Projected to 
  decrease by 195 Feet (8 Car Lengths) for Route 126 approach 
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3.5.2 Improvements – Existing Deficiencies 

The following intersections have been analyzed without the proposed project and have 
been determined to require potential modifications and improvements.  It should be noted 
that these improvements are precipitated by existing conditions and are not required solely 
due to the project’s impacts.  Intersection capacity deficiencies either exist without the 
project or are expected to exist at the following locations: 

♦ Route 27 at Glezen Lane 

♦ Route 27 at Bow Road 

♦ Route 126 at Glezen Lane 

♦ Route 20, Route 27 and Route 126 

♦ Route 27 and Route 126 

♦ Route 20 at Old County Road 

Mitigation measures at these locations have been identified so that the community and local 
planning agencies have the tools to identify needed improvements. 

3.5.2.1 Route 27 at Glezen Lane 

Review of the existing traffic volumes and the existing gap analysis and delay measurements 
indicates that this intersection currently does not operate as poorly as the HCM analysis 
indicates (LOS C vs LOS F).  With the project, the critical movements at the intersection are 
projected to operate at LOS D or better during the peak hours.  Several measures were 
reviewed in an attempt to improve operations and reduce the potential for cut-through 
traffic.  Analyses indicate that a traffic signal would not meet the criteria established in 
Warrant No. 1, Eight-Hour Vehicular Volume, as established in the Manual on Uniform 
Traffic Control Devices19 (MUTCD).  MassHighway uses this warrant to determine the need 
for signalization.  Measures were reviewed that would improve operating conditions.  A 
signal could be installed along with a peak hour left-turn prohibition (no left-turns from 
Route 27 to Glezen Lane during the 7:00 to 9:00 AM hours).  This would force traffic to 
stay on Route 27, or to stay on Route 20 (if using Old County Road and River Road as a cut-
through) or to stay further to the north on Route 117 in Concord, Sudbury and Lincoln.  
These measures are shown conceptually on Figure 3-38. 

                                                 

19Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, DC; 2003. 
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Prohibition of left turns out of Glezen Lane during peak periods (16 vph during the existing 
morning peak hour and 50 vph during the weekday evening peak hour) would reduce 
vehicular conflicts and increase capacity.  Additional measures to calm traffic and reduce 
cut-through traffic are discussed below in Traffic Calming Measures.   

3.5.2.2 Route 27 at Bow Road 

Review of the existing traffic volumes and the existing gap analysis and delay measurements 
indicates that this intersection currently does not operate as poorly as the HCM analysis 
indicates (LOS E vs LOS C during the weekday evening peak hour).  A weekday morning 
peak hour left-turn prohibition into Bow Road would force traffic to stay on Route 27.  

Review of the existing traffic volumes indicate that a traffic signal would not meet the 
criteria established in the MUTCD for Warrant No. 1, Eight-Hour vehicular volumes.  
Again, prohibiting left turns out of Bow Road during peak weekday periods (9 vph during 
the existing weekday morning peak hour and 73 vph during the weekday evening peak 
hour) will reduce vehicular conflicts and increase capacity.   

Another measure would be to make  Bow Road a dead end.  This would eliminate 
cut-through traffic. 

3.5.2.3 Route 126 at Glezen Lane 

Review of existing traffic volumes indicates that a traffic signal would not meet the criteria 
established in the MUTCD for Warrant No. 1, Eight-Hour Vehicular Volume.  Again, the 
HCS model indicates poor levels of service.  Review of the existing traffic volumes and the 
existing gap analysis and delay measurements indicates that this intersection currently does 
not operate as poorly as the HCM analysis indicates (LOS E vs LOS C during the weekday 
evening peak hour).  Measures are described in the Traffic Calming section to address 
concerns at this location. 

3.5.2.4 Route 20 at Old County Road 

The critical movements at this unsignalized intersection, all movements from 
Old County Road, currently operate at LOS F during the weekday peak hours.  These 
critical movements will continue to operate at LOS F with or without the development of 
the proposed project under future No-Build and Build conditions.  The Wayland Town 
Center project is not expected to increase the critical movements, left and right turns out of 
Old County Road.  There are several proposed developments on Old County Road which 
will impact this intersection and should be responsible for any future mitigation. 
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3.5.2.5 Route 20, Route 27 and Route 126 

For each Access Alternative, appropriate mitigation measures have been identified and are 
discussed in the following paragraphs.  It should be noted that Access Alternative A 
provides better access (two points of access/egress to Route20 and Route 27) than Access 
Alternative B (single access to Route 20).  With Access Alternative A, traffic to and from the 
site is dispersed over the two driveways and provides better directionality for site traffic.  
With the single access alternative, all traffic is loaded onto Route 20, which will further 
exacerbate the Route 20, Route 27/Route 126 intersection, as well as require additional 
roadway widening for mitigation.  The project Proponent is committed to working with the 
Town of Wayland and MassHighway to implement these measures.   

Access Alternative A 

Route 20 at Route 27/126 – It is recommended that the existing five-lane cross-section at 
Routes 27/126 on Route 20 be replaced with a four-lane cross section.  With the four-lane 
cross section, the lane uses on the Route 20 eastbound and westbound approaches should 
be designated as shared through/left-turn lane and a shared through/right-turn lane.  Signal 
equipment modifications would also be necessary to accommodate the revised intersection 
geometry.  Any potential mitigation measure would require the review and approval of the 
Massachusetts Highway Department (MassHighway), as this location is under their 
jurisdiction.  A preliminary Conceptual Improvement Plan, showing the basic four-lane 
cross section, is shown on Figure 3-39.   

Route 27/126 at Pelham Island Road/Millbrook Road – As a result of the signalization of 
Route 27 and Route 126, and the interconnection with the signal at Route 20, operations at 
this intersection are projected to improve.  This is a result of gaps created by the two signals 
to allow vehicles to exit Millbrook Road.  Do Not Block Intersection signs should be 
installed on the Routes 27/126 approaches.  These measures are shown on the preliminary 
Conceptual Improvement Plan, Figure 3-39. 

Route 27 at Route 126 – Independent of the proposed Wayland Town Center project, a 
traffic signal at this intersection can be justified, based on criteria set forth by the MUTCD.  
Analysis has demonstrated that with traffic signal control at this location, projected 
levels-of-service will greatly improve.  Due to its proximity to the intersection of Route 20 at 
Route 27/126, any future efforts to signalize the Route 27 at Route 126 intersection should 
provide for a coordinated traffic signal system between the two locations.  Vehicle queue 
detectors should be installed on the Route 27 approaches to Route 126 such that vehicular 
queues do not extend back to and block Millbrook Road or the proposed Route 27 site 
driveway.  These measures are shown on the preliminary Conceptual Improvement Plan, 
Figure 3-39. 
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Access Alternative B 

Under this access alternative, no access would be provided to Route 27.  However, the 
mitigation measures described above for Access Alternative A would still be recommended, 
with additional measures needed at the Route 20 and Routes 27/126 intersection.  
Specifically, the current five-lane cross section at Route 20 would be replaced  with a 
similar four lane cross section, with two through lanes per direction with an exclusive left 
turn lane on each approach.  The existing signal would also need to be upgraded to reflect 
the revised intersection geometry.  With these measures, operations will improve and will 
be better than the No-Build conditions with the in-fill of the existing site during the 
weekday morning and evening peak hours.  These measures are also shown on the 
preliminary Conceptual Improvement Plan, Figure 3-40. 

3.5.3 Improvements – Site Access 

Route 20 at the Site Driveway – The existing intersection geometry will need to be modified 
to safely and efficiently accommodate the projected site-generated traffic and cut-through 
traffic associated with the internal connector road.  A roundabout was assessed to 
determine if implementation at the intersection of Route 20 and the proposed site driveway 
with and without a potential relocated Russell’s Garden Center driveway would be feasible.  
A roundabout was discounted because there is not sufficient right-of-way to construct 
(Route 20 right-of way is fifty (50) feet wide in the vicinity of the proposed site driveway.  
Analyses performed for the Build conditions indicate that the roundabout would fail, with 
lengthy queues on Route 20.  Further analyses indicate that Route 20 would need to be 
widened to provide two lanes per direction entering the roundabout, which would require 
property beyond the Proponent’s control.  The roundabout analyses are contained in 
Appendix A. 

Conventional improvement measures were then reviewed.  Based on the analyses 
performed, the Route 20 eastbound approach should be widened to accommodate a single 
exclusive left-turn lane and a through travel lane.  A review of the projected traffic volumes 
indicate an exclusive left-turn lane is warranted.  The Route 20 westbound approach should 
be widened to accommodate a through travel lane and an exclusive right-turn lane.  The 
site driveway approach to Route 20 should provide separate left- and right-turn lanes.  
Based on projected traffic volumes, a signal is warranted at this intersection (Warrant 
analysis in Appendix A) and should be installed.  Approximately 400 feet east of the site 
driveway, there will be a right-turn out only driveway to Route 20 westbound.  This 
driveway should be placed under STOP-sign control.  These measures are shown on the 
preliminary Conceptual Improvement Plan, Figure 3-41. 

Further, a second option has been reviewed.  It is recommended that the proposed site 
driveway intersection be aligned opposite a new driveway to Russell’s Garden Center 
which would be brought under traffic signal control.  By constructing a new driveway to 
serve Russell’s Garden Center, the existing wide and uncontrolled curb cut along the south 
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side of Route 20 (for Russell’s Garden Center) can be closed, significantly reducing 
vehicular conflicts along this section of Route 20.  A preliminary conceptual improvement 
plan, showing modifications at this driveway location, is also included at the end of this 
report.  These measures are shown on the preliminary Conceptual Improvement Plan, 
Figure 3-42. 

Route 27 at the Site Driveway – The existing intersection geometry will need to be 
modified to safely and efficiently accommodate the projected site-generated traffic and 
by-pass traffic associated with the internal connector road.  Specifically, the Route 27 
northbound approach should be widened to accommodate an exclusive left-turn lane and a 
through travel lane.  A review of the projected traffic volumes indicate an exclusive left-turn 
lane is warranted.  The Route 27 southbound approach should be widened to 
accommodate a through travel lane permitting right-turns.  The site driveway approach to 
Route 27 should provide separate left--and right-turn lanes.  Further, it is recommended that 
signal conduit and foundations be installed at this intersection such that when warranted, 
the intersection would be brought under traffic signal control.  A preliminary Conceptual 
Improvement Plan is shown on Figure 3-43.  This plan also shows potential driveway 
locations of the site driveways for the neighboring Wayland Commons condominium 
development.  By providing these connections, there will be fewer driveways to Route 27 
which will reduce the potential for vehicular conflicts.   

The results of the mitigation capacity analyses are summarized in Table 3-26 for Access 
Alternative A and in Table 3-27 for Access Alternative B. 
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Table 3-26 Level-of-Service Summary With Mitigation – Access Alternative A 

 2011 No-Build 
 

2011 Build 2011 Build with Mitigation 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
Route 27 at the Site Driveway 
 Left turns from Site Driveway: 

  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

112 
182 
191 
149 

 
 
 

0.47 
1.83 
1.31 
0.46 

 
 
 

30.9 
474.3 
233.2 

23.5 

 
 
 

D 
F 
F 
C 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

0.49 
0.83 
0.73 
0.41 

 
 
 

7.6 
17.4 
13.2 

6.9 

 
 
 

A 
B 
B 
A 

 
Route 27 at Route 126 
All movements from Route 126 

  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

322 
353 
352 
244 

 
 
 

2.04 
8.21 
1.29 
1.01 

 
 
 

524.0 
>999.9 

187.0 
94.5 

 
 
 
F 
F 
F 
F 

 
 
 

286 
394 
411 
276 

 
 
 

1.23 
6.41 
1.69 
1.42 

 
 
 

166.0 
>999.9 

357.9 
253.8 

 
 
 
F 
F 
F 
F 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

0.66 
0.80 
0.58 
0.55 

 
 
 

11.3 
20.4 
17.2 
10.3 

 
 
 

B 
C 
B 
B 

 
Route 27/Route 126 at Pelham Island Road/ 
Millbrook Road 
 All movements from Millbrook Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 
 

97 
89 
75 
35 

 
 
 
 

15.80 
11.13 

2.15 
0.49 

 
 
 
 

>999.9 
>999.9 

701.2 
80.0 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

4.74 
5.82 
2.11 
0.67 

 
 
 
 

>999.9 
>999.9 

664.8 
122.8 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

1.49 
2.43 
1.04 
0.33 

 
 
 
 

339.4 
801.0 
164.2 

40.4 

 
 
 
 
F 
F 
F 
E 

See notes at end of table. 
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Table 3-26 (Continued) Level-of-Service Summary With Mitigation – Access Alternative A 

 2011 No-Build 
 

2011 Build 
 

2011 Build with Mitigation 

Signalized Intersection/Peak Hour V/C Delay LOS V/C Delay LOS V/C Delay LOS 
 
Route 20 at Route 27/Route 126 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 

1.13 
1.22 
0.99 
0.81 

 
 

101.2 
129.3 

64.0 
39.8 

 
 
F 
F 
E 
D 

 
 

0.94 
1.16 
1.12 
0.91 

 
 

80.5 
118.0 
105.1 

48.8 

 
 
F 
F 
F 
D 

 
 

1.02 
1.23 
1.23 
0.98 

 
 

53.9 
111.1 

89.2 
38.2 

 
 

D 
F 
F 
D 

aDemand (in vehicles per hour) for the critical movements. 
bVolume-to-capacity ratio. 
cAverage delay per vehicle (in seconds). 
dLevel-of-service. 
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Table 3-27 Level-of-Service Summary With Mitigation – Access Alternative B 

 2011 No-Build 
 

2011 Build 2011 Build with Mitigation 

Unsignalized Intersection/ 
Critical Movement/Peak Hour Demanda V/Cb Delayc LOSd Demand V/C Delay LOS Demand V/C Delay LOS 

 
Route 27 at Route 126 
 All movements from Route 126: 

  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 

 
 
 

322 
353 
352 
244 

 
 
 

2.04 
8.21 
1.29 
1.01 

 
 
 

524.0 
>999.9 

187.0 
94.5 

 
 
 
F 
F 
F 
F 

 
 
 

286 
394 
411 
277 

 
 
 

1.48 
5.08 
1.64 
1.26 

 
 
 

275.8 
>999.9 

334.7 
181.8 

 
 
 
F 
F 
F 
F 

 
 
 

-- 
-- 
-- 
-- 

 
 
 

0.68 
0.96 
0.65 
0.53 

 
 
 

10.8 
29.0 
11.7 
11.9 

 
 
 

B 
C 
B 
B 

 
Route 27/Route 126 at Pelham Island Road/ 
Millbrook Road 
 All movements from Millbrook Road: 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 
 
 

97 
89 
75 
35 

 
 
 
 

15.80 
11.13 

2.15 
0.49 

 
 
 
 

>999.9 
>999.9 

701.2 
80.0 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

8.57 
24.3 
4.99 
0.87 

 
 
 
 

>999.9 
>999.9 
>999.9 

197.6 

 
 
 
 
F 
F 
F 
F 

 
 
 
 

94 
95 
84 
40 

 
 
 
 

1.98 
5.45 
1.86 
0.34 

 
 
 
 

574.6 
>999.9 

541.6 
42.8 

 
 
 
 
F 
F 
F 
E 

See notes at end of table. 
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Table 3-27 (Continued) Level-of-Service Summary With Mitigation – Access Alternative B 

 2011 No-Build 
 

2011 Build 
 

2011 Build with Mitigation 

Signalized Intersection/Peak Hour V/C Delay LOS V/C Delay LOS V/C Delay LOS 
 
Route 20 at Route 27/Route 126 
  Weekday Morning 
  Weekday Evening 
  Saturday Midday 
  Sunday Midday 
 

 
 

1.13 
1.22 
0.99 
0.81 

 
 

101.2 
129.3 

64.0 
39.8 

 
 
F 
F 
E 
D 

 
 

1.02 
1.46 
1.41 
1.24 

 
 

89.4 
172.8 
149.3 
110.6 

 
 
F 
F 
F 
F 

 
 

0.90 
1.21 
1.09 
1.05 

 
 

45.0 
97.6 
65.3 
68.0 

 
 

D 
F 
E 
E 
 

aDemand (in vehicles per hour) for the critical movements. 
bVolume-to-capacity ratio. 
cAverage delay per vehicle (in seconds). 
dLevel-of-service. 
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3.5.3.1 Traffic Calming Measures 

Traffic calming is the combination of mainly physical measures that reduce the negative 
effects of motor vehicle use, alter driver behavior and improve conditions for 
non-motorized street users20.  Four types of measures are generally used and include 
vertical deflections, horizontal shifts in alignment, roadway narrowings and roadway 
closures.  Vertical deflections, horizontal shifts in alignment and roadway narrowings are 
intended to reduce speed and enhance the street environment for non-motorists.  Closures 
(diagonal diverters, half closures, full closures, and median barriers) are intended to reduce 
cut-through traffic by obstructing traffic movements in one or more directions.  

To reduce the use of Glezen Lane, Bow Road and other local streets by residents of the 
Wayland Town Center project, and to slow travel speeds through these residential areas, 
appropriate traffic calming measures should be implemented.  Suggested measures include: 

♦ Reducing the width of the Glezen Lane between Route 27 and Training Field Road to 
18 to 20 feet over a distance of approximately 100 feet to slow vehicle travel speeds.   

♦ Modify flow through the Glezen Lane and Training Field Road intersection into a 
triangular shaped round-a-bout, as shown on Figure 3-44. 

♦ Reducing the width of the Glezen Lane between Route 126 and Moore Road to 18 to 
20 feet over a distance of approximately 100 feet to slow vehicle travel speeds.   

♦ Making a portion of Glezen Lane at Route 126 one-way, as well as a section of 
Moore Road one-way to reduce cut-through potential, as shown on Figure 3-45. 

♦ Reducing the width of the Bow Road between Route 27 and Route 126 to 16 to 18 feet 
over a distance of approximately 100 feet to slow vehicle travel speeds.   

♦ Potential consideration of round-a-bouts, depending on availability of right-of-way. 

                                                 

20 I. M. Lockwood, “ITE Traffic Calming Definition,” ITE Journal, Vol. 67, July 1997, pp. 22-24. 
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♦ Speed tables to slow down vehicles. 

♦ Peak hour turn restrictions. 

♦ Selective speed enforcement on troublesome road sections. 

♦ Decorative side friction devices to reduce speeds (fences, stone walls, etc.). 

Shown on Figures 3-44 and 3-45 are suggestions for measures to assist in the reduction of 
cut-through traffic.  Shown on Figure 3-44 is the intersection of Glezen Lane and 
Training Field Road which could be modified into a triangular shaped roundabout.  This 
would have a minor impact on several residential driveways, bur would force cut-through 
traffic in a roundabout fashion and take more time to cut-through.  Shown on Figure 3-45 is 
a suggestion of making Glezen Lane and a portion of Moore Road one-way in an easterly 
direction at Route 126.  This would eliminate cut-through traffic during the weekday 
evening peak hour. 

These restrictions should be designed in a location where appropriate lines of sight are 
available to allow motorists approaching the restriction to have clear lines of sight.  
Appropriate warning signs (for example, ROAD NARROWS, YIELD TO ONCOMING 
TRAFFIC, and DO NOT BLOCK INTERSECTION) and pavement markings should be 
installed in advance of the restriction. 

Additional suggested measures include: 

♦ Terminating one end of Bow Road such that Bow Road becomes a dead-end roadway. 

♦ Make Bow Road a one-way roadway. 

These suggested traffic calming measures can be combined or selected individually to 
produce the desired effect of reducing travel speeds on Glezen Lane and diverting traffic 
from the usage of local residential streets to the main collector roadways.  All traffic calming 
measures should be reviewed by the Town of Wayland Fire Department to ensure that 
timely and efficient emergency vehicle response is maintained to the residents of Glezen 
Lane and Bow Road. 

In addition, several minor street intersection approaches to either Routes 27 or 126 do not 
have STOP signs.  This includes River Road and Winthrop Road.  STOP signs should be 
installed on these roadways. 
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3.5.3.2 Pedestrian Measures 

The project Proponent is also committed to provide pedestrian access to the site.  The 
project Proponent will donate $250,000 to the Town of Wayland for the purpose of 
constructing a walkway/bikeway along the existing MBTA right-of-way south of the site.  
The project Proponent is also committed to provide access to the site from this 
walkway/bikeway, as well as to work with property owners south of the MBTA right-of-way 
to provide pedestrian access to Route 20. 

3.5.3.3 Transportation Demand Management 

To reduce single occupant vehicles (SOV) traveling to and from the site, and to encourage 
the use of alternative modes of transportation to reach the site, the project Proponent has 
committed to implement a Transportation Demand Management (TDM) program as an 
integral part of the proposed project.  A TDM program also encourages the use of 
alternative modes of transportation to reach the site.  The Proponent will assign 
responsibility for implementing the TDM program to a Transportation Manager.  The core of 
successful TDM strategies are ridesharing, public transportation, bicycling, and pedestrian 
travel, and are discussed below. 

Ridesharing Programs  – Ridesharing refers to encouraging commuters to ride in vehicles 
with other commuters rather than drive alone to work.  The most common forms of 
ridesharing are carpool and vanpools.  The benefits of such programs include less 
congestion, reduced fuel consumption, and better air quality.  The program will include: 

♦ Newsletters about the program; 

♦ Coordination with MassRides, which leases commuter vans and provides administrative 
and organizational assistance;  and 

♦ In addition, the Proponent will evaluate the demand for a shared car service, such as 
ZipCar, to lessen the need for residents to own cars. 

♦ Participation with MassRides, the region’s commute management program, in 
ridesharing program, promotion of transit, and other “commuter choice” programs. 

♦ Join the Metro West/495 Transportation Management Agency (TMA) 

Shuttle Service --The Proponent is committed to implement ridesharing programs and to 
coordinate ridesharing efforts with other local businesses.  The Proponent will also promote 
the use of and consider providing shuttle bus service for a nominal fee (to be determined 
subject to appropriate approvals).  The route could run from the site to the MBTA’s Lincoln 
station (Fitchburg Line) or the MBTA’s Natick station (Framingham/Worcester Line), the 
closest two MBTA commuter rail stations.  The shuttle service would solely be for the 
residents and employees of Wayland Town Center.  The shuttle could also provide service 
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to Wayland, including the downtown, shopping opportunities and medical offices.  It is 
expected that the shuttle could loop from the site to the MBTA commuter rail stations 
primarily during the morning and evening peak periods.  During midday hours, the shuttle 
could either have a fixed schedule, making trips to the other retail opportunities along 
Route 20, or could be as an on-call service for residents for specific purposes, such as 
doctors visits off-site.  A schedule for the shuttle bus would to be determined, as it will 
largely be determined by the expressed demand of residents and employees.  However, at a 
minimum, it is anticipated that there will be regularly scheduled pick-ups and drop-offs at 
either of the two MBTA commuter stations during the hours of 6:00 to 9:00 AM and 4:00 to 
7:00 PM, so as to coincide with the anticipated shift changes for employees.  Scheduling 
beyond this will be determined by resident and employee need.   

Bicycle Facilities -- To encourage bicycle commuting to and from the site, the Proponent 
will install bicycle racks as a part of the project.  Connections to the rail trail will also be 
explored. 

3.5.4 Projected Vehicle Queues 

At the Route 20, Route 27 and Route 126 intersections, the projected vehicular queues 
were determined and are tabulated in Tables 3-28 through 3-31.  The projected queues are 
also shown graphically on Figures 3-46 through 3-51.   
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Table 3-28 Vehicle Queue Analysis – Access Alternative A, Route 27 at Route 126 

 
 

Queue Length in Feet 

 2006 Existing 2011 No-Build 2011 Build 2011 Build w/Mitigation 

Peak Hour/Approach/Lane Group 
 

95th Percentile 95th Percentile 
 

95th Percentile Average 95th Percentile 
 
Weekday Morning Peak Hour: 
 Route 27 Southbound: 
  All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

2 
-- 
-- 

 
 
 

2 
-- 
-- 

 
 
 

-- 
2 

123 

 
 
 

-- 
9 

218 
 
 Route 27 Northbound: 
  Through movements 
   Right turns 
   All movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

32 
0 
-- 

 
 

66 
42 

-- 
 
 Route 126 Westbound: 
   All movements 

 
 

311 

 
 

756 

 
 

407 

 
 

85 

 
 

136 
 

Weekday Evening Peak Hour: 
 Route 27 Southbound: 
  All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

12 
-- 
-- 

 
 
 

14 
-- 
-- 

 
 
 

-- 
20 

218 

 
 
 

-- 
34 

237 
 
 Route 27 Northbound: 
  Through movements 
   Right turns 
   All movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

232 
0 
-- 

 
 

220 
0 
-- 

 
 Route 126 Westbound: 
   All movements 

 
 

777 

 
 

NC 

 
 

NC 

 
 

310 

 
 

375 
 
Saturday Midday Peak Hour: 
 Route 27 Southbound: 
  All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

1 
-- 
-- 

 
 
 

7 
-- 
-- 

 
 
 

-- 
15 

134 

 
 
 

-- 
38 

246 
 
 Route 27 Northbound: 
  Through movements 
   Right turns 
   All movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

92 
0 
-- 

 
 

166 
36 

-- 
 
 Route 126 Westbound: 
   All movements 
 

 
 

216 

 
 

465 

 
 

722 

 
 

195 

 
 

270 
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Table 3-29 Vehicle Queue Analysis – Access Alternative A, Route 20 at Route 27/126 

 
 

Queue Length in Feet 

 2006 Existing 2011 No-Build 2011 Build 2011 Build w/Mitigation 
 

Peak Hour/Approach/ 
Lane Group Average 

95th 
Percentile Average 

95th 
Percentile Average 

95th 
Percentile Average 95th Percentile 

 
Weekday Morning Peak Hour: 
 Route 20 Eastbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

274 

 
 
 

-- 
-- 
-- 

423 

 
 
 

177 
718 

53 
-- 

 
 
 

356 
981 
102 

-- 

 
 
 

66 
730 

56 
-- 

 
 
 

125 
1,011 

103 
-- 

 
 
 

-- 
-- 
-- 

353 

 
 
 

-- 
-- 
-- 

482 
 
 Route 20 Westbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

329 

 
 

-- 
-- 
-- 

564 

 
 

30 
904 
127 

-- 

 
 

59 
1,151 

195 
-- 

 
 

30 
740 

76 
-- 

 
 

59 
996 
127 

-- 

 
 

-- 
-- 
-- 

249 

 
 

-- 
-- 
-- 

335 
 
 Route 27/126 Southbound: 
  Left turns 
   Through/right turns 

 
 

112 
260 

 
 

235 
444 

 
 

140 
619 

 
 

231 
855 

 
 

131 
549 

 
 

227 
849 

 
 

93 
419 

 
 

220 
644 

 
 Route 27/126 Northbound: 
  Left turns 
   Through/right turns 

 
 

79 
227 

 
 

188 
365 

 
 

156 
611 

 
 

256 
866 

 
 

106 
500 

 
 

183 
749 

 
 

69 
349 

 
 

172 
565 

 
Weekday Evening Peak Hour: 
 Route 20 Eastbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

326 

 
 
 

-- 
-- 
-- 

562 

 
 
 

219 
989 

89 
-- 

 
 
 

397 
1,264 

143 
-- 

 
 
 

69 
1,034 

83 
-- 

 
 
 

153 
1,309 

141 
-- 

 
 
 

-- 
-- 
-- 

580 

 
 
 

-- 
-- 
-- 

717 
 
 Route 20 Westbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

432 

 
 

-- 
-- 
-- 

716 

 
 

16 
900 
152 

-- 

 
 

37 
1,147 

231 
-- 

 
 

16 
860 
157 

-- 

 
 

37 
1,108 

239 
-- 

 
 

-- 
-- 
-- 

326 

 
 

-- 
-- 
-- 

426 
 
 Route 27/126 Southbound: 
  Left turns 
   Through/right turns 

 
 

165 
195 

 
 

239 
281 

 
 

230 
474 

 
 

378 
672 

 
 

171 
485 

 
 

257 
661 

 
 

174 
304 

 
 

280 
510 

 
 Route 27/126 Northbound: 
  Left turns 
   Through/right turns 

 
 

54 
351 

 
 

141 
586 

 
 

103 
850 

 
 

176 
1,101 

 
 

138 
888 

 
 

228 
1,141 

 
 

108 
673 

 
 

267 
910 

 
Saturday Midday Peak Hour: 
 Route 20 Eastbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

310 

 
 
 

-- 
-- 
-- 

545 

 
 
 

205 
635 

83 
-- 

 
 
 

423 
975 
163 

-- 

 
 
 

78 
929 
124 

-- 

 
 
 

149 
1,215 

209 
-- 

 
 
 

-- 
-- 
-- 

424 

 
 
 

-- 
-- 
-- 

554 
 

 Route 20 Westbound: 
  Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

313 

 
 

-- 
-- 
-- 

491 

 
 

29 
696 

85 
-- 

 
 

63 
999 
147 

-- 

 
 

20 
1,042 

113 
-- 

 
 

44 
1,285 

175 
-- 

 
 

-- 
-- 
-- 

198 

 
 

-- 
-- 
-- 

264 
 
 Route 27/126 Southbound: 
  Left turns 
   Through/right turns 

 
 

77 
146 

 
 

180 
232 

 
 

112 
319 

 
 

167 
447 

 
 

134 
381 

 
 

232 
519 

 
 

86 
256 

 
 

201 
416 

 
 Route 27/126 Northbound: 
  Left turns 
   Through/right turns 
 

 
 

91 
143 

 
 

210 
230 

 
 

140 
316 

 
 

203 
457 

 
 

197 
391 

 
 

362 
549 

 
 

162 
278 

 
 

325 
461 
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Table 3-30 Vehicle Queue Analysis – Access Alternative B, Route 27 at Route 126 

 
 

Queue Length in Feet 

 2006 Existing 
2011 No-

Build 2011 Build 2011 Build w/Mitigation 

 
Peak Hour/Approach/ 

Lane Group 95th Percentile 95th Percentile 95th Percentile Average 95th Percentile 

 
Weekday Morning Peak Hour: 
 Route 27 Southbound: 
   All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

2 
-- 
-- 

 
 
 

1 
-- 
-- 

 
 
 

-- 
1 

166 

 
 
 

-- 
5 

267 
 
 Route 27 Northbound: 
   Through movements 
   Left turns 
   Through movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

86 
0 
-- 

 
 

132 
0 
-- 

 
 Route 126 Westbound: 
   All movements 

 
 

311 

 
 

756 

 
 

518 

 
 

91 

 
 

147 
 
Weekday Evening Peak Hour: 
 Route 27 Southbound: 
   All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

12 
-- 
-- 

 
 
 

0 
-- 
-- 

 
 
 

-- 
0 

116 

 
 
 

-- 
2 

145 
 
 Route 27 Northbound: 
   Through movements 
   Right turns 
   All movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

206 
0 
-- 

 
 

545 
12 

-- 
 
 Route 126 Westbound: 
   All movements 

 
 

777 

 
 

NC 

 
 

NC 

 
 

122 

 
 

274 
 
Saturday Midday Peak Hour: 
 Route 27 Southbound: 
   All movements 
   Left turns 
   Through movements 

 
 
 

0 
-- 
-- 

 
 
 

1 
-- 
-- 

 
 
 

1 
-- 
-- 

 
 
 

-- 
1 

123 

 
 
 

-- 
5 

200 
 
 Route 27 Northbound: 
   Through movements 
   Right turns 
   All movements 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

0 
0 
-- 

 
 

90 
0 
-- 

 
 

218 
12 

-- 
 
 Route 126 Westbound: 
   All movements 
 

 
 

216 

 
 

465 

 
 

700 

 
 

97 

 
 

265 
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Table 3-31 Vehicle Queue Analysis – Access Alternative B, Route 20 at Route 27/126 

 
 

Queue Length in Feet 

 2006 Existing 2011 No-Build 2011 Build 2011 Build w/Mitigation 

 
Peak Hour/Approach/Lane Group Average 

 
95th 

Percentile Average 
95th 

Percentile Average 
95th 

Percentile Average 
95th 

Percentile 
 
Weekday Morning Peak Hour: 
 Route 20 Eastbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

274 

 
 
 

-- 
-- 
-- 

423 

 
 
 

177 
718 

53 
-- 

 
 
 

356 
981 
102 

-- 

 
 
 

203 
741 

57 
-- 

 
 
 

394 
1,032 

107 
-- 

 
 
 

123 
284 

-- 
-- 

 
 
 

275 
362 

-- 
-- 

 
 Route 20 Westbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

329 

 
 

-- 
-- 
-- 

564 

 
 

30 
904 
127 

-- 

 
 

59 
1,151 

195 
-- 

 
 

29 
749 

72 
-- 

 
 

59 
1,015 

121 
-- 

 
 

23 
307 

-- 
-- 

 
 

48 
421 

-- 
-- 

 
 Route 27/126 Southbound: 
   Left turns 
   Through/Right turns 

 
 

112 
260 

 
 

235 
444 

 
 

140 
619 

 
 

231 
855 

 
 

124 
574 

 
 

213 
832 

 
 

89 
398 

 
 

199 
633 

 
 Route 27/126 Northbound: 
   Left turns 
   Through/Right turns 

 
 

79 
227 

 
 

188 
365 

 
 

156 
611 

 
 

256 
866 

 
 

118 
474 

 
 

203 
717 

 
 

90 
351 

 
 

221 
535 

 
Weekday Evening Peak Hour: 
 Route 20 Eastbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

326 

 
 
 

-- 
-- 
-- 

562 

 
 
 

219 
989 

89 
-- 

 
 
 

297 
1,264 

143 
-- 

 
 
 

451 
1,117 

108 
-- 

 
 
 

655 
1,394 

179 
-- 

 
 
 

298 
421 

-- 
-- 

 
 
 

490 
516 

-- 
-- 

 
 Route 20 Westbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

432 

 
 

-- 
-- 
-- 

716 

 
 

16 
900 
152 

-- 

 
 

37 
1,147 

231 
-- 

 
 

16 
1,164 

150 
-- 

 
 

37 
1,420 

221 
-- 

 
 

12 
566 

-- 
-- 

 
 

29 
706 

-- 
-- 

 
 Route 27/126 Southbound: 
   Left turns 
   Through/Right turns 

 
 

165 
195 

 
 

239 
281 

 
 

230 
474 

 
 

378 
672 

 
 

132 
416 

 
 

204 
526 

 
 

129 
375 

 
 

266 
540 

 
 Route 27/126 Northbound: 
   Left turns 
   Through/Right turns 

 
 

54 
351 

 
 

141 
586 

 
 

103 
850 

 
 

176 
1,101 

 
 

162 
801 

 
 

278 
1,074 

 
 

166 
699 

 
 

347 
940 

 
Saturday Midday Peak Hour: 
 Route 20 Eastbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 
 

-- 
-- 
-- 

310 

 
 
 

-- 
-- 
-- 

545 

 
 
 

205 
635 

83 
-- 

 
 
 

423 
975 
163 

-- 

 
 
 

78 
929 
124 

-- 

 
 
 

149 
1,215 

209 
-- 

 
 
 

236 
365 

-- 
-- 

 
 
 

423 
506 

-- 
-- 

 
 Route 20 Westbound: 
   Left turns 
   Through movements 
   Right turns 
   All movements 

 
 

-- 
-- 
-- 

313 

 
 

-- 
-- 
-- 

491 

 
 

29 
696 

85 
-- 

 
 

69 
999 
147 

-- 

 
 

20 
1,042 

113 
-- 

 
 

44 
1,285 

175 
-- 

 
 

12 
404 

-- 
-- 

 
 

28 
525 

-- 
-- 

 
 Route 27/126 Southbound: 
   Left turns 
   Through/Right turns 

 
 

77 
146 

 
 

180 
232 

 
 

112 
319 

 
 

167 
447 

 
 

134 
381 

 
 

232 
519 

 
 

89 
278 

 
 

184 
466 

 
 Route 27/126 Northbound: 
   Left turns 
   Through/Right turns 
 

 
 

91 
143 

 
 

210 
230 

 
 

140 
316 

 
 

203 
457 

 
 

197 
391 

 
 

362 
549 

 
 

247 
235 

 
 

437 
383 
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3.5.5 Construction 

3.5.5.1 Construction Period 

The construction period will generate truck traffic and construction employee traffic.  The 
construction of the project will involve the use of designated routes, defined in coordination 
with Town of Wayland staff, prior to the start of construction.  The project Proponent will 
require all contractors to access the site from Route 20.  The use of local residential streets 
will be prohibited.  The contractor will establish site trailers and staging areas to minimize 
impacts on traffic.  Trucks will be required to wait in on-site staging areas and will be 
prohibited from waiting on Route 20. 

The project Proponent is also committed to working with Town of Wayland and 
MassHighway officials to help ensure appropriate maintenance and protection measures are 
in place during the project’s construction.  Appropriate traffic maintenance plans will be 
developed during the off-site improvement design phase. 

The off-site construction of the associated transportation improvements and utility 
relocations will be performed during off-peak travel periods.  It is anticipated that traffic 
patterns would be maintained on any affected roadways at all times and that there would 
not be a need for a full road closure or detours during the construction period. 

3.5.5.2 Environmental Impacts 

The proposed improvements to Route 20 at the Route 27 intersection may result in the 
disturbance of up to 300 feet of bank and between 500 and 3,400 square feet of bordering 
vegetated wetlands associated with Mill Brook, depending upon the access alternative 
selected and associated grading and retaining wall requirements.  The disturbance area will 
be comprised of a narrow band of wetland located at the toe of slope of the current 
roadway bank. 

All bordering vegetated wetlands impacted by the proposed roadway improvements will be 
replicated at a ratio of 1.5 to 1 in an area hydrologically connected to the area of the 
impact.  Per the Development Agreement with the Town of Wayland, the proposed 
replication area will also be located on town-owned land. 

The final need for and identification of a replication area will be determined in coordination 
with the Town of Wayland Natural Resources department and the Conservation 
Commission during the Notice of Intent process.  In the meantime, a preliminary area 
meeting the above conditions and the regulatory standards and performance criteria for 
wetland replication has been identified immediately west of the area proposed for roadway 
widening (see Section 4.1).  This area is located in the same hydrologic environment as the 
anticipated encroachment area and at a common elevation relative to flood storage 
mitigation.  The replacement area would be constructed near the impacted wetland and 
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along the same elevation to ensure that the functions and values presumed significant under 
both the state and local wetland regulations are not impaired.  Ultimately, the area would 
be designed so as to enhance site conditions by diversifying the wetland as compared to the 
impact area through the use of shrub and tree species native to and compatible with those 
portions of this wetland system that are more removed from the roadway. 

3.5.5.3 Land Taking 

The identified mitigation does not require land from private landowners to implement.  The 
only land that will be used is located within existing rights of way, or land from the Town of 
Wayland or the MBTA. 

3.5.5.4 Schedule 

It is anticipated that the Wayland Town Center project may be constructed in two phases.  
The identified off-site improvements for the site access, Route 20 and Route 27/Route 126 
intersection, and north Wayland intersections will be implemented prior to the occupancy 
of the project.  Occupancy is currently targeted for 2009. 

3.5.6 Mitigation Commitment 

Following is a summary of the mitigation that has been developed by the project Proponent.  
These measures have been specifically geared towards mitigating the impacts of the project.  
These measures will be completed prior to project occupancy.  The measures are as 
follows: 

Route 20, Route 27 and Route 126 

Replace the existing five lane cross-section on Route 20 at Route 27 and Route 126 with a 
four-lane cross section.  With the four-lane cross section, the lane uses on the Route 20 
eastbound and westbound approaches should be designated as a shared through/left-turn 
lane and a shared through/right-turn lane.  Signal equipment modifications would also be 
necessary to accommodate the revised intersection geometry.   

Route 27 and Route 126 

Signalize the Route 27 at Route 126 intersection and provide for a coordinated traffic signal 
system with the signal at Route 20.  Vehicle queue detectors should be installed on the 
Route 27 approaches to Route 126 such that vehicular queues do not extend back to and 
block Millbrook Road or the proposed Route 27 site driveway.   



1921\DEIR\3-Traffic.doc 3-145 Traffic and Air Quality 
  Epsilon Associates, Inc. 

Route 27, Route 126, and Millbrook Road 

As a result of the signalization of Route 27 and Route 126 intersection, and the 
interconnection with the signal at Route 20, operations at this intersection are projected to 
improve.  This is a result of gaps created by the two signals to allow vehicles to exit 
Millbrook Road.  Do Not Block Intersection signs should be installed on the Routes 27/126 
approaches.   

Route 20 and Proposed Site Driveway 

The existing intersection geometry will need to be modified to safely and efficiently 
accommodate the projected site-generated traffic and cut-through traffic associated with the 
internal connector road.  Specifically, the Route 20 eastbound approach should be widened 
to accommodate a single exclusive left-turn lane and a through travel lane.  The Route 20 
westbound approach should be widened to accommodate a through travel lane and an 
exclusive right-turn lane.  The site driveway approach to Route 20 should provide separate 
left- and right-turn lanes.  Approximately 400 feet east of the site driveway, there will be a 
right-turn out only driveway to Route 20 westbound.  This driveway should be placed 
under STOP-sign control. 

Further, a second option has been reviewed.  It is recommended that the proposed site 
driveway intersection be aligned opposite a new driveway to Russell’s Garden Center 
which would be brought under traffic signal control.  By constructing a new driveway to 
serve Russell’s Garden Center, the existing wide and uncontrolled curb cut along the south 
side of Route 20 (for Russell’s Garden Center) can be closed, significantly reducing 
vehicular conflicts along this section of Route 20.  This driveway would be constructed with 
assistance and approval from Russell’s Garden Center. 

Route 27 and Proposed Site Driveway 

The Route 27 northbound approach should be widened to accommodate an exclusive 
left-turn lane and a through travel lane.  The Route 27 southbound approach should be 
widened to accommodate a through travel lane permitting right-turns.  The site driveway 
approach to Route 27 should provide separate left- and right-turn lanes.  Further, it is 
recommended that signal conduit and foundations be installed at this intersection such that 
when warranted, the intersection would be brought under traffic signal control.   

Traffic Calming Measures 

To reduce the use of Glezen Lane, Bow Road and other local streets by residents of the 
Wayland Town Center project, and to slow travel speeds through these residential areas, 
appropriate traffic calming measures should be implemented.  These measures have been 
identified above and with the approval of the Town of Wayland, will be installed. 
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Traffic Demand Management 

The program will include: 

♦ Newsletters about the program; 

♦ Coordination with MassRides which leases commuter vans and provides administrative 
and organizational assistance;  and 

♦ In addition, the Proponent will evaluate the demand for a shared car service, such as 
ZipCar, to lessen the need for residents to own cars. 

♦ Participation with MassRides, the region’s commute management program, in 
ridesharing program, promotion of transit, and other “commuter choice” programs. 

♦ Join the Metro West/495 Transportation Management Agency (TMA) 

The Proponent is committed to providing TDM measures.  To this end, the Proponent will 
assign the Transportation Demand Management responsibilities to the campus 
transportation manager, who will oversee the various TDM programs. 

Shuttle Service 

The Proponent will promote the use of and consider providing shuttle bus service.  A 
schedule for the shuttle bus would to be determined, as it will largely be determined by the 
expressed demand of residents and employees. 

Bicycle Facilities  

To encourage bicycle commuting to and from the site, the Proponent will install bicycle 
racks as a part of the project.  Connections to the rail trail will also be explored. 

Pedestrian Measures 

The project Proponent is also committed to provide pedestrian access to the site.  The 
project Proponent will donate $250,000 to the Town of Wayland for the purpose of 
constructing a walkway/bikeway along the existing MBTA right-of-way south of the site.  
The project Proponent is also committed to provide access to the site from this 
walkway/bikeway, as well as to work with property owners south of the MBTA right-of way 
to provide pedestrian access to Route 20. 
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3.6 Air Quality Analysis 

3.6.1 Introduction  

As required by the MEPA Certificate, a mesoscale analysis was performed for the project based 
on the number of vehicle trips per day (“vtd”) generated, which will exceed the 3,000 vtd 
threshold for a mesoscale analysis.  The analysis includes both an estimate of the volatile 
organic carbon (“VOC”) emissions associated with all project-related vehicle trips and a 
demonstration that the VOC emissions associated with the build condition will be less than 
those from the existing condition in both the short and long term.  In the case where 
hydrocarbon emissions from the build condition are expected to be greater than the future 
No-build, the analysis includes identification and review of reasonable and feasible reduction 
and mitigation measures.   

The analysis was conducted consistent with the Massachusetts Department of Environmental 
Protection (“DEP”) mesoscale guidance and other similar projects.  The Secretary's Certificate 
required that the Draft EIR include an air quality analysis to demonstrate compliance with the 
State Implementation Plan (“SIP”).   

A mesoscale analysis was performed to assess the total VOCs/nitrogen oxides (NOx) associated 
with motor vehicle emissions related to the project.  Transportation demand management 
(“TDM”) and other mitigation strategies to reduce air quality impacts are described in 
Section 3.5 of this Draft EIR. 

3.6.1.1 Mesoscale Analysis 

A mesoscale analysis predicts the change in regional emissions due to the project.  The total 
vehicle pollutant burden was estimated for the no-build and build conditions for the future year 
2011 based on the traffic analysis performed by Vanasse & Associates, Inc.  The conditions are 
described in more detail in the Transportation Section 3.4.   

For each condition modeled, the EPA MOBILE6.2 computer program was used to estimate 
motor vehicle emissions of VOC/NOx on the roadway network.  Emission estimates derived 
from MOBILE6.2 for VOCs/NOx are based on the worst case of either wintertime or 
summertime conditions. 

Intersection Selection 

Intersection selection criteria for a mesoscale analysis is typically based on the area where the 
project will affect the surrounding intersections and traffic patterns.  For this analysis, twenty 
seven intersections were included in the analysis based on the traffic study.  The intersections 
are identified in Table 3-18 in Section 3.4.2. 

The traffic volumes calculations provided in Section 3.2 and 3.3, and Appendix F form the basis 
of the air quality study.   
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Emissions Calculations (MOBILE6.2) 

For each case modeled, the EPA MOBILE6.2
21

 computer program was used to estimate motor 
vehicle emissions on the roadway network.  Emissions data calculated by the MOBILE6.2 model 
are based on motor vehicle operations typical of peak periods.  The Commonwealth’s statewide 
annual Inspection and Maintenance (“I&M”) Program was included, as well as state specific 
vehicle age registration distribution.  The MOBILE6.2 inputs are based on the latest guidance 
issued by DEP

22
 regarding updated inputs to the model.  MOBILE6.2 input parameters are 

provided in the air quality appendix, Appendix F.  In addition, emission calculations are 
presented for the VOC build and no-build scenarios. 

The mesoscale analysis predicts the change in regional emissions due to the project.  This is 
accomplished by multiplying changes in traffic flow (in vehicle miles traveled

23
) by an emission 

factor (grams per vehicle mile traveled).  An average vehicle speed of 30 miles per hour (“mph”) 
was used to estimate emissions for all links. 

3.6.1.2 Conclusion   

Results of the mesoscale analysis are presented in Table 3-32 for the 2011 buildout condition.  
The results show an increase in daily VOC and NOx emissions for the 2011 build conditions 
versus the no-build condition for most conditions except the morning time period, where a 
slight reduction is observed.  This could be attributed to higher volumes in the AM associated 
with the industrial park related traffic at the site for the No-build condition compared to the 
project.   

The 2011 build condition results in a slight decrease in morning VOC/NOx emissions of 
6.4 percent, while the evening peak hourly VOC/NOx emissions show an increase of 
31 percent.  The Saturday and Sunday peak condition results in an increase of 15 percent and 
5.3 percent, respectively.   

The 2011 build condition results in a decrease of VOC/NOx emissions for all peak periods 
when compared to the existing conditions due to cleaner, more efficient vehicles.   

                                                 

21 MOBILE6.2 is an EPA computer model that calculates emission factors for hydrocarbons, carbon monoxide, and 

oxides of nitrogen form gasoline and diesel fueled highway motor vehicles 

22 MADEP: February 12, 2003 memorandum for MOBILE6 inputs for performing microscale and mesoscale analysis.  

Inputs are based on the latest MOBILE6 inputs from MADEP dated 7/7/2004. 

23 Vehicle Miles Traveled (VMT) – the average daily traffic multiplied by the roadway link length. 
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3.6.1.3 Mitigation Measures and Conclusions 

As is required when the mesoscale results show an increase in emissions from the no-build to 
build conditions, the Proponent has identified and reviewed reasonable and feasible reduction 
and mitigation measures to address the increase in emissions associated with the 2011 build 
scenario.  Proposed traffic mitigation measures are described in detail in Section 3.5 of this Draft 
EIR.   
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Table 3-32 2011 Buildout Mesoscale Analysis Summary 

Pollutant Time Units Existing Full Build No-Build BD-NB 

% 
Difference 
(BD-NB) 

BD-
Existing 

% 
Difference 

(BD-
existing) 

VOC 

AM 
Peak grams/hr    9,399.5 

         
6,200.3  

         
6,623.0  -422.8 -6.4% -3199.3 -51.6%

  
  tons/hr 0.01036 0.00683 0.00730 -0.00047 -6.4%     

  
  tons/day* 0.104 0.068 0.073 -0.005 -6.4%     

  

PM 
Peak grams/hr 9977.001 9269.910 7077.310 

     
2,192.6  31.0% -707.1 -7.6%

  
  tons/hr 0.01100 0.01022 0.00780 0.00242 31.0%     

  
  tons/day* 0.110 0.102 0.078 0.024 31.0%     

 

SAT 
Peak grams/hr    7,276.7 

         
5,943.6  

         
5,179.8  

        
763.8  14.8% -1333.2 -22.4%

 
 tons/hr 0.00802 0.00655 0.00571 0.00084 14.8%     

 
 tons/day* 0.080 0.066 0.057 0.008 14.8%     

 

SUN 
Peak grams/hr    6,448.6 

         
4,584.1  

         
4,353.7  

        
230.5  5.3% -1864.4 -40.7%

 
 tons/hr 0.00711 0.00505 0.00480 0.00025 5.3%     

 
 tons/day* 0.071 0.051 0.048 0.003 5.3%     

BD = Full Build 
NB = No-build 
* Tons/day estimated by assuming hourly peak is 10 percent of total volume. 
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Table 3-32 (Continued) 2011 Buildout Mesoscale Analysis Summary 

Pollutant Time Units Existing Full Build No-Build BD-NB 

% 
Difference 
(BD-NB) 

BD-
Existing 

% 
Difference 

(BD-
existing) 

NOx 

AM 
Peak grams/hr 

  
22,840.0 

        
13,934.3  

        
14,884.4  -950.1 -6.4% -8905.67 -63.9%

  
  tons/hr 0.02518 0.01536 0.01641 -0.00105 -6.4%     

  
  tons/day* 0.252 0.154 0.164 -0.010 -6.4%     

 

PM 
Peak grams/hr 

  
24,243.2 

        
20,832.9  

        
15,905.3  

     
4,927.6  31.0% -3410.28 -16.4%

 
 tons/hr 0.02672 0.02296 0.01753 0.00543 31.0%     

 
 tons/day* 0.267 0.230 0.175 0.054 31.0%     

  

SAT 
Peak grams/hr 

  
17,681.8 

        
13,357.4  

        
11,640.9  

     
1,716.5  14.8% -4324.41 -32.4%

  
  tons/hr 0.01949 0.01472 0.01283 0.00189 14.8%     

  
  tons/day* 0.195 0.147 0.128 0.019 14.8%     

 

SUN 
Peak grams/hr 

  
15,669.4 

        
10,302.2  

         
9,784.3  

        
518.0  5.3% -5367.19 -52.1%

 
 tons/hr 0.01727 0.01136 0.01079 0.00057 5.3%     

 
 tons/day* 0.173 0.114 0.108 0.006 5.3%     

BD = Full Build 
NB = No-build 
* Tons/day estimated by assuming hourly peak is 10 percent of total volume. 



 

 

4.0 Wetlands and Drainage 
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4.0 WETLANDS AND DRAINAGE 

4.1 Wetlands 

This section describes wetlands resource areas on the project site, the project’s potential 
impacts on those resource areas, and measures that the project will implement to avoid or 
minimize and mitigate impacts to wetlands.  Efforts to insure compliance with the DEP 
Stormwater Management Policy are presented in Section 4.2. 

4.1.1 Wetland Delineation 

Wetland resource areas have been delineated on both the Wayland Town Center site and at 
the area of proposed roadway improvements at the intersection of Routes 20 and 27.  An 
Abbreviated Notice of Resource Area Delineation (ANRAD) for these resource areas was 
submitted to the Wayland Conservation Commission on October 5, 2006.  Public hearings 
on the ANRAD filing were held by the Conservation Commission on October 19 and 
November 2, 2006, and an Order of Resource Area Delineation was issued by the 
Conservation Commission on November 21, 2006. 

Wetland resource areas identified on the Wayland Town Center and Route 20 sites include 
bordering vegetated wetlands, land under water bodies/waterways, banks, land subject to 
flooding and riverfront areas.  In addition, small isolated areas of vegetated wetlands subject 
to the Town of Wayland Wetlands and Water Resources Bylaw (the Bylaw), but not subject 
to the Massachusetts Wetland Protection Act (the Act), were also identified and delineated 
(non-state wetlands).  The location and extent of each of these resource areas are shown on 
Figures 4-1 and 4-2 and are reviewed below. 

4.1.1.1 Bordering Vegetated Wetlands 

Bordering vegetated wetlands (BVW) primarily occur in association with the Sudbury River, 
as well as Mill Brook within the Route 20 delineation area.  These wetlands are described 
as follows:  

Wayland Town Center Site – Sudbury River Floodplain 

A line of BVW extends north/south across the western side of the Wayland Town Center 
site and is associated with the Sudbury River floodplain (see Figure 4-1).  For the most part, 
this floodplain area is vegetated with various species of wetland grasses [e.g. rice cutgrass 
(Leersia oryzoides)], cattail (Typha sp), purple loosestrife (Lythrum salicaria), and buttonbush 
(Cephalanthus occidentalis).  Proximate to floodplain’s and wetland’s perimeter, however, 
woody plant species are more abundant, and include black willow (Salix nigra), swamp 
white oak (Quercus bicolor), red maple (Acer rubrum), green ash (Fraxinus pennsylvanica), 
American elm (Ulmus americana), glossy buckthorn (Frangula alnus), silky dogwood 
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(Cornus amomum) and honeysuckle (Lonicera morrowii).  The herbaceous layer is 
dominated by sensitive fern (Onoclea sensiblis) and royal fern (Osmunda regalis).  A steep 
break in topography characterizes much of this wetland boundary, in many places reflecting 
site grading activities conducted in the distant past. 

At the north center end of the wetland line on the western side of the Wayland Town 
Center site an intermittent stream channel extends east and landward from the Sudbury 
River floodplain.  Areas of BVW also occur along portions, but not all, of this channel, 
which was dry during field investigations conducted in September 2006.  Plant species 
associated with this area primarily include gray birch (Betula populifolia), silky dogwood, 
glossy buckthorn, American elm, purple loosestrife and sensitive fern.  

Wayland Town Center Site – Southeast Corner 

An area of BVW is located immediately off the southeastern corner of the Wayland Town 
Center site.  This wetland is associated with an intermittent stream also located off the 
southeast corner of the site.  The BVW boundary was derived from a Notice of Intent filed 
with the Wayland Conservation Commission on August 3, 2005, and is dominated by 
woody plant species such as black willow, swamp white oak, red maple, green ash, 
American elm, glossy buckthorn, silky dogwood and honeysuckle.  While this wetland is 
not located on-site, the 100-foot buffer zone does extend onto the project site. 

There is a narrow area of vegetated wetlands located in the railroad right-of-way 
immediately off the southeastern edge of the Wayland Town Center site.  This wetland is 
located immediately parallel to the southern property line directly adjacent to the MBTA rail 
line and was derived from a Notice of Intent filed with the Wayland Conservation 
Commission on November 29, 2001.  This wetland may have at one time connected via a 
culvert to the off-site stream/drainage channel and BVW at the southeastern corner of the 
site, but no evidence of a connection currently exists.  Given its limited size and holding 
capacity, this area is deemed a non-state wetland (NSW-1 on Figure 4-1). 

Route 20 at Route 27 

The extent of delineated BVW at the intersection of Routes 20 and 27 is shown on  
Figure 4-2.  This wetland is associated with a perennial stream that flows from Mill Pond in 
a southwesterly direction, discharging to Pine Brook and the Sudbury River south of Pelham 
Island Road.  This wetland is characterized by a steep slope surrounding the wetland 
perimeter, particularly along Route 20.  During field investigations conducted in September 
2006, standing water was observed throughout much of the wetland, with dead trees 
occurring within the central portion of the wetland.  Due to the extent of inundation, the 
stream channel was not visible.  Dominant wetland vegetation includes red maple in the 
canopy, with understory species consisting of silky dogwood, purple loosestrife and cattail, 
among others. 



1921\DEIR4-WetDrain.doc 4-5 Wetlands and Drainage 
  Epsilon Associates, Inc. 

4.1.1.2 Land Under Water Bodies and Waterways 

Land under waterways is limited to the Sudbury River located west of the site and Mill 
Brook north of Route 20.  As indicated on the USGS topographic map of the Framingham 
quadrangle, and acknowledged in the ANRAD, each of these surface waters constitutes a 
perennial waterway. 

4.1.1.3 Bank 

Bank resources occur along the channels of both the Sudbury River and Mill Brook.  By 
definition, however, bank resources also occur in conjunction with the entirety of the 
intermittent streams and/or drainage channels located in the northwestern and off the 
southeastern corner of the Wayland Town Center site.  As noted previously, areas of BVW 
occur along portions, but not all, of the intermittent channel at the northwestern area of the 
Wayland Town Center site.  Segments of this intermittent channel lacking BVW consist 
exclusively of bank. 

4.1.1.4 Bordering Land Subject to Flooding 

Based on the Flood Insurance Rate Map for the Town of Wayland, bordering lands subject 
to flooding during a 100-year storm event extend to elevation 123.0 National Geodetic 
Vertical Datum (NGVD) along both the Sudbury River and Mill Brook; however, the 100-
year flood elevation actually extends to elevation 122.65 NGVD.  This elevation is based 
upon the flood profiles for the Sudbury River (Sheet 03P) contained in the Flood Insurance 
Study for the Town of Wayland dated February 19, 2006.  The 100 year flood zone is 
shown on both Figures 4-1 and 4-2.  

In addition to areas subject to flooding bordering upon larger wetlands and waterways, the 
site wetland resource area delineation effort identified a number of separate isolated 
depressions on the Wayland Town Center site that included evidence of wetland 
vegetation, hydric soils and/or of seasonal standing water.  The extent of these areas as 
shown on Figure 4-1 was determined through vegetation, soils, and water marks. 

To meet the definition of isolated land subject to flooding under state wetland regulations, 
an isolated depression must confine standing water to a volume of at least ¼ acre-feet and 
to an average depth of at least six inches at least once a year, and be located outside of the 
100-year flood zone.  In contrast, the Wayland Wetlands and Water Resources Protection 
Bylaw only requires that “land subject to flooding or inundation” consist of a depression at 
least 500 square feet in area, and that this area “floods periodically and/or serves as a 
ponding area or ground or surface water.” 

Per the above-referenced state and municipal definitions, none of the isolated depressions 
identified on the Wayland Town Center site were deemed to meet the criteria of isolated 
land subject to flooding under the state wetland regulations.  This is due to the relatively 
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small size of these depressions, the limited watershed areas that drain to each of these 
depressions, and/or their location within the 100-year flood zone.  However, based on site-
specific observations made during field investigations conducted in September 2006, each 
of these isolated depressions is deemed to meet the criteria of a protected resource area 
under the Bylaw relative to land subject to flooding and inundation.  A brief description of 
each of these areas is included in Section 4.1.1.6. 

4.1.1.5 Riverfront Area 

Riverfront Area is associated with the Sudbury River west of the Wayland Town Center site 
and the Mill Brook at Routes 20 and 27.  The extent of the Riverfront Areas associated with 
these streams in shown on Figures 4-1 and 4-2.   

As can be seen in Figure 4-1, the Riverfront Area on the Wayland Town Center site parallels 
the western edge of the existing parking lot and includes the upland scrub vegetation along 
this section of the site.  In all, there is approximately 287,000 square feet of Riverfront Area 
on the site.  As can be seen on Figure 4-2, the Riverfront Area along Route 20 east of the 
Route 27 intersection extends across the roadway and encompasses the first 100 to 150 feet 
of the residential properties along Route 20. 

Consistent with the state wetland regulations, the Riverfront Area limits were based upon 
visible markings or changes in the character of soils or vegetation.  Bank full indications as 
described in the regulations also served to guide the mean annual high water mark 
determination, including changes in slope, changes in vegetation and stain lines.  

As noted above, the stream located off the southeast corner of the Wayland Town Center 
site was deemed to be intermittent under the Act and associated regulations.  This waterway 
is indicated as intermittent on the USGS topographic map (Framingham quadrangle).  
Additionally, an analysis using the USGS StreamStats model indicated that the stream has an 
estimated streamflow of 0.00 cubic feet/second in conjunction with the 99 percent duration 
flow.  Notwithstanding this finding, it should also be noted that the watershed of the stream 
above Route 20 is approximately 0.16 square miles.  Thus, in accordance with the state 
wetland regulations, the stream does not constitute a perennial waterway. 

4.1.1.6 Non-State Wetlands 

There are a number of small, isolated depressions on the site that contain wetland 
vegetation and/or hydric soils.  These are, for the most part, small, isolated topographic low 
areas created by former site disturbances.  These areas are not subject to the state wetland 
jurisdiction, but are identified as resource areas under the Town of Wayland Wetlands and 
Water Resources Bylaw.  It is of note, however, that at least half of these non-state vegetated 
wetlands lie within other state-protected resource areas, including the 100-year floodplain 
and Riverfront Area.  In addition, given their proximity to larger wetland areas, these 
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isolated wetland areas may also be subject to Army Corps of Engineers jurisdiction under 
the Clean Water Act. 

Non-State Wetland # 1 

Non-State Wetland #1 (NSW-1) is the narrow area of vegetated wetlands located in the 
railroad right-of-way immediately off the southeastern edge of the Wayland Town Center 
site referenced above.  This wetland may have at one time connected via a culvert to the 
offsite intermittent stream and BVW at the southeastern corner of the site, but no evidence 
of a connection currently exists.  Given its limited size and holding capacity, this area is 
deemed a non-state wetland.  In that the right-of-way had been recently cleared, no 
vegetation is currently present in this wetland.  However, cut stems suggested that silky 
dogwood, black willow and honeysuckle shrubs dominated the area. 

Non-State Wetland # 2 

Non-State Wetland #2 (NSW-2) is an irregularly shaped area of town wetland, the shape of 
which reflects former disturbance and the presence of a dirt cart path.  Dominant vegetation 
includes swamp white oak, gray birch, green ash, silky dogwood, glossy buckthorn, 
honeysuckle and soft rush (Juncus effusus).  This wetland lies entirely within Riverfront 
Area, and a large portion also lies within the 100-year flood zone (BLSF). 

Non-State Wetland # 3 

Non-State Wetland #3 (NSW-3) is a small isolated depression located within the 
northwestern portion of the property, areas of which exhibit evidence of standing water, 
e.g. water stained leaves.  Dominant vegetation includes glossy buckthorn, grey birch, 
pussy willow (Salix discolor), silky dogwood, sensitive fern, rough-leaved goldenrod 
(Solidago rugosa) and false nettle (Boehmeria cylindrica).  This wetland lies almost entirely 
within the 100-year flood zone (BLSF). 

Non-State Wetland # 4 

Non-State Wetland #4 (NSW-4) is also a small isolated depression located within the 
northwest portion of the property.  Like NSW-3, NSW-4 exhibits evidence of standing 
water, e.g. water stained leaves.  Dominant vegetation includes red maple, glossy 
buckthorn, silky dogwood, honeysuckle and sensitive fern.  This wetland lies almost 
entirely within the 100-year flood zone (BLSF). 

Non-State Wetland #5 

Similar to NSW-3 and NSW-4, Non-State Wetland #5 (NSW-5) is a small isolated 
depression located within the northwest portion of the property.  Dominant vegetation 
includes swamp white oak, gray birch, silky dogwood, glossy buckthorn, honeysuckle and 
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soft rush.  NSW-5 is subject to periodic inundation, as well.  This wetland lies partially 
within Riverfront Area, and entirely within the 100-year flood zone (BLSF). 

Non-State Wetland #6 

Non-State Wetland #6 (NSW-6) is an elongated isolated depression located proximate to 
and north of the existing parking lot onsite.  Evidence of standing water, including water-
stained leaves, is present in scattered location throughout NSW-6.  Dominant vegetation 
includes American elm, glossy buckthorn, gray birch, silky dogwood purple loosestrife, 
grass-leaved goldenrod (Euthamia graminifolia), sensitive fern and tussock sedge (Carex 
stricta).  This non-state wetland lies well beyond the Riverfront Area and flood zones of the 
site. 

Non-State Wetland #7 

Non-State Wetland #7 (NSW-7) is an extremely small isolated depression located 
approximately 25-feet east of NSW-6.  This wetland exhibits evidence of standing water, 
with silky dogwood and tussock sedge being the most abundant wetland plant species.  
This non-state wetland also lies well beyond the Riverfront Area and flood zones of the site. 

4.1.2 Wetland Impacts 

As discussed above, there are a number of wetland resource areas located on the Wayland 
Town Center site and proximate to the proposed Route 20 improvements.  These include 
BVW, bank, land subject to flooding, land under water, and Riverfront Area.  However, in 
that the project is centered primarily on previously developed lands, little impact to wetland 
resources is anticipated.  Indeed, as described below, the existing stormwater control 
system will be significantly improved and brought into compliance with the DEP 
Stormwater Management Policy and Standards and the Town of Wayland’s Wetlands and 
Water Resources Bylaw Chapter 194 Rules and Regulations.  As such, the water quality in 
the receiving wetland resource areas should be improved as a result of project 
implementation.  The following sections review the Wayland Town Center project and 
Route 20 improvements in relation to adjacent wetland resource areas. 

4.1.2.1 Wayland Town Center Project 

Figure 4-3 shows the proposed Wayland Town Center project in relation to the mapped 
wetland resources.  The proposed project does not extend into state-regulated BVW or, with 
the exception of one location, the associated 100-foot buffer zone.  The exception is a small 
area of the outer ten feet of buffer zone in the far southeast corner of the property; but even 
here the project is located in a previously developed portion of the site.  In that the bank 
coincides with the BVW on most of the western portion of the site, no work is proposed on 
or within 100-feet of the bank resource area.  A small portion of the parking area associated  
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with the proposed municipal building extends into an area of approximately 2,000 square 
feet of the 100 year flood plain along the western-most boundary of the project. 

A limited portion of the parking area associated with the proposed municipal building 
extends approximately 25 to 70 feet beyond the existing parking lot along the western edge 
of the project area (see Figure 4-3).  In doing so, sections of this portion of the development 
will extend into the outer 100 feet of the 200-foot Riverfront Area.  In all, approximately 
22,000 square-feet of the development will extend into Riverfront Area. 

The outer portion of the Riverfront Area in the area of project overlap, and indeed most of 
the Riverfront Area in this area of the site, consists of a formerly disturbed or graded lands 
characterized by emergent herbaceous and shrub species.  Two of the non-state wetlands 
developed in a topographic low spots are located entirely or partially within the Riverfront 
Area (NSW-2 and NSW-5, respectively), and a portion of NSW-2 lies within the proposed 
development area. 

4.1.2.2 Route 20 Improvements 

The improvements to Route 20 at the intersection of Route 27 will occur adjacent to 
wetland resources that parallel the north side of Route 20 at this locale.  As noted above, 
these wetland resources areas are associated with a perennial stream that flows from Mill 
Pond in a southwesterly direction, discharging to Pine Brook and the Sudbury River south 
of Pelham Island Road.  This wetland is characterized by a steep slope surrounding the 
wetland perimeter, particularly along Route 20. 

As discussed in Section 3.0, two improvement alternatives for the westbound section of 
Route 20 east of Route 27 are under consideration.  Both of these alternatives would 
involve roadway improvements and some widening of the roadway. 

Figure 4-4 shows the current concept plans for the widening of Route 20 in relation to the 
mapped BVW along this section of roadway.  Also shown is the extent of Riverfront Area 
which, given the proximity of the stream to the existing roadway, extends across Route 20 
and another 100 to 150 feet south onto the residential properties along this section of 
roadway.  As shown, the proposed edge of pavement for Alternative 1 extends close to the 
edge of the BVW, but does not involve any encroachment into BVW.  Alternative 2, 
however, does extend beyond the wetland line and, as shown, results in the filling of 
approximately 1,700 square feet of BVW and the disturbance of 300 linear feet of bank. 

These concept layouts shown in Figure 4-4 do not include potential impacts associated with 
the need for grading and/or slope protection along the proposed section of improvements.  
Assuming that the area associated with any such impacts can be limited to five feet beyond 
the roadway layout, the wetland encroachment under Alternative 1 would be on the order 
of 500 square feet, while that of Alternative 2 would be approximately 3,400 square feet.  
All of the work associated with the roadway improvements would occur in Riverfront Area  
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but, other than the BVW encroachment described above, all work in the Riverfront Area 
will occur in the existing roadway or roadway shoulder. 

4.1.3 Regulatory Overview and Wetland Impact Mitigation 

The project has been designed to avoid wetland resource area impacts to the extent 
practicable, and will mitigate unavoidable resource impacts in accordance with applicable 
state and local regulations.  The concentration of the proposed Wayland Town Center 
project onto the footprint of the developed portion of the former Raytheon site results in 
avoidance of any significant wetland encroachment.  Similarly, the improvements on Route 
20 are designed to minimize the expansion of the roadway surface into the resources areas 
adjacent to the existing roadway. 

4.1.3.1 Wayland Town Center Project 

The Wayland Town Center project has been designed to avoid and minimize wetland 
impacts.  State-regulated resource areas that may be affected by the project are limited to 
BLSF and Riverfront Areas.  An area of non-state wetland located entirely within Riverfront 
Area and partially in BLSF will also be affected. 

Bordering Land Subject to Flooding  

The proposed Wayland Town Center project involves approximately 2,000 square feet of 
site alteration in the 100-year floodplain in association with the construction of the parking 
lot for the proposed municipal building.  These alterations should not reduce on-site flood 
storage volumes or restrict flood flows.  The Proponent will mitigate any loss in flood 
storage capacity in accordance with the Town of Wayland Wetland and Water Resources 
Bylaw and the DEP regulatory performance standards at 310 CMR 10.57(4)(a)(1), which 
generally require that the volumetric compensation for lost flood storage be located so as to 
have an unrestricted hydraulic connection to the same waterway, and have the same 
elevation, volume and area as that which is lost.  Given the small area necessary for 
meeting these standards, replication of the lost flood storage area will be proposed for an 
area adjacent or proximate to Non-State Wetland 3, 4 or 5.  The exact location will be 
determined during the Notice of Intent process.  

The proposed site alterations in BLSF are not anticipated to impair lands found to be 
significant to the protection of wildlife habitat, as defined in the Massachusetts Wetland 
Protection Act regulations at 310 CMR 10.60, or affect specified wildlife habitat sites of rare 
vertebrate or invertebrate species, as defined in 310 CMR 10.59.  The proposed site 
alterations are located outside the lower floodplain (ten-year floodplain), wetlands, or vernal 
pool habitat.  As discussed in Section 7.0, Rare Species, this area is shown to lie within 
Estimated and Priority Habitats in the most recent edition of the Massachusetts Natural 
Heritage Atlas.  However, as also discussed in Section 7.0, this area does appear to meet 
the habitat requirements of the species in question.  This issue will be resolved and the 
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project’s compliance with both the Wetland Protection Act and Massachusetts Endangered 
Species Act will be verified during the Notice of Intent and NHESP review processes.   

Riverfront Area 

The Wayland Town Center project will encompass approximately 22,100 square feet of 
Riverfront Area, which is roughly eight percent of the total Riverfront Area on the project 
site.  All of this work is associated with the parking area of the proposed municipal building 
and will be undertaken in the outer 100 feet of the Riverfront Area.  The area of 
encroachment consists of formerly disturbed uplands with scrub vegetation and a non-state 
wetland formed in a topographic low area associated with those former disturbances.  

The proposed alterations in Riverfront Area should not cause a significant adverse impact, 
as defined by the regulations 310 CMR 10.58(4)(d).  The proposed alterations constitute less 
than ten percent of the total Riverfront Area on the site and will be designed to maintain 
existing areas of undisturbed vegetation within 100 feet of the mean annual high water line 
of the Sudbury River.  The project also provides stormwater management in accordance 
with the DEP Stormwater Management Policy, including the use of erosion and 
sedimentation controls to attenuate non-point source pollution (see below).  Wildlife habitat 
functions of the Riverfront Area provided by the upland scrub habitat within the inner 
riparian zone will not be disturbed.  The Proponent will further assess the project’s effects 
on important wildlife habitat functions of the Riverfront Area during the Notice of Intent and 
NHESP review processes.  

Buffer Zone 

As can be seen in Figure 4-3, there will be virtually no work in the buffer zone.  The 
exception is the small area in the southeast corner of the site.  Erosion control measures will 
be established at the limit of work area throughout the site, precluding impacts from work 
in or beyond the site wetland buffer zones  

4.1.3.2 Route 20 Improvements 

The Route 20 improvements will include lane improvements and some widening of the 
existing roadway.  While these improvements will meet the definition of Limited Project as 
defined in the regulations of the Massachusetts Wetlands Protection Act regulations (310 
CMR 10.53), they are likely to fall below the threshold necessitating use of those provisions. 

Bordering Vegetated Wetlands 

The proposed improvements to Route 20 at the Route 27 intersection will likely result in 
the disturbance of between 500 and 3,400 square feet of BVW associated with Mill Brook, 
depending upon the alternative selected and associated grading and retaining wall 
requirements.  The disturbance area will be comprised of a narrow band of wetland located 
at the toe of slope of the current roadway bank. 
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BVW impacted by the proposed roadway improvements will be replicated at a ratio of 1.5 
to 1 in an area hydrologically connected to the area of the impact.  Per the Development 
Agreement with the Town of Wayland, the proposed replication area will also be located 
on town-owned land. 

The final need for and identification of a replication area will be determined in coordination 
with the Town of Wayland Natural Resources Department and the Conservation 
Commission during the Notice of Intent process.  In the meantime, a preliminary area 
meeting the above conditions and the regulatory standards and performance criteria for 
wetland replication has been identified immediately west of the area proposed for roadway 
widening.  The area under consideration is shown on Figure 4-4 and consists of an area of 
historic filling possibly associated with a much earlier roadway improvement project.  As 
can be seen in Figure 4-4, this area of fill extends over 100 feet out into the wetlands along 
Route 20. 

The benefits of conducting any necessary wetland mitigation at the above site include it’s 
proximity to the anticipated encroachment area and its common elevation relative to flood 
storage mitigation, as discussed below.  As importantly, it offers the opportunity to address a 
former un-mitigated impact area currently vegetated with invasive herbaceous plant species. 
Specifically, the replacement area would be constructed near the impacted wetland and 
along the same elevation to ensure that the functions and values presumed significant under 
the both the state and local wetland regulations are not impaired.  Ultimately, the area 
would be designed so as to enhance site conditions by diversifying the wetland as 
compared to the impact area through the use of shrub and tree species native to and 
compatible with those portions of this wetland system that are more removed from the 
roadway. 

In that the anticipated impacts to BVW will occur immediately along and abutting Route 20, 
they are not anticipated to impair lands found to be significant to the protection of wildlife 
habitat, as defined in the Massachusetts Wetland Protection Act regulations at 310 CMR 
10.60, or affect specified wildlife habitat sites of rare vertebrate or invertebrate species, as 
defined in 310 CMR 10.59.  As discussed in Section 7.0, Rare Species, the stream along 
which these wetlands border is shown to lie within Estimated and Priority Habitats in the 
most recent edition of the Massachusetts Natural Heritage Atlas.  However, as also 
discussed in Section 7.0, this area does not appear to meet the habitat requirements of the 
species in question.  This issue will be resolved and the project’s compliance with both the 
Wetland Protection Act and Massachusetts Endangered Species Act will be verified during 
the Notice of Intent and NHESP review processes.  The proposed wetland replication area 
offers the additional benefit of restoring an area of wetland more removed from the 
roadway and, hence, anticipated to have greater potential as wildlife habitat. 



1921\DEIR4-WetDrain.doc 4-15 Wetlands and Drainage 
  Epsilon Associates, Inc. 

Bordering Land Subject to Flooding  

The proposed Route 20 roadway improvements will involve some alteration of the BLSF 
associated with Mill Brook.  The amount of such impact is anticipated to be minor given the 
small lateral widening of the roadway.  The Proponent will mitigate any loss in flood 
storage capacity in accordance with the Town of Wayland Wetland and Water Resources 
Bylaw and the DEP regulatory performance standards at 310 CMR 10.57(4)(a)(1), which 
generally require that the volumetric compensation for lost flood storage be located so as to 
have an unrestricted hydraulic connection to the same waterway, and have the same 
elevation, volume and area as that which is lost.  While the location for such mitigation will 
be determined during the Notice of Intent process, the wetland replication area described 
directly above offers an excellent opportunity to meet these conditions and will be given 
strong consideration during the selection process.  

The proposed alterations in BLSF are also not anticipated to impair lands found to be 
significant to the protection of wildlife habitat, as defined in the Massachusetts Wetland 
Protection Act regulations at 310 CMR 10.60, or affect specified wildlife habitat sites of rare 
vertebrate or invertebrate species, as defined in 310 CMR 10.59.  Similarly, this issue will 
be resolved and the project’s compliance with both the Wetland Protection Act and 
Massachusetts Endangered Species Act will be verified during the Notice of Intent and 
NHESP review processes.   

Riverfront Area 

The Riverfront Area affected by the proposed improvements will be limited to the roadway 
embankment between the BVW line and the existing roadway pavement, or the roadway 
pavement itself.  As such, the interests and performance standards for Riverfront Area will 
be addressed in the mitigation of the impacts for BVW and BLSF as discussed above. 

Buffer Zone 

As with Riverfront Area, the area of buffer zone associated with the roadway improvements 
will also be limited to the roadway embankment between the BVW line and the existing 
roadway pavement, or the roadway pavement itself.  As such, the interests and performance 
standards for conducting work in buffer zone areas will be addressed in the mitigation of 
the impacts for BVW and BLSF as discussed above. 

4.2 Stormwater Management 

The stormwater management system for the proposed Wayland Town Center project has 
been designed in accordance with the DEP Stormwater Management Policy and the 
Standards and the Town of Wayland’s Wetlands and Water Resources Bylaw Chapter 194 
Rules and Regulations.  Stormwater quality control will be achieved through a program of 
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Best Management Practices (BMPs) and the proposed stormwater management system will 
significantly improve the quality of the stormwater runoff from this site.   

The existing pavement runoff at the Wayland Town Center site drains to catch basins which 
direct the runoff to wetland resource areas without additional water quality treatment.  The 
proposed stormwater management system for the project will include new catch basins with 
deep sumps and hoods, and low impact development (LID) techniques such as water 
quality swales, rain gardens, and bioretention basins.  For a detailed description of the 
stormwater management system and design calculations please refer to the report 
Stormwater Management Study, Wayland Town Center, Wayland, MA prepared by R.J. 
O’Connell and Associates, November 13, 2006, in Appendix B. 

A Stormwater Pollution Prevention Plan (SWPPP) prepared in accordance with the NPDES 
Phase II General Permit will be developed, and a Notice of Intent for Stormwater 
Discharges Associated with Construction Activities will be submitted to the US 
Environmental Protection Agency prior to the start of construction.  During construction, the 
contractor will be required to comply with the NPDES General Permit and the SWPPP for 
the project. 

In accordance with the Clean Water Act, DEP has compiled a list of waterbodies that are 
not expected to meet surface water quality standards and has scheduled them for the 
development of a total maximum daily load (TMDL).  A TMDL establishes the maximum 
amount of a pollutant that may be introduced into a waterbody and still ensure attainment 
and maintenance of water quality standards.  This list, entitled the Massachusetts Year 2006 
Integrated List of Waters, has classified the section of the Sudbury River that is located in the 
area of the project site as a Category 5 – Water requiring a TMDL.  The cause of impairment 
for this section of the Sudbury River is listed as metals (other than mercury). 

The Wayland Conservation Commission is the stormwater quality authority for Wayland, 
and has indicated to the project Proponent that a TMDL for the applicable section of the 
Sudbury River has not yet been developed.  In the meantime, the uses proposed for the 
project are not anticipated to generate any pollutants which will adversely impact the 
Sudbury River.  The LID techniques associated with the stormwater management system, 
and the FAST system, or equivalent wastewater treatment technology proposed for the site 
wastewater, will provide enhanced water quality and maintenance of water quality 
standards. 

The project site is located within the Town’s Aquifer Protection Overlay District and within 
the Zone II Wellhead protection area for the Baldwin Pond Wells, a series of three gravel 
pack wells.  The stormwater management system for the project will be designed to meet 
DEP stormwater quality standards for Zone II Wellhead Protection Areas. 
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4.2.1 Stormwater Management Standards 

The following is a discussion of the Stormwater Management Standards as they pertain to 
the proposed Wayland Town Center project.  

Standard #1 – Untreated Stormwater 

Standard #1 of the Stormwater Policy Handbook requires that the project be designed so 
that no new outfalls release untreated stormwater from the site.  The proposed project meets 
this standard.  For a more in depth discussion of the features incorporated in the design to 
meet this requirement, refer to the discussion included under Standard #4. 

Standard #2 – Post Development Peak Discharge Rates 

Standard #2 requires that the stormwater management design incorporate measures to 
ensure that post development peak flow rates, specifically the 2-year and 10-year storm 
peaks, are at or below pre-development rates, and to ensure that there is no increase in 
impacts caused by downstream flooding during the 100-year storm event.  The study 
completed as part of the stormwater system design analyzed the 2-year, 10-year, 25-year, 
and 100-year storm events using the USDA Soil Conservation Services (SCS) Technical 
Release 55 (TR-55), 1986, Tabular Method.  Stormwater management computations 
(hydrographs, basin routing, etc.) were performed using the SCS based computer program 
Hydraflow Hydrographs 2004 by Intellisolve.  For more specific information regarding the 
stormwater system design, refer to the Stormwater Management Study included in 
Appendix B. 

Standard #3 – Recharge to Groundwater 

Standard #3 requires that the annual recharge from the post-development site shall 
approximate the annual recharge from pre-development site conditions based on soil types.  
The proposed development is located within hydrologic group A soils, which require a 
recharge volume equal to 0.40 inches multiplied by the increase in impervious area.  The 
project will provide the required groundwater recharge through the use of water quality 
swales and bioretention basins.  For groundwater recharge calculations, please refer to the 
Stormwater Management Study included in Appendix B. 

Standard #4 – 80% TSS Removal 

Standard #4 of the MSMP requires that stormwater management systems be designed to 
remove 80% of the average annual load (post-development conditions) of Total Suspended 
Solids (TSS).  The basis for the TSS criteria stems from studies suggesting that many of the 
pollutants in urban runoff are associated with (or attached to) particulate matter, and hence 
would be removed with total suspended solids.  Therefore, if the appropriate TSS criterion 
is met, the removal of the other pollutants will be reduced to levels that will not impair 
water quality.  The actual treatment methods (or combination of methods) are known as 
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Best Management Practices (BMPs).  The BMPs proposed for this project include a regular 
program of parking lot sweeping, catch basins with deep sumps, and low impact 
development techniques such as water quality swales, rain gardens, and bioretention 
basins. 

Standard #5 – Higher Potential Pollutant Loads 

Standard #5 dictates requirements for projects containing land uses with higher potential 
pollutant loads.  The proposed project contains a commercial parking lot associated with a 
retail use that generates more than 1,000 vehicle trips per day and therefore falls under this 
classification.  The DEP Stormwater Management Standards require that source reduction 
and pretreatment must be incorporated into the stormwater management systems.  The 
proposed system provides source reduction through the implementation of an operation 
and maintenance plan that includes parking lot sweeping and a snow management plan.  
Pretreatment is provided through the use of catch basins with deep sumps and hoods, water 
quality swales, rain gardens, and forebays. 

Standard #6 - Protection of Critical Areas  

Standard #6 dictates requirements for projects that discharge stormwater to critical areas as 
defined in the policy.  The proposed project is located in a Zone II Aquifer Protection 
District and is therefore classified as a critical area.  The BMPs selected for the project are 
consistent with the DEP list of BMPs approved for use in critical areas. 

Standard #7 – Redevelopment of Previously Developed Sites 

Redevelopment of previously developed sites must meet the Stormwater Management 
Standards to the maximum extent practicable.  If it is not practicable to meet all standards, 
the stormwater management system must be designed to improve existing conditions.  
Although the proposed project is a redevelopment, it has been designed to meet all of the 
Stormwater Management Standards. 

Standard #8 – Erosion/Sediment Control 

Standard #8 requires the incorporation of erosion and sediment controls in the project 
design.  The construction activity associated with a project of this type will be accompanied 
by a variety of erosion and sediment control measures and stabilization practices designed 
to reduce pollutants in stormwater discharges from the site.  Erosion and sediment controls 
will be installed prior to any on-site construction activity to minimize the potential for 
construction related impacts to receiving waters and adjacent properties.  These controls 
will be regularly inspected, maintained, and, if necessary, augmented, until the 
development site has been stabilized with permanent ground cover and vegetation. 
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Standard #9 – Operation and Maintenance Plan 

Standard #9 states that all stormwater management systems must have an operation and 
maintenance (O&M) plan to ensure that systems function as designed throughout the life of 
the project.  Refer to the Stormwater Management Study included in Appendix B for a copy 
of the O&M plan for the project. 
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5.0 WASTEWATER AND WATER 

5.1 Wastewater 

Wastewater generated by the proposed Wayland Town Center project will be divided 
between two wastewater treatment options.  As detailed below, 45,000 gallons per day 
(gpd) of wastewater flow will be treated at the Town of Wayland Wastewater Treatment 
Plant in accordance with the Development Agreement with the Town of Wayland, and 
9,900 gpd will be treated in an on-site septic system. 

5.1.1 Projected Wastewater Generation 

Based upon Title V State Environmental Code regulatory design flows, the Wayland Town 
Center project will generate a maximum, or peak, wasterwater flow of approximately 
54,900 gpd (310 CMR 15.00).  These flows will be generated by the project’s various 
proposed uses as shown in Table 5-1 below.  

Table 5-1 Estimated Peak Wastewater Generation 

Land Use Program 
Quantity 

Title V Design Flow(1) Wastewater 
Generation 
(Gallons per Day) 

Retail 93,400 sf 50 GPD/1k SF 4,670 

Restaurants 570 Seats 35 GPD/Seat 19,950 

Supermarket 45,000 sf 97 GPD/ 1k SF 4,365 

Municipal Allocation (2) (2) 3,000 

Residential 200 Bedrooms 110 GPD/Bedroom 22,000 

Office 10,000 sf 75 GPD/1k SF 750 

TOTAL   54,735 

Rounded to 54,900  

(1) Title V Design Flow is equivalent to estimated average generated flow for the proposed use plus a 
factor representing flow variations. 
(2) The municipal building allocation of 3,000 gpd is provided by the Proponent to the Town of 
Wayland for the future municipal building.  The municipal building use is not defined but may be a 
library.  

5.1.2 Wayland Municipal Wastewater Treatment Plant 

As described in the ENF, the Town of Wayland Wastewater Treatment Plant (WWTP) is 
located on the project site but is owned and operated by the Wayland Wastewater 
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Management District Commission (WWMDC).  The plant currently accepts flow from a 
variety of residential, municipal, and commercial sources in Wayland.  That flow 
distribution is expected to continue.  The Proponent is planning to utilize the WMWTP to 
discharge 45,000 gallons-per-day.  As detailed in Section 5.1.3, below, the remaining 9,900 
gpd will be discharged to a proposed on-site septic system. 

The Proponent of the Wayland Town Center project has the right to discharge 45,000 gpd 
of wastewater to the WWTP.  This right was established in 1999, as described in Article 
D(1)3 of the Development Agreement, which is excerpted below and included in its 
entirety in Appendix C. 

“Developer and Wayland hereby acknowledge and confirm that each has certain rights 
and obligations under a August 30, 1999 Memorandum of Agreement by and between 
Wayland and [the Wayland Wastewater Management District] and Wayland Business 
Center, LLC (Developer’s predecessor in interest), as modified by a Supplemental 
Agreement dated September 25, 1999 (collectively the “MOA”), including, without 
limitation, regarding gallons per day of maximum daily design flow (as defined in 310 
CMR 15.000) of 20,000 for Wayland and WWMDC and 45,000 for Developer.”  

The Proponent anticipates that wastewater from the residential units, restaurants, and some 
of the retail will discharge to the Town’s wastewater plant.  The plant will continue to 
process wastewater from other users. 

5.1.2.1 WWTP NPDES Discharge Permit  

The WWTP NPDES discharge permit is currently under review by DEP and the USEPA, and 
its issuance is anticipated in the next few months.  It is anticipated that the new permit will 
include stricter discharge limits and that the WWMDC will upgrade the plant as required in 
order to continue to serve its customers, including the proposed Wayland Town Center 
project. 

The USEPA has told the WWMDC that WWTP capacity can not be expanded if the current 
discharge location is maintained.  If the WWMDC were to pursue other disposal options, 
such as groundwater discharge, a capacity increase may be feasible.  However, because of 
site constraints, environmental considerations, and property ownership issues, no practical 
means of an alternative discharge location is available, and it is therefore understood that 
the WWTP capacity can not be increased.  This position was confirmed by the WWMDC in 
a February 28, 2006 memorandum to the Wayland Board of Selectmen that stated:  “The 
EPA made it clear that it is virtually impossible to have a larger plant permitted and the new 
(NPDES) permit contains no increase in flow”. 

The WWMDC is contemplating how to upgrade the WWTP to meet the anticipated NPDES 
permit.  The Proponent has agreed to assist in this evaluation by conducting an initial study 
as described in the project Development Agreement: 
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“Developer will initially conduct the Assessment Study to assess the necessity of 
replacing the Plant with the New Plant or upgrading the Plant, based on public health 
and environmental considerations and legal requirements of EPA and MDEP. Wayland 
and WWMDC shall, as a precondition of Developer’s obligation to conduct the 
Assessment Study, provide a license or other authorization to allow Developer and its 
consultants access to the Plant and any records relating to the design, construction or 
operation thereof. Upon completion of the Assessment Study, Developer will provide 
WWMDC and Wayland with a technical memorandum describing the study and its 
conclusions and recommendations. Developer will review the recommendations with 
WWMDC and Wayland to enable them to determine whether to proceed toward 
developing the New Plant.” 

5.1.3 Subsurface Disposal 

In addition to discharging 45,000 gpd to the WWMDC wastewater treatment plant, the 
project will use an on-site subsurface wastewater disposal system.  This system will be 
designed in accordance with Title V of the State Environmental Code and the Town of 
Wayland Board of Health Regulations.  The system will be designed to treat 9,900 gpd of 
wastewater generated from residential, restaurants/cafes and possibly some retail tenants.   

The Wayland Town Center project site is located within a Zone II aquifer protection district 
and, hence, a nitrogen sensitive area.  Subsurface wastewater treatment and disposal 
systems located in nitrogen sensitive areas must be designed in accordance with Title V 
nitrogen loading limitations.  Since the system is located in a nitrogen sensitive area and 
also is designed to treat more than 2,000 gallons per day, it will be required to use a re-
circulating sand filter (RSF) or other equivalent technology approved by DEP.  In order to 
comply with the Title V nitrogen loading limitations the Proponent is proposing the use of a 
DEP-approved alternative treatment technology, such as a Fixed Activated Sludge Treatment 
(FAST) system or an equivalent.   

The FAST system consists of an underground tank packed with a fixed film activated sludge 
media that provides a high surface-to-volume ratio to maintain microbial growth during 
low, average, and peak usage.  A remote mounted, above ground blower circulates the 
waste to be treated through the media and oxygenates the liquid, thereby allowing multiple 
biological, bio-chemical, chemical and physical processes occur simultaneously within the 
wastewater treatment system.  These processes result in the reductions of nitrogen levels – 
including nitrates and all other nitrogen species - at exceptionally high percentage rates. 
Should the FAST system not be utilized, another DEP-approved technology that provides 
adequate environmental protection will be utilized. 

The leaching field associated with the proposed subsurface wastewater disposal system will 
include a pressure distribution system and a disposal distribution area of approximately 
25,000 square feet.  The leaching field has been sized based on general site soil conditions 
and percolation tests that were conducted in the spring of 2006.  Additional soil testing will 
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be performed in the spring of 2007 to confirm the suitability of soil conditions in the area of 
the proposed leaching field.  If there is variability in the soil conditions, the leaching fields 
will be redesigned as necessary. 

5.2 Water and Water Resources 

The projected water supply demand of the Wayland Town Center is presented below, as 
are measures designed to protect the town well Zone II areas and to reduce project water 
usage.  A discussion of the town’s water system and its compliance with the Massachusetts 
Water Management Act is also presented. 

5.2.1 Projected Water Demand 

The water supply demand of the Wayland Town Center project is estimated to be 
approximately 55,000 gallons per day (gpd) for domestic use and up to 25,000 gpd for 
irrigation use, for a total of 80,000 gpd.  The irrigation demand estimate is very conceptual 
since the landscaping design is not complete and the estimate does not incorporate water 
conservation measures, such as xeriscaping, which are currently under development.  

In order to compare the anticipated daily water supply demand to more typically utilized 
units for water supply projections, the water supply demand estimate must be translated 
from the 80,000 gpd to an instantaneous Maximum Day Demand (MDD) estimate 
presented as gallons per minute (gpm).  The MDD estimates are then increased by a 
peaking factor that is determined based on flow variations within each of the proposed uses.  
The total water used per day is divided by the number of hours per day the water is 
expected to be used to determine the water used per hour.  That number is then multiplied 
by the peaking factor and divided by 60 to obtain the MDD in gallons per minute (gpm).  
For instance, the residential MDD is calculated as follows: 

22,000 gpd/ 12 hours per day (number of hours per day of use) * 2 (peaking factor)/60 = 61 gpm 

Table 5-2 presents a break-down of the MDD by use category, and indicates a total MDD 
for the project of 243 gpm.  This number is deemed conservative for a number of reasons, 
particularly the fact that irrigation demand estimates will likely be reduced once the site 
design is complete.  In addition, the irrigation systems will typically be operated in off hours 
(early morning and late evenings) when there is less likelihood of overlapping uses creating 
overlapping demand.  Nonetheless, the 243 gpm estimate can be utilized to conservatively 
determine if adequate water supplies are available for the project. 

The town’s water supply consultant, Tata and Howard, Inc prepared a June 14, 2005 
assessment of the available water supply and pressure for a larger development on-site.  The 
report concluded that with a demand of 257 gpm the static pressure available on-site would 
be 95 pounds per square inch (psi).  To supplement this analysis, Tata and Howard then 
conducted fire flow tests on-site.  Those tests concluded that the available water flow on-site  
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Table 5-2 Water Demand Summary 

Use MDD (gpd) # Hrs/Day Peaking Factor (1) MDD (gpm) 

Residential 22,000 12 2 61 

Retail/Restaurants/Supermarket 28,985 10 2 96 

Office 750 8 2 3 

Preliminary Irrigation Demand 25,000 5 1 83 

Total 243 

(1) Peaking Factor depends upon the water usage patterns. 

averages 1,450 gpm at 20 psi residual pressure.  The flow test results indicate that adequate 
water flow and pressure are available to provide the projected MDD of 243 gpm. 

The Wayland Water Department has requested the Proponent replace the existing 8-inch 
on-site water main with a 12-inch water main connecting the existing water main in Route 
20 to an the existing main in Route 27.  This connection is not needed to provide the 
project with adequate water supply, but will strengthen the town’s water distribution system 
infrastructure.  The applicant has agreed to install this 12-inch main connection. 

The on-site water distribution system is designed to provide adequate fire flow pressure 
throughout the site.  Fire hydrants will be located in accordance with Wayland Fire 
Department requirements.  Fire hydrants will be spaced at no greater than 300 foot intervals 
and will be located within 100 feet of building Siamese connections.  The fire hydrant 
locations will be submitted to the Town of Wayland’s Fire Chief for review and approval. 

5.2.2 Water Conservation Measures  

The Wayland Town Center project will include water conservation measures to minimize 
water use.  It is anticipated that such measures will include selecting drought-resistant 
native plant materials for landscaping, using high-efficiency irrigation technology, and 
harvesting rainwater for irrigation, as appropriate.  Where conditions allow, irrigation will 
be avoided altogether.  The use of bioswales and planting buffers can mitigate stormwater 
runoff and promote natural irrigation.    

It is anticipated that residential buildings will be designed to use less than 65 gallons of 
potable water per residential occupant per day, consistent with Massachusetts Water 
Resource Commission standards.  Office and retail buildings will reduce potable water use 
through the use of water-conserving appliances such as low-flow toilets, sinks, faucets and 
showerheads. 
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Additional water conservation measures will be identified as project and building design 
progress. 

5.2.3 Wayland Municipal Water Supply 

The Town of Wayland obtains its water from eight gravel-packed ground wells which are 
located at six different sites throughout the Town.  The locations of these wells and their 
associated wellhead protection areas are shown in Figure 5-1.  As shown on Figure 5-1, the 
project site is located within the Zone II wellhead protection area for the Baldwin Pond 
Wells, and within the Town of Wayland Aquifer Protection Overlay District.   

5.2.3.1 Protection of Zone II 

As described above, the Wayland Town Center project site is located within the Zone II 
wellhead protection area for the Baldwin Pond Wells, and within the Town of Wayland 
Aquifer Protection Overlay District.  To protect the water quality and quantity of the aquifer 
that supplies these wells, the stormwater management system for the project will be 
designed to meet DEP stormwater quality standards for Zone II Wellhead Protection Areas.  
A discussion of the proposed stormwater management system is included in Section 4.2.  In 
addition, as described in Section 5.1.3 above, the on-site septic system will be designed in 
accordance with Title V nitrogen loading limits and will use a re-circulating sand filter, or 
other equivalent technology approved by DEP. 

5.2.3.2 Water Management Act Compliance 

The Town of Wayland has entered into an Administrative Consent Order (ACO) with DEP 
because the Town exceeded its registered withdrawal volume by an average of more than 
100,000 gpd from 1991 through 2000 and also withdrew an average of more than 100,000 
gpd from another well (the Chamberlain Well) without applying for a Water Management 
Act (WMA) Permit.  In 2000 the Town applied for a WMA permit for the Chamberlain Well.  
DEP issued a WMA permit for the Chamberlain Well in August 2002 that contained an 
interim allocation increasing the total volume the Town is authorized to withdraw to an 
annual average of 1.77 million gallons per day (mgd).  At the same time, DEP determined 
that the Town should be able to come into compliance with the WMA by reducing its per 
capita water use to 80 gpd and its unaccounted water use to 15 percent.  DEP also stated 
that it will revisit the issue of appropriate withdrawal volume when the Town applies to the 
Department of Conservation and Recreation Office of Water Resources for a water needs 
forecast. 

According to information submitted to DEP on the behalf of the Town of Wayland by Tata 
& Howard on January 22, 2004, the Town’s average daily water demand had dropped to 
1.62 mgd in 2003, approximately 0.15 mgd less than the permitted withdrawal of 1.77 
mgd.  Per capita water usage declined to 77 gpd in 2003 from a high of 100 gpd in 2001.  
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Unaccounted water, which reached a high of 40 percent in 1996, was reported to be 12 
percent of the total water pumped in 2003. 

In summary, the Town entered into an ACO with the DEP as a result of a history of 
noncompliance with the Water Management Act.  Since that time, the Town of Wayland 
has reduced its water usage to below the permitted levels through conservation measures, 
leak detection, water use restrictions, and public education. 
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6.0 HAZARDOUS WASTE 

6.1 Previous Releases On-Site 

There have been seven separate releases of oil or hazardous materials at the project site as 
reported to the Massachusetts Department of Environmental Protection per the 
Massachusetts Contingency Plan (MCP).  Table 6-1 lists the DEP Release Tracking Number 
for these releases, the characteristics of the release and the current regulatory status of each 
under the MCP.   

Table 6-1 Previous On-Site Releases 

Release 
Tracking 
Number 

Notification 
Date 

Chemical Type Source Compliance Status/ 
Date 

3-01783 1-15-87 Oil and Hazardous Material 

 

Floor drains 
/Crossed sewer 
connection 
/surface 
impoundments 

Class B-1 RAO/  
8-3-95 

3-13302 1-2-96 Oil 

RTN originally assigned to 
20,000-gallon fuel oil 
underground storage tank (UST) 

Underground 
Storage Tank 

REMOPS for VOCs 
in ground water 
above GW-1  
12-3-04 

Class A-3 RAO for 
20,000-gal fuel oil 
UST 

3-13574 3-15-96 Hazardous Material 

RTN originally assigned to 
VOCs in groundwater  

Not listed RTN Closed/  
11-28-00 

Linked to 3-13302 

3-14042 7-25-96 Oil and Hazardous Material 

RTN assigned to low levels of 
PCBs detected in test pit sample 
– RAM Completion filed after 
soil removed  

Not listed RTN Closed/  
11-28-00 

Linked to 3-13302 

3-19482 4-26-00 Hazardous Material  

RTN assigned to imminent 
hazard due to stunted wetland 
vegetation – sediment 
remediation completed under 
Phase IV CRA 

Unknown RTN Closed/  
11-28-00 

Linked to 3-13302 
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Table 6-1 Previous On-Site Releases (Continued) 

Release 
Tracking 
Number 

Notification 
Date 

Chemical Type Source Compliance Status/ 
Date 

3-22408 12-17-02 Hazardous Material 

RTN assigned to Northern area 
VOCs – separately classified as 
Tier IB – currently undergoing 
remediation under Phase IV 
CRA; also includes MTBE in 
southern area from off-site 
source and arsenic under 
wetlands area  

Not listed Tier 1B/ 12-17-03 

3-22665 3-12-03 Hazardous Material 

RTN assigned to chromium 
detected in ground water in 
Southern Area – Chromium was 
result of In-Situ Chemical 
Oxidation Pilot Testing 

Not listed RTN Closed,  
12-10-03 

Linked to 3-22408 

RAO = Response Action Outcome REMOPS = Remedy Operation Status 
RTN = Release Tracking Number RAM = Release Abatement Measure 
VOCs = volatile organic compounds PCBs = polychlorinated biphenyls 
CRA = Comprehensive Response Action MTBE = methyl tert butyl ether 

As shown in Table 6-1, only two Release Tracking Numbers (RTNs 3-13302 and 3-22408) 
remain open.  The locations of these release areas are shown on Figure 6-1.   

RTN 3-13302 encompasses the release of metals, polychlorinated biphenyls (PCBs) and 
polynuclear aromatic hydrocarbons (PAHs) in the wetlands near the historical combined 
wastewater and stormwater outfall for the former Raytheon Company facility.  Between 
October 2003 and February 2004 the Raytheon Company removed approximately 8,000 
cubic yards of impacted wetland soils and sediment from the release area.  Approximately 
63,000 plants were restored to the wetland area and yearly monitoring of the area is being 
undertaken through 2009.  Also included in this RTN is trichloroethylene (TCE) 
contamination in area groundwater.  An in-situ chemical oxidation treatment program was 
completed in 2004 to break down the TCE.  Currently, quarterly post treatment monitoring 
is being conducted to evaluate the efficacy of the remediation program. 

RTN 3-22408 includes chlorinated solvents detected in groundwater in the northern portion 
of the site, arsenic beneath the wetlands in the western area of the site, and methyl tertiary 
butyl ether (MTBE) in groundwater in the southern area of the site.  Assessments of the 
contamination have been completed and remediation efforts have initiated. 
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6.2 Activity and Use Limitations (AULs) 

Under the MCP an Activity and Use Limitation (AUL) can be established that specify the 
future use of the property given the existing conditions.  An AUL can be subsequently 
modified or removed if additional remediation of the site so warrants.  Two AULs currently 
exist on the project site but, as discussed below, both are subject to modification given the 
remedial activities that have taken place since the AULs were established. 

6.2.1 1997 AUL 

In 1997 an Activity and Use Limitation (AUL) was recorded for RTNs 3-13302, 3-13574, 
and 3-14042 (which were later consolidated into the single RTN 3-13302.)  This AUL 
applies to the entire project site as well as to the land adjoining the northern border of the 
project site; a total of approximately 83 acres.  The AUL was filed prior to completion of the 
site assessment and remedial activities required to achieve a Response Action Outcome 
(RAO).   

As stated in the Activity and Use Limitation Opinion: 

“This Notice of AUL is recorded by the Property owner as a precautionary measure 
to ensure appropriate use of the Portion of Property during completion of 
Comprehensive Response Actions, including further assessment to fully define final 
Disposal Site Boundaries.  In so far as assessment and/or remediation further define 
the boundaries of the Disposal Site…this Notice of AUL may, in the Opinion of the 
LSP, be terminated or amended.” 

The full text of the AUL, including a graphic showing the location of the AUL, is included in 
Appendix D.  As detailed in the AUL, activities permitted at the project site include: 

♦ Commercial or industrial activities including office space, wholesale, retail, 
manufacturing, storage/warehousing, and assembly of goods. 

♦ Interior reconstruction of existing site buildings. 

♦ Other activities that, in the Opinion of the Licensed Site Professional (LSP), do not 
present risk of harm to health, safety and public welfare. 

Prohibited activities include: 

♦ Residential, childcare, recreational, agricultural use. 

♦ Groundwater use. 

♦ Subsurface activities that could render contaminated media accessible to exposure. 
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♦ Activities that, in the Opinion of the LSP, would limit performance of Comprehensive 
Response Actions. 

♦ Other activities that, in the Opinion of the LSP, present risk of harm to health, safety and 
public welfare. 

6.2.2 1999 AUL 

A second AUL was filed for a portion of the project site in 1999.  This AUL also applies to 
RTN 3-13302, but covers an area measuring less than one acre of the current project site.  
The full text of this AUL, including a graphic illustrating the location of the AUL, is included 
in Appendix D.  The AUL refers to petroleum-impacted soil remaining at the site of an oil 
release from an abandoned underground storage tank (UST).  As stated in the AUL Opinion: 

“There is no Significant Risk of harm to human health, public welfare, safety or the 
environment for anticipated exposures to a construction worker, building occupant, 
visitor, nearby resident or trespasser that may be exposed to Disposal-Site related 
constituents under current/foreseeable or unrestricted site usage.  However, since 
the residual levels of petroleum-related compounds in soil exceed residential 
criteria, an Activity and Use Limitation is required to prevent activities which could 
pose a future risk.  The intent of the AUL is to restrict activities in the area of soil 
contamination so that any disruption is controlled and that the soil does not become 
accessible.” 

Activities permitted under this AUL include: 

♦ Commercial or industrial uses including, but not limited to, parking, pedestrian and 
vehicular traffic and landscaping that do not disturb soils located greater than six feet 
below grade. 

♦ Shallow excavation activities. 

♦ Deep excavation activities provided a Soil Management Plan and, if appropriate, a 
Health and Safety Plan developed in accordance with a LSP are enacted. 

♦ Other activities that, in the Opinion of the LSP, do not present risk of harm to health, 
safety and public welfare. 

Prohibited activities include: 

♦ Residential, childcare, recreational, agricultural use. 

♦ Subsurface activities that could render contaminated media accessible to exposure. 

♦ Relocation of the petroleum-impacted soil without the guidance of an LSP. 
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♦ Placement of wells for the withdrawal of groundwater for non- Massachusetts 
Contingency Plan (MCP) purposes. 

6.2.3 Current Status of AULs 

The Proponent is working to amend the 1997 AUL to reflect the current remediation status 
of the property.  Negotiations with the Raytheon Company are ongoing to separate this AUL 
into two separate filings, one for the current project site and one for the adjoining property 
to the north.  Under this arrangement, the AUL for the current project site would only apply 
to the eastern portion of the project site, thereby allowing the residential, municipal and 
retail uses as well as the town green that are proposed for the eastern portion of the site. 

6.3 Compatibility of Proposed Development 

As described above, the AUL that applies to the entire property requires updating to reflect 
the current state of remediation efforts before the proposed project can be constructed.   

Once construction does begin, the developer will adhere to all stipulations of the applicable 
AULs relating to construction work and permissible land use.  The developer will file a 
Release Abatement Measure Plan (RAM Plan) with DEP in accordance with the MCP prior 
to commencement of construction. The plan will include an appropriate Monitoring 
Program and Health and Safety Program to be detailed by the LSP overseeing the project.  
Safety of the site workforce and adjacent neighbors is the highest priority of the 
development team.  Construction activities will be coordinated with the ongoing site 
remediation and monitoring activities so as to avoid conflict. 
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7.0 RARE SPECIES 

7.1 Rare Species Mapping 

The Wayland Town Center project site consists of an approximately 56.5-acre parcel of 
land situated north of Route 20 and west of Route 27 in Wayland.  The site is occupied by a 
vacant 400,000 square-foot commercial building, which previously housed the Raytheon 
Company, the Polaroid Corporation, and several other business operations.  Also located on 
the site are a large paved parking lot and a second smaller (approximately 10,500 square 
feet) vacant office building.  To the northwest of the larger commercial building is a sewage 
treatment plant owned and operated by the Town of Wayland.  The western portion of the 
site beyond the existing parking lot includes a formerly graded and disturbed area now 
vegetated with upland scrub and emergent forest vegetation, while the far-western portion 
of the site consists of undisturbed wetlands and floodplain associated with the Sudbury 
River. 

Although not located on-site, roadway improvements associated with the proposed 
Wayland Town Center project are anticipated along Route 20 immediately east of the Route 
27/Route 20 intersection east of the project site.  For the most part these improvements 
include the existing paved and shoulder sections of Route 20, but some minor widening of 
the roadway will likely be required. 

The undeveloped westernmost portion of the site has been identified by the Natural 
Heritage and Endangered Species Program (NHESP) as including Priority Habitats for State-
Protected Rare Species (Polygon PH 107) and Estimated Habitats for Rare Wildlife (Polygon 
EH 765) for four avian species protected under the Massachusetts Endangered Species Act 
(MESA)(MGL c131A) and its implementing regulations (321 CMR 10.00).  State-listed 
wildlife is also protected under the Massachusetts Wetlands Protection Act (the Act) and it’s 
implementing regulations at 310 CMR 10.37 and 10.59.  The limit of the identified habitat 
as mapped on-site is shown on Figure 7-1.  As discussed below, this area is mapped as 
extending onto both the disturbed upland potions of the site and the existing built portions 
of the site.  Given the wetland/waterways habitats required of the species in question, some 
refinement of this line is in order, as discussed in Section 7.3 below.  

The stream running beneath the intersection of Route 20 and Route 27 and paralleling the 
north side of Route 20 has been similarly been mapped by NHESP as including Priority 
Habitat (also Polygon PH 107), apparently for these same avian species.  The limit of the 
identified Priority Habitat as mapped proximate to Route 20 is shown on Figure 7-2.  The 
location of this mapping is also reviewed in Section 7.3 
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An information request form was submitted to NHESP for the project site on September 7, 
2006.  By letter response dated October 10, 2006, NHESP indicates that the four species 
identified within the mapped areas include the following: 

Scientific Name  Common Name  State Status 

Ixobrychus exilis  Least Bittern   Endangered 
Botaurus lentiginosus  American Bittern  Endangered 
Podilymbus podiceps  Pied-Billed Grebe  Endangered 
Gallinula chloropus  Common Moorhen  Special Concern 

As reviewed below, each of these is a bird of the freshwater marsh and/or open waters and 
would not be anticipated to be found either nesting or feeding within the confines of the 
proposed project, nor immediately proximate to an active roadway.  The NHESP response 
letter and NHESP Fact Sheets for the above species are included in Appendix E. 

7.1.1 Least Bittern (Ixobrychus exilis) – State Endangered 

At approximately 11 to 14 inches in length and having a wingspan of 16 to 18 inches, the 
Least Bittern is the smallest of the Heron Family.  Its breeding range extends from southern 
Canada to southern Texas and into the West Indies.  The NHESP fact sheet suggests that in 
Massachusetts the Least Bittern breeds in less than twenty wetland locations throughout the 
state, primarily in freshwater wetlands along the coast. 

The habitat of the Least Bittern consists of freshwater wetlands where cattails and reeds 
predominate.  The preferred feeding areas of the Least Bittern are generally the open areas 
of the wetland where the bird can be found walking the water’s edge or wading into the 
shallower water.1   

The Least Bittern winters from the Gulf Coast south, and arrives in Massachusetts in early 
May.  Nest building is usually completed by late May.  The nest is constructed in cattail or 
reed stands by bending the stalks of several plants to form a nest base.  The nest is then 
constructed on this base out of reeds and grasses.  Nesting locations are, by definition, 
located within the actual wetland habitat.  

On the Wayland Town Center property the habitat of the Least Bittern would be the state-
regulated wetlands of the Sudbury River west of the existing site and well beyond the limits 
of the proposed project.  No appropriate Least Bittern habitat is located proximate to Route 
20 at Route 27. 

                                                 

1 Peterson, Wayne R. and Meservey, W.R., eds, Massachusetts Breeding Bird Atlas, University of 
Massachusetts Press, Boston, 2003. 
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7.1.2 American Bittern (Botaurus lentiginosus) - State Endangered 

The American Bittern is a medium-sized (23 to 34 inch long) ground-dwelling heron of both 
freshwater and brackish wetland.  The breeding range of the American Bittern extends from 
eastern southern Canada south to Maryland and westward through the mid-west to 
California.  The NHESP fact sheet indicates that the American Bittern has been recorded at 
approximately 75 sites throughout Massachusetts during the breeding season. 

Like the Least Bittern, the American Bittern is a bird of the wetland.  The habitat of the 
American Bittern is described in the NHESP fact sheet as “freshwater marshes, fens, and 
bogs dominated by emergent vegetation such as cattails, bulrushes, sedges, and grasses.  It 
may also occur in brackish wetlands.”  Generally the American Bittern feeds in wetlands, 
wet meadows, and shallow waters, with the preferred foods including frogs, small snakes 
and eels, salamanders, fish and occasionally mice and grasshoppers.  As with the Least 
Bittern, this habitat on the Wayland Town Center property would be the state-regulated 
wetlands of the Sudbury River west of the existing site and beyond the limits of the 
proposed project, although the American Bittern may also be encountered in any open 
grassy areas of the buffer zone.   

The American Bittern winters from the southern United States to Central America, and 
arrives in Massachusetts to breed in early to mid-April.  As noted in the NHESP fact sheet, 
“the nest is about a foot in diameter and is located on the ground in dense vegetation or on 
a platform located a foot or so above the water.”  The nesting material consists of reeds, 
cattails, sedges and grasses.  As with the Least Bittern, nesting locations are generally 
located within the actual wetland habitat. 

As with the Least Bittern, this habitat on the Wayland Town Center property would be the 
state-regulated wetlands of the Sudbury River west of the existing site and beyond the limits 
of the proposed project, although the American Bittern may also be encountered in the 
open grassy areas of the buffer zone.  No appropriate American Bittern habitat is located 
proximate to Route 20 at Route 27. 

7.1.3 Pied-Billed Grebe (Podilymbus podiceps) –State Endangered 

The Pied-Billed Grebe is a small, duck-like waterbird, approximately 12 to 15 inches in 
length.  It is found throughout Southern Canada, the United States, Central America and 
much of South America, but its breeding range generally extends from the Midwest into 
New England and southern Canada.  Although found throughout North America, the Pied-
Billed Grebe is known to nest in only ten to fifteen locations in Massachusetts. 

The habitat of the Pied-billed Grebe consists of wetlands, lakes, and ponds with an 
abundant supply of cattails, reeds and similar vegetation.  The Pied-billed Grebe is foremost 
a water bird and requires water to fly.  Not known as a strong flier, the bird must “run” 
across the water in order to take off.  Its legs are located toward the back of its body, which 
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facilitates its diving and underwater swimming, but hinders its ability to walk on land.  The 
Pied-billed Grebe’s diet consists of aquatic vegetation, seeds, frogs, tadpoles, fish, aquatic 
insects and crayfish.   

The Pied-billed Grebe arrives in Massachusetts in late March, with nesting usually initiated 
in late April.  The nest is usually located in dense vegetation proximate to or surrounded by 
open water.  This allows the bird to approach the nest underwater and thereby avoid 
predators.  The nest is constructed of decayed reeds, sedges, grasses and similar vegetation.  
As noted in the NHESP program fact sheet, the territory of the breeding pair is usually 
confined to an area of approximately 150 feet of the nest, while the “home range” of the 
pair is approximately twice that limit. 

On the Wayland Town Center property the Pied-billed Grebe presence would be limited to 
the state-regulated wetlands and open waters of the Sudbury River west of the existing site 
and beyond the limits of the proposed project.  No appropriate Pied-billed Grebe habitat is 
located proximate to Route 20 at Route 27. 

7.1.4 Common Moorhen (Gallinula chloropus) – State Special Concern 

The Common Moorhen is a duck-like swimming bird of about 13 inches in length.  The 
Common Moorhen breeds from Maine to Minnesota, south to Florida and eastern Texas.  It 
winters in the southeastern United States and west along the Gulf coast.  While the 
Common Moorhen is a widely distributed breeding bird throughout the eastern United 
States, it is less common in Massachusetts where it approaches the northern extent of its 
range.  Less than ten breeding sites are verified in Massachusetts.  

The Common Moorhen generally inhabits large freshwater marshes and ponds with dense 
stands of cattails and other wetland emergent vegetation.  As noted in the NHESP fact sheet, 
the Common Moorhen “generally keeps to the cover of dense vegetation and feeds by 
wading or diving at the edges of open water.”  Its diet consists of grass and sedge seeds and 
insects.  The nest of the Common Moorhen consists of a cup-like structure, usually built of 
dried cattails, typically with a runway of rushes or cattails extending “from the rim of the 
nest to the water, allowing easy access to and from the nest.”2  The nest is occasionally built 
on floating vegetation. 

Like the Pied-billed Grebe, the Common Moorhen is a waterbird whose feeding and nesting 
habitat is well within the wetter or open water portion of the wetland.  On the Wayland 
Town Center property the Common Moorhen’s presence would be limited to the state-
regulated wetlands and open waters of the Sudbury River west of the existing site and 
beyond the limits of the proposed project.  No appropriate Common Moorhen habitat is 
located proximate to Route 20 at Route 27. 

                                                 

2 Ibid. 
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7.2 Potential Impacts to Priority and Estimated Habitats 

The limits of the Wayland Town Center project in relation to the NHESP mapped Priority 
and Estimated Habitats are shown in Figure 7-3.  The proposed development is located 
primarily within the existing built environment, but does extend 20 to 70 feet west of the 
existing parking lot and into a formerly disturbed area comprised of emergent herbaceous 
and shrub vegetation.  As such, the project extends into the easternmost edge of the NHESP 
mapped habitats.  However, as discussed below, the Wayland Town Center project is not 
anticipated to impact breeding or feeding habitat for any of the bird species identified 
above.  

The limits of the proposed Route 20 improvements in relation to the NHESP mapped 
Priority Habitat are shown in Figure 7-2.  The proposed roadway improvements are located 
outside of the mapped polygon (PH-107), except in the immediately vicinity of the entrance 
to the stream culvert as it extends beneath the Route 20/Route 27 intersection.  

Each of these four bird species identified above, with the occasional exception of the 
American Bittern, is a bird of the deep marsh or open water.  Both the Pied-billed Grebe 
and the Common Moorhen are waterbirds that nest and feed in or immediately proximate 
to open water.  Similarly, the Least Bittern typically feeds along the open water and 
constructs its nests in cattails over the water.  Such conditions are only found in the 
wetlands and waters of the Sudbury River at/or west of the wetland line at the western side 
of the Wayland Town Center project site and well beyond the limits of the project.  
Similarly, no such conditions are found along Route 20 immediately east of or at the 
intersection of Route 20 and Route 27.  The American Bittern is also a bird of the deep 
marsh, but may forage in wet meadows or fields.  Such conditions may be found in the 
buffer zone areas of the northwestern portion of the Wayland Town Center site but, again, 
in areas outside the limits of the project. 

As noted in Section 4.0, no portion of the project extends into the bordering vegetated 
wetlands of the Wayland Town Center project site, or into the 100-foot buffer zone of these 
wetlands.  For the most part the project is being advanced over an area that is currently 
developed as either parking lot or building structure.  As such, the project does not 
encroach on likely habitat, does not create barriers to wildlife movement and does not 
contribute to habitat fragmentation.  At the western end of the site the proposed 
development will extend up to 70 feet west of the existing pavement line and into an area 
of emergent field vegetation and a low area of poor drainage created by past site grading 
activities.  As shown in Figures 7-1 and 7-3, this area includes an isolated town-regulated, 
vegetated wetland dominated by swamp white oak, gray birch, green ash, glossy buckthorn, 
silky dogwood, honeysuckle and sensitive fern.  None of this area represents typical or 
likely habitat or forage area for any of the above species. 
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7.3 NHESP Consultations 

As noted above, the NHESP atlas has mapped the western end of the site as Estimated and 
Priority Habitats for several avian species.  To the degree this area includes the vegetated 
wetlands and buffer zones of the Sudbury River as they extend on the site, such mapping 
would appear reasonable.  However, as also noted above, the habitat mapping also 
encompasses the existing parking lot and the disturbed, emergent scrub brush environment 
of the area immediately west of the existing parking lot.  This designation would therefore 
appear to need some refinement.  Similarly, the atlas indicates that Priority Habitats exist for 
these same avian species proximate to the proposed roadway work on Route 20 at the 
Route 20/Route 27 intersection.  This designation may also require refinement in this area. 

The project has been in contact with the NHESP to initiate review of the project and to 
assess whether the project as designed would include a taking as defined by MESA.  The 
results of this assessment will be presented in the FEIR.  

7.4 Conservation Restriction 

As part of the Development Agreement with the Town of Wayland the Proponent has 
committed to placing a conservation restriction on ten acres of the Wayland Town Center 
site.  Although the above analysis would suggest that the project as designed will not result 
in a taking or other impact to Priority or Estimated Habitat, this proposed acreage could be 
located as to create additional protected buffer between the development and the actual 
habitat areas.   
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8.0 CONSTRUCTION PERIOD 

8.1 Potential Impacts and Mitigation 

The following sections detail the potential construction-related impacts of the project and 
the measures proposed to prevent such impacts.  The mitigation measures proposed are 
designed to preclude and/or minimize construction-period impacts to both the built and 
natural environment.  The location of the Wayland Town Center project on a pre-developed 
site removed from existing roadways, residences and business, should further insure that the 
construction-period impacts are minimal.  

8.1.1 Erosion and Sedimentation 

The Wayland Town Center project will comply with all applicable federal, state and local 
regulations and the conditions of all permits obtained for this project.  A Stormwater 
Pollution Prevention Plan (SWPPP) will be developed in accordance with the NPDES Phase 
II General Permit and a Notice of Intent for Stormwater Discharges Associated with 
Construction Activities will be submitted to the US Environmental Protection Agency prior 
to the start of construction.  During construction the contractor will be required to comply 
with the NPDES General Permit and the SWPPP for the project. 

Erosion controls that will be implemented for the project are detailed below. 

8.1.1.1 Controls During Construction 

The following stabilization measures will be taken to minimize and prevent on-site erosion 
and sedimentation of adjacent resource areas during construction: 

♦ Disturbed areas shall be kept as small as possible. 

♦ Disturbed areas of the construction site where final grades have been reached, or those 
areas that will not be re-disturbed for 30 days or more, shall be stabilized by the seventh 
day after the last disturbance.  Stabilization may be accomplished by temporary 
seeding, permanent seeding, mulching or other equivalent practice. 

♦ Disturbed areas shall be stabilized by seeding and mulching.  All areas where final 
grading, placing of topsoil and seeding can be accomplished rapidly shall be so treated 
to establish cover. 

Appropriate erosion and sediment control practices must remain in place and be 
maintained until stabilization of the area affected by the control measure occurs. 

The following structural measures will be taken to minimize on-site erosion and 
sedimentation of adjacent resource areas during construction: 
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♦ Disturbed areas shall be protected from stormwater runoff.  Runoff shall be diverted 
from flowing over disturbed slopes by the use of temporary drainage swales with 
haybale check dams. 

♦ Silt fences/haybales or equivalent sediment controls shall be installed along all side 
slope and down slope boundaries of the construction area. 

♦ Temporary and permanent sediment traps shall be constructed as part of the drainage 
system.  Sediment traps shall be located at all inlets to the storm drainage system during 
construction and shall remain in place and be maintained until disturbed areas are 
stabilized.  Permanent sediment traps consisting of 4-foot deep sumps shall be 
constructed in the catch basins. 

♦ Sediment shall be retained on-site within the limit of work areas. 

♦ The bioretention basins shall be used as temporary sedimentation basins during 
construction and shall be cleaned of sediments after construction. 

♦ Rip rap splash pads shall be constructed at all drain outlets. 

In addition to the previously described controls, construction shall conform to all 
specifications as designated on the site plan, and in any other documents or permits issued 
in association with this project.  Additional measures will include the following: 

♦ Anti-tracking pads or other means shall be used to minimize off-site movement of soil 
with vehicles. 

♦ Sanitary wastes generated on-site shall be treated and/or disposed of in accordance with 
applicable state and local requirements. 

♦ Construction site waste materials shall be properly contained on-site and disposed of at 
an off-site location in accordance with local and state regulations. 

A spill contingency plan will be implemented during construction, including the following 
provisions: 

♦ Equipment necessary to quickly attend to inadvertent spills or leaks shall be stored on-
site in a secure but accessible location.  Such equipment shall include but not be 
limited to the following: safety goggles, chemically resistant gloves and overshoe boots, 
water and chemical fire extinguisher, sand and shovels, suitable absorbent materials, 
storage containers and first aid equipment. 

♦ Spills or leaks shall be treated properly according to material type, volume of spillage 
and location of the spill.  Mitigation shall include preventing further spillage, containing 
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the spilled material in the smallest practical area, removing spilled material in a safe and 
environmentally sound manner, and remediating any damage to the environment. 

♦ For spills of less than five (5) gallons of material, mitigation shall include source control 
and containment and clean-up with absorbent materials or other applicable means, 
unless an imminent hazard or other circumstances dictate that the spill should be 
treated by a professional emergency response contractor. 

♦ For spills greater than five (5) gallons of material contact shall be initiated immediately 
with the MA DEP Hazardous Waste Incident Response Group at (617) 792-7653 and an 
approved emergency response contractor.  Information shall be collected and relayed to 
the emergency response contractor or coordinator as to the type of material spilled, the 
location of the spill, the quantity spilled, and the time of the spill.  The contractor shall 
proceed with the prevention of further spillage, containment and/or clean-up. 

♦ If there is a Reportable Quantity (RQ) release during the construction period, the 
National Response Center shall be notified immediately at (800) 424-8802.  Within 14 
days a report shall be submitted to the EPA regional office describing the release, the 
date and circumstances of the release and the steps taken to prevent another release.  
This Stormwater Pollution Prevention Plan shall be updated to reflect any such steps or 
actions taken. 

8.1.1.2 Controls After Construction 

The following measures will be taken to minimize the impact of stormwater on downstream 
resources after construction: 

♦ A checklist of all maintenance items shall be developed and used for each stormwater 
treatment component.  Each time an inspection is completed or a maintenance 
procedure is performed, it shall be documented on the checklist.  The checklist shall be 
kept on the project site. 

♦ Parking lot and driveway areas shall be swept to remove sediments before they can 
enter the catch basins, twice annually, in the early spring and late fall, and on an as 
needed basis at other times. 

♦ The deep sump catch basins, including the oil/grease traps, shall be inspected monthly 
and cleaned at least four times per year so as to prevent blockage and to remove 
accumulated sediments.  All sediment and hydrocarbons shall be properly handled and 
disposed in accordance with local, state, and federal guidelines and regulations. 

♦ The Vortechs Treatment Unit shall be inspected and cleaned in accordance with 
manufacturer’s recommendations.  The by-pass manholes shall be inspected and 
cleaned of any sediment or debris during the routine catch basin inspections discussed 
above. 
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♦ The compactor and loading areas shall be routinely inspected for spillage and clean as 
necessary. 

♦ Landscape areas and edges of paved areas shall be routinely inspected for any signs of 
erosion or damaged curbing.  Any necessary curb replacement, earth repair, reseeding 
or mulching shall be restored upon identification. 

♦ Litter shall be routinely picked-up and removed from the parking areas and perimeter 
landscape areas.  Leaves or trash shall be removed from catch basin grates when 
observed. 

♦ No sodium based de-icing compounds shall be used on any areas of the project. 

♦ No herbicides or pesticides shalll be used on the site and the use of fertilizers is to be 
kept to a minimum.  Fertilizers shall not be used closer than 50 feet from any bordering 
vegetated wetland, stream, bank, or other resource area, or from significant wildlife 
habitat. 

In order to meet the above provisions during construction, the following maintenance 
measures will be undertaken: 

♦ The contractor or designated site monitor shall have on the premises at all times an 
extra stockpile of new/unused haybales in a quantity of approximately 10% of the 
number of haybales required with stakes and 200 LF of silt fence for the purpose of 
making immediate repairs in erosion/sedimentation barriers as needed. 

♦ Siltation barriers and other erosion and sediment control practices shall not be removed 
and shall be maintained until final stabilization (at least 70% vegetative cover or 
equivalent) of all up-gradient areas has occurred. 

The General Permit Conditions require routine inspections of the site and careful 
documentation of events and conditions.  The following inspection activities will be 
completed by a qualified, designated site monitor: 

♦ Erosion control, sedimentation prevention and stormwater management measures shall 
be inspected at least once every two weeks throughout the construction period. 

♦ All controls, outfalls and potential problem areas shall also be inspected within 24 
hours of any storm exceeding 0.5 inches of precipitation. 

♦ A log of inspection results shall be maintained on-site. 

♦ All needed repairs or modifications shall be reported to the contractors to permit the 
timely implementation of required actions.  Necessary repairs or modifications shall be 
implemented within seven (7) days of the inspection. 
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♦ The Stormwater Pollution Prevention Plan shall be modified within seven (7) calendar 
days to reflect any modifications to the pollution prevention measures required as a 
result of an inspection. 

♦ Disturbed areas and areas used for storage of materials that are exposed to precipitation 
shall be inspected for evidence of, or the potential for, pollutants entering the drainage 
system.  Erosion and sedimentation control measures identified in the plan shall be 
observed to ensure that they are operating correctly.  Where discharge locations or 
points are assessable, they shall be inspected to ascertain whether control measures are 
effective in preventing significant impacts to receiving waters.  Locations where vehicles 
enter or exit the site shall be inspected for evidence of off-site sediment tracking. 

♦ A report summarizing the scope of the inspection, name(s) and qualifications of 
personnel making the inspection, the date(s) of the inspection, major observations 
relating to the implementation of the stormwater pollution prevention plan, and actions 
taken shall be made and retained as part of the stormwater pollution prevention plan for 
at least three years after the date of inspection.  The report shall be signed by the 
permittee. 

♦ Inspection and weekly reporting shall continue until final site stabilization (70% 
vegetative cover, or equivalent physical stabilization) is achieved. 

♦ Final stabilized areas shall be inspected at least once every month for a minimum of 
three months. 

8.1.2 Noise and Vibration 

Every reasonable effort will be made to minimize the noise and vibration generated by 
construction activities.  Mitigation measures will include the following: 

♦ Using mufflers on construction equipment and maintaining intake and exhaust systems. 

♦ Muffling enclosures on continuously running equipment, such as air compressors and 
welding generators. 

♦ Replacing specific construction operations and techniques with less noisy and less 
vibratory ones where feasible (e.g., mixing concrete off-site instead of on-site). 

♦ Scheduling equipment operations to keep average noise and vibration levels low, to 
synchronize noisiest and most vibratory operations with times of highest ambient noise 
levels, and to maintain relatively uniform noise levels. 

♦ Turning off idling equipment. 

♦ Locating noisy and vibratory equipment as far as possible from sensitive areas. 
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8.1.3 Dust 

During the construction period, temporary effects on ambient air quality adjacent to the 
construction site may occur.  Impacts associated with construction activities will generate 
fugitive dust, which may result in localized increases in particulate levels. 

Principal on-site sources of particulates include cleared areas, exposed storage piles, and 
unpaved areas.  For each source type, fugitive emissions will depend on such factors as the 
properties of emitting surfaces (e.g., soil silt content, moisture content, and volume of 
spoils), meteorological variables and the construction practices employed.  The site grading 
process or stockpiles of exposed earth are potential dust emitters during mechanical 
disturbance and transfer operations, as well as during high winds.   

The construction contract will provide for a number of strictly enforced measures to be used 
by contractors to reduce potential emissions and minimize impacts.  These measures 
include: 

♦ Providing street cleaning during the active excavation process; 

♦ Using wetting agents on areas of exposed soil on a scheduled basis; 

♦ Using covered trucks; 

♦ Minimizing spoils on the construction site; 

♦ Monitoring of construction practices to ensure that unnecessary transfers and 
mechanical disturbances of loose materials are minimized; 

♦ Minimizing storage of debris on-site; and 

♦ Conducting periodic street cleaning to minimize dust accumulations. 

The project contractors will adhere to Massachusetts General Law Ch. 90, Section 16A and 
3.10 CMR 7.11, which prohibits the idling of engines of stopped vehicles in excess of five 
minutes.  Note that cement trucks are excluded from this requirement while mixing and 
pouring cement.  All other construction vehicles associated with the project will comply. 

8.1.4 Traffic 

The construction period will generate truck traffic and construction employee traffic.  The 
construction of the project will involve the use of designated routes, defined in coordination 
with Town of Wayland staff, prior to the start of construction.  The project Proponent will 
require all contractors to access the site from Route 20.  The use of local residential streets 
will be prohibited.  The contractor will establish site trailers and staging areas to minimize 
impacts on traffic.  Trucks will be required to wait in on-site staging areas and will be 
prohibited from waiting on Route 20. 
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The project Proponent is also committed to working with Town of Wayland and 
MassHighway officials to help ensure appropriate maintenance and protection measures are 
in place during the project’s construction.  Appropriate traffic maintenance plans will be 
developed during the off-site improvement design phase. 

The off-site construction of the associated transportation improvements and utility 
relocations will be performed during off-peak travel periods.  It is anticipated that traffic 
patterns would be maintained on any affected roadways at all times and that there would 
not be a need for a full road closure or detours during the construction period. 

8.2 Demolition 

Prior to demolition of the existing buildings, the Proponent will put in place a health and 
safety program.  This program will consist of installed protection materials and operational 
means and methods.  The Proponent will seek to minimize the disturbance to neighbors 
caused by demolition or other site activities.  

To the extent feasible, demolition materials, including unpainted and uncoated brick and 
concrete, will be reused on-site.  These materials will be separated during the demolition 
process and crushed on-site for reuse as paving sub-base material.  Demolition debris will 
be reused in accordance with DEP’s guidelines regarding the recycling of asphalt, brick and 
concrete materials to the maximum extent feasible.  The remaining demolition materials 
will be trucked to an appropriately licensed disposal facility. 

8.3 Clean Construction Equipment Initiative/ Diesel Retrofit Program 

The DEP Diesel Retrofit Program, formerly called the Clear Air Construction Initiative of the 
Clean Construction Equipment Initiative, originated as an air quality mitigation measure for 
the Central Artery/Tunnel Project.  The program encourages users of diesel construction 
equipment to install exhaust emission controls such as oxidation catalysts or particulate 
filters on their diesel engines. 

While DEP requires participation in the Diesel Retrofit Program by municipalities applying 
for funding under the State Revolving Fund for water and wastewater projects, there is no 
requirement for participation by other project proponents.   

The Proponent acknowledges the importance of emission control and will seek bids from 
companies that have made voluntary compliance with the Clean Construction Equipment 
Initiative / Diesel Retrofit Program a priority.  Proper emission controls, use of clean fuels, 
control of truck and equipment idling times and conducting operations without affect to 
neighbors’ clean air are all important priorities to the Proponent. 



 

 

9.0 Sustainable Design 
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9.0 SUSTAINABLE DESIGN 

The Proponent supports goals of the Commonwealth of Massachusetts and the Town of 
Wayland to promote sustainable design measures for construction projects.  Although the 
Wayland Town Center project is still in the preliminary design stages, this section provides 
a description of the sustainable design measures to be evaluated for incorporation into the 
building designs. 

The Leadership in Energy and Environmental Design (LEED) Green Building Rating System 
sponsored by the US Green Building Council provides a measure of the sustainable efforts 
of the final building designs.  Although the project is still in the preliminary design stage, 
the Proponent intends to evaluate potential sustainable design measures using the LEED 
Green Building Rating System as a general guideline. 

The following is a brief analysis of the sustainable design measures that will be evaluated as 
the project progresses. 

9.1 Sustainable Site Provisions 

The Wayland Town Center project is situated on land which has been previously developed 
as a surface parking lot and a large commercial building.  When completed, the project will 
create a new mixed use community featuring housing, retail space and a municipal 
building. 

The Proponent will work to reduce the absorbed heat on landscape and roof surfaces by 
providing trees for shading.  The design will include small landscaped parking fields with 
the goal of reducing the heat-island effect as compared to the existing surface parking lots 
on the site.  Efforts to reduce light pollution from site lighting will likely include low-level 
indirect light fixtures with cut-off lens or other appropriate devices. 

9.1.1 Water Use 

Plumbing fixtures and appliances will be specified to reduce the usage of water as required 
by the Massachusetts State Building Code. 

9.1.2 Energy and Atmosphere 

The goal of harvesting site energy is addressed by the buildings massing, unit layouts and 
the HVAC design.  For the residential buildings, the floor plates will be articulated to 
provide as much day-lighting as possible to living areas.  The overall depth of the floor 
plates will be kept small to reduce the reliance on artificial lighting.  Living rooms and 
bedrooms will be located at the perimeter of the buildings and internal spaces such as 
kitchens will be open to allow natural light and ventilation.  
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The residences will be heated and cooled with 4-pipe fancoil units or heat pumps, either of 
which will allow simultaneous heating or cooling of the units depending on the building 
orientation, reducing the need to heat or cool the entire building simultaneously.  The 
windows in the residential units will be operable to allow the occupants to use natural 
ventilation when weather allows.  Individual metering will also provide financial incentives 
to conserve energy. 

Care will be taken to assure that all systems are installed and function as designed, and 
commissioning requirements will be included in the specifications, if appropriate.  All 
building components will meet the Massachusetts Energy Code Ch.13.  

Efforts to reduce energy use will be evaluated and incorporated as appropriate.  Wherever 
feasible, building systems will be controlled by automated building management systems to 
reduce energy consumption. 

9.1.3 Indoor Environmental Quality 

The Proponent will work toward the goal of meeting the minimum requirements of the 
voluntary consensus standard ASHRAE 62-1999 Ventilation for Acceptable Indoor Air 
Quality and approved addenda.  Entrance lobbies will likely include fixed entryway systems 
to capture dirt and other particles, and fumes, if present, will be vented or drained to 
prevent re-circulation of contaminants. 

Where possible, CO2 monitoring will be incorporated with the building management 
systems to maintain indoor air quality.  Ventilation throughout the project will be designed 
to permit natural ventilation where practical, and mechanical ventilation will strive to attain 
an air change effectiveness of 0.9 as defined by ASHRAE 129-1997.   

Wherever practicable, individual thermostats, humidity and ventilation controls will be 
incorporated to improve the comfort of occupied spaces and conserve energy in 
unoccupied areas.  

Indoor air quality management plans for construction and pre-occupancy phases will be 
reviewed during the final design phases for the project and the Proponent will evaluate 
building components, including paints, sealants, carpets and other products with the goal of 
reducing volatile organic compounds.  

9.2 Construction and Building Materials 

The residential buildings will include provisions for designated recycling storage to 
encourage residents to participate in town-sponsored recycling programs.  

The exterior façade materials, with proper maintenance of sealant and waterproofing, are 
expected to have a long life span.  
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As material components and finishes are selected, the Proponent will evaluate materials that 
contain a percentage of post-consumer and post-industrial recycled content.  Materials that 
include recycled products are steel, concrete, and interior finishes such as carpet, tile, and 
fabrics.  Where recycled products are not available, virgin materials will be evaluated that 
are rapidly renewable and readily recycled at the end of their useful service life.  In 
addition, regionally manufactured materials will be used wherever practicable. 

Where feasible and consistent with environmental regulations, abandoned concrete 
foundations and other stone material encountered during excavation will be crushed and 
reused as drainage fill. 

9.3 Building Systems 

Although the project is in the preliminary design stage, the Proponent will evaluate a range 
of sustainable building design and construction measures, as further outlined below: 

Thermal Performance.  The buildings will be designed to comply with current energy code 
requirements to improve thermal performance.  The proposed designs will likely provide a 
high percentage of solid, insulated walls that will improve the overall thermal performance 
of the buildings.  Windows and other glass areas will be double-glazed with low E glass and 
thermal break frames to minimize heat transfer.  Additional air barrier detailing will be 
provided at the window frames to minimize air infiltration.  

Building Mechanical Systems.  The Proponent will evaluate sustainable design measures for 
the building mechanical systems to minimize energy consumption.  The residential 
mechanical system is likely to be a four pipe fan coil system or heat pumps, either of which 
allows individual control of heating and to minimize the amount of energy consumed.  The 
Proponent will also evaluate sustainable design elements for the heating, cooling, and 
circulation system components, including high-efficiency motors for fans and pumps, 
energy-efficient lighting, and energy management systems with space temperature control.   

Recycling.  The Proponent will encourage recycling efforts by retail tenants, restaurants and 
residents.  Recycled materials will likely include mixed paper, newspaper, cardboard, cans 
and bottles, glass, plastics, magazines, phone books, and wooden pallets, as is accepted by 
the Town of Wayland's recycling program.  Space for sorting, storage, and pick-up of 
recyclable materials will be provided in the residential buildings.  Building management 
will also provide residents with the facilities and services necessary to recycle materials 
consistent with the Town of Wayland's recycling guidelines and regulations. 

Local Building Materials.  Local building materials will be used for construction and 
operation of the project whenever possible and economically feasible. 

Future Adaptability.  Accommodations for future energy and environmental technologies 
will be evaluated during the design phase and incorporated whenever possible and feasible.   
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Carbon Monoxide Alarms.  Carbon monoxide meters will be included in the residential 
units and the proposed garages.     

Anti-idling Signage.  Anti-idling signage will be installed in all loading areas.   

Sensor-operated Toilets and Faucets.  As required by the Massachusetts State Building Code, 
the Proponent will install low-flow toilets and urinals, flow aerators on lavatory faucets, and 
sensor-operated faucets and toilets in public restrooms. 

9.4 Exterior Spaces 

Native Plantings.  The Proponent will include native and drought-resistant plant species in 
project landscaping to the extent feasible to reduce irrigation needs. 

Sprinkler System.  Irrigation system sprinklers will include timers, tension meters, and 
rainfall sensors.   

Exterior Project Lighting.  The Proponent will consider the use of shielded lights with full-
cutoff lens and fixtures that direct the light properly and uniformly on the ground and 
energy efficient lighting, such as fluorescent or low-pressure sodium light sources.  
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10.0 MITIGATION AND DRAFT SECTION 61 FINDINGS 

10.1 Introduction 

This section describes proposed mitigation measures and provides proposed Section 61 
findings in accordance with the requirements of Massachusetts General Laws Chapter 30, 
Section 61.  Section 61 requires that state agencies to “review, evaluate and determine the 
impact on the natural environment of all works, projects or activities conducted by them 
and [to] use all practicable means and measures to minimize damage to the environment.”  
It further requires that “any determination made by an agency . . . include a finding 
describing the environmental impact, if any, of the project and a finding that all feasible 
measures have been taken to avoid or minimize said impact.”  A summary of project-wide 
mitigation measures is also provided in Section 1.0 of this DEIR. 

The state agency actions necessary for this project include: 

State Agency Permit 

Department of Environmental 
Protection 

Sewer Extension Permit 

Massachusetts Highway Department Highway Access Permit 

 
Separate Section 61 findings for the use of the state agencies issuing permits for the 
Wayland Town Center project are provided below to assist the state agencies in meeting 
their obligations.  In addition, a summary of anticipated environmental impacts and 
mitigation measures proposed by the project (i.e., those falling within state agency 
jurisdiction) are presented in Table 10-1, located at the end of this section. 
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10.2 MassHighway Proposed Section 61 Findings 

The following letter has been prepared in accordance with MassHighway practices for the 
preparation of a draft Section 61 Finding. 

 

November 13, 2006 

Mr. J. Lionel Lucien 
Manager, Public/Private Development Unit 
Bureau of Transportation Planning and Development 
Massachusetts Highway Department 
10 Park Place, Room 4150, 4th Floor 
Boston, MA  02116 

Re: Proposed Draft Section 61 Commitment Letter 
 Wayland Town Center 
 Wayland, Massachusetts (EOEA No. 13844) 

Dear Mr. Lucien: 

In order to assist you in the preparation of the Section 61 Finding for the proposed Wayland 
Town Center development (Executive Office of Environmental Affairs (EOEA) No. 13844), 
Vanasse & Associates, Inc. (VAI), on behalf of Twenty Wayland, LLC  has prepared a 
summary of the proposed transportation mitigation commitments.  The approximately 56.5 
acre site is bordered by Route 20 and the MBTA right-of-way to the south, Route 27 and 
residential properties to the north and east, and wetlands to the north.  Currently, the site 
contains the former Raytheon Company building.   

The elements of the proposed transportation mitigation program are documented in the 
November 30, 2006 Draft Environmental Impact Report (DEIR) prepared for the project and 
are listed below.   

The following measures will be implemented prior to site occupancy, with extensions 
allowable for permitting, or other excusable delays, except as noted below: 

Route 20, Route 27 and Route 126 

Replace the existing five lane cross-section on Route 20 at Route 27 and Route 126 with a 
four-lane cross section.  With the four-lane cross section, the lane uses on the Route 20 
eastbound and westbound approaches should be designated as shared through/left-turn lane 
and a shared through/right-turn lane.  Signal equipment modifications would also be 
necessary in order to accommodate the revised geometry.   
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Route 27 and Route 126 

Signalize the Route 27 at Route 126 intersection and provide for a coordinated traffic signal 
system with the signal at Route 20.  Vehicle queue detectors should be installed on the 
Route 27 approaches to Route 126 such that vehicular queues do not extend back to and 
block Millbrook Road or the proposed Route 27 site driveway.   

Route 27, Route 126, and Millbrook Road 

As a result of the signalization of Route 27 and Route 126 intersection, and the 
interconnection with the signal at Route 20, operations at this intersection are projected to 
improve.  This is a result of gaps created by the two signals to allow vehicles to exit 
Millbrook Road.  Do Not Block Intersection signs should be installed on the Routes 27/126 
approaches.   

Route 20 and Proposed Site Driveway 

The existing intersection geometry will need to be modified to safely and efficiently 
accommodate the projected site-generated traffic and cut-through traffic associated with the 
internal connector road.  Specifically, the Route 20 eastbound approach should be widened 
to accommodate a single exclusive left-turn lane and a through travel lane.  The Route 20 
westbound approach should be widened to accommodate a through travel lane and an 
exclusive right-turn lane.  The site driveway approach to Route 20 should provide separate 
left- and right-turn lanes.   

Further, a second option has been reviewed.  It is recommended that the proposed site 
driveway intersection be aligned opposite a new driveway to Russell’s Garden Center 
which would be brought under traffic signal control.  By constructing a new driveway to 
serve Russell’s Garden Center, the existing wide and uncontrolled curb cut along the south 
side of Route 20 (for Russell’s Garden Center) can be closed, significantly reducing 
vehicular conflicts along this section of Route 20.  This driveway would be constructed with 
assistance and approval from Russell’s Garden Center. 

Route 27 and Proposed Site Driveway 

The Route 27 northbound approach should be widened to accommodate an exclusive left-
turn lane and a through travel lane.  The Route 27 southbound approach should be 
widened to accommodate a through travel lane permitting right-turns.  The site driveway 
approach to Route 27 should provide separate left- and right-turn lanes.  Further, it is 
recommended that signal conduit and foundations be installed at this intersection such that 
when warranted, the intersection would be brought under traffic signal control.   
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Traffic Calming Measures 

In an effort to reduce the use of Glezen Lane, Bow Road and other local streets by residents 
of the Wayland Town Center project, and to slow travel speeds through these residential 
areas, appropriate traffic calming measures should be implemented.  Suggested measures 
include: 

♦ Reducing the width of the Glezen Lane between Route 27 and Training Field Road to 
18 to 20 feet over a distance of approximately 100 feet in order to slow vehicle travel 
speeds.   

♦ Modify flow through the Glezen Lane and Training Field Road intersection into a 
triangular shaped round-a-bout. 

♦ Reducing the width of the Glezen Lane between Route 126 and Moore Road to 18 to 
20 feet over a distance of approximately 100 feet in order to slow vehicle travel speeds.   

♦ Making a portion of Glezen Lane at Route 126 one-way, as well as a section of Moore 
Road one-way to reduce cut-through potential. 

♦ Reducing the width of the Bow Road between Route 27 and Route 126 to 16 to 18 feet 
over a distance of approximately 100 feet in order to slow vehicle travel speeds.   

♦ Potential consideration of round-a-bouts, depending on availability of right-of-way. 

♦ Speed tables to slow down vehicles. 

♦ Peak hour turn restrictions. 

♦ Selective speed enforcement on troublesome road sections. 

♦ Decorative side friction devices to reduce speeds (fences, stone walls, etc.). 

These restrictions should be designed in a location where appropriate lines of sight are 
available to allow motorists approaching the restriction to have clear lines of sight.  
Appropriate warning signs (ROAD NARROWS, YIELD TO ONCOMING TRAFFIC, DO 
NOT BLOCK INTERSECTION, etc.) and pavement markings should be installed in advance 
of the restriction. 

Additional suggested measures include: 

♦ Terminating one end of Bow Road such that Bow Road becomes a dead-end roadway. 

♦ Make Bow Road a one-way roadway. 
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These suggested traffic calming measures can be combined or selected individually to 
produce the desired effect of reducing travel speeds on Glezen Lane and diverting traffic 
from the usage of local residential streets to the main collector roadways.  All traffic calming 
measures should be reviewed by the Town of Wayland Fire Department to ensure that 
timely and efficient emergency vehicle response is maintained to the residents of Glezen 
Lane and Bow Road and those within the planned community. 

In addition, several minor street intersection approaches to either Routes 27 or 126 do not 
have STOP signs.  This includes River Road and Winthrop Road.  STOP signs should be 
installed on these roadways. 

Traffic Demand Management 

Transportation Demand Management (TDM) measures serve to reduce single occupant 
vehicles (SOV) traveling to and from the site.  A TDM program also encourages the use of 
alternative modes of transportation to reach the site.  The Proponent will implement a TDM 
program as an integral part of the proposed project.  The TDM program for the project 
primarily includes ridesharing, and bicycling, as discussed below. 

Ridesharing Programs – Ridesharing refers to encouraging commuters to ride in vehicles 
with other commuters rather than drive alone to work.  The most common forms of 
ridesharing are carpool and vanpools.  The benefits of such programs include less 
congestion, reduced fuel consumption, and better air quality.  The program will include: 

♦ Newsletters about the program; 

♦ Coordination with MassRides which leases commuter vans and provides administrative 
and organizational assistance;  and 

♦ In addition, the Proponent will evaluate the demand for a shared car service, such as 
ZipCar, to lessen the need for residents to own cars. 

♦ Participation with MassRides, the region’s commute management program, in 
ridesharing program, promotion of transit, and other “commuter choice” programs. 

♦ Join the Metro West/495 Transportation Management Agency (TMA) 

The Proponent is committed to providing TDM measures.  To this end, the Proponent will 
assign the Transportation Demand Management responsibilities to the campus 
transportation manager, who will oversee the various TDM programs. 

Bicycle Facilities  

To encourage bicycle commuting to and from the site, the Proponent will install bicycle 
racks as a part of the project.  Connections to the rail trail will also be explored. 
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Pedestrian Measures 

The project Proponent is also committed to provide pedestrian access to the site.  The 
project Proponent will donate $250,000 to the Town of Wayland for the purpose of 
constructing a walkway/bikeway along the existing MBTA ROW south of the site.  The 
project Proponent is also committed to provide access to the site from this 
walkway/bikeway, as well as to work with property owners south of the MBTA ROW to 
provide pedestrian access to Route 20. 

We trust that this information is helpful.  The Section 61 Finding should be issued to Frank 
Dougherty at Twenty Wayland, LLC, c/o KGI Properties, 45 Broad Street, 4th Floor, Boston, 
MA  02109.  If you have any questions regarding the transportation mitigation commitments 
associated with the project, please feel free to contact me. 

Sincerely, 

VANASSE & ASSOCIATES, INC. 

 

Kenneth P. Cram, P.E. 
Associate 

KPC/rla 

cc: RDV, SMB, File 
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10.3 Department of Environmental Protection Proposed Section 61 Findings 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
WAYLAND TOWN CENTER 

(EOEA #13844) 
(FOR A SEWER CONNECTION PERMIT) 

UNDER M.G.L. C.30, S.61 

 

These Findings for the Wayland Town Center project (EOEA #12683) have been prepared 
in accordance with the provisions of M.G.L. c. 30, Section 61 and 301 CMR 11.00.  On 
[insert date] the Secretary of Environmental Affairs issued a Certificate stating that the 
project’s Final Environmental Impact Report (FEIR), dated [insert date] complied with the 
MEPA statute and regulations. 

The Wayland Town Center project (the project) includes a mix of commercial, residential, 
town green open space, municipal amenities, and the designation of a site for a future 
municipal building.  The project has been approved by Town Meeting for a maximum of 
167,500 square feet of residential use (100 units), 155,000 square feet of retail space and 
10,000 square feet of office space.  Additionally, the Town of Wayland will be deeded a 
parcel within the development for construction of a 40,000 square-foot municipal building.  
Wastewater disposal service will be provided for the project through connection to the 
existing Town of Wayland municipal wastewater treatment plant and construction of an on-
site subsurface disposal system.  It is anticipated that the project, including the town’s 
parcel, will generate up to 54,900 gallons per day (gpd) of wastewater based on 
Massachusetts Department of Environmental Protection (DEP) Title V wastewater generation 
rates.  The Proponent has the contractual right to discharge 45,000 gpd into the Wayland 
municipal wastewater treatment plant.  This right has been confirmed in the project's 
Development Agreement with the Town of Wayland.  In addition, the Proponent anticipates 
using sections of the project site to construct an on-site septic system to discharge 9,900 
gpd of wastewater.   

As this project is currently described, it will require a Sewer Connection Permit from 
Department for wastewater disposal into the municipal sewerage system.  Through the 
MEPA review process, the following measures have been determined to be adequate to 
mitigate the project’s potential impacts: 

♦ Water conservation measures, including, low-flow fixtures, will be installed in 
residential, retail, office, and other facilities; 

♦ A resident and employee awareness program will be implemented to minimize 
wastewater generation and ensure ongoing water conservation. 
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Based upon its review of the MEPA documents, the permit applications submitted to date 
and the Department’s regulations, the Department finds that the terms and conditions to be 
incorporated into the permits required for this project will constitute all feasible measures to 
avoid damage to the environment and will minimize and mitigate such damage to the 
maximum extent practicable for those impacts subject to the Department’s authority.  
Implementation of the mitigation measures will occur in accordance with the terms and 
conditions set forth in the permits. 

 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

 

________________________________________  _____________________ 

BY        DATE 
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Table 10-1 Summary of Impacts and Mitigation Measures 

Subject Matter Impact  Mitigation Schedule 

Traffic Generation of 9,404 new 
vehicle trips per day 

Traffic mitigation commitments are detailed in Section 3.5.6 and include: 
Replacing the existing five lane cross-section on Route 20 at Route 27 and 
Route 126 with a four-lane cross section; signalizing the Route 27 at Route 
126 intersection and provide for a coordinated traffic signal system with 
the signal at Route 20; modifying the existing intersection geometry at the 
site driveway; and widening the Route 27 northbound approach to 
accommodate an exclusive left-turn lane and a through travel lane.  In 
addition, a Traffic Demand Management program will be put in place, a 
shuttle service will be promoted, bike racks will be installed and pedestrian 
access will be enhanced.   

During construction 

Air Quality Slight decrease in daily VOC 
and NOx emissions in AM 
peak period of the build 
condition versus the no-
build condition.  Increases 
in emissions in PM peak 
period and weekend peak 
periods. 

Traffic mitigation commitments are detailed in Section 3.5.6 and include: 
Replacing the existing five lane cross-section on Route 20 at Route 27 and 
Route 126 with a four-lane cross section; signalizing the Route 27 at Route 
126 intersection and provide for a coordinated traffic signal system with 
the signal at Route 20; modifying the existing intersection geometry at the 
site driveway; and widening the Route 27 northbound approach to 
accommodate an exclusive left-turn lane and a through travel lane.  In 
addition, a Traffic Demand Management program will be put in place, a 
shuttle service will be promoted, bike racks will be installed and pedestrian 
access will be enhanced.   

During construction 

Wetlands Impacts to bordering 
vegetated wetlands (off-site 
roadway improvements 
only).  Work in Riverfront 
Area (off-site and on-site). 

Replication of bordering vegetated wetlands at a 1.5:1 ratio, as required by 
the Town of Wayland Wetlands and Water Resources Bylaw.  Riverfront 
Area development confined to upland and previously disturbed areas. 

Prior to occupancy 

Stormwater 0.4 net new acres of 
impervious area 

The proposed stormwater management system will significantly improve 
the quality of the stormwater runoff and will include new catch basins with 
deep sumps and hoods, and low impact development (LID) techniques 
such as water quality swales, rain gardens, and bioretention basins. 

During construction 
and occupancy 
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Table 10-1 Summary of Impacts and Mitigation Measures (continued) 

Wastewater Generation of 54,900 
gallons per day of 
wastewater 

Water conservation fixtures will be installed in the residences and 
businesses.   

During construction 
and occupancy 

Water Supply  Consumption of 80,000 
gallons per day of water 

Water conservation fixtures will be installed in the residences and 
businesses.  Landscape design will use native and drought-resistant species 
to minimize irrigation requirements. 

During construction 
and occupancy 

Hazardous 
Waste Cleanup 

None None required.  Section 6.0 discusses the Raytheon Company’s ongoing 
cleanup activities at the site. 

 

Rare Species None identified The project is in the process of consulting with the NHESP to determine 
whether the project as designed would include a taking as defined by 
MESA.  The results of this consultation and any further assessment will be 
presented in the FEIR. 

Prior to construction 

Sustainable 
Design 

The full range of potential 
impacts associated with 
development and 
occupancy of the site. 

Sustainable design building elements, energy efficient building systems, 
and recycling efforts are just some of the measures that will be evaluated 
for inclusion as the project proceeds.  During the final design of the 
project, the Proponent will evaluate sustainable construction and operation 
measures, including sustainable design measures identified by the 
Leadership in Energy and Environmental Design (LEED) Green Building 
Rating System. 

During construction 
and occupancy 

Construction Temporary impacts on 
traffic, air quality, erosion 
control, noise and vibration, 
dust and wildlife and rare 
species. 

Careful planning of construction.  Planning to minimize water quality 
impacts.  Maintenance of a comprehensive SWPPP.  Requiring contractor 
compliance with air quality, noise, vibration, dust and construction traffic 
requirements. 

During construction 

 



 

 

11.0 Response to Comments 
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11.0 RESPONSE TO COMMENTS 

This Draft Environmental Impact Report (DEIR) is structured in response to the Certificate of 
the Secretary of Environmental Affairs on the Environmental Notification Form (ENF) issued 
August 25, 2006.  A copy of the Secretary’s Certificate is included at the end of Section 1.0 
of this DEIR. 

Section 11.0 responds to comment letters received from government agencies, elected 
officials, private organizations, and individuals on the ENF submitted July 17, 2006.  Each 
of these comment letters is included in this section of the DEIR.   

All of the attached comment letters have been assigned an abbreviation, as listed in  
Table 11-1.  Specific comments within each letter are noted in the margin of the letter with 
this abbreviation and a sequential numbering.  Preceding each comment letter is a listing of 
comment numbers accompanied by a response and/or a reference to the appropriate 
section of the DEIR in which the specific comment is addressed. 

Table 11-1 Comment Letters Received 

Commenter Abbreviation 

State Agencies  

Natural Heritage and Endangered Species Program NHESP 

Department of Environmental Protection – Boston DEP 

Department of Environmental Protection – Northeast Regional Office 
(2 letters) 

NERO 

Executive Office of Transportation EOT 

Regional Planning Agencies and Private Organizations  

Metropolitan Area Planning Council MAPC 

Metro West Growth Management Committee GMC 

Sudbury Valley Trustees SVT 

Sudbury, Assabet and Concord Wild Scenic River Stewardship Council RSC 

Mass Central Rail Trail MCRT 

Municipal  

Wayland Planning Board WPB 

Wayland Highway Department WHD 

Wayland Conservation Commission WCC 
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Table 11-1 Comment Letters Received (Continued) 

Individuals  
Maurice Rockett MR 

Joy Viola JV 

Judith Canty Graves JCG 

Jean Ann Schulte JAS 

Alan D. Mandl ADM 

Susan Reed SR 

Spencer Shearer SS 

Molly Upton (2 letters) MU 

William J. Murphy, Jr. WJM 

Frank Kennedy FK 

Richard Rayne RP 

Kim Reichelt KR 

Sherre Greenbaum SG 

Tom Sciacca TS 

Julia and Kevin Leney JKL 

Phil Kling PK 

Stan Robinson SR 

Linda Segal LS 
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NATURAL HERITAGE AND ENDANGERED SPECIES PROGRAM 

NHESP.01 An Information Request form was submitted to NHESP on September 7, 
2006, and a response letter from NHESP was received on October 10, 2006.  
This letter is included in Appendix E.  Rare species issues are reviewed in 
Section 7.0. 



jcadigan
Text Box
NHESP.01



1921\DEIR\11-Comments.doc 11-4 Response to Comments 
  Epsilon Associates, Inc. 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DEP.01 The project’s air quality analysis is described in Section 3.6. 

DEP.02 The project’s air quality analysis is described in Section 3.6. 

DEP.03 The project’s air quality analysis is described in Section 3.6. 

DEP.04 The Proponent will post idling restriction signs on the project site.  

DEP.05 As applicable, the Proponent will comply with the Rideshare Regulation.  
Proposed transportation demand management measures are discussed in 
Section 3.5.3.3. 

DEP.06 As is required when the mesoscale results show an increase in emissions from 
the no-build to build conditions, the Proponent has identified and reviewed 
reasonable and feasible reduction and mitigation measures to address the 
increase in emissions associated with the 2011 build scenario.  Proposed traffic 
mitigation measures are described in detail in Section 3.5. 

DEP.07 Truck deliveries will be scheduled for off-peak hours to the extent 
practicable. 

DEP.08 The Proponent acknowledges the importance of emission control and will 
seek bids from companies that have made voluntary compliance with the 
Clean Construction Equipment Initiative / Diesel Retrofit Program a priority.  
Proper emission controls, use of clean fuels, control of truck and equipment 
idling times and conducting operations without affect to neighbors’ clean air 
are all important priorities to the Proponent.  Please see Section 8.3. 

DEP.09 The project Proponent is committed to implementing TDM measures.  The 
TDM program also encourages the use of alternative modes of transportation 
to reach the site.  The Proponent will implement a TDM program as an 
integral part of the proposed project.  The TDM program for the project 
primarily includes ridesharing, and bicycling, as discussed below. 

Ridesharing Programs – Ridesharing refers to encouraging commuters to ride 
in vehicles with other commuters rather than drive alone to work.  The most 
common forms of ridesharing are carpool and vanpools.  The benefits of 
such programs include less congestion, reduced fuel consumption, and 
better air quality.  The program will include: 

♦ Dissemination of promotional TDM materials to residents; 

♦ Newsletters about the program; 

♦ Coordination with MassRides which leases commuter vans and 
provides administrative and organizational assistance; and 
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♦ In addition, the Proponent will evaluate the demand for a shared car 
service, such as ZipCar, to lessen the need for residents to own cars. 

♦ Participation with MassRides, the region’s commute management 
program, in ridesharing program, promotion of transit, and other 
“commuter choice” programs. 

♦ Join the Metro West/495 Transportation Management Agency (TMA) 

The Proponent is committed to providing TDM measures.  To this end, the 
Proponent will assign the Transportation Demand Management 
responsibilities to the campus transportation manager, who will oversee the 
various TDM programs. 

Bicycle Facilities -- To encourage bicycle commuting to and from the site, 
the Proponent will install bicycle racks as a part of the project.  Connections 
to the rail trail will also be explored. 

DEP.10 Retail tenants will be encouraged to offer incentives to shoppers who have 
arrived via carpool or other method other than single occupancy vehicle.  
Bicycle racks will be installed at part of the project and connections to the 
rail trail will be explored. 
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DEPARTMENT OF ENVIRONMENTAL PROECTION – NORTHEAST REGIONAL OFFICE 

NERO.01 Proposed Section 61 Findings are found in Section 10.0. 

NERO.02 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

NERO.03 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

NERO.04 Core Habitat C723 extends onto the project site from the west 
approximately to the mapped extent of bordering vegetated wetlands.  The 
Proponent recognizes the sensitive nature of this portion of the project site 
and is not proposing development in this location.  In addition a ten acre 
conservation restriction in this area will be granted to either the Sudbury 
Valley Trustees, Inc. or another non-profit corporation.  In the very 
southwestern corner of the project site C723 extends farther to the east, 
crossing a proposed access roadway to the site.  This roadway is a secondary 
access point and is being constructed over an existing paved roadway. 

NERO.05 Erosion and sedimentation controls to be employed during construction are 
discussed in Section 8.1.1.  The project’s stormwater management system is 
described in Section 4.2. 

NERO.06 Stormwater management for the project has been designed utilizing low 
impact development (LID) techniques such as water quality swales, rain 
gardens, and bioretention basins, which work together to protect the 
quantity and quality of stormwater recharged to the aquifer  beneath the site. 

NERO.07 The project’s stormwater management system is described in Section 4.2. 

NERO.08 Peak wastewater flows for the proposed project uses are tabulated in Section 
5.1.1 and usage of the proposed septic system is described in Section 5.1.3. 

NERO.09 The project site is located within a Zone II aquifer protection district and 
therefore is designated as a nitrogen sensitive area and must be designed in 
accordance with Title V nitrogen loading limitations.  Since the system is 
located in a nitrogen sensitive area and is also designed to treat more than 
2,000 gallons per day, it will be required to use a re-circulating sand filter 
(RSF) or other equivalent technology approved by DEP.  An alternative 
technology is proposed for the project such as a Fixed Activated Sludge 
Treatment (FAST) system.  Section 5.1.3 discusses the proposed septic 
system. 

NERO.10 The project’s air quality analysis is described in Section 3.6. 
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NERO.11 The project’s air quality analysis is described in Section 3.6. 

NERO.12 As is required when the mesoscale results show an increase in emissions from 
the no-build to build conditions, the Proponent has identified and reviewed 
reasonable and feasible reduction and mitigation measures to address the 
increase in emissions associated with the 2011 build scenario.  Proposed traffic 
mitigation measures are described in detail in Section 3.5. 

NERO.13 The Proponent will post idling restriction signs on the project site.   

NERO.14 As applicable, the Proponent will comply with the Rideshare Regulation. 

NERO.15 The Proponent will take reasonable steps to mitigate the project’s air quality 
impacts.  See Sections 3.5, 3.6 and 8.3 for specific air quality mitigation 
measures. 

NERO.16 To the extent feasible, deliveries will be made in off-peak hours. 

NERO.17 The Proponent will evaluate participation in the Diesel Retrofit Program. 

NERO.18 The project’s TDM plan is described in Section 10.0. 

NERO.19 The project’s TDM plan is described in Section 10.0. 

NERO.20 To the extent feasible, the project will recycle C&D waste. 

NERO.21 The project will comply with regulations applicable to the processing of 
asphalt, brick and concrete rubble. 

NERO.22 The project will comply will regulations applicable to crushing equipment. 

NERO.23 The project will comply will applicable asbestos handling regulations. 

NERO.24 The project will comply with all air pollution control regulations and will 
properly notify DEP of asbestos removal and demolition work.  Measures 
designed to mitigate dust, noise and odor nuisances are described in Section 
10.0. 

NERO.25 As building design advances, appropriate recycling infrastructure will be 
incorporated into the project. 

NERO.26 Wastewater is characterized in Section 5.1. 

NERO.27 The Proponent will work with the Town on issues relating to wastewater 
treatment capacity for the project. 

NERO.28 Please see Section 6.0 for discussion of hazardous waste issues. 
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EXECUTIVE OFFICE OF TRANSPORTATION 

EOT.01 The transportation study is presented in Section 3.0. 

EOT.02 Mitigation measures developed for the project by the Proponent are 
discussed in detail in Section 3.5.  The measures presented in Section 3.5 
will be completed prior to the occupancy of the project, as appropriate. 

EOT.03 Level of service summary tables as well as projected vehicular queues and 
presented in Section 3.0. 

EOT.04 The existing site was occupied within the last three years.  It should be 
noted that for future No-Build conditions, the existing facility was assumed 
to be re-occupied with office uses (if the Wayland Town Center project does 
not move ahead).  No credit was taken for existing trips that were counted as 
part of this DEIR. 

EOT.05 A traffic signal warrant analysis was performed for the proposed site 
driveway intersection and Route 20 and is included in the Appendix A.  The 
signal warrant analysis shows that based on existing Route 20 traffic 
volumes and the proposed site traffic volumes, a traffic signal is warranted. 

EOT.06 A roundabout was assessed to determine if implementation at the 
intersection of Route 20 and the proposed site driveway with and without a 
potential relocated Russell’s Garden Center driveway.  A roundabout was 
discounted because there is not sufficient right-of-way to construct (Route 20 
right-of way is 50 feet wide in the vicinity of the proposed site driveway.  
Analyses performed for the Build conditions indicate that the roundabout 
would fail, with lengthy queues on Route 20.  Further analyses indicate that 
Route 20 would need to be widened to provide two lanes per direction 
entering the roundabout, which would require property beyond the 
Proponent’s control.  The roundabout analyses are contained in 
Appendix A. 

EOT.07 The traffic study in Section 3.0 includes the requested study area. 

EOT.08 Conceptual improvement plans have been included in Section 3.0 of this 
DEIR. 

EOT.09 A complete drainage analysis will be performed for the culvert under Route 
20 at Route 27/Route 126. 

EOT.10 A TDM program has been developed for the proposed project.  Sidewalks 
have been incorporated into the site design, and potential locations for 
connections to the potential rail trail (to be located within the adjacent 
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MBTA right-or-way) have been identified.  The residential component of the 
project is not intended to be an age-restricted development.  Currently, 100 
apartment units are proposed.   

As it relates to the elderly, the Wayland Council on Aging (COA) offers 
shuttle service to town residents Monday through Friday, 8:00 AM to 4:00 
PM through JFK Transportation.  This service is by appointment, with two to 
three days advance notice. 

EOT.11 The status of state and local permitting is reviewed Section 1.0, Project 
Description. 
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METROPOLITAN AREA PLANNING COUNCIL 

MAPC.01 The proposed rail trail is a Town of Wayland project.  The Proponent is 
contributing $250,000 towards its completion. 

MAPC.02 The Wayland Council on Aging (COA) offers the only shuttle service in the 
area.  This is for town residents, Monday through Friday, 8:00 AM to 4:00 
PM through JFK Transportation.  This service is by appointment, with two to 
three days advance notice.  The MBTA offers no public transportation 
services in Wayland.   

Should bus service be provided to the area, the design of the site could be 
modified to permit bus stops on-site. 

MAPC.03 A TDM program has been developed for the proposed project. 

MAPC.04 LID techniques proposed for the project include the use of water quality 
swales, rain gardens, and bioretention basins to increase times of 
concentration, promote groundwater recharge, and enhance water quality.  
The water quality swales will be planted with grass on the bottom and sides 
to slow the runoff velocity and filter pollutants.  The rain gardens and 
bioretention basins will be planted with a combination of grasses, 
perennials, shrubs, and small trees.  The clean stormwater runoff from the 
building rooftops will be directed to the water quality swales and 
bioretention basins to provide additional groundwater recharge. 
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METRO WEST GROWTH MANAGEMENT COMMITTEE 

GMC.01 Project related impacts and proposed mitigation measures for those impacts 
are discussed in Section 10.0. 

GMC.02 The project site is located within a Zone II aquifer protection district and 
therefore is designated as a nitrogen sensitive area and must be designed in 
accordance with Title V nitrogen loading limitations.  Since the system is 
located in a nitrogen sensitive area and also is designed to treat more than 
2,000 gallons per day, it will be required to use a re-circulating sand filter 
(RSF) or other equivalent technology approved by MA DEP.  An alternative 
technology is proposed for the project such as a Fixed Activated Sludge 
Treatment (FAST) system.  Section 5.1.3 discusses the proposed septic 
system. 

GMC.03 The water supply needs of the proposed project are discussed in Section 5.2. 

GMC.04 LID techniques proposed for the project include the use of water quality 
swales, rain gardens, and bioretention basins to increase times of 
concentration, promote groundwater recharge, and enhance water quality.  
The water quality swales will be planted with grass on the bottom and sides 
to slow the runoff velocity and filter pollutants.  The rain gardens and 
bioretention basins will be planted with a combination of grasses, 
perennials, shrubs, and small trees.  The clean stormwater runoff from the 
building rooftops will be directed to the water quality swales and 
bioretention basins to provide additional groundwater recharge. 

GMC.05 Sustainable design measures proposed for this project are discussed in 
Section 9.0. 

GMC.06 The town of Wayland and the town of Sudbury were contacted to determine 
projects that could impact traffic volumes in the study area.  Traffic from 
these projects was included in the background traffic projections.  
Additionally, a 1.0 percent growth rate, compounded annually, was applied 
to the existing traffic volumes to account for growth not attributed to the 
specific identified background projects. 

GMC.07 The number of parking spaces for the project was determined using a shared 
parking analysis, which is described in Section 3.4.3.  Stormwater 
management for the project has been designed utilizing low impact 
development (LID) techniques such as water quality swales, rain gardens, 
and bioretention basins, which work together to protect the quantity and 
quality of stormwater recharged to the aquifer beneath the site. 

GMC.08 A TDM program has been developed for the proposed project. 
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SUDBURY VALLEY TRUSTEES 

SVT.01 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

SVT.02 LID techniques proposed for the project include the use of water quality 
swales, rain gardens, and bioretention basins to increase times of 
concentration, promote groundwater recharge, and enhance water quality.  
The water quality swales will be planted with grass on the bottom and sides 
to slow the runoff velocity and filter pollutants.  The rain gardens and 
bioretention basins will be planted with a combination of grasses, 
perennials, shrubs, and small trees.  The clean stormwater runoff from the 
building rooftops will be directed to the water quality swales and 
bioretention basins to provide additional groundwater recharge. 

SVT.03 The Proponent will evaluate organic landscaping practices. 

SVT.04 The project’s stormwater management system is described in Section 4.2. 

SVT.05 Water supply is discussed in Section 5.2. 

SVT.06 Rare species issues are discussed in Section 7.0. 

SVT.07 Wastewater issues are discussed in Section 5.1. 

SVT.08 The Proponent acknowledges the commenter’s interest in becoming the 
grantee of a conservation restriction. 

SVT.09 Rare species issues are discussed in Section 7.0, and the Proponent 
anticipates that additional information will be provided in the FEIR. 
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SUDBURY, ASSABET AND CONCORD WILD SCENIC RIVER STEWARDSHIP COUNCIL 

RSC.01 Rare species issues are addressed in Section 7.0. 

RSC.02 Rare species issues are addressed in Section 7.0. 

RSC.03 Wastewater issues are discussed in Section 5.1, and the project’s stormwater 
management plan is discussed in Section 4.2. 

RSC.04 Wastewater issues are discussed in Section 5.1, and the project’s stormwater 
management plan is discussed in Section 4.2. 

RSC.05 Wastewater issues are discussed in Section 5.1. 

RSC.06 Wastewater issues are discussed in Section 5.1. 

RSC.07 The project’s stormwater management plan is discussed in Section 4.2. 

RSC.08 Hazardous waste is discussed in Section 6.0. 

RSC.09 This matter is not within the MEPA Scope. 

RSC.10 The Proponent will evaluate the use of organic fertilizers and pesticides and 
will use minimal amounts of either. 

RSC.11 The project’s landscaping plan will specify native, drought tolerant plant 
materials as much as possible. 

RSC.12 The project’s stormwater management plan is discussed in Section 4.2. 

RSC.13 Water supply is address in Section 5.2. 

RSC.14 The project’s stormwater management plan is discussed in Section 4.2. 

RSC.15 This comment is not within the MEPA Scope. 

RSC.16 The Proponent is coordinating with MassHighway on the project’s 
transportation issues (see Section 3.0). 
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MASS CENTRAL RAIL TRAIL COALITION 

The Proponent thanks the Mass Central Rail Trail coalition for its support of the project’s 
proposed provision of $250,000 to the Town of Wayland for the creation of a bike path 
along the MBTA right-of-way that abuts the project site. 
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WAYLAND PLANNING BOARD  

WPB.01 This matter is not within the MEPA Scope. 

WPB.02 The project’s stormwater management system is described in Section 4.2. 

WPB.03 Hazardous waste issues are discussed in Section 6.0. 

WPB.04 The project’s traffic study is found in Section 3.0 and addresses the north 
Wayland intersections. 

WPB.05 The construction of the project will involve the use of designated routes, 
defined in coordination with Town of Wayland staff, prior to the start of 
construction.  The project Proponent will require all contractors to access 
the site from Route 20.  The use of local residential streets will be 
prohibited.  The contractor will establish site trailers and staging areas to 
minimize impacts on traffic.  Trucks will be required to wait in on-site 
staging areas and will be prohibited from waiting on Route 20. 

WPB.06 The project Proponent has developed two conceptual plans for the site 
driveway to Route 20, with and without a potential driveway to Russell’s 
Garden Center.  The project Proponent has been, and continues to work 
with Russell’s Garden Center to develop an access plan that will be suitable 
for both entities. 

WPB.07 Sidewalks have been incorporated into the site design, and potential 
locations for connections to the potential rail trail (to be located within the 
adjacent MBTA right-or-way) have been identified. 

WPB.08 Water supply is addressed in Section 5.2. 

WPB.09 Water supply is addressed in Section 5.2. 

WPB.10 Wastewater is addressed in Section 5.1. 
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WAYLAND HIGHWAY DEPARTMENT  

WHD.01 The transportation study is presented in Section 3.0.  This effort focused on 
the identified study area requested by the town, MEPA and MassHighway. 

WHD.02 Included within the transportation study is an assessment of two access 
alternatives.  Access Alternative No. 1 reviewed a two driveway plan (access 
to Route 20 and to Route 27) and Access Alternative No. 2 reviewed a 
single access plan (access to Route 20 only). 

WHD.03 Wetland resources areas on the project site are discussed in Section 4.0. 

WHD.04 The construction of the project will involve the use of designated routes, 
defined in coordination with Town of Wayland staff, prior to the start of 
construction.  The project Proponent will require all contractors to access 
the site from Route 20.  The use of local residential streets will be 
prohibited.  The contractor will establish site trailers and staging areas to 
minimize impacts on traffic.  Trucks will be required to wait in on-site 
staging areas and will be prohibited from waiting on Route 20. 
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WAYLAND CONSERVATION COMMISSION 

WCC.01 Figure 4-1 illustrates resource area locations. 

WCC.02 The Proponent is making every effort to avoid impacts to riverfront area, 
and, as shown on project plans, less than ten percent of the project site’s 
riverfront area will be affected. 

WCC.03 The project’s wetland impacts will be mitigated as required under the 
Wetlands Protection Act and the Town of Wayland’s Wetlands and Water 
Resources Bylaw. 

WCC.04 As discussed in Section 4.2, the project’s stormwater management plan will 
comply with DEP’s Stormwater Management Policy.   

WCC.05 The Proponent has begun consultation with the Natural Heritage and 
Endangered Species Program of the state’s Division of Fisheries and Wildlife, 
and state-protected species occurring on or adjacent to the project site will 
be treated as required under the Massachusetts Endangered Species Act.  

WCC.06 Low impact development techniques such as water quality swales, rain 
gardens, and bioretention basins, will be incorporated into the project.   

WCC.07 The Town of Wayland’s Municipal Wastewater Treatment Facility is 
discussed in Section 5.1.2. 
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MAURICE ROCKETT  

MR.01 Hazardous waste is address in Section 6.0. 

MR.02 Water supply is addressed in Section 5.2. 
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JOY VIOLA 

JV.01 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

JV.02 State-protected species occurring on or near the project site are discussed in 
Section 7.0. 
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JUDITH CANTY GRAVES 

JCG.01 The project’s transportation study is found in Section 3.0. 

JCG.02 The project will comply with applicable statutes and regulations intended to 
protect the Sudbury River and Great Meadows National Wildlife Refuge.  
The project’s efforts to avoid and minimize impacts to wetland resource 
areas and state-protected species are discussed in Sections 4.0 and 7.0, 
respectively. 



jcadigan
Text Box
JCG.01JCG.02



1921\DEIR\11-Comments.doc 11-21 Response to Comments 
  Epsilon Associates, Inc. 

JEAN ANN SCHULTE  

JAS.01 The project’s water supply is described in Section 5.2. 

JAS.02 The project’s stormwater management system is described in Section 4.2. 

JAS.03 The project’s traffic study is found in Section 3.0. 



jcadigan
Text Box
JAS.01JAS.02JAS.03



1921\DEIR\11-Comments.doc 11-22 Response to Comments 
  Epsilon Associates, Inc. 

ALAN D. MANDL 

ADM.01 The project’s traffic study is found in Section 3.0. 

ADM.02 The project’s traffic study is found in Section 3.0. 

ADM.03 The project’s traffic study is found in Section 3.0. 

ADM.04 Wastewater and water supply issues are discussed in Section 5.0. 
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SUSAN REED 

SR.01 The project’s traffic study is found in Section 3.0. 

SR.02 Wastewater and water supply issues are discussed in Section 5.0. 

SR.03 Wastewater and water supply issues are discussed in Section 5.0. 

SR.04 The project’s stormwater management system is described in Section 4.2. 

SR.05 State-protected species occurring on or near the project site are discussed in 
Section 7.0. 

SR.06 Hazardous waste is address in Section 6.0. 
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SPENCER SHEARER 

SS.01 The project’s traffic study is found in Section 3.0. 

SS.02 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 
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MOLLY UPTON (2 letters) 

MU.01 The proposed building envelope is shown on Figure 1-3. 

MU.02 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

MU.03 The project’s traffic study is found in Section 3.0. 

MU.04 The project’s traffic study is found in Section 3.0. 

MU.05 Wastewater issues are discussed in Section 5.1. 

MU.06 The project’s septic system is described in Section 5.1.2. 

MU.07 Hazardous waste is addressed in Section 6.0. 

MU.08 The project’s stormwater management system is described in Section 4.2. 

MU.09 The project’s water supply is described in Section 5.2. 

MU.10 Please see Section 7.0 for discussion of state-protected species occurring on 
or near the project site that have been identified by NHESP. 
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RICHARD PAYNE 

RP.01 The project’s traffic study is found in Section 3.0. 
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WILLIAM J. MURPHY 

WM.01 The project’s stormwater management system is described in Section 4.2. 
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FRANK KENNEDY 

FK.01 Hazardous waste is addressed in Section 6.0. 

FK.02 The project’s stormwater management system is described in Section 4.2. 

FK.03 The project’s water supply is described in Section 5.2. 

FK.04 The project’s traffic study is found in Section 3.0. 
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KIM REICHELT 

KR.01 As requested, the commenter’s address has been added to the project’s 
mailing list. 

KR.02 The Proponent is providing $250,000 to the Town of Wayland for the 
creation of a bike path and possibly a historic interpretative railroad site 
along the current MBTA right-of-way that abuts the southeastern edge of the 
site.  This project is being undertaken separately by the Town and, if the 
bike path and interpretative railroad site are not constructed, the Town may 
use the $250,000 for other purposes. 
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SHERRE GREENBAUM 

SG.01 Wetland resource areas and the project’s efforts to avoid and minimize 
impacts to these resource areas are discussed in Section 4.0. 

SG.02 The project’s stormwater management system is described in Section 4.2. 

SG.03 Please see Sections 3.0 and 4.0. 

SG.04 The project’s water supply is described in Section 5.2. 

SG.05 The project’s water supply is described in Section 5.2. 

SG.06 The project’s water supply is described in Section 5.2. 

SG.07 Hazardous waste is addressed in Section 6.0. 

SG.08 The project’s stormwater management system is described in Section 4.2. 

SG.09 Wastewater issues are discussed in Section 5.1. 

SG.10 Wastewater issues are discussed in Section 5.1. 

SG.11 Wastewater issues are discussed in Section 5.1. 

SG.12 Wastewater issues are discussed in Section 5.1. 

SG.13 Wastewater issues are discussed in Section 5.1. 

SG.14 Wastewater issues are discussed in Section 5.1. 
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THOMAS SCIACCA 

TS.01 Wastewater issues are discussed in Section 5.1, and the project’s stormwater 
management plan is discussed in Section 4.2. 

TS.02 The project’s traffic study is found in Section 3.0. 

TS.03 The project’s water supply is described in Section 5.2. 

TS.04 The project’s stormwater management system is described in Section 4.2. 

TS.05 The project’s traffic study is found in Section 3.0. 
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JULIA AND KEVIN LENEY 

JKL.01 Hazardous waste is addressed in Section 6.0. 

JKL.02 Hazardous waste is addressed in Section 6.0. 

JKL.03 The project’s water supply is described in Section 5.2. 

JKL.04 The project’s water supply is described in Section 5.2. 

JKL.05 The project’s stormwater management system is described in Section 4.2, 
and wastewater issues are discussed in Section 5.1. 
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PHIL KLING 

PK.01 The project’s traffic study is found in Section 3.0. 

PK.02 The project’s traffic study is found in Section 3.0. 

PK.03 As required in the Secretary’s Certificate on the ENF, project alternatives are 
discussed in Section 2.0. 
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STAN ROBINSON 

SR.01 The project’s water supply is described in Section 5.2. 

SR.02 The project’s water supply is described in Section 5.2. 

SR.03 These matters are not within the MEPA Scope. 

SR.04 These matters are not within the MEPA Scope. 

SR.05 The project’s air quality impacts are discussed in Section 3.0. 

SR.06 These matters are not within the MEPA Scope. 
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LINDA L. SEGAL 

LS.01 Wetland resource areas and riverfront area are identified in Section 4.0. 

LS.02 The building envelope is shown on Figure 1-6. 

LS.03 AULs are discussed in Section 6.2. 

LS.04 Wastewater issues are discussed in Section 5.1. 

LS.05 Floodplain is discussed in Section 4.0. 

LS.06 Wastewater issues are discussed in Section 5.1. 

LS.07 The project’s water supply is described in Section 5.2. 

LS.08 The potential use of the municipal pad evaluated was selected to provide 
conservative estimates of water use and traffic generation.  

LS.09 Mitigation is discussed in Section 10.0. 

LS.10 The project’s stormwater management system is described in Section 4.2, 
and wastewater issues are discussed in Section 5.1. 

LS.11 The project’s water supply is described in Section 5.2. 

LS.12 These matters are not within the MEPA Scope. 

LS.13 The project’s stormwater management system is described in Section 4.2. 

LS.14 Wastewater issues are discussed in Section 5.1. 

LS.15 Rare species are discussed in Section 7.0. 

LS.16 Hazardous waste is addressed in Section 6.0. 

LS.17 The project’s stormwater management system is described in Section 4.2. 

LS.18 The project’s traffic study is found in Section 3.0. 

LS.19 The project’s traffic study is found in Section 3.0. 

LS.20 The project’s water supply is described in Section 5.2. 

LS.21 The project’s traffic study is found in Section 3.0.  Public safety issues are 
not within the MEPA Scope. 
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LS.22 The Proponent is granting a Conservation Restriction and Easement for a 
portion of the property consisting of 10 acres to either the Sudbury Valley 
Trustees, Inc. or another non-profit corporation. 

LS.23 This matter is not within the MEPA Scope. 

LS.24 The project’s traffic study is found in Section 3.0. 

LS.25 Hazardous waste is addressed in Section 6.0. 

LS.26 Riverfront area is described in Section 4.0. 

LS.27 Project impacts are calculated in accordance with the requirements of the 
MEPA regulations. 

LS.28 The project’s stormwater management system is described in Section 4.2. 
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Appendix A  Transportation Data  

Appendix A, Transportation Data, is available upon request 
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Proiect Location and Description 

The project site has an area of approximately 56.9 acres and is located at 400 Boston Post Road, in 
Wayland, MA (See Figure 1 - Locus Map). The site is bound by Route 20 (Boston Post Road) to the 
south, the Wayland Business Center property to the North, Sudbury River to the west and the Wayland 
meadows property and Route 27 (Old Sudbury Road) to the East. There are wetland areas on the site. 
The larger wetland is located at the western portion of the site adjacent to Sudbury River, two smaller 
wetland areas are at the north east portion of the site adjacent to the Wayland Business Center property, 
and on the south east portion of site adjacent to Route 20. 

Approximately 25 acres of the site is currently developed. The existing development contains a building 
formerly occupied by Raytheon with a footprint area of f272,700 square feet and a f 10,500 square foot 
building formerly utilized as a daycare center and associated parking. There is a Wastewater Treatment 
facility on site which is owned and operated by the Town of Wayland. The existing topography of the 
project site generally slopes east to west and ranges from elevation f146 at the eastern property line 
adjacent to the Wayland Meadows Property to elevation f 11 6 at the western side of the site in the large 
wetland area adjacent to Sudbury River. 

The proposed development program consists of demolishing the existing 272,700 square foot building and 
constructing a mixed use development consisting of residential, municipal and retail use buildings, with 
associated parking facilities, utilities, and stormwater collection system (See Figure 2 - Site Plan). The 
stormwater management system for the proposed project has been designed in accordance with the 
MADEP's Stormwater Management Policy and Standards and the Town of Wayland's Wetlands and 
Water Resources Bylaw Chapter 194 Rules and Regulations. 

Stormwater quality control will be achieved through a program of Best Management Practices (BMP's). 
The proposed stormwater management system will significantly improve the quality of the stormwater 
runoff. The existing pavement runoff drains to catch basins which direct runoff to wetland resource areas 
without additional water quality treatment. The proposed stormwater management system for the project 
will include new catch basins with deep sumps and hoods, and the use of innovative low impact 
development (LID) techniques. 

Low Impact Development is a stormwater management approach with the goal to mimic the site's pre- 
development hydrology. This is done by using design techniques that infiltrate, filter, store, and detain 
water throughout the site using decentralized micro-scale controls. LID includes structural and non- 
structural strategies such as retention areas, reduction of impervious surfaces, lengthening of flow paths, 
and the preservation of existing vegetation and landscape features. Redevelopment and improving 
stormwater quality of existing sites, and energy and water conservation are also examples of LID 
techniques. 

LID techniques proposed for the project include the use of water quality swales, rain gardens, and bio- 
retention basins to increase times of concentration, promote groundwater recharge, and enhance water 
quality. The water quality swales will be planted with grass on the bottom and sides to slow the m o f f  
velocity and filter pollutants. The rain gardens and bio-retention basins will be planted with a combination 
of grasses, perennials, shrubs, and small trees. The clean stormwater runoff from the building rooftops 
will be directed to the water quality swales and bio-retention basins to provide additional groundwater 
recharge. 
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Based on a review of The National Flood Hazard Insurance Rate Map for the Town of Wayland, 
Massachusetts, Community Panel No 250224 0002 C, Dated (Revised) February 19,1986, the project site 
is located within the following zones: 

Zone A - Area of 100 year flood 
Zone B - Area between 100 year and 500 year floods 
Zone C - Area of Minimal Flooding 

Design Obiectives and Methodologies 

The stormwater management system was designed to control post-development peak runoff from the site 
by keeping it at or below the levels of pre-development. This was done by analyzing the 2-year, 10-year, 
and 100-year 24-hour storm events using the Hydraflow Hydrographs 2004 computer program. 
Hydraflow uses TR-20, the SCS Unit Hydrograph method (an industry accepted method) capable of 
developing runoff hydrographs for both simple and complex drainage basins. Hydraflow computes SCS 
Method Runoff Hydrographs by convoluting a rainfall hyetograph through a unit hydrograph. 

Utilizing the TR-20 method in Hydraflow, the following data is necessary for input: 

Watershed Area: Areas of each watershed are calculated and expressed in acres for these calculations. 
SCS Curve Number (CN): Based on the cover type and hydrologic soil group, a weighted curve number 
(CN) was determined for each of the existing watersheds utilizing Table 2-2a- RunoffCurve Numbers For 
Urban Areas and Worksheet 2, Runoff Curve Number and Runofffiom the Soil Conservation Service 
Technical Release 55 - Urban Hydrology for Small Watersheds 
Time Interval (Minutes): For the most compatible results with the existing conditions, this value is 
defined at 2 minutes. 
Time of Concentration, Tc (Minutes): The time of concentration for each watershed was determined by 
finding the time necessary for runoff to travel from the hydraulically most distant point in the watershed to 
the point of concentration. Time of concentrations were calculated using TR-55 worksheets with a 
minimum recommended time of concentration of 6 minutes. 
SCS 24-Hour Storm Type: For the greater New England region, a Type I11 storm is recommended for 
drainage calculations. 
Rainfall Precipitation: Rainfall precipitations for the 2, 10, and 25 year, 24-hour storm events were 
obtained using Figure B-1 from Technical Paper No. 40 (TP-40) Rainfall Frequency Atlas of the United 
States and are as follows for Wayland, MA: 

2-year storm event: 3.1 inches 
10-year storm event: 4.5 inches 
25-year storm event: 5.3 inches 

As per Town of Wayland Wetland regulations, a 24 hour storm event with a depth of 1 inch will be 
required as part of the analysis. The minimum depth for a 24 hour 100 year storm depth will be 7 inches as 
per the Town of Wayland Wetland Regulations. 

An on-site subsurface storm drainage collection system was designed to carry a minimum 10-year storm 
event through the site using the Hydraflow Storm Sewers Program. This program uses the Rational 
Method for estimating runoff and storm drainage pipes are sized based on calculated flows using 
Manning's Equation (See Appendix D for Storm Sewer Sizing Calculations). 

Wayland Town Center 
R.J. O'Connell & Associates, Inc. Page 2 

Stormwater Management Study 



The site was divided into sub-areas, each contributing runoff to an individual catch basin inlet or roof 
drain. A value for area, time of concentration, and a runoff coefficient were calculated for each 
contributing sub-area. Rainfall intensities are calculated based on regional precipitation values provided 
in Technical Memorandum Hydro-35. 

Existing Soils 

The Soil Survey of Middlesex County, Massachusetts, completed by the National Resource Conservation 
Service (NRCS, formerly the Soil Conservation Service), was reviewed for general information on the 
soils within the site area (See Figure 3 - Soil Map). The mapped soils shown within the site limits are 
identified as follows: 

Soil Number Soil Type Hydrologic Group 

255A Windsor Loamy Sand, 0 to 3 percent slopes A 
602 Urban Land Null 
3 6A Saco Mucky Silt Loam, 0 to 1 percent slopes D 
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Existing Conditions Runoff 

The existing topography and land cover has been analyzed and 6 watershed areas were delineated with a 
combined area of h43 acres for stormwater runoff. The watershed areas consist of the project site as well 
as any contributing off-site areas that direct runoff onto the project site. Six analysis points corresponding 
to the watersheds were used for determining the existing runoff leaving the site. The same points were 
used for the proposed runoff leaving the site to ensure that there will be no increase in peak runoff rates 
for the 2, l0,25, and 100 year, 24 hour design storms (see Figure 4 - Pre-development watershed). 

EW-1 is 17.42 acres and is predominantly impervious, consisting of the 6.26 acres of roof area of the 
existing Raytheon building, sidewalks and landscaped islands, a small area of runoff from offsite and a 
large portion of the existing parking lot. Runoff currently travels east to west and is captured by a number 
of catch basins and piped to a 36"combined sewer and storm pipe which discharges into the large wetland. 

EW-2 has an area of 4.1 1 acres and consists mainly of paved areas with a small portion of a landscaped 
island and the roof runoff from the existing 10,500 square foot building. Runoff sheet flows northwest and 
is collected by catch basins and discharges directly into the wetland through an existing 18" storm pipe. 

EW-3 is 12.27 acres in size and groundcover is predominantly previous consisting of grass, brush, woods 
and a small portion of the existing paved area. Runoff from this watershed is overland flow, which travels 
east to west directly into the existing wetland without any stormwater collection system capturing the 
runoff. 

EW-4 has an area of 1.58 acres and is made up of the existing paved area and grass lawn area. Runoff 
currently sheet flows southwest into two ponds which are separated by the existing driveway entrance 
from Route 20 (Boston Post Road). These two ponds are connected by a culvert under the driveway and 
have no outlet, therefore during a large storm event, the ponds will overflow into Route 20. 

EW-5 is 5.15 acres in size and is predominately pervious, consisting of light brush and lawn area. The 
existing Wayland Wastewater treatment plant is part of this watershed and a small portion of runoff from 
off site contributes to this area. Runoff from this watershed is overland flow, which travels north east 
towards Old Sudbury Road, down the existing entrance from Old Sudbury Road and discharges at a low 
point before Old Sudbury Road into the Wayland Meadows property. 

EW-6 has an area of 2.45 acres, and is made up of the existing access driveway at the south east corner of 
the Raytheon Building and thick brush along the south east corner of the property. Runoff sheet flows 
south directly into the existing wetland located at the south-east corner of the property. 
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The existing peak rates of stormwater runoff leaving the site are summarized as follows: 
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Analysis Point 

Analysis Point 1 
Existing 36" CMP 
combined 
stodsewer 
culvert at Wetland 
Analysis Point 2 
Existing Culvert at 
Wetland 
Analysis Point 3 

Analysis Point 4 
Overland flow 
southeast to 
Boston Post Road 
Analysis Point 5 
Overland flow 
north to 
Way land 
Meadows 
Analysis Point 6 
Overland flow 
southeast to 
existing wetland 
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Contributing 
Watersheds 

EW-l 
(1 7.42 Acres) 

EW-2 
(4.1 1 Acres) 

EW-1, EW2, 
EW-3 
(33.8 Acres) 

EW-4 
(1.58 Acres) 

EW-5 
(5.15 Acres) 

EW-6 
(2.45 Acres) 

1 -inch 
(CFS) 

3.37 

0.86 

4..17 

0.00 

0.00 

0.00 

Receiving 
Watershed 

Existing 
Large 
wetland 

Boston 
Post Road 

Wayland 
Meadows 

Existing 
small 
Wetland 

2-YEAR 
(CFS 

32.36 

8.25 

40.12 

1.37 

0.02 

0.27 

1 0-Y EAR 
(CFS) 

54.24 

13.82 

67.46 

2.93 

0.42 

2.03 

25-YEAR 
(CFS) 

66.82 

17.03 

83.67 

3.90 

1.18 

3.47 

100-YEAR 
(CFS) 

93.47 

23.83 

1 19.93 

6.07 

4.40 

7.07 





Proposed Conditions Runoff 

The proposed site was also broken up into six watersheds with a combined area of *43 acres (See Figure 5 
- Proposed Watershed Plan). Catch basins and water quality swales and rain gardens have been designed 
to collect runoff and discharge into bio-retention basins which will discharge the runoff at a controlled 
rate. Six analysis points corresponding to the watersheds were used for determining the proposed runoff 
that will leave the site. The same points were used for the existing runoff leaving the site to ensure that 
there will be no increase in runoff rates for the 2, l0,25, and 100 year, 24 hour design storms. A curve 
number and time of concentration were calculated for each watershed using Soil Conservation Service 
TR-55 methods (See Appendix C for Proposed Conditions Hydrology Calculations). The recommended 
minimum time of concentration of 6 minutes was used for watersheds PW-1, PW-2B, PW-5B, and PW- 
6B. 

Watershed PW-1 is made up of the proposed paved areas, sidewalks, landscaped islands, roof areas and 
the existing Wayland Wastewater treatment plant. The area of PW-1 is 7.71 acres and is located in the 
center of the site. The runoff from this watershed is collected in catch basins and water quality swales and 
directed to Bio-retention Basin 2.. Runoff from Basin 2 and is discharged through a 24" diameter pipe into 
the existing drain pipe which outlets into the large wetland located at the western portion of the site 
(Analysis Point 1). 

Watershed PW-2 (PW-2A and PW-2B) is made up of paved areas, sidewalks, roof areas and landscaped 
areas located at the southern portion of the site. The total area of all watersheds in PW-2 is 8.90 acres. 
Majority of the runoff from PW-2 is collected in rain gardens and discharge into Bio-retention Basin 1. 
Runoff is discharged via an outlet control structure at a controlled rate into an existing drain pipe which 
discharges into the large wetland located at the western portion of the site (Analysis Point 2). 

Watershed PW-3 (PW-3A and 3B) is made up of the proposed paved areas, landscaped islands, roof 
areas and a large undisturbed area consisting of grass, brush, and woods. The total area of all watersheds 
in PW-3 is 15.85 acres and is located in the western portion of the site. Runoff from the undisturbed area 
(PW-3B) will continue to runoff as it does presently, which is overland flow into the large wetland. All 
runoff in the developed areas (PW-3A) is collected in catch basins and water quality swales and directed 
to Bio-Retention Basin-4. Bio-retention basin 4 will contain a wide level spreader to allow the runoff to 
overflow at a slow rate into the large wetland and has been analyzed as part of Analysis Point 3. 

Watershed PW-4 has a total area of 2.28 Acres and is located at the South Western portion of the site. 
PW-4 consists of paved areas and landscaped islands. Runoff is predominately sheet flow into water 
quality swales which outlet into two existing ponds. Currently the two ponds will overflow during a large 
storm event onto Boston Post Road. An over flow structure will be added to the ponds which is designed 
to allow the overflow during a large storm to discharge into the large wetland area on the western portion 
of the site. This overflow runoff is included in drainage calculations at Analysis Point 2. 

Watershed PW-5 (PW-5A and 5B) is made up of paved areas and landscaped islands. The total area of all 
watersheds in PW-5 is 6.64 acres and is located at the north-eastern portion of the site. Runoff is 
predominately sheet flow into water quality swales which outlets into Bio-retention Basin 3. Overflow 
from Basin 3 will be discharged north to the Wayland Meadows Property. 

Watershed PW-6 (PW-6A and PW-6B) is made up of paved areas, landscaped islands, sidewalks and a 
small undisturbed area consisting of grass, and brush. The total area of all watersheds in PW-6 is 1.93 and 
located at the south eastern portion of the site. Runoff from the developed area (PW-6A) is sheet runoff 
into a water quality swale which outlets into Bio-retention basin 6. Runoff from the undisturbed area (PW- 
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6B) will continue to runoff as it does presently, which is overland flow into the small wetland located at 
the south eastern corner of the property. 

The peak rates of stormwater runoff leaving the site fiom the proposed development are summarized as 
follows: 
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Analysis Point 

Analysis Point 1 
Existing CMP combined 
stomdsewer culvert at 
Wetland 

Stormwater Management Study 

Contributing 
Watersheds 

pw-1 

Analysis Point 2 
PW-2 

Existing Culvert at 0.22 0.90 

1 inch 
(CFS) 

0.00 

Wetland 
Analysis Point 3 
Wetlands West of Site 

Analysis Point 4 
Overland flow southeast 
to Boston Post Road 
Analysis Point 5 
Overland flow north to 
Wayland Meadows 
Analysis Point 6 
Overland flow southeast 
to existing wetland 

2-YEAR 
(CFS) 

4.59 

PW-1, PW2, 
PW-3 

PW-4 

PW-5 

PW-6 

10-YEAR 
(CFS) 

12.64 

0.22 

0.00 

0.07 

0.00 

25-YEAR 
(CFS) 

17.58 

5.19 

0.00 

0.56 

0.00 

0°- 
YEAR 
(CFS) 

24.93 

13.73 

0.00 

0.93 

0.00 

Receiving 
Watershed 

20.38 

0.00 

1.16 

0.83 

42.36 

0.00 

1.67 

2.72 

Boston 
Post Road 

Wayland 
Meadows 

Existing 
small 

, Wetland 





Water Oualitv 

Stormwater quality control will be achieved through a program of Best Management Practices (BMP's). 
The proposed development is designed to achieve a minimum 80% total suspended solids (TSS) removal 
in accordance with the MA DEP Stormwater Management Standards. Effective stormwater management 
practices include the use of curbing along all pavement edges, catch basins with deep sumps and hoods, 
and detentiodinfiltration devices, which will treat stormwater runoff from the proposed development and 
minimize potential indirect, long term impacts to down gradient resources. In addition, a sediment and 
erosion control plan will be implemented to protect these areas during and after construction of the 
proposed development. 

Catch Basins: 

The proposed catch basins will be equipped with deep sumps and hoods. The sumps capture sediments 
and coarse particles, and the hoods prevent hydrocarbons and other floatable debris from entering the 
drainage system, which will improve the performance of subsequent BMP's. The sump will be no less 
than 4' in depth and a regular maintenance schedule will be followed. A regular inspection and cleaning 
will ensure optimal effectiveness. 

Water Quality Swales: 

Water quality swales are used to provide peak runoff control as well as enhanced water quality. The 
swales will be planted with grass on the bottom and sides to slow the runoff velocity and filter pollutants. 
Runoff volume is controlled by reducing runoff velocity and promoting infiltration. Pollutant removal is 
achieved through sedimentation, filtration, nutrient uptake, and infiltration. 

Bioretention Basins and Rain Gardens: 

Bioretention basins and rain gardens are low impact development techniques that serve to promote 
groundwater recharge, and enhance water quality. They will be planted with a combination of grasses, 
perennials, shrubs, and wetland plantings and are designed to maximize the removal of pollutants from 
stormwater runoff through vegetation uptake, retention, and settling. 

The following tables provide the Design Rates of Removal as set forth in the Massachusetts Stormwater 
Management Policy for the various BMP's utilized in this project: 

Runoff collected in water quality swales and rain gardens: 

BMP 

Parking Lot Sweeping 
Water Quality Swale / Rain Garden 
Bio-retention Basin 

[ Bio-retention Basin ( 80% 1 90% 

Runoff collected in catch basins: 
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Design Rate 

10% 
70% 
80% 

BMP 

Parking Lot Sweeping 
Catch Basin w/ Deep Sumps & Hooded Outlet 
Forebav 1 Water Oualitv Swale 

Stormwater Management Study 

Cumulative TSS 
Removal 
10% 
73% 
95% 

Design Rate 

10% 
25% 
25% 

Cumulative TSS 
Removal 
10% 
33% 
49% 



Groundwater Recharge 

Groundwater recharge for the proposed development will be provided in accordance with the MA DEP 
Stormwater Management Standards. These standards require that the annual recharge from the post- 
development site shall approximate the annual recharge from pre-development site conditions based on 
soil types. For hydrologic group A soil types, the volume that is required to be recharged is equal to 0.40 
inches multiplied by the increase in impervious area. The proposed development is located entirely within 
hydrologic group A soils, therefore the volume required to be recharged is as follows: 

Existing impervious area: *21.8 acres 
Proposed impervious area: *22.2 acres 
Increase in impervious area: *0.4 acres 

V = 0.4 acres x 0.40 inches x 
43,560 s .  f .  1 ft. 

x = 580 cubic ft. 
1 acre 12 inches 

The stormwater management system will provide the required groundwater recharge through the use of 
water quality swales, rain gardens, and bio-retention basins. 

Summarv 

The stormwater collection and management system for the proposed development will provide mitigation 
of post-development stormwater runoff conditions utilizing a combination of detention basins and Low 
Impact Development techniques and "Best Management Practices" to reduce pollutant loadings within the 
stormwater prior to discharging it off site. 

As shown in the following summary, the proposed stormwater management system has been designed to 
match or reduce post development peak discharges to less than the existing rates for all modeled storms. 

Analysis Point 1 - Existing 36" CMP 
1 
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Analysis Point 2 - Existing Culvert 
Summary Existing vs. Proposed Peak Discharge Rates 

Stormwater Management Study 

Proposed Flow (CFS) 
0.00 
4.59 
12.64. 
17.58 

24.93 

Storm Event: 
1 -inch 
2-year 
10-year 
25-year 
100-year 

Storm Event: 
1 -inch 
2-year 
10-year 
25-year 
100-year 

Existing Flow (CFS) 
3.37 
32.36 
54.24 
66.82 
93.47 

Existing Flow (CFS) 
0.86 
8.25 
13.82 
17.03 
23.83 

Proposed Flow (CFS) 
0.22 
0.90 
6.17 
9.25 
14.29 



Analysis Point 3 -Wetlands West of Site 
Summary Existing vs. Proposed Peak Discharge Rates 
Storm Event: ( Existing Flow (CFS) I Proposed Flow (CFS) 

Analysis Point 4 - Boston Post Road 
1 

Storm Event: 
1 -inch 
2-year 
1 0-year 
25-year 
100-year 

Analysis Point 5 - Wayland Meadows 
Summary Existing vs. Proposed Peak Discharge Rates 

Wayland Town Center 
R.J. O'Connell & Associates, Inc. Page 15 

Storm Event: 
1 -inch 
2-year 
10-year 
25-year 
100-year 

Analysis Point 6 - Wetlands South of Site 
Summary Existing vs. Proposed Peak Discharge Rates 

Stormwater Management Study 

Existing Flow (CFS) 
0.00 
1.37 
2.93 
3.90 
6.07 

Storm Event: 
1 -inch 
2-year 
1 0-year 
25-year 
100-year 

Proposed Flow (CFS) 
0.00 
0.00 
0.00 
0.00 
0.00 

1- 
0.00 
0.02 
0.42 
1.18 
4.40 

0.07 
0.56 
0.93 
1.16 
1.67 

Existing Flow (CFS) 
0.00 
0.27 
2.03 
3.47 
7.07 

Proposed Flow (CFS) 
0.00 
0.00 
0.00 
0.83 
2.72 



Stormwater Management Operation And Maintenance Plan 

1. For inspection and maintenance schedule during and immediately following construction, see General 
and Erosion Control Notes included with Site Plans. The NPDES general permit will also include 
schedule information for inspection and maintenance of erosion controls during construction. 

2. A checklist of all maintenance items will be developed and used for each stormwater treatment 
component. Each time an inspection is completed or a maintenance procedure is performed, it will be 
documented on the checklist. The checklist will be kept on the project site. 

3. The property owner will be financially responsible for the implementation of this plan and for future 
system repairs as needed. 

4. Sweep parking lot and driveway areas to remove sediments before they can enter the catch basins, 
twice annually, in the early spring and late fall, and on an as needed basis at other times. 

5. Inspect and clean deep sump catch basins including the oillgrease traps to prevent blockage and to 
remove accumulated sediments on an annual basis in the spring. 

6. Inspect and clean water quality swales and raingardens an annual basis in the spring and on an as 
needed basis at other times. 

7. Inspect and clean bio-retention basins on an annual basis in the spring and on an as needed basis at 
other times. 

8. Inspect dumpster and compactor areas for spillage and clean as necessary. 

9. Inspect landscape areas and edges of paved areas for any signs of erosion. Perform any necessary curb 
replacement, earth repair, reseeding or mulching upon identification. 

10. Routinely pick up and remove litter from the parking areas and perimeter landscape areas. Clean 
leaves or trash from catch basin grates when observed. 
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APPENDIX A: EXISTING CONDITIONS HYDROLOGY 

Runoff Curve Numbers and Runoff 
Time of Concentration 
Pond Reports 
Hydrograph Plots (2, 10,25, 100 year storm events) 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24/06 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 1 (EW-1) 

1. Runoff curve number (CNZ 

CN (weighted) = total product 
total area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

A 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

2. Runoff 
Storm # I  Storm #2 Storm #3 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

1516 Use only one CN source per line. Totals = 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Product 
of 

CN x Area 

126.36 

1389.64 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

17.42 

x 
E 
2 

39 

98 

2 

3.30 

2.00 

Area CN 

a $ F  
0, 

ii 

X 

10 

4.70 

3.29 

=I 
.E' 
L 

acres 
mi2 

% 

100 

6.90 

5.38 

3.24 

14.18 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24106 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 2 (EW-2) 

1. Runoff curve number (CN) 

CN (weighted) = 

2. Runoff 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

total ~roduct 
total area 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

u nconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Storm #I Storm #2 Storm #3 

355.58 Use only one CN source per line. Totals = 

Product 
of 

CN x Area 

31.20 

324.38 

0.00 

0.00 

0.00 

0.00 
~ ~ - - ~ ~ ~  

0.00 

0.00 

0.00 

4.1 1 

Frequency yr. 

2 
5 
c 
39 

98 

Rainfall, P (24 hour) in. 1 3.30 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Area 

2 

Runoff, Q in.1 2.00 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

CN 

x 
~ $ 2  

0.j  

ii 

X 

I I I 
4.70 

P 
N 

3 
.o, 
LL 

acres 
m i2 

% 

10 

6.90 

3.29 

0.80 

3.31 

100 

5.38 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124l06 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 3 (EW-3) 

1. Runoff curve number (CN) 

CN (weighted) = 

2. Runoff 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

A 

A 

total product 
total area 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Gravel 

Wetland 

Storm #I Storm #2 Storm #3 , I 

Use only one CN source per line. Totals = 16.94 

" 
39 

98 

76 

83 

Frequency yr. 

Rainfall, P (24 hour) in. 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

81 7.1 8 

Runoff, Q in.1 0.11 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

Product 
of 

CN x Area 

549.51 

223.44 

33.44 

10.79 

0.00 

0.00 

0.00 

0.00 

0.00 

CN 

2 
0 ; ;  

P, 
$ E L  

Area 

2 

3.30 

P 

.O) 

X 

0.48 

acres 
m i2 

Oh 

10 

4.70 

1.44 

14.09 

2.28 

0.44 

0.13 

100 

6.90 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 4 (EW-4) 

1. Runoff curve number (CN) 

CN (weighted) = 

2. Runoff 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

total product 
total area 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Use only one CN source per line. Totals = 

Storm # I  Storm #2 Storm #3 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

1.58 

39 

98 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

1 17.67 

Product 
of 

CN x Area 

24.57 

93.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

CN 

Z ~ N  a ! ? ! ! ? !  

F i i i i  

Area 

2 

3.30 

1.10 

P 

3 

X acres 
m i2 

% 

10 

4.70 

2.13 

0.63 

0.95 

100 

6.90 

3.96 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24/06 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 5 (EW-5) 

1. Runoff curve number (CN) 

CN (weighted) = 

2. Runoff 

Soil Name Cover Description Product 
and 

Hydrologic (cover type, treatment, and CN x Area 
Group hydrologic conditions 

percent impervious 
unconnected/connected impervious 

Grass - good 39 

total product 
total area 

A 

- 

Use CN= 

Storm # I  Storm #2 Storm #3 
I I I 

Impervious (pavement, roof) 

Use only one CN source per line. Totals = 

98 

Frequency yr. I 2 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

5.1 5 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

- 

224.45 

10 l oo  
I 

3.30 

0.04 

0.40 

I 

39.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.70 

0.31 

6.90 

1.11 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124/06 

Location: Wayland, MA Checked: Date 

Check One: Present Existing Watershed 6 (EW-6) 

1. Runoff curve number lCN) 

CN (weighted) = 

2. Runoff 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

total product 
total area 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

A 

Storm #I Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

98 

- 
F 

Impervious (pavement, roof) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Use only one CN source per line. Totals = 

Product 
of 

CN x Area 

39 

CN Area 

0.66 

- 

2 

3.30 

0.28 

- 

X X N  
a E E  

s 
ii 

X 

64.68 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.45 

P 

3 
.g 
l~ 

acres 
mi2 
% 

134.49 

10 

4.70 

0.83 

100 

6.90 

2.06 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
EW-1 (PT. 1 ) 

Description A - B - C Totals 

Sheet Flow 
Mannirlg's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 136.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 14.70 0.00 0.00 

Travel Time (min) = 7.22 + 0.00 + 0.00 = 7.22 

Shallow Concentrated Flow 
Flow length (ft) = 60.00 0.00 0.00 
Watercourse slope (%) = 0.50 0.00 0.00 
Surface description = Paved Paved Paved 
Average velocity (ftfs) = 1.44 0.00 0.00 

Travel Time (min) = 0.70 + 0.00 + 0.00 = 0.70 

Channel Flow 
X sectional flow area (sqft) = 7.00 0.00 0.00 
Wetted perimeter (ft) = 4.71 0.00 0.00 
Channel slope (%) = 1.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (ftfs) = 12.95 0.00 0.00 
Flow length (ft) = 1800.0 0.0 0.0 

Travel Time (min) = 2.32 + 0.00 + 0.00 = 2.32 

Total Travel Time, Tc .............................................................................. 10.23 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 2 
EW-2 (PT. 2) 

Description A 

Sheet Flow 
Manning's n-value = 0.01 1 
Flow length (ft) = 100.0 
Two-year 24-hr precip. (in) = 3.1 0 
Land slope (%) = 0.50 

Travel Time (min) = 2.14 

Shallow Concentrated Flow 
Flow length (ft) = 673.00 
Watercourse slope (%) = 1.20 
Surface description = Paved 
Average velocity (Ws) = 2.23 

Travel Time (min) = 5.04 

Channel Flow 
X sectional flow area (sqft) = 1.22 
Wetted perimeter (ft) = 1.96 
Channel slope ( O h )  = 1.00 
Manning's n-value = 0.015 
Velocity (Ws) = 7.23 
Flow length (ft) = 275.0 

Travel Time (min) = 0.63 

B - - C Totals 

0.00 0.00 
0.00 0.00 
Paved Paved 
0.00 0.00 

Total Travel Time, Tc .............................................................................. 7.81 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
EW-3 

Description A - B - C Totals 

Sheet Flow 
Mannirlg's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 0.50 0.00 0.00 

Travel Time (min) = 21.82 + 0.00 + 0.00 = 21.82 

Shallow Concentrated Flow 
Flow length (ft) = 972.00 148.00 0.00 
Watercourse slope (%) = 1.30 2.70 0.00 
Surface description = Unpaved Unpaved Paved 
Average velocity (Ws) = 1.84 2.65 0.00 

Travel Time (min) = 8.81 + 0.93 + 0.00 = 9.74 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope (%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (Ws) = 0.00 0.00 0.00 
Flow length (ft) = 0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 31.55 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
EW-4 (PT. 4) 

Description A - B - C Totals 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 2.50 0.00 0.00 

Travel Time (min) = 11.46 + 0.00 + 0.00 = 11.46 

Shallow Concentrated Flow 
Flow length (ft) = 100.00 0.00 0.00 
Watercourse slope (%) = 3.50 0.00 0.00 
Surface description = Unpaved Unpaved Paved 
Average velocity (Ws) = 3.02 0.00 0.00 

Travel Time (min) = 0.55 + 0.00 + 0.00 = 0.55 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope ( O h )  = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (Ws) = 0.00 0.00 0.00 
Flow length (ft) = 0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc ........................................................................... 12.01 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
EW-5 (PT. 5) 

Description - A 

Sheet Flow 
Manning's n-value = 0.200 
Flow length (ft) = 100.0 
Two-year 24-hr precip. (in) = 3.1 0 
Land slope (Oh) = 8.50 

Travel Time (min) = 7.02 + 

Shallow Concentrated Flow 
Flow length (ft) = 678.00 
Watercourse slope (Oh) = 3.31 
Surface description = Unpaved 
Average velocity (Ws) = 2.94 

Travel Time (min) = 3.85 + 

Channel Flow 
X sectional flow area (sqft) = 0.00 
Wetted perimeter (ft) = 0.00 
Channel slope (%) = 0.00 
Manning's n-value = 0.015 
Velocity (Ws) = 0.00 
Flow length (ft) = 0.0 

Travel Time (min) = 0.00 + 

Totals 

0.00 0.00 
0.00 0.00 
Paved Paved 
0.00 0.00 

Total Travel Time, Tc .............................................................................. 10.87 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 10 
EW-6 (PT. 6) 

Description A 

Sheet Flow 
Manning's n-value = 0.240 
Flow length (ft) = 100.0 
Two-year 24-hr precip. (in) = 3.1 0 
Land slope (%) = 6.00 

Travel Time (min) = 9.34 + 

Shallow Concentrated Flow 
Flow length (ft) = 240.00 
Watercourse slope (%) = 0.85 
Surface description = Unpaved 
Average velocity (Ws) = 1.49 

Travel Time (min) = 2.69 + 

Channel Flow 
X sectional flow area (sqft) = 0.00 
Wetted perimeter (ft) = 0.00 
Channel slope ($4) = 0.00 
Manning's n-value = 0.015 
Velocity (Ws) = 0.00 
Flow length (ft) = 0.0 

Travel Time (min) = 0.00 + 

Totals 

0.00 0.00 
0.00 0.00 
Paved Paved 
0.00 0.00 

Total Travel Time, Tc .............................................................................. 12.03 min 



Pond Report 
Hydraflow Hydrographs by lntelisolve Tuesday, Oct 31 2006,957 AM 

Pond No. 7 - EX. BASIN 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
MultiStage 

[A1 
= 0.00 
= 0.00 
= 0 
= 0.00 
= 0.00 
= 0.00 
= .ooo 
= 0.00 
= nla 

Weir Structures 

[A1 [Bl [CI [Dl 

Crest Len (ft) = 50.00 0.00 0.00 0.00 
Crest El. (ft) = 119.50 0.00 0.00 0.00 
Weir Coeff. = 2.60 0.00 0.00 0.00 
Weir Type = Broad --- --- - 
Multi-Stage = No No No No 

Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) Stage I Storage 

Note: CulvertIOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) 

- Storage (cuft) 
Storage 
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Hyd. 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Hydraflow Hydrographs by lntelisolve 

Hydrograph 

type 
(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

Combine 

Peak 
flow 

(cfs) 

3.37 

0.86 

0.00 

4.17 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.21 

0.04 

0.04 

0.00 

0.46 

0.08 

0.04 

0.04 

0.22 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.22 

Time 
interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Time to 
peak 

(min) 

730 

727 

0 

729 

890 

1015 

1015 

859 

0 

0 

740 

999 

999 

798 

748 

963 

963 

963 

724 

1337 

1446 

1446 

1191 

0 

1335 

1355 

1355 

0 

724 

Volume 

(cuff) 

14,413 

3,257 

0 

17,670 

131 

124 

124 

0 

0 

0 

2,025 

2,006 

2,006 

0 

3,557 

3,538 

1,693 

1,845 

711 

322 

304 

304 

0 

0 

19 

11 

11 

0 

2,555 

Inflow 
hyd(s) 

---- 

--- 
- 

1,2,3 

-- 
5 

6 

6 

-- 

12 

13 

13 

-- 

16 

17 

17 

--- 

--- 
21 

22 

22 

---- 

---- 

26 

27 

27 

19, 20,29 

Maximum 
elevation 

(ft) 

---- 

---- 

1 18.01 

--- 
- 

-- 
- 

---- 

124.20 

-- 

--- 

--- 

122.14 

- 

- 

-- 

1 18.02 

--- 
- 
---- 

11 8.00 

-- 
-- 
---- 

Maximum 
storage 

(cuff) 

------ 

----- 

--- 

26 

-- 
-- 

------ 

772 

--- 
----- 

1,468 

- 

-- 

--- 
- 

143 

--- 

-- 

7 

--- 

---- 

----- 

Hydrograph 
description 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASIN INFILTRATION 

BASIN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

PW-1 

BASIN 2 

BASIN 2 INFILTRATION 

BASIN 2 OUTFLOW (PT. 1) 

PW-2A 

BASIN 1 

BASIN 1 INFILTRATION 

BASIN 1 OUTFLOW 

PW-26 

PW-3A 

BASIN 4 

BASIN 4 INFILTRATION 

BASIN 4 OUTFLOW 

PW-36 

PW-4 

EXIST. BASIN 

EX. BASIN INFILTW\TION 

EX. BASIN OUTFLOW 

PROP. TOTAL TO PT. 2 
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Hyd. 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Hydrograph 
Hydrograph 

tY Pe 
(origin) 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

- 1  1 
06032-STORM.gpw 

Peak 
flow 

(cfs) 

0.22 

0.00 

0.00 

0.00 

0.00 

0.07 

0.07 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Return Period: 1 Year 

Summary 
Time 

interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Tuesday, Oct 31 2006,10:32 AM 

Time to 
peak 

(min) 

724 

0 

0 

0 

0 

725 

725 

1440 

0 

0 

0 

0 

0 

Report 
Volume 

(cuft) 

2,555 

0 

0 

0 

0 

227 

227 

3 

0 

0 

0 

0 

0 

Inflow 

hyd(s) 

15,24,25,30 

--- 

32 

33 

33 

-- 

35, 36 

---- 

38 

39 

39 

--- 

41,42 

Hydrograph 
description 

PROP. TOTAL TO RIVER (PT. 3) 

PW-5A 

BASIN 3 

BASIN 3 INFILTRATION 

BASIN 3 OUTFLOW 

PW-5B 

TOTAL TO PT. 5 

PW-GA 

BASIN 5 

BASIN 6 INFILTRATION 

BASIN 6 OUTFLOW 

PW-6B 

TOTAL TO PT. 6 

Maximum 
elevation 

( ft 

--- 
---- 

124.00 

---- 

---- 
--- 

- 
-- 

122.00 

---- 

-- 
---- 
--- 

Maximum 
storage 

(tuft) 

-- 
----- 

0 

---- 
--- 
- 

3 

-- 
- 
-- 

- 



Hydraflow Hydrographs by lntelisolve 

Hyd. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Hydrograph 
Hydrograph 

type 
(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

Combine 

06032-STORM.gpw 

Peak 
flow 

(cfs) 

32.36 

8.25 

0.12 

40.12 

1.37 

0.28 

0.28 

0.00 

0.02 

0.27 

11.65 

5.05 

0.46 

4.59 

9.65 

1.23 

0.54 

0.69 

0.75 

5.95 

0.80 

0.80 

0.00 

0.00 

1.08 

0.27 

0.27 

0.00 

0.90 

Summary 
Time 

interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Time to 
peak 

(min) 

728 

726 

902 

727 

730 

766 

766 

743 

1327 

726 

725 

739 

739 

739 

736 

82 1 

82 1 

82 1 

724 

743 

885 

885 

748 

1441 

741 

785 

785 

783 

725 

Report 
Volume 

(cuft) 

117,574 

26,572 

3,319 

147,465 

5,489 

5,482 

5,482 

0 

441 

1,943 

36,426 

36,388 

18,849 

17,540 

45,428 

45,325 

21,382 

23,943 

2,577 

33,538 

33,478 

33,478 

0 

11 

5,992 

5,985 

5,985 

0 

26,519 

Return 

Inflow 

hyd(s) 

---- 

-- 

- 
1, 2, 3 

---- 

5 

6 

6 

--- 
---- 

.--- 
12 

13 

13 

---- 

16 

17 

17 

--- 

2 1 

22 

22 

--- 
--- 

26 

27 

27 

19, 20, 29 

Period: 

Hydrograph 
description 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASIN INFILTRATION 

BASIN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

PW-1 

BASIN 2 

BASIN 2 INFILTRATION 

BASIN 2 OUTFLOW (PT. 1) 

PW-2A 

BASlN 1 

BASIN 1 INFILTRATION 

BASIN 1 OUTFLOW 

PW-2B 

PW-3A 

BASIN 4 

BASIN 4 INFILTRATION 

BASIN 4 OUTFLOW 

PW3B 

PW-4 

EXIST. BASIN 

EX. BASIN INFILTRATION 

EX. BASIN OUTFLOW 

PROP. TOTAL TO m. 2 

Oct 31 2006, 10:32 AM 

Maximum 
elevation 

(ft) 

---- 
-- 
--- 
------ 

-- 
1 18.53 

---- 

---- 
-em-- 

- 
126.56 

-- 

-- 

124.1 1 

- 
---- 

----- 

120.09 

---- 
---- 

---- 

11 8.52 

---- 

--- 
----- 

2 Year 

Maximum 
storage 
(tuft) 

------ 

-- 
---- 
------ 

1,969 

---- 
-- 
----- 

-- 

---- 

10,614 

-- 

--- 

- 
22,713 

- 
------ 

---- 
---- 

15,154 

-- 
--- 
---- 
--- 
1,950 

----- 
----- 
--- 

Tuesday, 
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Hydrograph Summary Report 
Hyd. 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Hydrograph 
description 

PROP. TOTAL TO RIVER (PT. 3) 

PW-5A 

BASIN 3 

BASIN 3 INFILTRATION 

BASlN 3 OUTFLOW 

PWdB 

TOTAL TO PT. 5 

PW-6A 

BASlN 5 

BASlN 6 INFILTRATION 

BASIN 6 OUTFLOW 

PW-6B 

TOTAL TO PT. 6 

Hydrograph 

tY Pe 
(origin) 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diiersion2 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

I 

/ 06032-STORM.gpw 1 Return Period: 10 Year / Tuesday, Oct 31 2006,10:32 AM 

Peak 
flow 

(cfs) 

13.73 

5.26 

0.76 

0.51 

0.25 

0.91 

0.93 

1.41 

0.45 

0.70 

0.00 

0.01 

0.00 

I 

Time to 
peak 

(min) 

731 

743 

859 

859 

859 

724 

725 

739 

771 

771 

0 

881 

0 

I 

Time 
interval 
(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

Hydraflow Hydrographs by lntelisolve 

Volume 

(cuft) 

108,229 

29,187 

29,150 

19,599 

9,551 

2,872 

12,422 

7,120 

7,107 

37,165 

-30,059 

269 

-29,790 

Inflow 

hyd(s) 

15,24, 25, 

32 

33 

33 

--- 
35,36 

---- 

38 

39 

39 

--- 

41, 42 

Maximum 
elevation 

(ft) 

30 ----- 
----- 

125.94 

-- 
-- 

---- 
-- 

-- 
125.52 

--- 

---- 
---- 



Hyd. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

06032-STORM.gpw 

Hydrograph 
Hydrograph 

type 
(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

Combine 

Return Period: 25 Year 1 Tuesday, Oct 31 2006,10:32 AM 

Hydraflow Hydrographs by lntelisolve 

Peak 
flow 

(cfs) 

66.82 

17.03 

3.95 

83.67 

3.90 

0.61 

0.61 

0.00 

1.18 

3.47 

28.65 

18.17 

0.59 

17.58 

22.26 

8.60 

0.72 

7.89 

1.29 

18.70 

2.71 

1.24 

1.48 

0.32 

3.66 

1.81 

0.59 

1.22 

9.25 

Summary 
Time 

interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Time to 
peak 

(min) 

728 

725 

753 

727 

729 

771 

771 

952 

739 

722 

725 

730 

730 

730 

736 

760 

760 

760 

724 

740 

820 

820 

820 

766 

738 

760 

760 

760 

760 

Report 
Volume 

(cuft) 

247,842 

56,013 

31,515 

335,370 

14,712 

14,705 

14,705 

0 

9,326 

9,920 

88,363 

88,312 

24,316 

63,996 

104,331 

104,169 

29,948 

74,221 

4,548 

96,108 

95,697 

84,639 

11,058 

5,005 

18,027 

18,020 

13,544 

4,476 

83,246 

Inflow 

hyd(s) 

---- 

---- 

-- 
1, 2, 3 

--- 

5 

6 

6 

-. 
--- 

--- 

12 

13 

13 

---- 

16 

17 

17 

- 
- 

21 

22 

22 

-- 
- 
26 

27 

27 

19, 20, 29 

Maximum 
elevation 

( ft 

--- 
--- 

---- 
----- 

11 9.35 

----- 

-- 
--- 
---- 

----- 

128.24 

- 
--- 
--- 

125.66 

--- 

--- 

- 
--- 

123.21 

--- 
--- 

--- 
------ 

1 19.28 

----- 

------ 

------ 

Maximum 
storage 

(tuft) 

---- 
------ 

------ 

---- 

6,207 

----- 
--- 
-- 
-- 

------ 

20,023 

--- 

--- 

---- 

43.1 54 

----- 

-- 
-- 
--- 
49,892 

---em 

-- 

- 

-- 
5,664 

---- 
------ 

Hydrograph 
description 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASIN INFILTRATION 

BASIN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

PW-1 

BASIN 2 

BASIN 2 INFILTRATION 

BASIN 2 OUTFLOW (PT. 1) 

PW-2A 

BASIN 1 

BASIN 1 INFILTRATION 

BASIN 1 OUTFLOW 

PW-2B 

P W-3A 

BASIN 4 

BASIN 4 INFILTRATION 

BASIN 4 OUTFLOW 

PW-3B 

PW-4 

EXIST. BASIN 

EX. BASIN INFILTRATION 

EX. BASIN OUTFLOW 

PROP. TOTAL TO PT. 2 
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Maximum 
storage 

Hyd. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

I 

Hydrograph 
description 

EW-I (PT. I )  

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

Hydrograph 

tY Pe 
(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

Combine 

I 

EW-4 (PT. 4) 

EXIST. BASlN 

BASlN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

Peak 
flow 

(cfs) 

93.47 

23.83 

10.49 

119.93 

6.07 

3.68 

0.66 

3.02 

4.40 

7.07 

42.51 

25.61 

0.68 

24.93 

32.37 

11.50 

0.76 

1 1 . I0  

1.71 

30.02 

16.94 

1.35 

15.59 

1.63 

6.00 

3.71 

0.68 

3.04 

14.29 

PW-1 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A 

BASlN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-2B 

PW3A 

BASlN 4 

BASlN 4 INFILTRATION 

BASlN 4 OUTFLOW 

PW3B 

PW-4 

EXIST. BASIN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO PT. 2 

Time 
interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 06032- STORM.^^^ 1 Return Period: l oo  Year r ~ ~ ~ i d ~ ~ .  O C ~  31 2006,10:32 AM 1 
Hydraflow Hydrographs by lntelisolve 

Time to 
peak 

(min) 

728 

725 

748 

727 

729 

740 

740 

740 

731 

722 

725 

731 

73 1 

731 

735 

761 

738 

76 1 

724 

740 

760 

760 

760 

754 

737 

755 

755 

755 

757 

Volume 

(cuft) 

352,671 

79,704 

66,852 

499,227 

22,821 

22,814 

19,287 

3,526 

21,975 

18,593 

132,314 

132,260 

26,924 

105,336 

153.164 

152,968 

33,860 

119,108 

6,074 

152,548 

151,991 

94,166 

57,825 

13,784 

29,083 

29,076 

17,288 

11,788 

136,971 

Inflow Maximum 
"(s) 1 eleva;on 

--- 

---- 
- 

1.2, 3 

--- 

5 

6 

6 

--- 

- 

12 

13 

13 

- 
16 

17 

17 

--- 
- 

2 1 

22 

22 

---- 

---- 

26 

27 

27 

19, 20, 29 

------ 

---- 

---.- 
--- 
--- 

I 19.57 

----- 
------ 

--- 
-- 

---- 

129.22 

-- 
-- 

---- 

126.95 

-- 

- 
---- 

--- 

124.00 

------ 

---- 

---- 

119.65 

-- 
------ 

------ 



Hydrograph Summary Report 

Hydraflow Hydrographs by lntelisolve 



APPENDIX B: PROPOSED CONDITIONS HYDROLOGY 

Runoff Curve Numbers and Runoff 
Time of Concentration 
Pond Reports 
Hydrograph Plots (2, l0,25, 100 year storm events) 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 1 (PW-1) 

1. Runoff curve number (CN) 

CN (weighted) = total product 
total area 

Use CN= 

Product 
of 

CN x Area 

96.33 

51 3.52 

0.00 

0.00 

0.00 

0.00 . 

0.00 

0.00 

0.00 

609.85 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

7.71 

Area 

X 
- 
a 

39 

98 

X 

2 

3.30 

1.41 

acres 
mi2 

% 

CN 

a 
a 2 ? 2 ?  

3 
0, p i i ~  

2.47 

5.24 

10 

4.70 

2.55 

3 
3 
.o, 

100 

6.90 

4.49 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 2A (PW-PA) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Use CN= 

Product 
of 

CN x Area 

90.48 

621.32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

71 1.8 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

8.66 

Area 

X 
al - 
n 

39 

98 

X 

2 

3.30 

1.62 

acres 
mi2 

% 

CN 

2 
E 
3 
0, 

? E L  

2.32 

6.34 

10 

4.70 

2.81 

3 
E 
3 
.E' 

l o o  

6.90 

4.82 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 2B (PW-2B) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

Use CN= 

2. Runoff 

Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Storm #1 Storm #2 Storm #3 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

Product 
of 

CN x Area 

0.00 

23.52 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.24 

Area 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

23.52 

E 
s 
m .  

X 
a) 

39 

98 

X 

CN 

g 
m 

Z i i E  

acres 
mi2 

% 

0.00 

0.24 

100 

6.90 

6.66 

2 

3.30 

3.07 

10 

4.70 

4.46 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 3A (PW-3A) 

1. Runoff curve number (CN) 

CN (weighted) = total product 
total area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

Use CN= 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

805.69 Use only one CN source per line. Totals = 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Product 
of 

CN x Area 

203.97 

601.72 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

I I .37 

a - 
r-" 

39 

98 

Area 

100 

6.90 

3.64 

2 

3.30 

0.94 

CN 

2 
2 

n & a  
ii 

X 

10 

4.70 

1.89 

7 
N 

2 
3 

ii 

acres 
mi2 

YO 

5.23 

6.14 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24/06 

Location: Wayland, MA Checked: Date 

Check One: Present PROPOSED WATERSHED 3B (PW-3B) 

1. Runoff curve number (CN) 

CN (weighted) = total D ~ O ~ U C ~  

total area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

Use CN= 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Wetland 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Product 
of 

CN x Area 

169.65 

10.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.48 

Area 

180.44 

3 
9 
3 
.n, 
LL 

X 
a 
B 
2 

39 

83 

X 

CN 

3 
9 
3 
0 
ii 

acres 
mi2 

YO 

100 

6.90 

0.80 

2 

3.30 

0.01 

4.35 

0.13 

10 

4.70 

0.1 7 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 4 (PW-4) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

Use CN= 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Product 
of 

CN x Area 

44.07 

11 2.70 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

156.77 Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

2.28 

Area 

X 

39 

98 

X acres 
mi2 

% 

100 

6.90 

3.43 

2 

3.30 

0.84 

CN 

a 2 9  

p i i i i  

1.13 

1.15 

10 

4.70 

1.74 

3 
=I 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 5A (PW-5A) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Use CN= 

Product 
of 

CN x Area 

143.13 

267.54 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

41 0.67 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnectedlconnected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

6.4 

Area 

2 
E 

39 

98 

X acres 
mi2 

% 

100 

6.90 

2.93 

2 

3.30 

0.61 

CN 

O E E  
3 
0, P E L  

3.67 

2.73 

10 

4.70 

1.39 

; 
3 
.o, 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 5 8  (PW-5B) 

1. Runoff curve number (CN) 

CN (weighted) = 

2. Runoff 

Product 
of 

CN x Area 

1.56 

19.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.16 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

Frequency 

total ~roduct 
total area 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Use CN= 

Use only one CN source per line. Totals = 0.24 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

B 

39 

98 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Soil Conservation Service (21 0-VI-TR-55, Second Ed., June 1986) 

Area CN 

z x w  ~ $ 2  
0-J 

? E L  

X 

3.30 

2.09 

7 

=I 
.P 

acres 
mi2 

% 

0.04 

0.20 

4.70 

3.38 

6.90 

5.50 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10124106 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 6A (PW-6A) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Use CN= 

Product 
of 

CN x Area 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

(Use P and CN with table 2-1, fig. 2-1 , 
or eqs. 2-3 and 2-4.) 

Area 

A 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

X 

Frequency yr. 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

acres 
mi2 

% 

Impervious (pavement, roof) 

CN 

Use only one CN source per line. Totals = 

X 
a, 

98 

100 

6.90 

3.33 

2 

3.30 

0.79 

1.28 

10 

4.70 

1.67 

F 
n ,  
i i i i  

87.09 

0.63 

3 
F 
3 

61.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 



Worksheet 2: Runoff curve number and runoff 
Project: Wayland Town Center By: LT Date 10/24/06 

Location: Wayland, MA Checked: Date 

Check One: Present Developed PROPOSED WATERSHED 6B (PW-6B) 

1. Runoff curve number (CN) 

CN (weighted) = total ~roduct 
total area 

Use CN= 

Soil Name 
and 

Hydrologic 
Group 

(appendix A) 

A 

A 

2. Runoff 
Storm #1 Storm #2 Storm #3 

Product 
of 

CN x Area 

25.35 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25.35 Use only one CN source per line. Totals = 

Cover Description 

(cover type, treatment, and 
hydrologic conditions 
percent impervious 

unconnected/connected impervious 
area ratio) 

Grass - good 

Impervious (pavement, roof) 

Area 

X X 
a 

2 

39 

98 

acres 
mi2 

% 

Frequency yr. I 2 

(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

0.65 

0.65 

Rainfall, P (24 hour) in. 

Runoff, Q in. 

Soil Conservation Service (210-VI-TR-55, Second Ed., June 1986) 

CN 

!! 
= w  

ii 

10 

X 
!! 
3 

ii 

l o o  

3.30 

0.00 

4.70 

0.14 

6.90 

0.73 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 16 
PW-2A 

Description b - B - C Totals 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 0.50 0.00 0.00 

Travel Time (min) = 21.82 + 0.00 + 0.00 = 21.82 

Shallow Concentrated Flow 
Flow length (ft) = 75.00 0.00 0.00 
Watercourse slope (%) = 0.50 0.00 0.00 
Surface description = Unpaved Unpaved Paved 
Average velocity (Ws) = 1.14 0.00 0.00 

Travel Time (min) = 1.10 + 0.00 + 0.00 = 1-10 

Channel Flow 
X sectional flow area (sqft) = 1.76 0.00 0.00 
Wetted perimeter (ft) = 2.35 0.00 0.00 
Channel slope (%) = 0.50 0.00 0.00 
Manning's n-value = 0.012 0.01 5 0.01 5 
Velocity (Ws) = 7.23 0.00 0.00 
Flow length (ft) = 205.0 0.0 0.0 

Travel Time (min) = 0.47 + 0.00 + 0.00 = 0.47 

Total Travel Time, Tc .............................................................................. 23.39 min 



TR55 Tc Worksheet 

Hyd. No. 21 
PW-3A 

Description - A 

Sheet Flow 
Manning's n-value = 0.200 
Flow length (ft) = 100.0 
Two-year 24-hr precip. (in) = 3.1 0 
Land slope (%) = 0.50 

Travel Time (min) = 21.82 + 

Shallow Concentrated Flow 
Flow length (ft) = 400.00 
Watercourse slope (%) = 0.50 
Surface description = Unpaved 
Average velocity (Ws) = 1.14 

Travel Time (min) = 5.84 + 

Channel Flow 
X sectional flow area (sqft) = 0.00 
Wetted perimeter (ft) = 0.00 
Channel slope (%) = 0.00 
Manning's n-value = 0.015 
Velocity (Ws) = 0.00 
Flow length (ft) = 0.0 

Travel Time (min) = O . O O  + 

0.00 
0.00 
Paved 
0.00 

Hydraflow Hydrographs by lntelisolve 

0.00 
0.00 
Unpaved 
0.00 

Total Travel Time, Tc .............................................................................. 27.66 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 25 
PW-3B 

Description b - B - C Totals 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 2.00 0.00 0.00 

Travel Time (min) = 12.53 + 0.00 + 0.00 = 12.53 

Shallow Concentrated Flow 
Flow length (ft) = 430.00 370.00 0.00 
Watercourse slope (%) = 0.50 0.1 0 0.00 
Surface description = Unpaved Unpaved Paved 
Average velocity (Ws) = 1.14 0.51 0.00 

Travel Time (min) = 6.28 + 12.09 + 0.00 = 18.37 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope (%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (Ws) = 0.00 0.00 0.00 
Flow length (ft) = 0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 30.90 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 26 
PW-4 

Description - A - B - C Totals 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 0.00 
Land slope (%) = 0.50 0.00 0.00 

Travel Time (min) = 21.82 + 0.00 + 0.00 = 21.82 

Shallow Concentrated Flow 
Flow length (ft) = 180.00 0.00 0.00 
Watercourse slope (%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (Ws) = 1.14 0.00 0.00 

Travel Time (min) = 2.63 + 0.00 + 0.00 = 2.63 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope (%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (Ws) = 0.00 0.00 0.00 
Flow length (ft) = 0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 24.45 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 32 
PW-5A 

Description 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 
Flow length (ft) = 100.0 0.0 
Two-year 24-hr precip. (in) = 3.1 0 0.00 
Land slope (%) = 0.50 0.00 

Travel Time (min) = 21.82 + 0.00 

Shallow Concentrated Flow 
Flow length (ft) = 360.00 0.00 
Watercourse slope (%) = 0.50 0.00 
Surface description = Unpaved Paved 
Average velocity (Ws) = 1.14 0.00 

Travel Time (min) = 5.26 + 0.00 

Channel Flow 
X sectional flow area (sqft) = 1.76 0.00 
Wetted perimeter (ft) = 2.36 0.00 
Channel slope (%) = 0.50 0.00 
Manning's n-value = 0.012 0.01 5 
Velocity (Ws) = 7.21 0.00 
Flow length (ft) = 80.0 0.0 

Travel Time (min) = 0.18 + 0.00 

0.00 
0.00 
Paved 
0.00 

Total Travel Time, Tc .............................................................................. 27.26 min 



TR55 Tc Worksheet 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 38 
PW-6A 

Description - A - B - C Totals 

Sheet Flow 
Manning's n-value = 0.200 0.01 1 0.01 1 
Flow length (ft) = 100.0 0.0 0 .O 
Two-year24-hrprecip.(in) = 3.10 0.00 0.00 
Land slope (%) = 0.50 0.00 0.00 

Travel Time (min) = 21.82 + 0.00 + 0.00 = 21.82 

Shallow Concentrated Flow 
Flow length (ft) = 200.00 0.00 0.00 
Watercourse slope (%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) = 1.14 0.00 0.00 

Travel Time (min) = 2.92 + 0.00 + 0.00 = 2.92 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope (%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.01 5 0.01 5 
Velocity (ft/s) = 0.00 0.00 0.00 
Flow length (ft) = 0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 24.74 min 



Pond Report 
- 

Hydraflow Hydrographs by lntelisolve Tuesday, Oct 31 2006,954 AM 

Pond No. 1 - BASIN 1 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

Weir Structures 

[A1 [Bl [Cl [Dl 

Crest Len (ft) = 0.00 0.00 0.00 0.00 
Crest El. (ft) = 0.00 0.00 0.00 0.00 
Weir Coeff. = 0.00 0.00 0.00 0.00 
Weir Type - - --- --- --- --- 
Multi-Stage = No No No No 

Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) Stage I Storage 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) 

- Storage (cuft) 
Storage 



Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 2 - BASIN 2 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

Tuesday, Oct 31 2006,9:55 AM 

Culvert I Orifice Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
MultiStage 

= 12.00 
= 12.00 
= 1 
= 126.00 
= 45.00 
= 0.50 
= ,012 
= 0.60 
= nla 

Weir Structures 

[A1 [Bl [Cl [Dl 

Crest Len (ft) = 0.00 0.00 0.00 0.00 
Crest El. (ft) = 0.00 0.00 0.00 0.00 
Weir Coeff. = 0.00 0.00 0.00 0.00 
Weir Type - - --- --- --- --- 
Multi-Stage = No No No No 

Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) Stage I Storage 

Note: CulvertlOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) 

- Storage (cuft) 
Storage 



Pond Report 
Hydraflow Hydrographs by lntelisolve Tuesday, Oct 31 2006,9:55 AM 

Pond No. 3 - BASIN 3 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

0.00 124.00 5,017 0 0 
2.00 126.00 8,430 13,447 13,447 
4.00 128.00 12,552 20,982 34,429 
6.00 130.00 16,918 29,470 63,899 

Culvert I Orifice Structures Weir Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 

Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
MultiStage 

= 12.00 
= 12.00 
= 1 
= 128.00 
= 24.00 
= 0.50 
= ,012 
= 0.60 
= nla 

0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00 
0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00 
0 Weir Coeff. = 0.00 0.00 0.00 0.00 
0.00 Weir Type - --- --- --- - --- 
0.00 Multi-Stage = No No No No 
0.00 
,000 
0.00 
No Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Stage (ft) Stage I Storage 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) 

Storage (cuft) - Storage 



Pond Report 
Hydraflow Hydrographs by lntelisolve Tuesday, Oct 31 2006, 955 AM 

Pond No. 4 - BASIN 4 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

Culvert I Orifice Structures Weir Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
Multi-Stage 

= 0.00 
= 0.00 
= 0 
= 0.00 
= 0.00 
= 0.00 
= ,000 
= 0.00 
= nla 

Crest Len (ft) = 6.00 0.00 0.00 0.00 
Crest El. (ft) = 123.00 0.00 0.00 0.00 
Weir Coeff. = 2.60 0.00 0.00 0.00 
Weir Type = Broad --- --- --- 
Multi-Stage = No No No No 

Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 fl 

Note: CulverVOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Storage Stage (ft) 

Storage (cuft) - Storage 



Pond Report 
Hydraflow Hydrographs by lntelisolve Tuesday, Oct 31 2006,9:56 AM 

Pond No. 5 - BASIN 5 
Pond Data 
Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) 

Culvert I Orifice Structures Weir Structures 

Rise (in) 
Span (in) 
No. Barrels 
Invert El. (ft) 
Length (ft) 
Slope (%) 
N-Value 
Orif. Coeff. 
MultiStage 

= 0.00 
= 0.00 
= 0 
= 0.00 
= 0.00 
= 0.00 
= ,000 
= 0.00 
= nla 

0.00 0.00 0.00 Crest Len (ft) = 6.00 0.00 0.00 0.00 
0.00 0.00 0.00 Crest El. (ft) = 125.50 0.00 0.00 0.00 
0 0 0 Weir Coeff. = 2.60 0.00 0.00 0.00 
0.00 0.00 0.00 Weir Type = Broad --- --- -- 
0.00 0.00 0.00 Multi-Stage = No No No No 
0.00 0.00 0.00 
,000 .ooo ,000 
0.00 0.00 0.00 
No No No Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulverUOrifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Storage Stage (ft) 

- Storage (cuft) 
Storage 



Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 8 - UPGRADED BASIN 
Pond Data 

Tuesday, Oct 31 2006,12:38 PM 

Pond storage is based on known contour areas. Average end area method used. 

Stage I Storage Table 
Stage (fl) Elevation (fl) Contour area (sqfl) Incr. Storage (cufl) Total storage (cufl) 

Culvert I Orifice Structures 

Rise (in) = 15.00 
Span (in) = 15.00 
No. Barrels = 1 
Invert El. (fl) = 11 8.75 
Length (fl) = 130.00 
Slope (%) = 0.50 
N-Value = ,012 
Orif. Coeff. = 0.60 
Multi-Stage = nla 

Weir Structures 

Crest Len (fl) = 0.00 0.00 0.00 0.00 
Crest El. (fl) = 0.00 0.00 0.00 0.00 
Weir Coeff. = 3.33 0.00 0.00 0.00 
Weir Type - - -- -- --- - 
Multi-Stage = No No No No 

Exfiltration = 4.000 inlhr (Contour) Tailwater Elev. = 0.00 ft 

Note: CulvertIOrifice ouMows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Storage Stage (ft) 

2.00 

1.80 

1.60 

1.40 

1.20 

1 .oo 

0.80 

0.60 

0.40 

0.20 

0.00 
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 

Storage (cuft) 
- Storage 



Hydrograph Summary Report 
Hyd. 
No. 

Hydrograph Peak 

type flow 
(origin) (cfs) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

12 1 SCS Runoff 1 0.21 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

Combine 

Time to 

Peak 
(min) 

Volume 

(tuft) 

Inflow Maximum 
hyd(s) elevation 

1 (ft) 

Maximum 
storage 
(tuft) 

Hydrograph 
description 

EW-I (PT. I )  

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASlN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A' 

BASlN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-2B 

BASlN 4 

BASlN 4 INFILTRATION 

BASlN 4 OUTFLOW 

EXIST. BASIN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO PT. 2 

I 06032-STORM.gpw I Return Period: 1 Year 1 Tuesday, Oct 31 2006, 10:32 AM I 
Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Time to 
peak 
(min) 

Hyd. 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Volume 

(tuft) 

Hydrograph 

type 
(origin) 

Combine 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

Inflow 

hYd(S) 

Maximum 
elevation 

( ft 

Maximum 
storage 

(tuft) 

Hydrograph 
description 

PROP. TOTAL TO RIVER (PT. 3) 

PW-5A 

BASlN 3 

BASlN 3 INFILTRATION 

BASlN 3 OUTFLOW 

PWdB 

TOTAL TO PT. 5 

PW-6A 

BASlN 5 

BASlN 6 INFILTRATION 

BASlN 6 OUTFLOW 

PW-6B 

TOTAL TO PT. 6 

1 06032-STORM.gpw 1 Return Period: 1 Year 1 Tuesday. Oct 31 2006, 10:32 AM 

Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Maximum 
elevation 

(fi) 

Maximum 
storage 
(tuft) 

Hyd. 
No. 

Time 
interval 
(min) 

Hydrograph 

tvpe 
(origin) 

Time to 
peak 
(min) 

Peak 
flow 
(cfs) 

Volume 

(CUR) 

Inflow 

hyd(s) 

Hydrograph 
description 

I I SCS Runoff 1 32.36 1 1 1 728 1 117,574 1 ---- EW-I (PT. I )  

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASlN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Reservoir 

PW-1 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A 

BASlN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-26 

PW3A 

BASlN 4 

BASlN 4 INFILTRATION 

BASlN 4 OUTFLOW 

PW3B 

PW-4 

EXIST. BASlN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO PT. 2 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

Combine 

1 06032-STORM.gpw 1 Return Period: 2 Year I Tuesday, Oct 31 2006, 10:32 AM ~ 
I 

Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Hyd. 
No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Hydrograph 

type 
(origin) 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversion1 

Diversion2 

SCS Runoff 

Combine 

Peak 
flow 

(cfs) 

5.19 

1.77 

0.28 

0.19 

0.09 

0.55 

0.56 

0.56 

0.08 

0.57 

0.00 

0.00 

0.00 

Tuesday, Oct 31 2006,10:32 AM 

Hydraflow Hydrographs by lntelisolve 

06032-STORM.gpw Return Period: 2 Year 

Time 
interval 

(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Time to 
peak 

(min) 

739 

748 

92 1 

921 

92 1 

725 

725 

742 

871 

87 1 

0 

0 

0 

Volume 

(cuft) 

44,070 

11,836 

11,819 

7,946 

3,872 

1,714 

5,586 

3,154 

3,141 

24,728 

-21,587 

0 

-21,587 

Inflow 

hyd(s) 

15, 24, 25, 

---- 

32 

33 

33 

---- 

35,36 

-- 

38 

39 

39 

---- 

41.42 

Maximum 
elevation 

(ft) 

30 ------ 
----- 

124.72 

----- 
------ 

------ 

----- 
----- 

124.35 

----- 

------ 

------ 

------ 

Maximum 
storage 
(tuft) 

4,860 

-- 
------ 

------ 

1,288 

------ 

------ 

------ 

Hydrograph 
description 

PROP. TOTAL TO RIVER (PT. 3) 

PW-5A 

BASIN 3 

BASIN 3 INFILTRATION 

BASIN 3 OUTFLOW 

PW-5B 

TOTAL TO PT. 5 

PW-6A 

BASIN 5 

BASIN 6 INFILTRATION 

BASIN 6 OUTFLOW 

PW-60 

TOTAL TO PT. 6 



Hydrograph Summary Report 
Hyd. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Hydrograph 

(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversionl 1 
Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

Combine 

Peak 
flow 
(cfs) 

Volume 

(cufi) 

Inflow 1 hYd(S1 

Maximum 
elevation 

(ft) 

Maximum 
storage 

Hydrograph 
description 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASlN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

PW-1 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A 

BASlN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-2B 

PW-3A 

BASlN 4 

BASlN 4 INFILTRATION 

BASIN 4 OUTFLOW 

PW-3B 

PW-4 

EXIST. BASlN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO PT. 2 

1 06032-STORM.gpw 1 Return Period: 10 Year , I Tuesday, Oct 31 2006,10:32 AM 1 
- - - 

Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Hyd. 
No. 

Hydrograph 

type 
(origin) 

31 

32 

33 

Combine 

SCS Runoff 

Reservoir 

34 

35 

36 

37 

Diversionl 

Diversion2 

SCS Runoff 

Combine 

38 

39 

40 

SCS Runoff 

Reservoir 

Diversion1 

41 

42 

Peak 
flow 

(cfs) 

13.73 

5.26 

0.76 

0.51 

0.25 

0.91 

0.93 

1.41 

0.45 

0.70 

0.00 

0.01 

0.00 

Diversion2 

SCS Runoff 

43 

1 n m e  
interval 
(min) 

Combine 

1 I Return Period: 10 Year I Tuesday, Oct 31 2006,10:32 AM I 
Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Hyd. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Hydrograph 

t Y  pe 
(origin) 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

Combine 

Peak Time 
flow interval 
(CW ( (min) 

Time to 
peak 
(min) 

Volume 

(CUR) 

Inflow 

hyd(s) 

Maximum 
elevation 

(R) 

Maximum 
storage 

(tuft) 
I Hydrograph 

description 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASIN 

BASIN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

PW-1 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A 

BASIN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-2B 

PW3A 

BASlN 4 

BASlN 4 INFILTRATION 

BASlN 4 OUTFLOW 

PW-3B 

PW-4 

EXIST. BASIN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO m. 2 

I 06032-STORM.gpw I Return Period: 25 Year Tuesday. Oct 31 2006,10:32 AM 1 
~- 

Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 

Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Hyd. 
No. 

Hydrograph 

type 
(origin) 

Peak 
flow 
(cfs) 

Volume Time 
interval 
(min) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Maximum 
elevation 

(ft) 

Time to 
peak 
(min) 

728 

725 

748 

727 

729 

740 

740 

740 

73 1 

722 

725 

731 

731 

731 

735 

761 

738 

761 

724 

740 

760 

760 

760 

7 54 

737 

755 

755 

755 

757 

Maximum 
storage 
(CUR) 

Hydrograph 
description 

SCS Runoff 

SCS Runoff 

SCS Runoff 

Combine 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

EW-1 (PT. 1) 

EW-2 (PT. 2) 

EW-3 

EXIST. TOTAL TO RIVER (PT. 3) 

EW-4 (PT. 4) 

EXIST. BASlN 

BASlN INFILTRATION 

BASlN OUTFLOW (PT. 4) 

EW-5 (PT. 5) 

EW-6 (PT. 6) 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

SCS Runoff 

SCS Runoff 

Reservoir 

Diversionl 

Diversion2 

Combine 

PW-1 

BASlN 2 

BASlN 2 INFILTRATION 

BASlN 2 OUTFLOW (PT. 1) 

PW-2A 

BASlN 1 

BASlN 1 INFILTRATION 

BASlN 1 OUTFLOW 

PW-2B 

PW3A 

BASlN 4 

BASlN 4 INFILTRATION 

BASlN 4 OUTFLOW 

PW-3B 

PW-4 

EXIST. BASIN 

EX. BASlN INFILTRATION 

EX. BASlN OUTFLOW 

PROP. TOTAL TO PT. 2 

I 06032-STORM.gpw I Return Period: 100 Year Tuesday, Oct 31 2006, 10:32 AM 1 
Hydraflow Hydrographs by lntelisolve 



Hydrograph Summary Report 
Hyd. 
No. 

Hydrograph 

tY  pe 
(origin) 

31 

32 

33 

Combine 

SCS Runoff 

Reservoir 

35 

36 

37 

38 

Diversion2 

SCS Runoff 

Combine 

SCS Runoff 

39 

40 

41 

Peak 
flow 
(CfS) 

42.36 

13.42 

1.37 

0.76 

0.69 

1.56 

1.67 

3.26 

3.21 

0.74 

2.47 

0.30 

2.72 

Reservoir 

Diversion1 

Diversion2 

42 

43 

Time to 
peak 
(min) 

754 

740 

889 

1041 

889 

724 

725 

738 

740 

740 

740 

728 

740 

SCS Runoff 

Combine 

Volume 

(tuft) 

Maximum 
storage 
(tuft) 

Inflow 

hyd(s) 

Hydrograph 
description 

Maximum 
elevation 

( ft ) 

PROP. TOTAL TO RIVER (PT. 3) 

PW-5A 

BASlN 3 

BASlN 3 INFILTRATION 

BASlN 3 OUTFLOW 

PWdB 

TOTAL TO PT. 5 

PW-6A 

BASlN 5 

BASlN 6 INFILTRATION 

BASlN 6 OUTFLOW 

PW-6B 

TOTAL TO PT. 6 

I Return Period: 100 Year ( Tuesday, Oct 31 2006, 10:32 AM I 
- - - 

Hydraflow Hydrographs by lntelisolve 



APPENDIX C: STORM SEWER SIZING CALCULATIONS 



I Project WAYLAND TOWN CENTER 
I I-D-F CURVE COMPUTATION 

Consultants in Engineering, Architecture. Planning, and the Environment 
23 East Street Cambridge, MA 02141-1215 

Job No. 6032 Prepared By DTB Date 10/30/2006 Page 1 of 3 
T 617 2250200 F 617 225-0216 Checked By Date 

I-D-F CURVE COMPUTATION 

Proceedure: Establish intensity-duration-frequency curve for the above referenced town 
using the proceedure outlined in NOAA NWS Hydrc-35 for 5 minutes to 60 
minutes precipitation frequencies. Referenced page numbers on this 
sheet are from Hydrc-35. 

1. Interpolate precipitation (in.) from partial duration series (pg.1525) as follows: 

2yr 6Omin 1.1 
100yr 60 mil 2.5 
2yr Smin 0.35 
1OOyr Smin 0.65 
2yr 15min 0.67 
1OOyr 15min 1.35 

2. Using equations (pg. 28). compute precipitation for intermediate return periods 
and frequencies. Convert rainfall values (in.) to corresponding intensity (in.lhr.) 

10 min. value = 0.59(15 min value) + 0.41(5min value) 
30 min. value = 0.49(60min value) + 0.51(15min value) 
5yr = 0.278(100yr) + 0.674(2yr) 
10y r=  0.449(100yr) + 0.496(2yr) 
25 yr= 0.669(100yr) + 0.293(2yr) 
50y r=  0.835(100yr) + 0.146(2yr) 

3. Plot values computed on IDF chart for 5 to 30 min. duration. 





Project WAYLAND TOWN CENTER 
RATIONAL DESIGN COMPUTATION 

Prepared By DTB Date 10/30/2006 Revised Page 3 of 3 
Job No. Checked By - Revised Design Storm lDYear Date 
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Appendix C  Development Agreement between the Town of Wayland 
and the Project Proponent  



EXCERPT FROM 2006 ANNUAL & SPECIAL TOWN MEETING WARRANT 

 

 
APPENDIX F 

 
MEMORANDUM OF AGREEMENT 

 
This Agreement, dated as of March 28, 2006, is entered into by and between the Town of Wayland, a 
Massachusetts municipal corporation, acting by and through its Board of Selectmen (“Wayland”) and Twenty 
Wayland, LLC, a Massachusetts limited liability company (the “Developer”), with a principal place of business 
located at 45 Broad Street, Boston, MA 02109. 
 

RECITALS 
 

The Developer has asked Wayland to consider amending the Wayland Zoning Bylaw (“Zoning Bylaw”) by 
adopting Article 23  “Mixed Use Overlay District” (“MUOD Amendment”), a copy of which is attached as 
Exhibit A, at a Special Town Meeting to be held May 3, 2006, including all adjourned sessions thereof, 
(“Special Town Meeting”) and to include in the Mixed Use Overlay District (“MUOD”) a parcel of land 
consisting of approximately 56.5 acres, more or less, (the “Property”) owned by Developer and more 
particularly shown on the plan attached hereto as Exhibit B and incorporated by reference. Wayland has called 
such Special Town Meeting and included said Article 23 in the Special Town Meeting Warrant as Special Town 
Meeting Warrant Article 2.  The adoption of the  MUOD Amendment and the inclusion of the Property within 
the MUOD would enable the Developer to apply to the Wayland Planning Board (“Planning Board”) for special 
permits and Site Plan Approvals required under the proposed amendment to the Zoning Bylaw for development 
of an MUP on the Property (the “Development”). 
 

AGREEMENT 
 

Now, therefore, for mutual consideration, the receipt and sufficiency of which are hereby acknowledged, 
Wayland and Developer agree that, if, and only if, the MUOD Amendment is adopted at the Special Town 
Meeting in the form attached hereto as Exhibit A, without modification which materially affects Developer’s 
rights as set forth herein and Developer applies for and is issued a building permit in accordance with a Master 
Special Permit granted by the Planning Board for an MUP (“MUP”) as described in the MUOD Amendment, 
then Wayland and Developer shall each perform the actions as set forth herein; provided, however, that with 
respect to the actions described in Sections B(1), B(2), and B(3), Developer shall perform its obligation 
regardless of the action of such Special Town Meeting, or the status of any building permit application; 
furthermore, with regard to the actions described in Sections B(4), B(5),  B(6) and J(1) Developer shall perform 
its obligation at the time of the application for Concept Plan approval, Master Special Permit and Site Plan 
approval and when the Master Special Permit becomes effective, respectively. If Developer proceeds to develop 
a mixed-use project on the Property under any modified version of the MUOD Amendment or any other 
provision of the Zoning Bylaw adopted after the date of this Agreement which allows a mixed use project to be 
constructed on the Property within five (5) years after the date of this Agreement, Developer shall perform its 
obligations under this Agreement, except where modified by express written agreement of Wayland and 
Developer.    
 
A.   CONSERVATION RESTRICTION AND EASEMENT AND WETLANDS 
 
           1.  Developer will execute, acknowledge and record a perpetual Conservation Restriction and Easement 
on a portion of the Property consisting of at least 10 acres (which may or may not be contiguous) subject to 
Developer’s retained rights (i) to install, maintain, repair, and replace pedestrian and bicycle walkways and 
trails, and underground utility wires, lines, pipes, and conduits for all purposes necessary for development, 
maintenance, and operation of an MUP and (ii) to construct any improvements required under any permit for 
construction of an MUP.   The holder of the Conservation Restriction and Easement shall be the Sudbury Valley 
Trustees, Inc., a Massachusetts non-profit corporation, or another entity designated by Wayland, which may be 
the Wayland Conservation Commission.  Developer and the Holder will execute, acknowledge and submit the 
Conservation Restriction and Easement to the Massachusetts Executive Office of Environmental Affairs for 
approval and execution.  In addition to the other remedies available to the holder of the Conservation Restriction 
and Easement for enforcement and violations thereof, the Developer, its heirs, successors, and assigns shall be 
liable to Wayland for civil fines of $300.00 per day. Each day that any such violation occurs or continues shall 
constitute a separate offense. Prior to taking any action to enforce any violation of the Conservation Restriction 



EXCERPT FROM 2006 ANNUAL & SPECIAL TOWN MEETING WARRANT 

and Easement, the holder thereof shall send or deliver a written notice describing the violation to the Developer, 
who shall cure any such violation within thirty (30) days after receipt of such notice. The exact configuration of 
the Land which will be encumbered by the Conservation Restriction and Easement shall be determined as part 
of the Master Special Permit process described in the MUOD Amendment. 
 
           2.  Prior to filing an application for the Master Special Permit, the Developer shall file with the Wayland 
Conservation Commission an Abbreviated Notice of Resource Area Delineation (“ANRAD”) seeking a 
determination of the existence and location of resource areas subject to protection under M.G.L. c. 131, §40 (the 
Wetland Protection Act), 310 C.M.R. 10.00, et seq. and Wayland’s Wetlands and Water Resource Protection 
By-Law on the Property. The location of all such resource areas determined pursuant to said ANRAD shall be 
shown on the plans filed with the Master Special Permit application.  
 
           3. At the time that the Master Special Permit becomes effective, Developer agrees to deposit with the 
Wayland Treasurer the amount of $35,000.00, as a gift pursuant to M.G.L. c. 44, §53A, to be used for the 
improvement, management and maintenance of the Town-owned conservation land abutting the Property known 
as “Cow Common”.  
 
B.        ENGAGEMENT OF CONSULTANTS; REIMBURSEMENT FOR COSTS 
 
          1.  Payment of Consultants during the Rezoning Process.  Within 30 days after the Attorney General 
approves the MUOD Amendment, , Developer agrees to replenish the existing escrow account(s) in the office of 
the Wayland Treasurer in an amount sufficient to pay for all documented costs of Wayland’s consultants in the 
rezoning process up to and including the conclusion of the Special Town Meeting at which the MUOD 
Amendment is considered up to an aggregate maximum of $30,000.00 for these and the costs under paragraphs 
(2) and (3) of this Section B. 
 
          2. Payment of  Legal Counsel during the Rezoning Process.  Within 30 days after the Attorney General 
approves the MUOD Amendment, , Developer agrees to replenish the existing escrow account(s) in the office of 
the Wayland Treasurer in an amount sufficient to pay for all documented costs of Wayland’s special legal 
counsel and/or Town Counsel in the rezoning process and in the preparation of this Agreement up to and 
including the conclusion of the Special Town Meeting at which the MUOD Amendment is considered up to an 
aggregate maximum of $30,000.00 for these and the costs under paragraphs (1) and (3) of this Section B. 
 
          3. Payment for Special Town Meeting.  All documented costs incurred by Wayland associated with 
conducting the Special Town Meeting shall be paid by Developer provided that the MUOD Amendment has 
been approved by Attorney General.  , Within 30 days of receipt of an itemized invoice for such costs, 
Developer shall reimburse Wayland for such costs,  up to an aggregate maximum of $30,000.00 for these and 
the costs under paragraphs (1) and (2) of this Section B. 
 
          4. Payment for Review of Concept Plan.  At the time of the submittal of the Concept Plan required by 
the MUOD Amendment, Developer shall deposit with the Wayland Treasurer the amount of $10,000.00, (the 
“Concept Plan Escrow Account”) which shall be used pursuant to M.G.L.c. 44, §53G by the Planning Board to 
engage a landscape architect, architect, and/or urban designer to provide technical assistance during the review 
of the Concept Plan.  The Concept Plan Escrow Account shall be replenished by Developer at the request of the 
Planning Board when the balance falls to $2,500.00.   Such person shall assist the Planning Board in evaluating 
the Developer’s Concept Plan and in determining whether such Concept Plan is consistent with the MUOD 
Amendment. 
 
          5. Payment for Review of Plans and Documents Accompanying the Application for a Master Special 
Permit.  At the time of the submittal of the application for the Master Special Permit required by the MUOD 
Amendment, Developer shall deposit with the Wayland Treasurer the amount of $25,000.00, (the “Special 
Permit Escrow Account”) which shall be used pursuant to M.G.L.c. 44, §53G by the Planning Board and any 
boards, committees or officials whose input or recommendations are sought pursuant to the MUOD Amendment 
by the Planning Board relative to said application to engage a landscape architect, architect, urban designer, civil 
engineer, traffic engineer, attorney, and other reasonably necessary consultants to provide technical assistance 
during the review of said application, except for a Licensed Site Professional.  The Special Permit Escrow 
Account shall be replenished by Developer at the request of the Planning Board when the balance therein falls to 
$5,000.00. 
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         6.  Payment for Review of Plans and Documents Accompanying the Application for Site Plan 
Review Phase I or Phase II.  At the time of the submittal of the application for site plan review (Phase I or 
Phase II) required by the MUOD Amendment, Developer shall deposit with the Wayland Treasurer the amount 
of $15,000.00, (the “Site Plan Escrow Account”) which shall be used pursuant to M.G.L. c. 44, §53G by the 
Planning Board to engage a landscape architect, architect, urban designer, civil engineer, traffic engineer, 
attorney, and other reasonably necessary consultants to provide technical assistance during the review of said 
application, except for a License Site Professional.  The Site Plan Escrow Account shall be replenished by 
Developer at the request of the Planning Board when the balance falls to $3,000.00. 
 
           7.  Payment for Review of Plans and Documents Before and during Construction.  At  the time the 
Developer submits its first application for a building permit with respect to an MUP, Developer shall deposit 
with the Wayland Treasurer a gift the amount of $150,000.00, (the “Construction Escrow Account”) which shall 
be used pursuant to M.G.L. c. 44, § 53A by Wayland to engage a landscape architect, architect, code consultant, 
building inspector, civil engineer, wastewater engineer, conservation consultant, traffic engineer, attorney, fire 
protection engineer, structural engineer, and other reasonably necessary consultants to provide technical 
assistance and inspections before and during the construction of an MUP, except for a Licensed Site 
Professional.  Such account shall be used to pay for reasonably necessary outside consultant costs and expenses 
associated with document or plan review and inspections required by the Planning Board, Building 
Commissioner, Board of Selectmen, Board of Road Commissioners, Fire Department, Police Department, and 
Board of Health to review building permit applications and to conduct conformance review during and 
following the completion of construction in connection with the development of an MUP.   
 
          8.  Management and Allocation of Escrow Accounts.  
 

a. With respect to the escrow accounts anticipated in Sections B(4), B(5), B(6), and B(7), in the 
event that actual costs for a specific budgeted item are not expended, at the time such escrow account is 
terminated, any funds allocated for such costs which remain in an escrow account must be used to replenish 
other required escrows before requesting additional funding from Developer. 

b. Wayland agrees that prior to engaging any consultant or incurring any costs which will be 
paid for by Developer, Wayland will: (i) consult with Developer; (ii)  provide a budget for the anticipated 
consultant contract; (iii) not incur any such cost, or enter into any such contract, without prior notice to 
Developer; and (iv) upon request from Developer, provide a periodic accounting for each of the specific escrow 
accounts referenced in this section. Nothing herein shall be construed as granting Developer any rights not 
provided in M.G.L. c. 44, § 53G to contest or challenge consultants selected by Wayland or any of its boards, 
committees or officials.  

c. Upon final payment of invoices for the various costs and consultant fees required of 
Developer pursuant to this Section, Wayland will provide a final accounting of all such expenses and payments, 
pursuant to statute.  Unless Developer objects to such reconciliation within 30 days following receipt of same, 
the reconciliation will be deemed acceptable to both Wayland and Developer. Wayland will provide Developer 
a release from any further obligations with respect to the payments required from Developer under this Section. 
Any funds remaining in any escrow account at that time will be disposed of in accordance with the provisions of 
Section J (2) below.  

 
C.  MUNICIPAL WATER SUPPLY 
 
            1.  Prior to the issuance of any certificate of occupancy, Developer shall cause the existing eight inch 
(8”) diameter on-site water mains on the Property to be abandoned, cut and capped.   Such water lines shall be 
replaced with water lines or other lines acceptable to the Wayland Board of Water Commissioners and the 
Wayland Fire Department. 
 
            2. All fire service lines, domestic water lines and lateral connections from the new water main to the 
individual buildings within the MUP shall comply with the requirements of both the Wayland Board of Water 
Commissioners and the Wayland Fire Department. 
 
D.   MUNICIPAL SEWER FACILITY 
 
           1.   Definitions - For purposes of this section D the following definitions shall apply: 

a. “EPA” - United States Environmental Protection Agency. 
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b. “New Plant” – The new wastewater treatment, collection, and disposal systems, all as 
permitted and built pursuant to this Section, to the extent located on the Property or on the parcel of land 
presently owned by Wayland, together with any appurtenant easements held or to be held by Wayland.. 

c. “New Plant Permits” - All local, state and federal approvals and permits required for 
construction of the New Plant, as well as all approvals and permits necessary to allow the Developer, WWMDC, 
or Wayland to connect to the New Plant. 

d. “Assessment Study” - A study to be conducted by Developer’s consultants (who shall be 
reasonably acceptable to Wayland) within thirty (30) days after the Attorney General approves the MUOD 
Amendment, to be shared with the WWMDC, to assess the necessity of replacing the Plant with the New Plant 
or upgrading the Plant. 

e. “MDEP” - Massachusetts Department of Environmental Protection. 
f. “Plant” - The existing wastewater treatment, collection and disposal systems, to the extent 

located on the Property or on the parcel of land presently owned by Wayland, together with any appurtenant 
easements presently held by Wayland.  

g. “Wayland” - shall mean the Wayland Board of Selectmen or the WWMDC if designated by 
the Wayland Board of Selectmen. 

h. “WWMDC” - the Wayland Wastewater Management District Commission. 
 

             2.  All studies, assessments, investigations, design, permit applications, wastewater capacity allocations 
and construction on any component of the Plant or the New Plant and amendments to the MOA are subject to 
review and approval by the WWMDC, except as otherwise provided in this Section D. 
 
    3.  Developer and Wayland hereby acknowledge and confirm that each has certain rights and 
obligations  under a August 30, 1999 Memorandum of Agreement by and between Wayland and WWMDC and 
Wayland Business Center, LLC (Developer’s predecessor in interest), as modified by a Supplemental 
Agreement dated September 24, 1999 (collectively the “MOA”), including, without limitation, regarding gallons 
per day of maximum daily design flow (as defined in 310 CMR 15.000) of 20,000 for Wayland and WWMDC 
and 45,000 for Developer. 
 

4.   Developer will initially conduct the Assessment Study to assess the necessity of replacing the Plant 
with the New Plant or upgrading the Plant, based on public health and environmental considerations and legal 
requirements of EPA and MDEP.  Wayland and WWMDC shall, as a precondition of Developer’s obligation to 
conduct the Assessment Study, provide a license or other authorization to allow Developer and its consultants 
access to the Plant and any records relating to the design, construction or operation thereof.  Upon completion of 
the Assessment Study, Developer will provide WWMDC and Wayland with a technical memorandum 
describing the study and its conclusions and recommendations. Developer will review the recommendations 
with WWMDC and Wayland to enable them to determine whether to proceed toward developing the New Plant.  

 
5.  Wayland and Developer agree that the WWMDC will undertake the responsibility of permitting, 

designing, and constructing the New Plant or any upgrade of the Plant. 
 
6.  Wayland and WWMDC may choose not to proceed with design, permitting or construction of the 

New Plant, even if the Assessment Study so recommends, but Wayland and WWMDC shall in such event 
indemnify Developer from any cost or loss that arises from this choice.  

 
7. If Wayland or WWMDC elects or is ordered to undertake design, permitting and construction of the 

New Plant or any upgrade of the Plant, then Wayland will prepare all applications necessary to obtain the New 
Plant Permits, in consultation with Developer.  WWMDC and/or Wayland, as applicant, will execute these 
applications, which will then be submitted to the appropriate agencies. Once the necessary permits are obtained, 
then Wayland or WWMDC will proceed with construction of the New Plant or upgrade of the Plant. 

 
8. Notwithstanding anything set forth in this Section D, Developer will be allowed to proceed with 

construction and occupancy of an MUP pursuant to a Master Special Permit and all other required approvals, 
prior to Wayland’s or the WWMDC’s completing construction of the New Plant, provided construction and 
occupancy of the MUP does not materially and unreasonably interfere with construction of the New Plant. 

 
9. Ownership of the land under the New Plant shall be conveyed to Wayland, to be placed in the 

custody of the WWMDC, in fee simple immediately before construction is commenced, provided Wayland 
simultaneously conveys ownership of the land under the Plant to Developer, in fee simple, subject to the 
provisions of M.G.L. c. 40, §§ 3 and 15A and M.G.L. c. 30B. In recognition of the necessity for Wayland Town 
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Meeting approval for such a land exchange, the Developer and Wayland agree to execute a License Agreement 
effecting the land exchange, with a mutual termination clause, which shall remain in effect until such Town 
Meeting Approval can be obtained. Developer recognizes that a New Plant may reasonably require a larger 
parcel than the parcel on which the Plant is now located. If the assessment study recommends a New Plant, then 
Developer agrees to license and/or convey a parcel up to fifty percent (50%) larger than the size of the current 
parcel of land on which the Plant is located.  

 
10. Developer can be charged any connection, betterment, improvement, or similar fees by Wayland or 

WWMDC, but only as authorized pursuant to Massachusetts general or special law (“Developer’s Share”).  In 
addition, pursuant to its offer, Developer hereby agrees to make a gift to Wayland pursuant to M.G.L. c. 44, 
§53A, within 90 days after construction of the New Plant or upgrade to the Plant is completed, subject to the 
following terms and conditions: 

a. The amount of this gift shall be equal to seven percent (7%) the total construction cost of the 
New Plant or upgrade to the Plant but shall not exceed $175,000.00; and 

b. The Assessment Study recommends the construction of the New Plant or upgrade to the Plant. 

11. Nothing in this Agreement shall be construed as limiting the Developer’s and the WWMDC’s 
rights to enter into a separate and independent agreement modifying the MOA to provide for the construction of 
a new wastewater treatment, collection, and disposal system on the Property or on the parcel of land presently 
owned by Wayland with a capacity which is greater than the current capacity of the Plant.   

 
E.  TRAFFIC IMPROVEMENTS 
 

1.  Developer shall pay for planning, permitting, and design, and shall install and construct at its sole 
expense, such off-site traffic improvements and mitigation as may be required by  Massachusetts Highway 
Department (“MHD”) with respect to U.S. Route 20, Boston Post Road (the “MHD Traffic Improvements”).   
Developer agrees to pursue the approval by the MHD for the MHD Traffic Improvements and Wayland agrees 
that it will reasonably cooperate with Developer in its efforts to obtain MHD approval, including the execution 
of any documents required therewith.   At least 14 days prior to the submittal of any design for such traffic 
improvements to MHD, Developer shall provide copies of the proposed design to the Town of Wayland Board 
of Road Commissioners (“BORC”) for their review.  Developer shall obtain approval from the MHD for the 
MHD Traffic Improvements and substantially complete construction of the MHD Traffic Improvements prior to 
the issuance of the first certificate of occupancy for the construction of any building on the Property which is 
part of the MUP.    

 
2.  Developer shall pay for planning, permitting, and design, and shall install and construct at its sole 

expense such off-site traffic improvements and mitigation as may be required by BORC with respect to Route 
27 (Old Sudbury Road), Route 126 (Concord Road) and the intersection of Routes 20, 27 and 126, except to the 
extent under the jurisdiction of MHD, (the “BORC Traffic Improvements”) in accordance with the design plans, 
methods and means of construction and the Town Way Physical Alteration Permit approved by the BORC. Any 
contractor hired or engaged by the Developer to construct the BORC Traffic Improvement shall be pre-qualified 
by the Commonwealth of Massachusetts in accordance with procedures established to pre-qualify such 
contractors to perform construction work on highways owned by the Commonwealth. The BORC’s designated 
representative shall be given reasonable prior notice of all pre-construction and construction work meetings 
relative to the BORC Traffic Improvements and shall have the right to attend and participate in all such 
meetings and periodically inspect the work. Construction of the BORC Traffic Improvements shall be 
completed as required in the construction phasing schedules established by BORC, or MHD, or as established 
during the MEPA permitting process (if applicable) and as approved by the BORC prior to the issuance of the 
first certificate of occupancy for any building constructed in the MUP. The BORC’s approval of the BORC 
Traffic Improvements shall not be unreasonably withheld or delayed. Traffic control equipment provided as part 
of the BORC Traffic Improvements shall be as per BORC specifications, including, without limitation, 
ornamental, post-mounted signal poles painted as prescribed by BORC; and shall include control preemption 
equipment for emergency vehicles.  

 
3.  During the Planning Board’s review of the Master Special Permit, Developer shall be required to 

perform new traffic analyses, including, but not limited to, quantifying the number of trips expected to use cut-
through routes along Bow Road, Glezen Lane, Moore Road, Training Field Road, Claypit Hill Road, Plain 
Road, Millbrook Road, Glen Road, and Pelham Island Road considering travel time assessments between the 
proposed primary route and the established neighborhood streets. After the issuance of the first certificate of 
occupancy for any building constructed on the Property as part of the MUP, Developer agrees to donate to 
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Wayland the sum of $75,000.00 in accordance with M.G.L. c. 44, § 53A, to be expended by the BORC for 
analyses, studies, planning, permitting, design, installation and construction such off-site traffic improvements 
and mitigation as may be required by BORC with respect to said roads (the “Neighborhood Roads Traffic 
Improvements”).  If said funds are not expended by Wayland for the Neighborhood Roads Traffic 
Improvements within five years after final completion of the MUP, any remaining funds may be expended by 
Wayland for general municipal purposes.   

 
4.  Developer shall construct and maintain streets and parking areas within the MUP, except for the 

Municipal Parcel as defined in Section K below, at its sole cost and expense, it being the intention that all such 
streets and parking areas shall remain privately owned. Developer’s obligations to construct a parking area 
within the Parking Parcel are set forth in Section K below. 

 
5.  It is anticipated by and between the parties that some MHD Traffic Improvements and BORC 

Traffic Improvements may not be completed prior to the issuance of a certificate of occupancy for any building 
constructed as part of an MUP on the Property.  To the extent that for any reason the MHD Traffic 
Improvements or the BORC Traffic Improvements are not completed prior to Developer’s application for a 
certificate of occupancy, Developer agrees that the Planning Board may require, as a condition for the issuance 
of any such certificate of occupancy, security for such incomplete work in the manner provided for securing 
construction of ways and the installation of municipal services set forth in M.G.L.c. 41, §81U, paragraphs (1) 
and (2). The amount of such security shall be determined by Wayland, through the Planning Board, after 
consultation with Developer and shall be sufficient to cover the design and construction of any such incomplete 
work whether required under the Master Special Permit, any BORC permit, or any MHD permit.  Wayland 
agrees that any incomplete work secured pursuant to the provisions of this Section relative to the BORC Traffic 
Improvements shall be deemed complete for the purpose of approval of any certificate of occupancy. 

 
6.  Prior to the issuance of any certificate of occupancy for a building in an MUP, Developer agrees to 

donate to Wayland the sum of $30,000.00 in accordance with M.G.L. c. 44, §53A, to be expended by the BORC 
for the maintenance and replacement of traffic lights and associated equipment and signs installed and 
constructed as part of the MHD Traffic Improvements, the BORC Traffic Improvements and the Neighborhood 
Roads Traffic Improvements.   

 
7.  Developer shall be allowed to construct any improvements or utility connections as may be required 

within public ways, provided road opening or curb cut permits, and waivers from any road or street opening 
moratorium are obtained from all appropriate agencies, commissions, or boards. 

 
8.  To the extent authorized by vote of a town meeting where necessary, Wayland agrees to secure and 

grant, at no cost to the Developer, all temporary construction easements or licenses on any land owned or 
controlled by Wayland that may be necessary to allow construction of the MHD Traffic Improvements and/or 
the BORC Traffic Improvements.  Additionally, to the extent authorized by vote of a town meeting where 
necessary, Wayland agrees to secure all temporary construction easements on any other land that may be 
necessary to allow construction of the MHD Traffic Improvements and/or the BORC Traffic Improvements, 
provided that Developer will indemnify Wayland against all costs (including, without limitation, appraisals, 
engineering, surveying, legal, court costs and landowner compensation and/or damage awards and interest 
thereon) incurred by Wayland in securing such temporary construction easements. 

 
9.  In the event that the Master Special Permit includes a condition restricting access to the Property 

from Route 27 to residential vehicles and emergency access vehicles only, Developer agrees that it will not 
appeal the imposition of such condition and if the MUP is built, will comply with such condition. 

 
10.  In the event that the Wayland Conservation Commission or MDEP requires replication of wetlands 

to compensate for any land used for any required widenings or other work associated with the MHD Traffic 
Improvements or the BORC Traffic Improvements, Wayland agrees to grant a license to Developer for any such 
replication on a reasonable area of Town-owned land designated by Wayland, provided that such replication 
does not materially interfere with Wayland’s use of such Town-owned land.   

 
F.  DESIGN 
 

1.  Aggregate Limits.   Developer’s application for Concept Plan review, for a Master Special Permit, 
and for Phase I and Phase II Site Plan Approval pursuant to the MOUD Amendment shall propose an MUP 
consisting of a combination of retail, office, municipal, service establishments and uses in buildings and a 
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setting designed in a traditional, small New England village style with multiple non-residential uses and a mix 
of buildings containing single or multiple establishments with the following aggregate limits: 

 
a. The residential component of the MUP shall contain not more than 167,500 square feet of 

Gross Floor Area. There shall be not more than 100dwelling units of which 25% shall be affordable units, as 
defined and set forth in the MUOD Amendment, with no more than 200 bedrooms in the aggregate. Not more 
than 15 dwelling units shall contain three bedrooms. No dwelling unit shall contain more than three bedrooms. 
In the event that Developer creates a condominium or condominiums pursuant to the provisions of M.G.L. c. 
183A for the residential component of the MUP, the master deed(s) shall incorporate said limitations on Gross 
Floor Area, number of dwelling units and number of bedrooms. In any event, prior to the issuance of the first 
certificate of occupancy for any such dwelling unit, Developer shall execute and deliver to Wayland, in a form 
reasonably acceptable to Town Counsel, a perpetual covenant or restriction running with the Property and 
running to the benefit of the adjoining Town-owned land known as “Cow Common” which contains, at a 
minimum, said limitation on number of bedrooms. In the MUP, Developer shall not apply for or obtain a 
comprehensive permit pursuant to the provisions of M.G.L. c. 40B to permit the construction of a greater 
number of dwelling units or dwelling units with a greater number of bedrooms; 

 
b. The non-residential component of the MUP, exclusive of municipal uses and any uses related 

to the wastewater treatment facility, shall contain not more than 165,000  square feet of Gross Floor Area , with 
not more than 156,750 square feet Gross Floor Area dedicated to retail uses and not more than 10,000 square 
feet Gross Floor Area dedicated to office uses.; and  

 
c. 40,000 square feet of Gross Floor Area for municipal purposes.  
 

2.  Developer shall install all utilities serving the MUP underground, including, but not limited to, 
water, sewer, gas, electric, and cable.  

 
3.  In designing its Concept Plan, and any plans submitted with an application for a Master Special 

Permit, Developer will use reasonable efforts to cooperate with the developer of the "Wayland Commons" 
affordable housing M.G.L. c. 40B development, to coordinate site development, utilities and landscaping plans 
and to develop complementary building designs for their respective developments in a manner which is 
complementary of and appropriate to the existing Town Center. 
 

4.  Developer shall cooperate with Wayland and take all reasonable actions required so that the MUP or 
any part thereof, separately, or in conjunction with adjoining property may qualify for approval as a smart 
growth zoning district under the provisions of M.G.L. c. 40R, provided that such actions do not unreasonably 
delay or adversely impact the MUP. 

 
5.  No application for Concept Plan review shall be submitted to the Planning Board pursuant to the 

MUOD Amendment until at least ninety (90) days have elapsed after the MUOD Amendment has been adopted 
by the Special Town Meeting. No Master Special Permit application or application for any special permit 
pursuant to the MUOD Amendment shall be submitted to the Planning Board or filed with the Town Clerk until 
at least ninety (90) days have elapsed after the Developer has filed an application for Concept Plan review.   
 
G.  SITE CONTAMINATION AND REMEDIATION 
 

1.  Developer’s Obligation.  Developer shall not be obligated to proceed with any submittal or 
application for approval of an MUP, or subsequently for construction of such an MUP, until Developer has 
received any and all permits, approvals, waivers, and clearances to construct the proposed MUP, within the 
aggregate limits set forth in Section F above, from Raytheon Company and MDEP, including, without 
limitation, release or modification by Raytheon Company and MDEP of the Activity Use Limitation (“AUL”) 
(collectively the “Raytheon Approvals”) restricting the development of residential uses and open space on the 
Property.  In the event that Developer does not receive the Raytheon Approvals, in form and substance 
satisfactory to Developer, then at Developer’s option, Developer may terminate this Agreement in which case 
any obligation of the Developer under this Agreement, with the exception of the obligations described in 
Sections B(1), B(2) and B(3), and the obligations with respect to consulting fees incurred pursuant to Sections 
B(4), B(5), and B(6) prior to such termination, shall terminate.  

 
  2.  Identification and Disposition of AUL.  Developer shall identify any AUL on the Property on all 
relevant plans submitted with applications for Concept Plan, Master Special Permit, and Site Plan Approval.  
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Developer shall advise the Planning Board, Wayland Board of Health, and Wayland Board of Selectmen, in 
writing, of the disposition of any AUL currently encumbering the Property and other terms of any site 
remediation agreement negotiated with Raytheon Corporation.  
 

3.  Site Development.  Developer’s site development activities shall not impinge upon planned, 
ongoing and potential new site contamination investigations, assessments and soil and groundwater remediation 
activities.  
 
H.  MUOD SITE SERVICES 
 

Developer shall be solely responsible for the maintenance and operation, including but not limited to 
refuse and trash removal, snow removal, road and sidewalk maintenance, lighting, landscape maintenance and 
similar activities of the MUP to be built on the Property, including any town common, but excluding the 
Municipal Parcel and Parking Parcel, both as defined in Section K below.  

  
I.  PUBLIC SAFETY 
 

1.  Developer shall prepare and submit detailed fire suppression and detection plans for review by an 
independent fire protection engineer selected by the Wayland Fire Department, The cost of this review shall be 
paid by the Developer through an escrow account, as set forth in Section B(7) of this Agreement. 

 
2.  Each building built as part of an MUP shall contain an alarm for smoke or fire detection connected 

to the Wayland Fire Department via wireless technology. 
3.  Developer shall provide a Security Plan for review and approval by the Chief of Police, prior to 

implementation.  To the extent permissible under law, for security reasons, such plan shall not be considered a 
public document. 

 
4.  Developer shall be responsible for site security during and following construction. The Developer 

shall pay for public safety details when required during the construction period when site equipment and 
material deliveries affect public roadways adjacent to the Property, as well as during particularly busy periods 
when the development has been completed and is in operation, such as holiday shopping seasons. 

 
5.  Pursuant to its offer, Developer shall donate $50,000.00 to Wayland to be held in a gift account in 

accordance with M.G.L. c. 44,  § 53A and used by Wayland for the purchase and installation of a wireless 
municipal fire alarm system to serve buildings located on the Property and Town-owned buildings, including 
public school buildings.  Said funds will be so donated when the Master Special Permit becomes effective.   

 
J.  FINANCIAL GIFTS AND CONSULTANT REVIEW FEES 
 

1.  Pursuant to Developer’s offer, Developer shall donate to Wayland, Three Million Thirty Thousand 
($3,030,000.00) Dollars as a gift pursuant to M.G.L.c. 44, §53A (the “Financial Gift”), of which amount Two 
Hundred Thousand ($230,000.00) Dollars shall be contributed when the Master Special Permit becomes 
effective and the balance shall be contributed within 90 days following the issuance of the first building permit 
for a building in an MUP.  Wayland will use the Financial Gift to mitigate impacts of the MUP, to complete 
certain public improvements, and for other valid public purposes, therefore, the Developer shall not be required 
to (i) construct any sidewalks outside the boundaries of the Property or  (ii) conduct any periodic traffic 
monitoring, except as required under the terms of Section E above and Section J 3 below.  It is agreed that 
funding for such off site improvements are included in the Financial Gift.     

 
2.  Wayland and Developer agree that a reasonable budget for the consultant reviews funded by 

Developer pursuant to Section B, paragraphs (4) through (7) is approximately $400,000.00 In the event that 
actual costs are less than $400,000.00, Developer will donate the difference between $400,000.00 and such 
actual costs to Wayland pursuant to M.G.L.c. 44, §53A, as a gift, and which Developer shall not otherwise be 
obligated to pay.  Wayland shall spend such funds to mitigate impacts of the MUP or any other valid public 
purposes in accordance with statute. 

 
3.  Pursuant to its offer, Developer will, following issuance of the first building permit for construction 

of a building in an MUP on the Property, donate the sum of $250,000.00 pursuant to M.G.L.c. 44, §53A to fund 
Wayland’s efforts to acquire in fee or by easement or license rights for, and to develop or improve a bicycle trail 
along the existing MBTA easement, adjacent to the Property, from Route 20 to Route 27, for use by the public. 
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Any funds remaining in the account established for said gift at the completion of said bicycle trail may be used 
for the planning, design and construction of an historic railroad interpretive site within or along said portion of 
the MBTA easement. If Wayland does not acquire the necessary land, rights or license for and to develop or 
improve said bicycle trail within twenty four (24) months following issuance of the first building permit for 
construction of a building in an MUP on the Property, the unexpended balance of said gift of $250,000.00 will 
be returned to Developer, after which Wayland will grant any licenses required for, and use best efforts to 
facilitate Developer's development or improvement of said bicycle trail. 

 
K.  LAND AND EASEMENTS DONATION 
 

1. Developer shall provide a 99 year ground lease, with an option to renew in favor of Wayland, or 
shall grant Wayland a fee interest in a parcel of land, for the sum of one dollar ($1.00), for a municipal “pad”  
(the “Municipal Parcel”), together with land proximate to the Municipal Parcel sufficient for construction of a 
parking lot for 100 vehicles (the “Parking Parcel”), as well as any appurtenant green space, for use by Wayland 
as a public municipal facility, and shall construct all utility connections up to the leasehold or ownership 
property line, and shall grant such permanent utility easements (which shall include the right to connect to 
existing utilities and/or construct and install utilities therein) on, over, across, through and under the Property, in 
locations determined by Developer in Developer’s sole discretion, necessary for Wayland to build and operate a 
municipal building. Developer shall not be obligated to extend utilities onto the Municipal Parcel or the Parking 
Parcel, but only to extend those utilities otherwise serving the MUP to stubs at the boundary of the Municipal 
Parcel or the Parking Parcel. The total land area of the Municipal Parcel, Parking Parcel and appurtenant green 
space shall be approximately 70,000 square feet. Additionally, Developer shall grant to Wayland, for the sum of 
one dollar ($1.00), permanent access and egress easements for pedestrian and vehicular traffic over roads, ways 
and walkways of the MUP to allow reasonable public access to the Municipal Parcel and Parking Parcel and 
appurtenant green space and to allow reasonable access by authorized Wayland officials, employees, agents and 
contactors to the land subject to the Conservation Restriction and Easement described in Section A above.  
Wayland’s acquisition of said leasehold or fee interest and easements (except for the Conservation Restriction 
and Easement) is subject to town meeting authorization. Wayland shall not use the Municipal Parcel for the 
storage of municipal public works vehicles or equipment or deicing materials or other uses inconsistent with the 
uses allowed under the MUOD Amendment. Wayland shall, at its sole cost and expense, maintain the Municipal 
Parcel, Parking Parcel and appurtenant green space.  In the event that Wayland fails to maintain either the 
Municipal Parcel or the Parking Parcel or the appurtenant green space the Developer may, at its election, 
following notice to Wayland, enter onto and maintain such parcels. Any such entry and/or maintenance shall be 
at Developer’s sole cost and risk and by doing so Developer agrees to release and indemnify Wayland from any 
and all liability arising from Developer’s entry onto the parcels and the maintenance work performed thereon.  
Except as set forth in the immediately preceding sentence, such entry and/or maintenance shall not create any 
obligation of Developer with respect to the maintenance of such parcels. 

 
2. Wayland may, within forty-five (45) days following notice from Developer that Developer has 

received a Master Special Permit, notify Developer of its election to require Developer to construct a parking lot 
( “Parking Lot Election Notice”) with up to 100 parking spaces on the Parking Parcel. Such notice shall include 
complete construction specifications which shall not exceed the parking design criteria set forth in the Zoning 
Bylaw. Developer shall then be obligated to construct such parking lot no later than one year following the 
issuance of the first certificate of occupancy for a building within the MUP.  If  Wayland does not send a 
Parking Lot Election Notice, as specified above,  Developer shall at the same time it contributes the Financial 
Gift donate, pursuant to M.G.L.c. 44, §53A, $120,000.00 to Wayland to assist Wayland with costs of future 
construction of such parking lot and Developer will have no obligation to construct such parking lot.  

 
3.  (a) the Developer shall notify Wayland of Wayland’s option to require the Developer to design, 

permit and build an on-site septic system (“Septic System”) in compliance with Title 5 (310 CMR 15.000) of the 
State Environmental Code, with a capacity of 3000 GPD to service the Municipal Parcel;  and 

 
                   (b) Wayland shall, within 90 days following receipt of such notice, either direct Developer to 
proceed with such design, permitting and construction, or notify Developer that Wayland will not accept a 
Septic System, in which case Developer will transfer to Wayland 3,000 GPD from Developer’s existing 45,000 
GPD capacity in the Plant. 
 

4.  Developer’s obligations under this Section, except as otherwise provided with respect to the parking 
lot construction, shall be completed on or before issuance of the first certificate of occupancy for any building in 
the MUP unless Wayland elects to defer connection to the Plant or New Plant, or construction of the on site 
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Septic System until a later date, in which event Developer shall, at Developer’s election, either deposit money or 
negotiable securities, or post a bond, as security for completion of such work.  The amount of such security shall 
be determined by Wayland after consultation with Developer and shall be sufficient to either provide for future 
connection to the Plant or New Plant, or for design, permit and construction of the Septic System. 

 
5.  Developer and Wayland shall use their best efforts to investigate the feasibility of locating and 

constructing a skating pond on the Property. In the event that Developer has an ownership interest in, operates 
or maintains any such skating pond, Wayland agrees to enter into an indemnification agreement with the 
Developer.   

 
L.  SUPPLEMENTAL TAX AGREEMENT 
 

1.  Developer understands that Wayland supports adoption by Special Town Meeting of the MUOD 
Amendment, in part, because the proposed MUP will generate significant real property and personal property 
tax revenue not otherwise anticipated by the current permitted use of the Property.  In order to assure Wayland 
of the continuation of real property tax revenue to Wayland in an amount proportional to the tax revenue 
anticipated from an MUP, in the event that an MUP is built on the Property and any building or land within the 
MUP is sold to an entity or organization that is exempt from paying local real estate property taxes, (and such 
organization converts such building or land to an exempt purpose), Developer will  enter into a Supplemental 
Agreement with Wayland, in the form attached as Exhibit C.  The Supplemental Agreement (a) shall be 
recorded as set forth therein with the Middlesex South District Registry of Deeds; (b) shall bind subsequent 
owners of the Property; and (c) shall terminate ninety-nine (99) years after the execution thereof.  This Section 
shall not apply to any sale or transfer of any land subject to the Conservation Restriction and Easement 
referenced in Section A, to a tax exempt entity. 

 
2.  In the event that the Developer’s demolition and removal of the existing building(s) on the Property 

results in a reduction in the assessed value of the Property in any fiscal year, Developer shall pay to Wayland an 
amount calculated by multiplying the tax rate for the then current fiscal year by the assessed value of said 
building (s) in the most recent fiscal year in which property taxes were assessed on said building(s) (the 
“PILOT”). In any fiscal year that any such PILOT is payable, payment thereof shall be received by Wayland 
when property tax payments are ordinarily due.  From and after the time that property taxes have been assessed 
on buildings and improvements constructed as part of the MUP (the "New Building Taxes"), Developer's annual 
payment obligation shall be the greater of the PILOT or the New Building Taxes, until such time as the New 
Building Taxes exceed the PILOT for two consecutive fiscal years, after which Developer's obligations under 
this paragraph 2 and paragraph 3 of this Section L shall cease.  

 
3.  When and if the MUOD Amendment is approved by the Attorney General, Developer shall 

withdraw its petition to the Appellate Tax Board appealing the Wayland Board of Assessors denial of its 
application for an abatement of the property taxes assessed on the Property for Fiscal Year 2006 and consents to 
an assessed value on the Property for property tax purposes of not less than $23,422,800.00 for Fiscal Year 2006 
and each fiscal year thereafter, except as hereinafter provided. In the event that the Planning Board does not 
issue an MSP for an MUP on the Property by January 31, 2009, then Developer may contest the assessed value 
of the Property for Fiscal Year 2010 and any fiscal year thereafter in which an MSP for an MUP has not been 
issued by July 1st.   

 
M.  MISCELLANEOUS PROVISIONS 
 

1.  Cell Tower Prohibition.  Developer agrees that it will not allow siting of a wireless 
communications  tower or any wireless antennas, receivers, transmitters, or the like, with the exception such 
equipment owned or leased by tenants for the operation of their businesses, within any MUP constructed within 
the MUOD. Nothing in this paragraph shall be construed as prohibiting municipal public safety wireless 
communications or short range wireless computer or intercomputer communications. 
 

2.  Invalidity.  Wayland and Developer agree that if the Town’s adoption of the proposed zoning 
amendment is determined to be invalid, illegal, or unconstitutional by the Attorney General of the 
Commonwealth of Massachusetts or by a court of competent jurisdiction prior to the performing of the actions 
described herein, then the provisions of this Memorandum and each of the agreements and documents 
referenced herein shall be null and void; provided, however, that the provisions of Sections B(1), B(2), and B(3) 
shall survive any such determination and shall continue to be in full force and effect. 
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3.  Compliance; Master Special Permit.  Developer agrees that the master special permit process shall 
include the submission of evidence, to the satisfaction of the Planning Board, of compliance with the terms of 
this Agreement. 

 
4.  Other Regulatory Approvals. At the time of filing, Developer shall send or deliver to the Planning 

Board a copy of all applications and supporting materials (studies, plans, etc.) for approvals by federal, state and 
regional regulatory authorities (including but not limited to EPA, MHD, MDEP and MEPA) necessary for the 
development of the MUP.   

 
5.  Intent to Bind Successors, Heirs and Assigns.  The foregoing obligations shall run with the 

Property, and shall be binding upon and inure to the benefit and burden of Developer, its heirs, successors, and 
assigns.  A notice thereof in the form attached hereto as Exhibit D shall be executed by Developer and recorded 
with said Registry of Deeds and registered with the Land Registration Office at said Registry of Deeds upon 
approval of the MUOD Amendment by the Attorney General, without modification. 

 
6.  Effect; Amendment.  This Agreement shall not take effect until approved and executed by the 

Board of Selectmen of the Town of Wayland. Upon such approval, this Agreement shall not be amended in any 
material respect except by a further approval of the Board of Selectmen.  

 
7.  Required Notices.  Unless otherwise specified in this Agreement, any notice to be given under this 

Agreement shall be in writing and signed by the party (or the party's attorney) and shall be deemed to have been 
given (a) when delivered, if delivered by hand, or (b) two business days after the date mailed, if mailed by 
registered or certified mail, all charges prepaid, in either event addressed as follows: 

 
in the case of the Town, to: 
 

Wayland Board of Selectmen 
Wayland Town Building 
41 Cochituate Road 
Wayland, MA  01778-2614 
Attn: Frederic E. Turkington, Jr. (Town Administrator) 
FAX 508-358-3627 

 
with copy to Town Counsel: 
 

Mark J. Lanza, Esq. 
9 Damonmill Square 
Concord, MA  01742 
FAX 978-369-9916 

 
and in the case of the Developer to: 
 

Twenty Wayland, LLC 
c/o KGI Properties, LLC 
45 Broad Street, 4th Floor 
Boston, MA 02109 
Attn: Charles R. Irving, III 
FAX 617-357-9900 

 
with a copy to: 
 

Dean F. Stratouly 
c/o The Congress Group, Inc. 
33 Arch Street 
Boston, MA 02110 
Tel No. (617) 897-7200 
Fax No. (617) 789-77201 
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and a copy to: 
 

Adam N. Weisenberg, Esq.   
Goodwin Procter LLP  
Exchange Place  
Boston, MA 02109  
Tel. No.  (617) 570-1473  
Fax No. (617) 227-8591  

 
By such notice, either party (or such party's attorney) may specify a new address, which thereafter shall be used 
for subsequent notices.  
 

8.  Default and Notice. 
 

a. By Developer.  If Developer shall default in the performance of any term, covenant or 
condition of this Development Agreement, which default shall continue for more than thirty (30) days after 
written notice to Developer (or if such default shall be reasonably expected to take more than thirty (30) days to 
cure, said longer period of time), Wayland shall have the right to (i) terminate this Development Agreement; (ii) 
withhold any Approvals issued by Wayland; or (iii) exercise any other remedy available at law or in equity, 
including commencing an action for specific performance.  Wayland agrees that if, within ten (10) days after 
Developer’s receipt of a notice of a claim of default, Developer shall give notice to Wayland that Developer 
contests the same, then Wayland shall not have the right to exercise any of the foregoing rights in respect thereto 
until such claim shall have been finally adjudicated in such contest.  Developer agrees to diligently prosecute 
any such contest and if such adjudication is in favor of Developer, then Developer shall be reimbursed its 
reasonable legal fees and other expenses in prosecuting such contest by Wayland; if such matter is determined 
adversely to Developer, Developer shall have thirty (30) days (or such longer period of time as shall be 
reasonable under the circumstances) to effect such cure and in addition thereto, Developer shall reimburse 
Wayland its reasonable legal fees and other expenses in defending any such contest. 

 
b. By Wayland.  If Wayland shall default in the performance of any term, covenant or condition 

of this Development Agreement, which default shall continue for more than thirty (30) days after written notice 
to Wayland (or if such default shall be reasonably expected to take more than thirty (30) days to cure, said 
longer period of time), Developer shall have the right to (i) terminate this Development Agreement; or (ii) 
exercise any other remedy available at law or in equity, including commencing an action for specific 
performance.  

 
9.  Effective Date of Agreement.  This Development Agreement shall be effective as of the date it 

shall be executed by both Developer and Wayland.     
 
10.  Dispute Resolution.  Prior to the initiation of any court proceeding regarding the terms of this 

Agreement or performance thereunder, Wayland and the Developer agree that such disputes shall be first subject 
to nonbinding arbitration or mediation, for a period not longer than ninety (90) days. 

 
11. Applicable Law; Construction.   

 
a. This Development Agreement shall be deemed to have been executed within the 

Commonwealth of Massachusetts, and the rights and obligations of the parties hereto shall be construed and 
enforced in accordance with, and governed by, the laws of the Commonwealth of Massachusetts. 

 
b. This Development Agreement is the entire agreement among the parties with respect to the 

subject matter hereof and supersedes all prior and contemporaneous oral and written agreements and 
discussions. 
 
 
Executed under seal as of the date first above written. 
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American Bittern 
(Botaurus lentiginosus) 

 
State Status: Endangered 

 
DESCRIPTION: The American Bittern is a medium-sized (23-34 in. 
58-68 cm long) brown, streaked ground-dwelling heron which spends 
most of its time hidden among marshland vegetation. Its upper parts are 
mottled with brown and buff, while the under parts are streaked with 
brown and white. The short thick neck has a black stripe or patch on 
each side, and the throat is white with thick black streaks. The top of the 
head is usually darker than the body, or sometimes rusty. There is a 
buffy stripe over each of the yellow eyes. The bill, legs and feet are pale 
yellow or yellowish-green. Wingspread is from 32 to 50 in (80-106 cm) 
and the black wing tips are conspicuous in flight. The relatively short t
is rounded and mottled brown. 

By Bill Fournier

ail 

 
SIMLAR SPECIES: Immature Night Herons are grayer and more 
spotted than the American Bittern and frequently perch in trees. The 
Least Bittern is small with buffy wing patches. 
 
HABITAT IN MASSACHUSETTS: The American Bittern inhabits freshwater marshes, 
meadows, fens and bogs dominated by emergent vegetation such as cattails, bulrushes, sedges 
and grasses. It may also occur in brackish wetlands. 
 
BEHAVIOR: The American Bittern spends most of its time hidden among marshland 
vegetation. It walks slowly and stealthily. When startled, the bittern assumes what is perhaps it 
most characteristic stance: standing frozen with the bill pointed skywards, in order to 
camouflage itself among the reeds, occasionally swaying from side to side with the vegetation 
as if blown by the wind. When flushed from a marsh, it gives “kok kok kok” call or a nasal 
“haink”, its wings flap loosely, feet dangle and it flies off slowly, but with rapid wing beats. 
The distinctive call is loud and guttural; the notes sound like an old-fashioned pump, usually in 
three syllables, the middle one sharply accented; “oonk-a-lunk” or “oong-ka-chook”. Pumping 
calls are usually heard at dusk, or dawn in spring or early summer. 
 
MATING/BREEDING HABITS: Courtship behavior is not well understood, but is known to 
include aerial and ground chases. Males slowly stalk females as they display a pair of white 
fanlike plumes raised over the back and shoulders. Usually, bitterns nest in marshes, but may 
also nest in grassy upland fields adjacent to wetlands. Males appear to be territorial throughout 
the breeding season, and remain in the nest-site vicinity. Males may be polygynous. The female 
builds the nest and cares for the young. The nest, about a foot (30 cm) in diameter, is located 
either on the ground in dense vegetation or on a platform about a foot above the water. Nest 



material includes dead reeds, cattails, grasses, and sedges. The 3 to 5 buff-brown to olive-
brown eggs are laid at 1 day intervals with incubation beginning with the laying of the first egg. 
An egg hatches about 24 days after it was laid. Young are fed by regurgitation at the nest for 
about 2 weeks. The female continues to tend the young for an undetermined length of time after 
they leave the nest. There is one clutch per year. 
 
FEEDING HABITS: Preferred foods include frogs, small snakes and eels, salamanders, 
crayfish, fish, and occasionally mice and grasshoppers caught on visits to open fields. The 
American Bittern feeds in marshes, meadows, and along edges of shallow ponds, standing 
motionless with neck outstretched and level bill, eyes focused down into the water, slowly 
aiming its bill before suddenly darting downward to seize the prey.  
 
RANGE:  The breeding range of the American Bittern extends from Newfoundland west to 
Manitoba and British Columbia; south to Maryland and west through Oklahoma and Kansas to 
southern California. This bittern also breeds very rarely in the Gulf States. It winters from the 
Carolinas south to the Bahamas, Cuba and Panama, and occasionally as far north along the east 
coast of Massachusetts. American Bitterns return to Massachusetts marshes in April.  
 
 
 
 
 
 
 
 
 
 Distribution in Massachusetts 

1980-2006 
Based on records in Natural Heritage Database  

 
 
 
 
 
 
POPULATION STATUS: In Massachusetts the American Bittern is classified as an 
“Endangered” species.  Since 1980, NHESP has received reports of American Bitterns at 75 
locations during the breeding season. Population trend is not known. 
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Appendix F  Air Quality 

 

 
























































































