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May 24, 2002

CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS
ON THE
NOTICE OF PROJECT CHANGE

PROJECT NAME Hopping Brook Park

PROJECT MUNICIPALITY Holliston

PROJECT WATERSHED : Charles River
EOEA NUMBER : 4411

PROJECT  PROPONENT : Jon Delli Priscoli

DATE NOTICED IN MONITOR : April 24, 2002

Pursuant to the Massachusetts Environmental Policy Act (G.L.
c. 30, ss. 61-62H) and Section 11.10 of the MEPA regulations (301
CMR 11.00), I have reviewed the Notice of Project Change
submitted on this project and hereby determine that it does
require the preparation of a Supplemental Environmental Impact

Report (SEIR).

The original Hopping Brook Park project involved the
construction of approximately 3,000,000 square feet (sf) of
office and research and development space on 281 acres. The
project also included access roadways and 9,684 parking spaces.
The buildings were to be served by the public water supply and
on-site septic systems. The project was reviewed under MEPA in
1982 and 1983. A Certificate was issued on June 14, 1983 finding
the_Final EIR on the project to be adeguate.

To date, the Phase I portion of the project, 558,000 sf of
office, manufacturing, and warehouse space, has been constructed

N
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EOEA# 4411 project Change certificate May 24, 2002

in 16 buildings. phase I consists of 19 lots and occupies
approximately 100 acres of the site.

The Notice of Project Change ijdentifies several changes to
the project. The proponent has acquired an adjacent 85 acre
parcel which has been added to the site, making the total site
366 acres. The project has been redesigned to eliminate 45 acres
of net land alteration and 43 acres of net impervious area. The
redesign has reduced wetland alteration from 1,393,920 sf in the
original project to 2,810 sf in the current proposal.
additionally: the redesign has provided protection for spotted
turtle habitat. Finally, the current proposal includes the
construction of a wastewater treatment facility with groundwater
disposal of treated effluent on the site.

other aspects of the project -~ gross square footage,
water/sewer use; rraffic generation and parking, remain at the
same levels as in the original project-

While I acknowledge that many of the changes in the project
are designed to reduce potential impacts associated with the
original project, there are new elements to the project, such as
the wastewater treatment and disposal system, and a number of new
or more stringent regulatory requirements, such as the
Massachusetts Endangered Species Act, the pepartment of
Environmental protection’s (DEP) Sstormwater policy, and the
Rivers protection act*, that require review in 2a Supplemental

EIR.

The SEIR should follow the guidance for form and content
found at section 11.07 of the MEPA Regulations and should address

the following specific issues.

PROJECT DESCRIPTION

The SEIR should contain a conplete and detailed description
of the site and of the master plan for the project. This
description should clearly identify resource areas on the site
and the spatial relationship petween these resource areas and
facilities to be constructed as part of the project.

- ——

« Although the Rivers protection Act exempts projects for which
a Draft EIR was submitted on OT pefore November 1, 1996, this
exemption does not apply t©° the additional site area that has ne

undergone MEPA review.
2
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TRANSPORTATION

The NPC contains a technical memorandum dealing with
traffic, but which has only analyzed the intersection of the site
drive with Route 16. The SEIR should contain an updated traffic
analysis that is prepared in accordance with the EOEA/EQTC
Guidelines which analyzes the impacts of the Project on the Route
16 corridor, between Route 126 to the east and I-495 to the west,
and which revisits the mitigation proposed for the original
project to determine whether that mitigation is sufficient under
the current conditions. Should further mitigation appear
necessary, the SEIR should describe that further mitigation. I
Suggest consultation with the Massachusetts Highway Department in
determining the scope of the study and the study area.

AIR QUALITY

This project is expected to generate in excess of 15,000
vehicle trips per day. In order for a project with that
generation rate to be consistent with the State Implementation
Plan, the proponent will have to conduct an air quality mesoscale
analysis for volatile organic compounds. The protocols for this
study should be developed in concert with the DEP Division of Air
Quality Control and the results of the study, and any
Transportation Demand Management proposals or other mitigations
measures, should be reported in the SEIR.

WETLANDS, FLOODPLAINS, AND RIVERFRONT AREAS

I acknowledge the significant reduction in wetland
alteration from the original project and that the currently
Proposed alteration of wetlands and riverfront areas is the
result of a crossing of wetlands for the access drive into Phase
II and for the installation of utilities. The NPC contains a
Copy of the Notice of Intent that was filed in March with the
Holliston Conservation Commission. The SEIR should contain a
copy of the Order of Conditions issued as a result of that filing
if it is available at the time of filing of the SEIR. If it is
not available, the SEIR should contain a discussion explaining
why it has not issued.

—. The SEIR should also provide greater detail on the

floodplain alterations identified in the NPC and what mitigation
will be provided for floodplain alterations.

3
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ENDANGERED SPECIES

I note that the NPC contains a study of the spotted turtle
populations on the site that has resulted in modifications to the
.project l1ayout that, for the most part, avoid wetland and upland
habitat of these species. Nevertheless, the Natural Heritage and
Endangered species Program (NHESP) has reported that the site is
also habitat for the four-toed salamander, another rare species.

NHESP indicates that the project, 2as currently configured, will
likely result in a “take” of rare species under the Massachusetts
Endangered Sspecies Act. The SEIR should contain a section that
shows that the proposed project, and any proposed mitigation for
rare species, will result in a long-term benefit to the
conservation of the populations of rare species on the site. I
suggest close coordination with the NHESP during development of
this information.

STORMWATER

The NPC contains a stormwater management plan designed to
accommodate runoff from thé roadway system and to meet the
standards contained in +the DEP Stormwater policy. The study does
not include other impervious areas such as parking jots and roof

drains.

The SEIR should contain a stormwater management plan for all
impervious areas to be developed on the site. The plan should be
designed to control both the quantity of runoff and the quality
of runoff and should be consistent with the DEP Stormwater

Policy.
WASTEWATER DISPOSAL

The current proposal includes the construction of a
wastewater treatment plant on the site tO treat and dispose€ of
the projected 225,000 gallonS'per-day of waste from the Park.
The NPC contains little information on this facility.

The SEIR should provide a - location for the treatment
facility and disposal site. While I don’t expect that detailed
design will pe available at the time the SEIR is filed, I expect

viii



EOEA# 4411 Project Change Certificate May 24, 2002

that the SEIR will identify one or more siting locations and will
identify the disposal methodology and provide some assurance that
the selected disposal methodology is feasible.

May 24, 2002
DATE Bob Durand

Comments received :

Department of Environmental Protection CERO
Department of Environmental Protection DAQC
Natural Heritage and Endangered Species Program
Charles River Watershed Association

BD/rf
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MICHAEL S. DUKAKIS

GOVERNOR
JAMES S. HOYTE -

SECRETARY

CERTIFICATE OF THE SECRETARY ENVIRONMENTAL AFFAIRS
ON
FINAL ENVIRONMENTAL IMPACT REPORT

PROJECT NAME: Hopping Brook Park
EOEA NUMBER: 4411
PROJECT PROPONENT: Hopping Brook Trust
DATE NOTICED IN MONITOR: May 9, 1983

The Secretary of Envircnmental Affairs herein issues a statement that the
Final Environmental Impact Report submitted in the above referenced project does
adequately and properly comply with Massachusetts General Laws, Chapter 30,
Section 62-624 inclusive, and the regulations implementing MEPA.

I find the FEIR for this project to have adequately complied with C3Q § 61-62H;
however, there remain several issues that have not been thoroughly addressed.

The EIR has defined that the developer will make improvements to Route 16 at
the. access drive and will install signals at that intersection. Although I agree
that the developer should not be responsible for-all the improvements in the area,
I feel that the so-called railroad access should be the responsibility of the
proponent since this will serve only his development. e

I also recommend that avoidance of archaeologically sensitive areas be a prime
motivation in site planning for the project and that the developer commit to an
approved data recovery program for archaeological materials.

L /1483
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EDWARD J. KING

GOVERNGR _
JOHN A. BEWICK =
SECRETARY
CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS
ON
ENVIRONMENTAL NOTIFICATION FORM

PROJECT NAME: ’ Hopping Brook Park

PROJECT LOCATION: Holliston .
EOEA NUMBER: iy

PROJECT PROPOMENT: Hopping Brook Trust

DATE NOTICED IN MONITOR: May 10, 1982

Pursuant to M.G.L., Chapter 30, Section 62A and Sections 10.04(1) and 10.04(9)
of the Regulations Governing the Implementation of the Massachusetts Environmental
Policy Act, I hereby determine that the above referenced project does require
the preparation of an Environuantal Impact Report. The scope and alternatives
for the EIR shall be as follows:

This project consists of 3,000,000 square feet more or less of office and
manufacturing space and appurtenances to be built on 280 more or less acres off
Route 16 in Holliston. This project is categorically included for preparation of
an E?vé;onmenta] Impact Report under 301 CMR, Section 10.32, Class D, (1), (i4),
and (19). ’

The EIR for this project should follow the general format outlined in 301 CMR

(MEPA Regulations), should include a copy of this scope and the attached comments,
and shall include the following specific areas of investigation:

TRAFFIC

Traffic Study Area

The traffic study area shall include, at a minimuh, the area defined by the
intersections of Route 16/109 to the west, Route 1?6/16 to tbe north and east,
Rout 126/1-495 to the south, and Route 109 and Main Street in West Medway.

FORM A - Xiii
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In addition, the study shall investigate all roadways with greater’than'l,ooo
ADT to the point where the project traffic comprises less than 102 increase in ADT
over the No-Build ADT. It shall also investigate roadways with less than 1,000 ADT
to the point where project traffic compromises less than a 25% increase in ADT over
the No-Build ADT.

Special attention should be given to the Data General and Fafard Developments
at Routes 109/16/1-495 in Milford and to the Ledgemere Country. Development on
Rout 126 at the Ashland line.

Traffic Analysis

identify all roadways and intersections that are within 10% of capacity for
build and no-build conditions. Develop v/c ratios for build and no-build conditions
and identify amount of exceedance of v/c=1.0.

Bottlenecks and by-pass routes should be identified for both build and no-build
and means of minimizing traffic impacts, i.e., traffic control devices, should be
presented.

For the purposes of this study, assume that project completion will occuir in
1987, and include general background growth of traffic volumes based or recent
trends.

The EIR shall present justification of traffic generation methods based on
use and mix of development.

Air Quality

The EIR shall contain an analysis of air quality and the potential air
quality impacts resulting from the proposal. Details of the study and methodology
shall be established by DEQE - NE, AQC, and the proponent.

Hydrology & Wetlands

The proposal calls for construction of storm water detention areas to reduce
peak rates of runoff. The EIR should define By what methods this detention will be
accomplished and at what locations, including supporting calculations. In addition,
the EIR should evaluate the effect of development on the Natural Valley Storage Area
P, and on flood storage on the site.

The site contains 32 acres, more or less, of wetlands and the EIR should define
what effect development will have on the wetland values of these areas, including
stream crossings.

The EIR shall present what methods will be employed to minimize impacts on
these systems, including water quality impacts.

UTILITIES

Sewage Disposal

The project is expected to generate 275,000 gpd of sanitary waste that is
scheduled to be disposed of through on-site disposal systems. The EIR should
identify the water quality impacts from such a system and shall investigate the
alternatives of on-site treatment and connection to a public sewer system, and

the potential impacts of these alternatives.
el Xiv
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Page 3 (continued)
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Water Supply

The project is expected to require 250,000 gpd of potable water. The early
phases of development are expected to be connected to public water with wells to

supply future development. .

The EIR should define the existing capacity and quality of the public supply
and should present sufficient data to show that wells can be developed with adequate
volume and qulaity to supply the proposed development, particularly in view of the
potential for disposal of 225,000 gpd of sanitary wastes on-site.

In addition, the EIR should identify and assess the potential for impacts to
the existing Holliston Wells near the site.

The comments of the Board of Water Commissioners should be included in this
discussion. .

Archaeology

The concerns of the MHC regarding an archaeclogical survey should be
addressed in he EIR. The required study should be developed in concert with

the MHC.
Wastes

The EIR should identify an estimated volume and composition of solid waste
to be generated by the project and make some assumptions on how this waste will
be disposed of, based on the types of industries intended for the park.

In addition, the EIR should make a general inventory of other wastes to be
generated by the industries in the park, based on the general waste lists for the
types of industries to be located in the park. '

ALTERNATIVES

Access

The EIR should assess the use of a three lane entry with the third land being
in-bound in the a.m. and out-bound in the p.m.

In addition, the EIR should assess the possibility of access to 1-495 over the
abandoned Railroad row.

The present access scheme calls for a loop roadway that will require another
stream crossing to be constructed. The EIR should investigate whether or not
access can be adequate without constructing the new crossing.

DISTRIBUTION OF EIR

In addition to the distribution mandated by 301 CMR, the EIR shall be
distributed to the South Middlesex News, attn: Ron Doyle (I copy), and to
the Holliston Public Library (2 copies). and to the Selectmen and Conservation

Commission of the Town of Holliston.

/

s D (Nt

DATE JORN A. BEWICK, SECREJARY /]
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1.0 EXECUTIVE SUMMARY

The project is currently divided into Phase | and Phase Il (See Figure 1-1, Site
Locus). Phase | consists of the buildings that have been constructed to date and
is almost complete (See Figure 1-2, Current Phase | Development).
Construction of Phase | of the project began in 1983 and has been on-going.
Phase Il consists of the development of the remainder of the site; which includes
the construction of the access road to the Phase Il portion and the construction of
‘the proposed buildings and infrastructure (See Figure 1-3, Proposed Phase |l
Development). Approximately 558,000 square-feet of the Phase | portion of
Hopping brook Park has been constructed. The Phase Il portion of Hopping
Brook Park is proposed to be 2,215,500 square-feet. The original size of the
project area was 281 acres. The proponent acquired an additional 85+/- acres, a
portion of which Phase Il will be located, making the total acreage of Hopping
Brook Park 366 acres. The construction sequence of Phase Il will be phased.
The construction of the access road and associated activities (i.e. clearing,
grading, construction of mitigation areas) will occur first (See Proposed
Conditions Plan in the Plan Pocket). Construction of the buildings and
infrastructure will follow at a later date. There will not be any additional
environmental impacts, to those described in the SEIR, associated with the
construction of the buildings in Phase ll. The analyses for traffic and air quality
and the estimated quantity of wastewater discharge are based on the full build
out of the site.

1.1 History of Certificates Issued

The following section is a brief history of the Certificates issued by the Secretary
of Environmental Affairs for the project. The former name of the proponent at the
time Phase | began was Hopping Brook Trust. The current name of the
proponent is New Hopping Brook Realty Trust. The following is the list of filings
and Certificates:

Environmental Notice Form (ENF) filed May 10, 1982
Certificate of the Secretary issued June 17, 1982; requested the
preparation of an Environmental Impact Report (EIR).

e Draft EIR (DEIR) filed on February 22; 1983
o Certificate of the Secretary issued on March 31, 1983; requested the
preparation of a Final EIR (FEIR)

e FEIR filed on May 9, 1983

o Certificate of the Secretary issued on June 14, 1983; determined FEIR
adequately complied with M.G.L.c.30, SS. 61-62H. Additional issues were
requested to be addressed; these included work on the railroad access
and avoidance of archeology sensitive areas

Section 1.0 Executive Summary Page 1-1






Figure 1-1. Site Locus
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Figure 1-2. Current Phase | Development
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Figure 1-3. Proposed Phase Il Development
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Hopping Brook Park Supplemental Environmental Impact Report

* A Notice of Project Change was submitted on April 24, 2002 by New
Hopping Brook Realty Trust '

o Certificate of the Secretary issued May 24, 2002; requested the
preparation of a Supplemental Environmental Impact Report (SEIR).

This SEIR includes additional information and analyses requested in the
Certificate issued May 24, 2002. The SEIR includes details of the project,
wetland resources, mitigation measures for wetland resource impacts, and
mitigation for the long-term net benefit to rare species populations. Revised
traffic and stormwater analyses, an air quality analysis, and additional information
regarding wastewater disposal are also included in the SEIR.

1.2 Project Summary
1.2.1 Site Description

The site is a vacant, wooded lot consisting of a mixed coniferous and deciduous
forest. A drumlin is located the central portion of the site. The topography
gradually slopes in an easterly direction from the drumlin at an elevation of
approximately 336 feet down to 225 feet. The topography slopes from
approximately 336 feet to 240 feet in a northwesterly direction from the drumlin
then levels out to a wetland. In a southwesterly direction, the topography slopes
down to approximately 270 ft and levels out to another wetland. A former gravel
pit area is located in the northwest portion of the site. An NSTAR power
easement is located along the western boundary of the site. Paths and dirt roads
are located on the site. Hopping Brook flows in a southerly direction across the
northwest portion of the site. The brook then flows in a southwesterly direction
off site.

1.2.2 Project Description

As stated above, the project is currently divided into Phase | and Phase Il
Phase Il of Hopping Brook Park consists of the development of the remainder of
the site; which includes the construction of the access road to the Phase i
portion and the construction of additional buildings. The SEIR addresses, in
detail, proposed activities and mitigation for the construction of the access road
for Phase |l (See Proposed Conditions Plan in the Plan Pocket). There will not
be any additional environmental impacts, to -those described in the SEIR,
associated with the construction of the buildings in Phase Il. The analyses for
traffic and air quality and the estimated quantity of wastewater discharge and
water usage are based on the full build out of the site.

Several proposed activities are associated with the construction of the access
road; these include clearing, grading, installation of underground utilities,
construction of wetland and wildlife habitat mitigation, and construction of the
stormwater drainage system. The location of the access road requires a wetland
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crossing. The alignment of the road has been designed to avoid and minimize
impacts to wetland resources to the greatest extent possible. Wetland resources
that will be impacted include Bordering Vegetated Wetlands (BVW) and Bank.
Impacts to BVW will be mitigated by the construction of a wetland replacement
area. Bank impacts will be mitigated by the construction of a rip-rap channel on
the north side of the access road and a water quality swale on the south side of
the access road. A section of the underground utilities proposed to be installed is
in an area on the site that has been identified as Spotted turtle habitat. To
minimize impact and maintain an unrestricted migratory pathway for the Spotted
turtles, the utilities will be placed in a trench and the trench will be surfaced with
gravel. A turtle nesting habitat area will be construction to mitigate for the
construction of the trench.

Since the filing of the NPC, additional issues have been addressed and are
included in the SEIR. Four-toad salamander habitat has been identified on the
site. The proponent’s representative has consulted with Natural Heritage and
modifications to the project have been made to avoid and minimize impact to the
salamander habitat. In addition, a conservation plan to mitigate and protect the
habitat of the Four-toed salamander and the Spotted turtie has been submitted to
Natural Heritage. The design of the stormwater system has been modified such
that the discharge will not impact Hopping Brook; which is identified as a cold
water resource. The Division of Fisheries and Wildlife reviewed the stormwater
management plan and approved the design.

1.2.3 Description of Resource Areas and Relationship to Proposed
Construction

Description of Wetland Resources and Buffer Zones

Wetland resource areas identified on the site that are regulated by the
Massachusetts Wetlands Protection Act (MWPA) include Bordering Vegetated
Wetlands (BVW), Bank, and Buffer Zone (not considered a resource area).
Wetland resource areas identified on the site that are regulated by Holliston
Wetland Bylaws include BVW, Bank, Riverfront Area, Buffer Zone (not
considered a resource area), Bordering Land Subject to Flooding, Holliston
Wetlands (non-state isolated wetlands E and J), Vernal Pool habitat, and Vernal
Pool Buffer Zone

The subdivision of the parcels for this project was created prior to November 1,
1996: which is the date the Rivers Protection Act went into effect. As a result,
the work within the original subdivision is exempt from the performance
standards for Riverfront Area (See Certificate of the Secretary on Page v in the
front of the SEIR). Although the performance standards for Riverfront Area apply
to land recently acquired by the proponent, all of the Riverfront Area resource is
associated with the original subdivision. Work on the newly acquired portion of
the project is outside the limits of the Riverfront Area. Although Riverfront Area
exists on the site, proposed work in this resource is not reviewed by the state.
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The proponent has included information regarding work in the Riverfront Area to
clarify all proposed work on the site.

Delineated BVW are associated with Hopping Brook. The Bank resource areas
are associated with Hopping Brook and three intermittent streams that were
created to control surface water on the site. The Riverfront resource area is
associated with Hopping Brook. Two isolated wetlands were delineated on the
site. These wetlands do not qualify as state resource areas since they do not
hold Ys-acre foot of water, however, they qualify as wetlands under the Holliston
Wetlands Bylaw and the Army Corps of Engineers. Bordering Land Subject to
Flooding is associated with Hopping Brook. Vernal Pool Habitat and Vernal Pool
Buffer Zone are associated with the three certified vernal pools on the site.
Spotted turtle (Clemmys guttata) and Four-toed salamander (Hemidactylium
scutatum) habitat have been identified on the site. See Section 6.0 for more
information regarding these species.

Proposed Impacts to Wetland Resources and Buffer Zones

Impacts to several wetland resources under the jurisdiction of the Massachusetts
Wetland Protection Act (MWPA) and the Holliston Wetlands Bylaw will occur.
The impacts include clearing and grading of portions of the site to prepare for the
proposed access road, construction of the stormwater facilities, installation of
utilities, and the construction of the wetland replacement area and turtle nesting
habitat area.

The following table summarizes the square footage of proposed permanent
impacts to the resource areas and Buffer Zones under both the MWPA and
Holliston Wetlands Bylaw.

Table 5-1. Summary of Resource Area and Buffer Zone Impacts Regulated
Under the MWPA and Holliston Wetlands Bylaw

Resource Area and MWPA Holliston Wetlands Bylaw
Buffer Zones (square feet of impact) (square feet of impact)
Riverfront Area 14,442 14,442
BVW 3,236 3,236
Freshwater Wetlands , NA 26,122
(Wetlands E and J) f _[_ |
Buffer Zone 110,210 147,419 |
Bank 153 153 i
Bank Buffer Zone NA 18,767 |
Bordering Land Subject to NA 51,074 !
Flooding |
(not to be impacted; work within |
100’ of boundary is proposed)

| Vernal Pool Habitat NA 16,784
(within 100’ of basin) ) )
Vernal Pool Buffer Zone NA 38,779
(100’ - 200’ of basin)

NA - wetland resources, specific to this project, not under the jurisdiction of the MWPA
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A wetland crossing for the construction of the access road will impact BVW
(3,236 square feet) and Bank (153 linear feet). Wetland J, the northernmost
isolated non-state wetland, will also be impacted from the construction of the
access road. In addition, Wetland E, the southernmost isolated non-state
wetland, will be impacted during future build out. The total square footage of the
two isolated wetlands is 26,122 square feet (See Table 5.1).

Work is also proposed in the Buffer Zone of BVW under the MWPA.
Approximately 110,210 square feet will be impacted from clearing and grading
‘activities. Under the Holliston Wetlands Bylaw, 147,419 square feet of clearing
and grading activities will in the Buffer Zone and in the Adjacent Upland
Resource Area (i.e. areas within 100 feet of BVW, other Freshwater Wetlands,
Bank and Bordering Land Subject to Flooding and areas within 200 feet of the
Mean Annual High-Water Line of Hopping Brook).

There are no proposed impacts to the three certified vernal pools under the
MWPA. Under the Holliston Wetlands Bylaw, approximately 16,784 square feet
of upland vernal pool habitat (within 100 feet of basin boundary) and 38,779
square feet of buffer zone to the vernal pool (100 — 200 feet from basin
boundary) will be impacted. Proposed work in these areas include clearing,
grading, installation of utilities, creation of the Spotted turtle nesting habitat with a
groundwater infiltration system beneath it, and placement of a level spreader for
discharge of clean stormwater from a detention basin.

No proposed work will be located within Bordering Land Subject to Flooding.
The only activity that will occur in the floodplain is placement of haybales to
define limit of work. A total of 51,074 square feet of work is proposed within 100
feet of the boundary. The proposed work includes, 4,059 square feet of grading;
6,625 square feet of clearing; and 40,390 square feet of utility installation. Most
of this work is also located in Riverfront Area. Mitigation is not proposed for this
work.

The Holliston Conservation Commission, issued an Order of Conditions, on April
30, 2003, for the proposed work and mitigation for Phase II.

1.2.4 Potential Environmental Impacts and Mitigations

Proposed impacts to the wetland resource areas and buffer zones are described
above. This section includes the mitigation measures for those impacts. In
addition, this section describes proposed impacts and mitigation measures for
work in rare species habitat as well as impacts and mitigation for traffic,
stormwater, and wastewater.
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Wetland Resources, Buffer Zones, and Rare Species
The mitigation package was developed with recommendations from the Holliston
Conservation Commission and the Natural Heritage and Endangered ‘Species
Program. The proposed mitigation package will provide:
e replacement of wetland resources areas under the MWPA and Holliston
Wetlands Bylaw
e construction of a vernal pool, vernal pool habitat, and vernal pool buffer
zone (under the Holliston Wetlands Bylaw) for proposed work in these
existing areas
¢ long-term net benefits to rare species identified on the site; benefits

A constructed wetland replacement area, 14,263 square feet in size, is proposed
as mitigation for impacts to BVW (state and local wetlands) due to the wetland
crossing for the access road and filling of Wetlands E and J (isolated non-state
wetlands under the jurisdiction of the Holliston Wetlands Bylaw). Bank will be
impacted due to the wetland crossing. Mitigation will consist of the construction
of a rip-rap channel on the north side of the access road and a water quality
swale on the south side of the access road for a total of 270 linear feet of
replacement. In addition, box culverts will be placed under the access road in
the location of the two existing Bank resource areas. The proposed mitigation
package is designed to protect resource areas from long-term impacts where
work is proposed in the adjacent Buffer Zone and Adjacent Upland Resource
Area. The elements to protect the resource areas include: 1) stormwater
management system designed to avoid the discharge of untreated water to areas
adjacent to resource areas as well as directly into resource areas, 2) installation
of erosion and sediment control measures to prevent siltation into resource areas
until vegetation is re-established, 3) placing a Conservation Restriction on rare
species habitat located in Buffer Zone and in the Adjacent Upland Resource Area

Traffic

A revised traffic analysis was conducted and the results show that two
intersections in the study area may require improvement with full build out of
Phase Il. The intersections and proposed mitigation include:

Route 16 at Central Street

The Level of Service, during both morning and evening peak hours, can
be improved to level D and C, respectively, from the current level of
service F. The proposed improvements include signalizing the
intersection and adding turn lanes in both directions along Route 16.
Likely, the edge of pavement will not require alterations since the existing
lane widths appear sufficient to provide the additional lanes.

Route 16 at Route 126 (South)
Signalizing the intersection and creating a left-turn lane westbound along
Route 16 will result in increased Level of Service to B during the morning
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peak hour and E during the evening peak hours. To significantly improve
this intersection to a higher Level of Service would likely require land-
takings and roadway widening.

Stormwater

Clearing and grading of the site for the proposed work will alter stormwater runoff
patterns. The stormwater management plan is designed to meet the standards
in the DEP Stormwater Management Policy, Holliston Wetlands Bylaw
Regulations,  and the Holliston Board of Health Stormwater and Runoff
regulations. In addition, the stormwater management system has been designed
to meet the criteria in the Surface Water Quality Regulations for Class B cold
water resources. The design has been approved by the Division of Fisheries and
Wildlife and is considered to not pose a significant risk to Hopping Brook (See
correspondence in Appendix F).

Wastewater

An on-site wastewater treatment facility, with on-site disposal, is proposed for
Phase Il. The impacts of this proposed method will be clearing and grading of
the areas where the facility and disposal sites will ultimately be located. If some
of the areas are located within the Buffer Zone of wetlands, the proponent will file
an NOI with the Holliston Conservation Commission. Appropriate erosion and
sedimentation control will be installed where required.

The suitability of the proposed areas to be utilized as disposal sites was
determined by field investigations that included analysis of test pits and soil
borings, groundwater well installation and monitoring, and conducting the 10-day
loading test. The results of the investigations support the use of the proposed
areas as disposal sites.

1.2.5 Required Permits and Status

AGENCY PERMIT STATUS
Holliston Conservation | -Order of Conditions (work associated April 30, 2003
Commission with the entrance road, drainage, utilities,
and replication within Hopping Brook
Phase Il)
Holliston Building Building Anticipating
Department Occupancy Anticipating
Natural Heritage and Conservation Permit Request Anticipating
Endangered Species
Program
DEP Major Groundwater Discharge Permit Anticipating
MA Highway Highway Access Permit Anticipating
Department
Environmental NPDES Construction Permit Proponent will file prior to
Protection Agency commencement of work

Section 1.0 Executive Summary
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2.0 SUMMARY OF FEIR

2.1 Introduction

The Final EIR was approved on June 14, 1983 (see Certificate of the Secretary
on Page x in the front of the SEIR). The original project was located on 281
acres of wooded land in the southwest portion of Holliston, Massachusetts. The
proposed project called for the construction of a multi-use development covering
3 million square feet of floor space to be utilized for office, research and
development, and high technology assembly purposes. Parking consisted of
9,684 spaces. Total area of the buildings, parking areas, and access roads
totaled approximately 146 acres. The project was to be serviced by on-site
septic systems.

The stormwater management system consisted of two detention basins to be
located within two existing wetland areas. The wastewater disposal method was
subsurface leaching systems for each building. The internal roadway system
was a four-lane road in a circular pattern that was to cross a wetland and pass
through spotted turtle habitat. Water supply to the site was estimated to be
250,000 gallons per day.
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3.0 SUMMARY OF NOTICE OF PROJECT CHANGE
3.1 Introduction

The proponent filed a Notice of Project Change (NPC) in April 2002. The
Secretary of Environmental Affairs issued a Certificate for the NPC on May 24,
2002 (see Page v in the front of the SEIR). The purpose of the NPC was to
revise the original project (proposed in the FEIR, approved June 14, 1983) to
meet current regulatory standards. The currently proposed project presents
several changes that will provide for less impact and that are improvements to
the previously certified project.

3.2 Project Changes and Improvements

Section 2.0 describes the previously certified project. The material changes and
improvements to the FEIR include the following:

e The proponent has purchased an abutting lot; which is approximately
85.4+/- acres in size and is located within the northern portion of the
Phase Il area. A portion of the proposed buildings will be located on this
lot. The addition of this new lot will create a business park with more open
space and a campus-like atmosphere to reduce the density of the building
layout.

e A new internal roadway system for the project has been proposed. The
layout has been modified and the length has been reduced from 1.9 miles
to 0.23 miles. This change will minimize the impact to Spotted turtle
habitat. (Since the submission of the NPC, Four-toed salamander habitat
has been identified on the site. Subsequently, the project has been
modified to avoid Four-toed salamander habitat).

o The prior proposed wastewater disposal method was subsurface leaching
systems for each building. The current proposal for wastewater disposal
is a centralized on-site treatment plant.

e Two stormwater detention basins were proposed to be located in the
wetlands. Since the implementation of the Surface Water Quality
Standards Regulations, no discharges of untreated stormwater will occur
in wetlands. In addition, the stormwater system was designed to meet the
DEP Stormwater Policy. This will increase water quality discharge and
decrease impact to the wetlands. The revised stormwater management
system was designed to utilize one detention basin for the construction of
the access road. Since the filing of the NPC, the stormwater management
system has been revised.

Section 3.0 Summary of Notice of Project Change Page 3-1



Hopping Brook Park Supplemental Environmental Impact Report

Wildlife habitat was not identified in the previous filing. After the completion of a
spotted turtle habitat assessment, it was concluded that spotted turtle habitat
does exist on the site. The original project proposed a four-lane paved road, 60
feet wide, to be located in the area of the spotted turtle habitat. The current
project proposes less impact to the environment by placing only the water and
sewer pipes in this area. In addition, the current project proposes to enhance
spotted turtle habitat by creating a spotted turtle nesting area.

3.2 Proposed Impacts and Mitigation
Wetland Resources

Bordering Vegetated Wetlands, Bank, two non-state isolated wetlands, and
Riverfront Area were proposed to be impacted by the proposed construction.
The construction of the access road required a wetland crossing, which will
impact BVW and Bank. The mitigation proposed for the wetland crossing is the
construction of two wetland replication areas. The replication areas are designed
to also offset the impact to the two non-state isolated wetlands. Riverfront Area
will be altered by clearing, grading, and trenching activities for the installation of
the utilities in the northern portion of the site.

Spotted Turtle Habitat

The previously proposed paved road was located in the area of the site
designated as Spotted turtle habitat. Placement of the road in this location would
have disrupted the spotted turtle habitat by creating a barrier between the two
wetland areas identified as utilized by the spotted turties.

Mitigation measures include minimizing the use of the road as an emergency
access, placing the utilities below the emergency road, and maintaining a gravel
surface on the road. In addition, the following measures will reduce the impact to
Spotted turtle habitat and enhance the existing habitat:

o Design the project to avoid direct impacts to wetland habitat utilized by the
spotted turtles.

e Clearing and trenching work will be done in the winter to avoid
interference of spotted turtle migration

e Supplement the existing nesting areas with an approximate 7z acre area;
which should be composed of a sandy substrate void of woody vegetation.

¢ The supplemental area should be located along the existing gravel road in
areas where nesting was confirmed as well as areas where nesting was
attempted.

» Periodic cleaning of the supplemental area is recommended to maintain
open area preferable for nesting habitat of the spotted turtle.
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The proposed turtle nesting area is designed to provide nesting habitat in the
area currently used by the spotted turtles (the existing gravel road). The
recommendation to maintain the nesting area as an open area is essential since
the cleared area along the existing gravel road is slowly being overgrown and will
eventually be shaded by the encroaching vegetation. :

Traffic Update

This traffic update was conducted to determine any changes to the traffic
patterns since 1983 when the Final EIR was reviewed. The results concluded
that a significant change in the traffic pattern is not anticipated. The results
showed that peak morning hour vehicle trips would increase by 22%; however,
the evening hour vehicle trips would be 17% less than the previously projected
number and the traffic volume would be 16% lower than originally projected. The
previously proposed upgrade of the intersection; which included additional lanes
and a signal, remains the same. The traffic mitigation package will remain the
same as presented in the original FEIR. The results of this analysis confirm that
the original mitigation package will adequately accommodate the remaining
construction of the proposed project.
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4.0 REVISED TRANSPORTATION STUDY AND AIR QUALITY
ANALYSIS

The Certificate of the Secretary on the Notice of Project Change, issued May 24,
2002, requested an updated traffic analysis and an air quality mesoscale analysis
for volatile organic compounds to be conducted. The certificate requested that
the traffic analysis be prepared in accordance with the EOEA/JEOTC Guidelines
and used to analyze impacts to the Route 16 corridor to determine if the
previously proposed mitigation is sufficient under the current conditions. In
addition, the Certificate requested that the air quality mesoscale protocols be
consistent with the DEP Division of Air Quality Control. The complete traffic
analysis for transportation, dated July 2003, was prepared by Abend Associates,
Inc., and is presented in Appendix A. Abend Associates, Inc. consulted with the
MassHighway Department District 3 Office to determine the scope of the project
and the scope of the study area. Appendix B presents the Mesoscale Analysis,
dated June 2003, prepared by Epsilon Associates, Inc.

4.1 Transportation

Since the time the original project was certified in 1983, traffic conditions along
local streets and the nearby regional highways have changed. The study area
for the analysis was developed at the direction of the MassHighway Department
District 3 Office. Information on trip generation relies on ITE data as well as
information for the existing 558,000 square feet of development associated with
Phase I.

This section presents a summary of the Revised Transportation Report focusing
on the projected impacts of the project on the Route 16 corridor and proposed
mitigation. Twelve intersections in the towns of Milford and Holliston were
evaluated. Two intersections and the entrance to the park are recommended to
be improved. The proponent is prepared to work with the towns and the state to
design and construct the appropriate improvements.

4.1.1 Impact Analysis

The study area intersections have been evaluated based on the 2000 Highway
Capacity Manual using Synchro 5 software. The methodology incorporates the
geometric and volume related data at an intersection and computes a Level of
Service, which provides a "grade” for the intersection’s operations. The Level of
Service grade is based on the average delay per vehicle entering along each
approach or entering the intersection as a whole. Grades range from A,
representing free-flow conditions, to F representing over-capacity conditions
where long delays occur. A grade of E represents close to capacity conditions
where flows are unstable and congestion could likely occur. An overall
intersection Level of Service grade of D or better is considered by traffic
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engineering professionals to be acceptable for peak hour conditions.
Intersections that were evaluated in the analysis include:

Route 85 at Route 485 northbound ramps, Milford
Route 85 at Route 495 southbound ramps, Milford
Route 85 at Dilla Street/Fortune Boulevard, Milford
Route 16 at Fortune Boulevard/Beaver Street, Milford
Route 16 at Route 109, Milford

Route 109 at Beaver Street/Beaver Street Extension, Milford
Route 109 at Route 495 southbound ramps, Milford
Route 109 at Route 495 northbound ramps, Milford
Route 16 at Route 126 (North), Holliston

Route 16 at Central Street, Holliston

Route 16 at Route 126 (South), Holliston

Route 16 at Hopping Brook Road, Holliston

The Level of Service results indicate that the proposed project estimated traffic
flows will not significantly impact the intersections in Milford. The Level of
Service remained at acceptable levels during both the morning and evening peak
hours (See Exhibits 12 and 13 in Appendix A). Development is on-going along
the 495 corridor and improvements to intersections are concurrent. The Level of
Service results indicate that two intersections, in addition to the entrance to_
Hopping Brook Road, along Route 16 in Holliston may require improvement.
These intersections include:

¢ Route 16 at Central Street
e Route 16 at Route 126 (South)

4.1.2 Proposed Mitigation
Recommended improvements to the two intersections listed above include:

Route 16 at Hopping Brook Road

The proposed improvements to this intersection include signalizing and
adding dedicated turn lanes in both directions along Route 16. The Level
of Service during the morning and evening peak hours is estimated to be
B and D, respectively, with these changes.

Route 16 at Central Street

The Level of Service, during both morning and evening peak hours, can
be improved to level D and C, respectively, from the current level of
service F. The proposed improvements include signalizing the
intersection and adding turn lanes in both directions along Route 16.
Likely, the edge of pavement will not require alterations since the existing
lane widths appear sufficient to provide the additional lanes.
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Route 16 at Route 126 (South)

Signalizing the intersection and creating a left-turn lane westbound along
Route 16 will result in increased Level of Service to B during the morning
peak hour and E during the evening peak hours. To significantly improve
this intersection to a higher Level of Service would likely require land-
takings and roadway widening.

4.1.3 Proposed Mitigation Commitments

The proponent is prepared to provide the design and construction for
improvements to the intersection of Route 16 and Hopping Brook Road. The
proponent is prepared to work with MassHighway Department District 3 and the
Town of Holliston to develop appropriate designs for the intersections at Route
16 at Central Street and Route 16 at Route 126 (South). In addition, the
proponent is prepared to participate in the design and/or funding of the
improvements to these intersections.

Although the project location may not support a typical Travel Demand
Management (TDM) Program, an alternative approach for mitigating traffic
impacts from the proposed project is available. The proponent is prepared to
designate a transportation coordinator for the proposed Phase Il portion of
Hopping Brook Park. The transportation coordinator will work with the various
businesses to encourage carpooling and ridesharing between employees of the
various companies on the site, will provide information on the limited transit
services, and provide other information related to typical TDM programs. |If
allowable under the Holliston Zoning Bylaws, the proponent will encourage
developers of the individual parcels to consider offering on-site services that
accommodate on-site employees and businesses to minimize the number of
vehicle trips per day as much as practicable. Examples of services include a
coffee shop, an ATM, and cafeteria. See Appendix A for more detailed
information.

4.2 Air Quality

The Certificate of the Secretary on the Notice of Project Change requested that a
mesoscale analysis for volatile organic compounds be conducted because the
proposed project exceeds the 3,000 vehicle trips per day threshold in the MEPA
regulations. The complete mesoscale analysis is presented in Appendix B. This
section provides a summary of the report.

The mesoscale analysis includes (1) an estimate of the volatile organic carbon
(VOC) emissions associated with all project-related vehicle trips, (2) a
demonstration that the VOC emissions associated with the Build condition will be
less than those of the existing condition in both the short and long term, and (3)
mitigation measures. The Massachusetts Department of Environmental
Protection was consulted for guidance as well as confirmation of the study area
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prior to conducting the analysis. The modeling methodology for the mesoscale
analysis was developed in accordance with the MA DEP guidelines. A modeling
protocol was submitted to MA DEP on March 25, 2003 and approved on April 3,
2003 by Keith Grillo, Regional Planner.

The analysis was conducted at eight intersections. The intersections were
chosen because they met one of two of the following criteria: (1) the intersection
has a Level of Service D where the project increases traffic volumes by 10% or
greater or (2) the intersection operates at Level of Service E or F and the project
degrades the location. The analysis was performed at the following
intersections:

Route 16 at Hopping Brook Road

Route 16 at Route 126 South

Route 16 at Central Street

Route 85 at dilla/Fortune

Route 85 at Route 495 northbound ramps

Route 85 at Route 495 southbound ramps

Route 109 at Beaver Street/Beaver Street Expansion
Route 16 at 109

The results of the analysis show that the daily VOC emissions for the 2008 Build
condition will be greater than the daily VOC emissions for the 2008 No-Build
condition. The increase in VOC emissions is 13% and 16% for the morning and
evening peak hours, respectively. The results show that the daily VOC
emissions for the 2008 Build condition will be less than the existing conditions
due to cleaner, more efficient vehicles. The reduction in emissions is 28% and
22% for the morning and evening peak hours, respectively. The following table
summarizes the results. The complete table is presented in Appendix B.

Table 4-1 Summary of Mesoscale Analysis

Pollutant Time Full Build* No-Build* % Difference Existing* % Difference
(2008) (2008) Build-No Build Build-Existing |
vVOC AM peak 2,429.7 2,155.8 13% 3.114.8 -28%
PM peak 2,736.8 2,369.5 16% 3,338.5 -22%
NOx AM peak 5,172.6 4,589.6 13% 6,916.5 -34%
PM peak 5,826.5 5,044.6 16% 7.413.1 -27%
Note: *results are in grams/hr
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5.0 REVISED WETLANDS, FLOODPLAINS, AND RIVERFRONT
AREA

The Certificate of the Secretary for the Notice of Project Change, issued May 24,
2002, requested that the Order of Conditions for the Notice of Intent submitted on
March 8, 2002 be included in the Supplemental EIR. An Order of Conditions has
been issued and is presented in Appendix C. The Certificate also requested a
description of floodplain mitigation. Proposed work in the floodplain was
incorrectly indicated in the Notice of Project Change. Work is not proposed in the
floodplain.  This section includes a description of existing conditions and
information concerning proposed conditions and mitigation measures for
proposed work that has been added since the issuance of the Certificate.

The subdivision of the parcels for this project was created prior to November 1,
1996; which is the date the Rivers Protection Act went into effect. As a result,
the work within the original subdivision is exempt from the performance
standards for Riverfront Area (See Certificate of the Secretary on Page v in the
front of the SEIR). Although the performance standards for Riverfront Area apply
to land recently acquired by the proponent, all of the Riverfront Area resource is
associated with the original subdivision. Although Riverfront Area exists on the
site, proposed work in this resource is not reviewed by the state. The proponent
has included information regarding work in the Riverfront Area to clarify all
proposed work on the site.

5.1 Existing Conditions

Phase | of Hopping Brook Park consists of the buildings and infrastructure that
have been constructed to date (See Figure 1-2). The Phase | portion is almost
complete. Phase 1l of Hopping Brook Park is the currently proposed project.
Work has not started for this phase.

The portion of the site where Phase Il is to be constructed is a vacant, wooded
lot consisting of a mixed coniferous and deciduous forest. A drumlin is located
the central portion of the site. The topography gradually slopes down in all
directions away from the top of the drumlin; which is at an elevation of
approximately 372 feet. In the northwesterly and southwesterly directions, the
drumlin slopes to wetlands associated with Hopping Brook. A former gravel pit
area is located in the northwest portion of the site. A power easement, owned by
NStar, is located along the western boundary of the site. Paths and dirt roads
are located on the site. Hopping Brook flows in a southerly direction across the
northwest portion of the site. The brook then flows in a southwesterly direction
off site.

Wetland resource areas identified on the site that are regulated by the
Massachusetts Wetlands Protection Act (MWPA) include Bordering Vegetated
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Wetlands (BVW), Bank, and Buffer Zone (not considered a resource area).
Wetland resource areas identified on the site that are regulated by Holliston
Wetland Bylaws include BVW, Bank, Riverfront Area, Buffer Zone (not
considered a resource area), Bordering Land Subject to Flooding,: Holliston
Wetlands (non-state isolated wetlands E and J), Vernal Pool habitat; and Vernal
Pool Buffer Zone. BVW and wetlands E and J were established by an Order of
Resource Area Delineation (DEP# 185-524). Additional BVW and the Mean
Annual High Water Line of Hopping Brook were established by an Order of
Resource Area Delineation (DEP# 185-538).

Delineated BVW are associated with Hopping Brook. The Bank resource areas
are associated with Hopping Brook and three intermittent streams that were
created to control surface water on the site. The Riverfront resource area is
associated with Hopping Brook. Two isolated wetlands were delineated on the
site. These wetlands do not qualify as state resource areas since they do not
hold Y-acre foot of water, however, they qualify as wetlands under the Holliston
Wetland Bylaw and the Army Corps of Engineers. Bordering Land Subject to
Flooding is associated with Hopping Brook. Vernal Pool Habitat and Vernal Pool
Buffer Zone are associated with the three certified vernal pools on the site.
Spotted turtle (Clemmys guttata) and Four-toed salamander (Hemidactylium
scutatum) habitat have been identified on the site. See Section 6.0 for more
information regarding these species.

5.2 Proposed Conditions

As described in Section 1.0 and shown on Figure 1-1, Hopping Brook Park
consists of two phases. Phase |, as described above is almost complete.
Phase |l is the proposed work described in this SEIR. The construction of Phase
It will be phased. The construction of the access road, stormwater management
facilities, wetland and wildlife mitigation, and associated activities (i.e. clearing
and grading) will occur first. Construction of the buildings and the remaining
infrastructure will follow at a later date. Impacts to several wetland resources
under the jurisdiction of the Massachusetts Wetland Protection Act (MWPA) and
the Holliston Wetlands Bylaw, will occur. The impacts include clearing and
grading of portions of the site to prepare for the proposed access road,
construction of the stormwater facilities, installation of utilities, and the
construction of the wetland replacement area and turtle nesting habitat area. All
impacts to wetland resource for the entire Phase Il project have been identified.
Mitigation for impacts will be provided during construction of the currently
proposed phase of work. As outlined in the Order of Conditions (See Section
5.4), mitigation will be provided for impacts to BVW, Bank, and two non-state
isolated wetlands. This mitigation includes replication for future impact to one of
the non-state isolated wetlands, Wetland E. Any additional work in Buffer Zone,
either under the MWPA or Holliston Wetlands Bylaw, will require a Notice of
Intent. No additional wetland resource impacts are proposed for the future
development. The full build out will occur in upland areas on the site.
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The following table summarizes the square footage of proposed permanent
impacts to the resource areas and Buffer Zones under both the MWPA and
Holliston Wetlands Bylaw.

Table 5-1. Summary of Resource Area and Buffer Zone Impacts Regulated
Under the MWPA and Holliston Wetlands Bylaw

Resource Area and MWPA Holliston Wetlands Bylaw
Buffer Zones (square feet of impact) (square feet of impact)
Riverfront Area 14,442 14,442

BVW 3,236 3,236
Freshwater Wetlands NA 26,122
(Wetlands E and J)

Buffer Zone 110,210 147 419

Bank 153 153

Bank Buffer Zone NA 18,767
Bordering Land Subject to NA 51,074
Flooding

(not to be impacted; work within

100’ of boundary is proposed)

Vemrnal Pool Habitat NA 16,784

(within 100’ of basin)

Vernal Pool Buffer Zone NA 38,779

(100’ - 200’ of basin)

NA - wetland resources, specific to this project, not under the jurisdiction of the MWPA

Riverfront Area in the northern portion of the site will be altered by the installation
of the proposed utility easement; which will be constructed to pass under
Hopping Brook. The utility easement will be north of the existing gravel road.
Riverfront Area will be impacted by clearing and trenching activites. The
following table summarizes the area of proposed work in the Riverfront Area.

Table 5-2. Proposed Alterations in Riverfront Area

Riverfront Area Alterations (square feet)
Existing Area within 100’ within 200’ Total
275,938 293,073 569,011
Clearing 0 1,702 | 1,702
Trenching 3,738 9,002 12,740
Total Alteration 3,738 ] 10,704 14,442

A wetland crossing for the construction of the access road will impact BVW
(3,236 square feet) and Bank (153 linear feet). Wetland J, the northernmost
isolated non-state wetland, will also be impacted from the construction of the
access road. In addition, Wetland E, the southernmost isolated non-state
wetland, will be impacted during future build out. The total square footage of the
two isolated wetlands is 26,122 square feet (See Table 5-1).
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Work is also proposed in the Buffer Zone of BVW under the MWPA.
Approximately 110,210 square feet will be impacted from clearing and grading
activities. Under the Holliston Wetlands Bylaw, 147,419 square feet of clearing
and grading activities will in the Buffer Zone and in the Adjacent Upland
Resource Area (i.e. areas within 100 feet of BVW, other Freshwater Wetlands,
Bank and Bordering Land Subject to Flooding and areas within 200 feet of the
Mean Annual High-Water Line of Hopping Brook).

There are no proposed impacts to the three certified vernal pools under the
MWPA. Under the Holliston Wetlands Bylaw, approximately 16,784 square feet
of upland vernal pool habitat (within 100 feet of basin boundary) and 38,779
square feet of buffer zone to the vernal pool (100 — 200 feet from basin
boundary) will be impacted. Proposed work in these areas include clearing,
grading, installation of utilities, creation of the Spotted turtle nesting habitat with a
groundwater infiltration system beneath it, and placement of a level spreader for
discharge of clean stormwater from a detention basin.

5.3 Proposed Mitigations

The proposed mitigation package will provide:
e replacement of wetland resources areas under the MWPA and Holliston
Wetlands Bylaw
e construction of a vernal pool, vernal pool habitat, and vernal pool buffer
zone (under the Holliston Wetlands Bylaw) for proposed work in these
existing areas
e long-term net benefits to rare species identified on the site; benefits
include:
o habitat enhancement
o conservation Restriction on rare species habitat
o development of monitoring programs for habitat use

The mitigation package was developed with recommendations from the Holliston
Conservation Commission and the Natural Heritage and Endangered Species
Program. The details of mitigation for the Spotted turtle and Four-toad
salamander are discussed in Section 6.0 of this report.

BVW

A constructed wetland replacement area is proposed as mitigation for impacts to
BVW (state and local wetlands) due to the wetland crossing for the access road
and filling of Wetlands E and J (isolated non-state wetlands under the jurisdiction
of the Holliston Wetlands Bylaw). The wetland replacement area will be 14,263
square feet in size; which is 11,027 square feet greater than the proposed impact
to the state-regulated wetlands. The replacement area will be located
approximately 260 feet south of certified vernal pools 2807 and 2808 and to the
east of the Nstar Easement. Figure 5-1 shows the layout of the replacement
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area and the Proposed Conditions Plan shows the location of the replacement
area on the site. The construction of the replacement area will begin after
installation of appropriate erosion controls in work areas and the placement of
anti-tracking pads at the north and south entrances. No other construction will
begin until the replacement area is complete.

Bank

Approximately 153 linear feet of Bank will be impacted due to the wetland
crossing. Mitigation will consist of the construction of a rip-rap channel on the
north side of the access road and a water quality swale on the south side of the
access road for a total of 270 linear feet of replacement (Figure 5-2). In addition,
box culverts will be placed under the access road in the location of the two
existing Bank resource areas. The box culverts will maintain storm damage
prevention and flood control functions of the existing Bank resources.

Buffer Zone

The proposed mitigation package is designed to protect resource areas from
long-term impacts where work is proposed in the adjacent Buffer Zone and
Adjacent Upland Resource Area. The elements to protect the resource area
include:

o design of the stormwater management system to avoid the discharge of
untreated water to areas adjacent to resource areas as well as directly into
resource areas

¢ installation of erosion and sediment control measures to prevent siltation
into resource areas until vegetation is re-established

¢ a Conservation Restriction on rare species habitat located in Buffer Zone
and in the Adjacent Upland Resource Area

5.4 Order of Conditions

A Notice of Intent (NOI) was originally submitted to the Holliston Conservation
Commission on March 8, 2002. It was revised and resubmitted to the
Commission on April 18, 2002 and January 29, 2003. The final NOI was
submitted on March 13, 2003. An Order of Conditions was issued on April 30,
2003 for the NOI and is presented in Appendix C. Areas where work is proposed
are significant to the following interests of the MWPA and will be protected by the
conditions listed in the Order.

o Public Water Supply
Private Water Supply
Groundwater Supply
Fisheries
Storm Damage Prevention
Prevention of Pollution
Protection of Wildlife Habitat
Flood Control
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The Holliston Conservation Commission determined that all proposed mitigation
will protect the interests and meet the performance standards in the Town of
Holliston Wetlands Bylaw.

5.5 Proposed Work Outside of Floodplain

The Certificate of the Secretary for the SEIR requested more detailed information
describing the floodplain alterations and the proposed mitigation. The boundary
of floodplain (Bordering Land Subject to Flooding) is defined in the Wetland
Protection Act 310 CMR 10.57(2)(a)(3) as “the estimate maximum lateral extent
of flood water which will theoretically result from the statistical 100-year
frequency storm.” Section VI of the Order of Conditions confirms that the Phase
Il portion of the Hopping Brook Park project will not alter land within the 100-year
floodplain boundary. The only activity that will occur in the floodplain is the
placement of haybales along a portion of the existing dirt path that is located in
the floodplain. The haybales define the limit of work and are used as a measure
of sediment and erosion control. The existing dirt path will be used as an access
way to the wetland replacement area and the turtie nesting habitat area. A total
of 51,074 square feet of work is proposed within 100 feet of the floodplain
boundary. The proposed work includes, 4,059 square feet of grading; 6,625
square feet of clearing; and 40,390 square feet of utility installation. Most of this
work is also located in Riverfront Area. Mitigation is not proposed for this work.
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6.0 REVISED ENDANGERED SPECIES

The Certificate of the Secretary for the Notice of Project Change, issued May 24,
2002, requested a description of proposed mitigation for rare species and how
the proposed project will result in a long-term benefit to the conservation of rare
species populations on the site. Requested in the Certificate was close
coordination with the Natural Heritage and Endangered Species Program
(NHESP) while developing the mitigation. As a result, a Conservation Permit
Request has been prepared that includes mitigation and the long-term net
benefits of the proposed project to the Spotted Turtle (Clemmys guttata) and the
Four-toed Salamander (Hemidactylium scutatum) populations.

6.1 Summary of Conservation Permit Request

The proponent has worked closely with NHESP to develop the Conservation
Permit Request. The original Permit Request, prepared by Oxbow Associates,
Inc., was submitted on September 23, 2002 and a revised Permit Request
submitted November 1, 2002. The final Conservation Permit Request, dated
May 1, 2003, was submitted to NHESP on May 8, 2003. The proponent has
avoided impacts, to the greatest extent possible, to the wetland and upland areas
utilized by the Spotted turtle and Fourtoed salamander. The mitigation
measures discussed in the Conservation Permit Request will avoid long and
short term adverse impacts to wetland habitat and improve and protect existing
habitat areas for the Spotted turtle and Four-toed salamander. The mitigation
measures to be implemented will provide a “net benefit” to the Spotted turtle and
Four-toed salamander populations on the site.

Proposed elements of the Request for the Spotted turtle include the creation of a
nesting habitat area, monitoring of the nesting habitat area, placing predator
exclosures over turtle nests, and monitoring of the 4’ x 11’ box culvert to be
located beneath the proposed access road. Proposed elements for the Four-
toed salamander population include a detailed migration monitoring program and
a Conservation Restriction on the breeding and upland habitat this species
utilizes on the site.

6.2 Impacts to Spotted Turtle Habitat
The proposed work has avoided impact to the habitat of the Spotted turtle to the
greatest extent possible. Work in the upland areas used by the Spotted turtle
include clearing and grading for the utility trench, installation of the utilities, and
construction of a nesting habitat. Spotted turtles currently utilize the existing
gravel path as a nesting habitat area. This area was cleared during previous on-
site activities; which created a sandy, open area conducive for Spotted turtle
nesting.
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6.2.1 Mitigation and Long-Term Net Benefit for the Spotted Turtle

The proposed project has been designed to comply with the performance
standards for rare and endangered species wetland habitat in the MWPA (310
CMR 10.59) and the Holliston Bylaw (Regulations Section 6.3.2.4 No Significant
Adverse Impact on Wildlife Habitat). The proposed project also complies with the
criteria for avoidance of “taking” as defined in the Massachusetts Endangered
Species Act (MGL Ch. 131A). The proposed mitigation to provide long-term net
benefits to the Spotted turtie population includes creating a nesting habitat area,
maintaining corridors between feeding and aestivation areas, developing a post-
construction monitoring program of the nesting area, and placing predator
exclosures over nests.

The nesting habitat will eventually be lost due to natural succession if the area
remains untouched. The proposed nesting habitat is designed to be maintained
which will offset the eventual loss of the existing nesting habitat by revegetation.
Creating a nesting habitat will also offset the minor impact of the utility trench
proposed to be located in a portion of the upland area currently used as nesting
habitat. An infiltration gallery for the proposed stormwater management system
will be constructed underneath the proposed nesting habitat area. Impact to the
upland is minimized by placing this structure underneath the nesting habitat area
instead of clearing an additional area for the gallery. The proposed nesting
habitat is a benefit to the Spotted turtles by providing an area that will be
maintained for nesting and not be lost to natural succession. The construction
proposed in this area will be restricted to October 1 to March 15 to avoid
disruption of nesting, incubation, or emergence.

The monitoring program and use of the predator exclosures will provide a local
benefit to the Spotted turtle population. A study is proposed during five nesting
seasons. The information obtained from the monitoring activities will contribute
to the conservation knowledge base of the Spotted turtle. Predator exclosures
will be placed over nests during the time of the study. This method is used to
increase recruitment of individuals each year. The combination of creating a
nesting habitat and utilizing exclosures may potentially increase the local
population of breeding Spotted turtles over the next 20 years. In addition to
monitoring the nesting area, monitoring is proposed at the 4’ x 11’ box culvert to
be located at the crossing in the southeast portion of the site. Monitoring will
either confirm that Spotted turtles do not use this area or provide information on
the frequency of use. Results of nest restoration and monitoring will be reported
to the Natural Heritage and Endangered Species Program (NHESP) annually.

As noted in the Order of Conditions, a conservation restriction will be placed on
areas identified to be utilized by Spotted turtles. The areas include wetlands and
uplands surrounding certified vernal pools 2807 and 2808 as well as wetland and
upland area to the north of the pools.
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6.3 Impacts to Four-toed Salamander Habitat

There are no proposed impacts to the breeding habitat of the Four-toed
salamander. A portion of the upland area within the 450-foot setback for the
Four-toed salamander habitat is already disturbed by approximately 870 linear
feet of the NStar easement. Proposed impact will also be located in the upland
area. Approximately 790 linear feet of the proposed access road will pass
through the 450-foot setback. Approximately 360 linear feet of the proposed
access road are located within the already disturbed area of the NStar easement.

6.3.1 Mitigation and Long-Term Net Benefits to the Four-toed Salamander

The proposed mitigation to provide long-term benefit for the Four-toed
salamander includes a scientifically based study and the placement of a
conservation restriction on the area surrounding the identified breeding habitat.
These efforts will provide a net benefit to the Four-toed salamander population
on site.

The proposed stormwater management system was modified to remove and
relocate all above ground facilities outside of the Four-toed salamander 450-foot
setback required by NHESP. The breeding habitat identified on site will not be
impacted by the proposed project. To provide a net benefit to the population, a
controlled, systematic study has been designed to monitor movement trends of
the Four-toed salamander. A configuration of drift nets and pitfall traps are
proposed for the study. The data obtained will be essential to the conservation
of the Four-toed salamander species. A systematic approach to data collection
will provide more complete information about the movement of this species and
an estimate of the number of individuals on the site. A Scientific Collecting
Permit will be obtained from the Division of Fisheries and Wildlife. A report
containing the results of the study will be submitted to NHESP.

A conservation restriction will be placed on the area within the 450-foot setback
that is owned by the proponent. This includes the area to the east of the NStar
easement and which lies north and south of the proposed access road. A portion
of the 450-foot setback is located on the west side of the NStar easement; which
is not owned by the proponent. The restriction will provide long-term protection
to the wetland and upland habitat utilized by the Four-toed salamander.
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7.0 REVISED STORMWATER

The Certificate of the Secretary for the Notice of Project Change, issued May 24,
2002, requested a stormwater management plan that includes all proposed
impervious areas on the site.

7.1 Introduction

A stormwater management plan was developed for the construction of the
access road, utilities, drainage structures, and mitigation activities. The
stormwater management report was submitted to the Holliston Conservation
Commission as part of the NOI, dated April 18, 2002, last revised March 13,
2003. Appendix D presents the stormwater management plan and Appendix E
presents the Stormwater Pollution Prevention Plan.

As stated previously in Section 1.0, construction of the Phase Il portion of the
Hopping Brook Park project will be phased. The construction of the access road,
utilities, drainage structures, mitigation measures, and associated activities (i.e.
clearing and grading) will occur first. Construction of the buildings and
infrastructure will follow at a later date. The attached stormwater management
plan and Stormwater Pollution Prevention Plan have been designed for the first
phase of construction. In addition to the design for the access road, the
stormwater management plan also includes the construction of stormwater
control structures that will be used during future development. Groundwater
recharge units will be located beneath the proposed turtle nesting habitat area.
These recharge units will be used when the proposed buildings are constructed.
For the second phase, two additional detention basins are proposed to control
stormwater runoff for the future build out of the site. These detention basins will
be constructed in accordance with DEP and the Town of Holliston guidelines.

This section of the SEIR includes a summary of the revised stormwater
management report. Also included in this section is correspondence with the
Division of Fish and Wildlife in regards to Hopping Brook and the proposed
stormwater management system design.

7.2 Revised Stormwater Management Report

The Stormwater Management Report, prepared by Saluk and Associates, dated
April 2002, most recently revised March 31, 2003, has been updated from the
previous report, dated February 2002, that was submitted with the Notice of
Project Change. The current stormwater report is designed to meet the
standards of the DEP Stormwater Management Policy (November 1996 with
revisions of March 1997), the Holliston Wetlands Administration Bylaw
Regulations (September 2001), and the Holliston Board of Health Stormwater
and Runoff regulations (February 1999 with revisions of August 2000).
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The previous stormwater management plan proposed one detention basin and
an STC 7200 Precast Concrete Stormcepter® to control the runoff from the
access road. The revised plan proposes three extended detention basins (with
forebays and a separate infiltration area), deep-sump catch basins, and a water
quality swale to control the runoff from approximately 77,500 square feet of
impervious area. Groundwater recharge units will be constructed beneath the
turtle nesting habitat; however they will not be used until the buildings are
constructed at a later date. Since the identification of the Four-toad salamander
on the site, the one detention basin that was proposed has been relocated out of
the 450-foot setback to reduce impact to the upland habitat of the salamander.

Stormwater runoff calculations have been prepared to include the Holliston Board
of Health Stormwater and Runoff Regulations (February 1999 with revisions of
August 2000) which are based on the “Atlas of Precipitation Extremes for the
Northeastern United States and Southeastern Canada, Cornell University,
September 1993, revised August 17, 2000.” The design storm events and the
amount of rainfall for each event used in the calculations include: the 1-year,
2.6", 2-year, 3.25"; 5-year, 4.1"; 10-year 4.9”; 25-year, 6.1”; 50-year, 7.3"; and
100-year, 8.5”. These standards are more stringent than the state standards. By
meeting these standards, the proposed project exceeds state requirements. The
calculations show that the proposed stormwater management system associated
with the access road will reduce peak rate and volume of stormwater flow off site;
which is a benefit to Hopping Brook.

Table 7-1. Reduction of Peak Flow Rates (cfs) Between Existing and Proposed
Conditions

Storm Event 1-yr 2-yr 5-yr 10-yr 25-yr 50-yr | 100-yr
Existing 12.8 24.22 41.86 60.23 90.10 121.58 ‘ 154.06
Conditions :
Proposed 7.26 13.32 23.72 36.16 57.21 84.55 ‘ 112.61
Conditions

Flow 43% 45% 43% 40% 37% 30% I 27%
Reduction '

Table 7-2. Reduction of Stormwater Runoff Volume (acre-ft) Between Existing
and Proposed Conditions

Storm Event 1-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
Existing 23 3.91 6.37 8.95 13.15 17.64 22.33
Conditions

Proposed 1.66 3.35 592 8.59 12.91 17.50 22.26
Conditions

Flow 28% 14% 7% 4% 2% | 1% 0%
Reduction

A Stormwater Pollution Prevention Plan has been prepared by Saluk and
Associates, dated March 21, 2003, for the proposed access road work.

P 7-2
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Construction and Post Construction Maintenance Plans have also been
prepared.

7.3 Correspondence with the Division of Fisheries and Wildlife

The Division of Fisheries and Wildlife was contacted in regards to the status of
Hopping Brook as a cold water resource (as defined by Massachusetts DEP
Surface Water Quality Standards Regulations in 314 CMR 4.00) and the design
of the proposed stormwater management system. Two letters were received
from the Division of Fisheries and Wildlife and are included in Appendix F. This
section provides a summary of these letters.

In a letter dated July 29, 2002 from Mr. Richard A. Hartley, Aquatic Biologist with
the Division of Fisheries and Wildlife, Hopping Brook is considered a cold water
resource since trout can survive in the brook during the summer months. This
designation requires that any discharge into Hopping Brook must not exceed
thresholds established in the Massachusetts DEP Class B Cold Water criteria in
Section 314 CMR 4.05.

Mr. Hartley also reviewed the Stormwater Management Report. In a letter dated
October 2, 2002, Mr. Hartley stated that the Stormwater Management Plan will
not pose a significant risk to Hopping Brook’s fisheries resources. Potential
impacts to the brook are minimized by avoiding direct discharge into the brook
and incorporating extended detention basins into the design.

e7-3
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8.0 REVISED WASTEWATER DISPOSAL

The Certificate of the Secretary on the Notice of Project Change, issued May 24,
2002, requested additional information regarding the following ‘issues: (1)
possible locations for the treatment facility and disposal site, (2) the disposal
methodology, and (3) the feasibility of the disposal methodology.

8.1 Introduction

At a Special Town Meeting, held December 17, 2002, the zoning by-law was
amended. The purpose of the amendment is as follows: “Private sewage
disposal systems or treatment plants shall be allowed in Industrial Districts in
conjunction with commercial or industrial development.” This allows the
proposed treatment plant to be constructed on the site. This amendment is
presented in Appendix G.

The proponent, First Colony Development (First Colony) has been working
cooperatively with the Town of Holliston (Town) and the Massachusetts
Department of Environmental Protection (DEP) over the last several months on
our plan to provide in-basin groundwater discharge of the wastewater effluent
from an on-site treatment plant for Phase Il. The decision to maintain the
discharge within the basin was made in accordance with DEP’s philosophy of
keeping water local. =~ Watershed associations have also enthusiastically
supported this philosophy.

8.2 Potential Locations of the Treatment Facility and Disposal Site

On-site wastewater treatment and disposal is proposed for Phase Il. In the
preliminary planning, there are three potential locations for the wastewater
treatment facility (WWTF) and two potential locations for the disposal site (See
Figure 8-1). The potential use of the disposal area located in the NStar
easement is reserved for the Town of Holliston.

Once the final locations for the WWTF and disposal site are determined, the
proponent will submit an NOI to the Holliston Conservation Commission if any of
the locations are within Buffer Zone. The NOI will include an alternatives
analysis to support the reasons for selecting the final locations.

8.3 Field Investigations and Feasibility of Disposal

The proponent has met with representatives of the Town's Wastewater
Committee on several occasions to keep them abreast of the ongoing site
investigation and the resulting groundwater discharge capacity. The field
investigation included the excavation of 19 test pits, the advancement of nine
borings, and the installation of eight monitoring wells. A soil scientist certified by

P 8-1
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the DEP in accordance with 310 CMR 15.017 evaluated the test pits. The
estimated seasonal high groundwater ‘level was determined at each test pit
primarily by the presence of redoximorphic features. The test pits were
advanced to depths between 96 inches (8 feet) to 124 inches (10 feet).
Redoximorphic features were observed at greater than 96 inches in over 50% of
the test pits. Fourteen of the 16 percolation tests resulted in rates of less than
two minutes. In addition, a 10 day loading test was conducted and the resuits
support the areas applicability as a groundwater disposal site for the discharge of
the 225,000 gpd.

As iterated to the Holliston Board of Selectmen and in meetings with the
Wastewater Committee, First Colony has provided the Town of Holliston with the
first right of refusal for the available discharge capacity in excess to the needs of
the Phase Il portion of Hopping Brook Park. This commitment is to assist the
Town in responding to the Wastewater Committee’s ongoing progress in the
preparation of a wastewater management plan.

8.4 Wastewater Treatment Facility Design and Methodology of Disposal

First Colony expects to submit a Major Groundwater Discharge Permit (GWDP)
this fall for the discharge capacity of the site. The design parameters of the
WWTF will be contingent on the DEP’s requirements for the groundwater
discharge permit. The project design is intended to incorporate effluent re-use
for irrigation and toilet flushing as water conservation measures. The opportunity
for this technology will be somewhat dependent on the ultimate tenants(s) The
disposal methodology for the WWTF effluent is expected to utilize CULTEC
distribution galleries.

. . . Page 8-2
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COMMONWEALTH OF MASSACHUSETTS
ExEcuTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
Central Regional Office, 627 Main Street, Worcester, MA 01608

JANE SWIFT
Governor BOB DURAND
Secretary
LAUREN A LISS
Commissioner

May 15, 2002

Secretary Robert Durand

Executive Office of Environmental Affairs
251 Causeway Street, Suite 900

Boston, MA 02114

Attention: MEPA Unit — Richard Foster

RE: Notice of Project Change
Hopping Brook Industrial Park
Route 16, Holliston
EOEA #4411

Dear Secretary Durand,

The Department of Environmental Protection (the Department), Central Regional Office offers
the following comments on the Notice of Project Change (NPC) submitted for the Hopping
Brook Industrial Park, located on Route 16 in Holliston, MA. The project dates back to 1983,
when the Secretary issued a certificate for the Final Environmental Impact Report.

The changes to the project include: an increase in total site acreage of 85 acres; a reduction of 45
acres of land to be altered; a reduction of 43 acres of impervious arza to be created; a reduction
of 1,391,110 square feet of bordering vegetated wetland (BVW) to be altered; an increase in
building height of 10 feet; an increase of 2.56 miles of water main; a change in the internal
roadway pattern to prevent impact to the spotted turtle habitat; a change in the proposed
wastewater disposal method from subsurface leaching systems to a centralized on-site treatment
plant; and the relocation of a proposed detention basin.

This projact is being constructed in two (2) phases. Phase I began in 1983 and is still on-going.
Phase II will presumably begin when Phase I is completed. The proposed completion date isin
200s.

The Department has reviewed the NPC and recommends additional MEPA review be required.
The following comments are offered for your consideration:

This information is available in alternate format by calling our ADA Coardinator at (617) 5746872

hitp:/iwarn.mass.govidep « Fhore (508) 792-7650 « Fax< (5C3) 792-7521 « TDD 7 (303; 757-2783 Page 9-2
Q’_‘) Printed on Recycled Paper
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Mary Gardner, DEP, CERO

No comments are required for comments on this page.

Section 9.0 Response to Comments Page 9-3



Page 2

EOEA #4411

To date, 558,000 square feet of office, manufacturing and warehouse space has been
constructed in sixteen buildings on 100+ acres. Of the nineteen lots in Phase 1, three (3)
of the lots have not undergone construction, and six (6) of the lots will be expanded. The
total build out will be 750,000 square feet. Each lot allegedly has its own septic system.
If each building is individually owned, this situation is acceptable. However, if the
owner of Hopping Brook Industrial Park leases the buildings to tenants, then the septic
systermn flows should be added together to determine if a groundwater discharge permit is
needed.

Phase II of the construction will add another 2,215,500 square feet of office space,
bringing the total building space to just under 3 million square feet. At 75 gallons per
day (GPD)/1000 square feet, Phase II would equal a design wastewater flow of 166,162.5
GPD. The NPC predicts a wastewater generation of 225,000 GPD for the entire project.
The proponent should state whether all the existing buildings will be sewered, or the
existing buildings will continue to use septic systems.

There was reference in the NPC that sewer and water lines will travel through the habitat
of the spotted turtle. Construction activities should be altered to prevent disturbance of
this habitat.

The wastewater treatment facility should be designed for toilet water reuse in the Phase II
buildings. This design will minimize the amount of water needed and reduce the amount
of water discharging to the ground.

The Department, Central Regional Office, appreciates the opportunity to comment on the
proposad project. If you have any questions regarding these comments, please do not hesitate to
contact me at (508) 8§49-4033.

Sincerely,

Mary Gardner
Acting Deputy Regional Director

cCr.

Robert W. Golledge, Jr., Regional Director, CERO
Paul Anderson, Municipal Coordinator, CERO
Eric Worrall, DEP, Boston
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Mary Gardner, DEP, CERO

1. Currently, each building in Hopping Brook Park has separate ownership
and individual septic systems. A groundwater discharge permit is not
needed.

2. The existing buildings will continue to use septic systems.

3. Utility trenching will occur within the habit of Spotted turtle. A detailed
mitigation plan has been developed in coordination with Natural Heritage
to minimize the work required and limiting the construction time to occur
from October 1 to March 15. The utilities will be placed in a trench and
when complete will be surfaced with gravel. In addition, the haybale line
will contain critter gaps to avoid disturbing potential movement of wildlife.

4. Effluent re-use for irrigation and toilet flushing will be incorporated into the
design of the wastewater treatment facility.

Section 9.0 Response to Comments Page 9-5
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COMMONWEALTH OF MASSACHUSETTS Df
EXEcCUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

JANE SWIFT : REEE“J E.L‘ - Bc-)B DURAD

Governor
Secret:

MAY_15 2002 LAREN A L
HEPS

MEMORANDUM

TO: Secretary Durand, Executive Office of Environmental Affairs
ATTN: Dick Foster, MEPA Unit

FROM: Christine Kirby, DEP

DATE: May 14, 2002

SUBJECT: EOEA No. 4411 - Review of the Notice of Project Changs for Hopping Brook
Park in Holliston

The Department of Environmental Protection (DEP) has reviewed the Notice of Project
Change (NPC) submitted for Hopping Brook Park in Holliston. In exercising its responsibility to
review projects for potential air quality impacts duz to changes in traffic within the project area,
DEP offers the following comments.

New Hopping Brook Realty Trust prepared the NPC for the review of an on site change
to the stormwater management system. This project, originally reviewed by MEPA in 1983,
included a 3,000,000 square foot office and research and development space on a 218 acre site
located on Hopping Brook Road in Holliston. The proponent plans to develop the remaining
2,215,000 square feet in Phase I of the project on a site expanded to 366 acres. The project,
when completed in 2003, will have 9,864 parking spaces to accommodate an average daily
traffic of 15,110. Therefors, in ord=t fof this projgct to be consistent with the State »
Implementation Plan (SIP). it will be necessary for the project proponent to conduct an air
quality mesoscale analysis to be presented in a Draft Environmental Impact Report.

A proposed indirect source project may have impacts on area traffic characteristics, such

Q as volume and speed of roadway segments. An area which includes all of the project impacted

roadway segments is defined as the mesoscale area. The analysis area should include the area

within a 0.3 to 16 km radius and include the indirect source project; the exact geographical area

depends on local conditions and the impact of a project on area travel patterns. The area should

be large enough to include all roadway links that will potentially experience an increase of 10%
This information is available in alternate format by calling our ADA Coordinator a1 (617) 574-6572.

DEP on the World Wide Web: http:/iwww.state.ma.us/cep
g’,‘} Printad on Recycled Paper page 9-6
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Christine Kirby, DEP, Boston

1. An air quality mesoscale analysis was conducted by Epsilon Associates

and is included in Appendix B. See Section 4.0 for more details of the
analysis.

2. The methodology for the mesoscale analysis model was developed in
accordance with MADEP guidelines. The modeling protocol for the
mesoscale analysis was approved by Keith Grillo on April 3, 2003. See
Section 4.0 and Appendix B for more details of the analysis.

Section 9.0 Response to Comments Page 8-7
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in traffic due to the project and currently operate at level of service (LOS) D or lower or will be
degraded to LOS D or lower. A mesoscale analysis should be performed for volatile organic
compounds (VOC). The total amount of the pollutant expected from each of the project
alternatives, including "No Build" in the base and future years should be selected in consultation
with the Massachusetts Environmental Policy Act (MEPA) staff and the DEP staff as well as the
input parameters to the Mobile5ah emissions factor model.

VOC emissions for the base case can be calculated using existing characteristics on the
roadway segments. Emissions for the estimated time of completion can be calculated by
changing the traffic characteristics on the roadway segments to those that are expected to occur
when the indirect source project is completed. VOC emissions for the build and no build cases
for future years can be similarly calculated.

Once the analysis has been completed it can be determined if the project will result in an
increase or decrease in emissions of VOC. Emissions will increase or decrease based upon the
effects of traffic volumes and on speeds on the roadway segments in the project area as a result
of the indirect source project. If the project is shown to result in an emissions increase,
mitigation measures should be presented to offset the increase.

In addition to the requirements for an air quality analysis, every facility located on this site
which employs 250 or more daytime employees at any time over the course of one year will be
required to comply with DEP's Ridssharing Regulation (310 CMR 7.16).

Should you have any questions regarding this memorandum please contact Keith Grillo
of the DEP at 292-5773.

Page 9-8
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Christine Kirby, DEP

3. Results of the mesoscale analysis demonstrate that the Build condition will
have higher emissions than the No-Build condition as shown on Table 4-1.
The focus of the mitigation measures will be implementation of services
on-site rather than a travel demand management consisting of local transit
services. See Section 4.0 and the Travel Demand Management section of
the Revised Traffic Analysis for more details.

4. The proponent will comply with DEP’s Ridesharing Regulation (310 CMR
7.16) if 250 or more daytime employees are working at each building.

Section 9.0 Response to Comments Page 9-9
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sRiver Watershed Association Foaay L TR
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May 14,2002 ~~——utERPA T
Robert Durand, Secretary
Executive Office of Environmental Affairs
251 Causeway Street
Boston, MA 02114
03-17-02 PoZizs pa

Attn:  Richard Foster, MEPA Unit

Re:  Notice of Project Change Hopping Brook Park, Helliston, MA, EOEA

#: 4411
Dear Secretary Durand:

The Charles River Watershed Association (CRWA) has reviewed the notice of
project change (NPC) for this project that will alter over 100 acres of land, create well
over 50 acres of impervious area,’ involve work in the riverfront area, fill two isolated
wetlands and a portion of a rare species inhabited wetland system, and impact spotted
turtle habitat. This NPC was filed for an industrial park project that received final
environmental impact report approval 19 years ago. There is no question, as discussesd
below. that this project -- of which less than 20% was built in the intervening years since
the Secretary’s certificate on the FEIR issued in June, 1983 -- will have significant
environmental consequences. The undeveloped portion of the site is largely forested and
contains an important wetland system and both Hopping Brook and a tributary to
Chicken Brook. which feed into the Charles River.

The proponent has not provided any information in the NPC from which it can be
found that the lapse of time does not require the filing of a new environmental
notification form. Pursuant to 301 CMR 11.10(3) “the Secretary shall deem MEPA
review of a Project closed if more than five years have elapsed between:

(a) the publication of the notice of the availability of the single or final EIR; and
(b) the earlier of:
1. notification of Commencement of Construction in

accordance with 301 CMR 11.08(9), provided that the

Proponent has not thereafter suspended or abandoned

construction for more than three vears; and

2. commencement of non-construction related work or
activity, including expenditure of funds for final
design, property acquisition, or marketing. provided

' The NPC does not state how many acres of imperviousness will be created in Phase IT of the project.
However, the buildings alone will encompass 2,215,500 s.f. Surficial parking may double this figurs.

617) 965-59?:};,J:£é§113) 332-74€5

Website: wwav.crwva.org Email: crwa@crwa.org.
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Margaret Van Deusen, Charles River Watershed Association

No responses are required for comments on this page.
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that the Proponent has continued to take major steps in
a continuous sequence to advance the Project.

The Proponent shall file a new ENF to open a new MEPA
review, provided that the new Project meets or exceeds one -
or more review thresholds. In the certificate on the new
ENF, the Secretary shall ordinarily make specific findings
regarding segmentation. (Emphasis added).

The NPC states only that “Construction of the Project began in 1983 and has continued
gradually to the present time. The completion date has been extended from 1993 to
2005.” NPC at 4.

CRW A believes that it would set an extraordinarily bad precedent if a
development requiring a mandatory EIR in the ordinary course if submitted today, were
allowed to proceed without careful review and determination of whether the lapse of time
requires a new ENF under 301 CMR 11.10(3). The proponent should be required to
submit documentation as required by MEPA (see 301 CMR 11.06(3)) to support a factual
finding that the construction was not suspended or abandoned for more than three years
after commencement of construction. If in fact this lapse occurred, the proponent should
be required to submit 2 new ENF. We note that the businesses located in “Phase I” of the
project -- the 18.6% of the project that was completed -- are now nearly a decade later
seeking to expand. See NPC at Attachment 3.

MEPA review has become increasingly sophisticated and public participation in
the MEPA process has grown over the last 20 years as our knowledge of the impacts of
development on land and water resources and habitat has increased by quantum leaps.
The project today could not alter 32 acres of important wetlands as was apparently
approved in 1983.° And major environmental statutory and regulatory changes have
occurred since then: the Massachusetts Rivers Protection Act, the Endangered Species
Act and the Department of Environmental Protection’s (DEP) Stormwater Guidance.’
The MEPA regulations were also overhauled.

Impairment of water quality caused by stormwater runoff and construction

activities has become a critical issu2.”  Groundwater auantity and stream flow, both in

Holliston and throughout the Upper Charles Watershed, are now issues of serious and

> It is not even clear that this project was subject to the 1933 regulations that contained standards for work
affecting inland wetlands.

* We note that according to the NPC at Antachment 2, only the Secretary of Environmental Affairs was sent
a copy of the NPC. Therefore. presumably, no agency or person received or commentzd on the original
ENF. Ses 301 CMR 11.10(7). An explicit finding should be made as to whether the NPC has been
circulated in compliance with section 11.10(7).

* In the original project two stormwater detention basins were proposed to be located in the wetlands
themselves.

[
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Margaret Van Deusen, Charles River Watershed Association

No responses are required for comments on this page.
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permanent concern and the watershed is experiencing significant stress. The Town of
Holliston is located in the rapidly growing I-495 region. Holliston’s growth has resulted
in the proliferation of impervious surfaces and increased water demand. Its water
demand exceeds its registered withdrawal volume and the town is currently secking a
water withdrawal permit for a new well. The town is also exploring localized treatment—
and discharge of its wastewater through comprehensive wastewater management
planning in an effort to keep its “water local.”

Sidestepping the lapse of time issue, the proponent argues in the NPC that
because another 85.4 acres of land has now been added to the project, this will result in
only 28% of the land being developed, as opposed to 52% of the land that was to be
developed. The NPC does not identify the location of the additional 85.4 acres except to
say it is in the “northern portion of the Phase II area,” NPC at 2, and we could not discemn
its precise location.” In fact, the NPC states that “a portion of the proposed buildings will
be located on this lot.” NPC at 2. The only plan of the proposed Phase II development is
contained in Figure 4 of the NPC. Contrary to the assertion in the NPC that the addition
of this lot will result in more open space and reduce the density of the building layout,
NPC at 2, an examination of Figure 4 shows that almost all of the buildable space in the
now delineated Phase II portion of the project will be utilized for buildings, surface
parking and a detention basin. The overall reduction in density appears to us to be based
instead on the relatively low density of the “current” Phase I development. See NPC at
Figure 3

The regulations at 301 CMR 11.10 (6) (a)-(g) provide factors the Secretary should
consider in determining whzther a project change or lapse of time “might significantly
increase environmental consequences.” While section 11.10(6)(a) states that a change in

2 Project is ordinarily insignificant “if it results solely in an increase in square footage .
or other relevant measures of the physical dimensions of the Project of less than 10%
over estimates pr ev iously reviewed; provided the increase does not meet or exceed any
review thresholds! hare, the project is adding 83 acres of land and some portion of the
prolect s buildings to this area. The area of the entire project has increased by over 10%
it is unknown whether the increase will exceed any review threshold for say, 1mpen1ous
area. In the ENF for the Phase IT development, the proponent should be required to
delineate clearly and to describe the existing conditions of this additional 85 acres, and
the alterations planned for this area. This is also a change in the project site, which is
another factor for the Secretany”'s consideration pursuant to 301 CMR 11.10(6)(d).

Additionally, during the lapse of time there have been changes to the ambient
environment or information concerning the ambient environment. See 301 CMR
11.10(g). For instance, the spotted turtle habitat on the project site (and some 40 spotted
turtles identified by the consultant during field observations) was discovered in 2001.°

*The NPC references the “Index Sheet in the Plan Set, dated March 4, 2002:™ however, the Index sheet
doss not show the additional lot and we are still uncertain about its boundaries or thz buildings plannzd for

it.

® While the proponent proposes creating 25,410 s.f. of turtle nesting habitat, its consultant admirs that there
is little information known about the effsctiveness of creating such habitat.

LS )
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Margaret Van Deusen, Charles River Watershed Association

1. The Index Sheet provided in the Plan Set dated March 4, 2002, submitted
with the Notice of Project Change, shows a parcel in the northern portion
of the site labeled “Parcel ll, Area = 85.4 +/- acres.” This parcel is also
shown on the enclosed Proposed Conditions Plan. This area is forested
with wetland areas in the far northwestern portion and far northeastern
portion of the parcel. No work will occur on this parcel under the currently
proposed phase of the project. Future development, though still in
conceptual phase, could include buildings, parking, and stormwater
detention basins, as shown on Figure 1-3 of this report. No additional
impact will occur in wetland areas.
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The Hopping Brook wetland is also an important over-wintering habitat for turtles.
Water and sewer pipes are proposed to be placed in the area identified as spotted turtle
habitat. We note that because Oxbow Associates, Inc.’s report contained no maps
identifying the spotted turtle habitat, it was extremely difficult to locate and evaluate the
project’s impacts to this habitat. The ENF should clearly delineate the habitat area and —
the gravel road. The effectiveness of box culverts underneath the proposed construction
of Hopping Brook Road to preserve turtle migratory function should be discussed. The
statement in the Oxbow report that if the old gravel road is used only for emergencies, the
mortality probability is near zero should also be explained. The ENF should make it
clear whether this gravel road will be the only emergency access road to the site.
Measures should also be discussed to eliminate any use of this road during nesting
season. The richness of the project’s eastern area containing wetlands, three certified
vernal pools, and streams for habitat is underscored by the recent discovery of another
species of special concern, four-toed salamanders, which were found nesting in the
southernmost wetland on the site.”

It is unclear whether the two isolated wetlands comprising 26,122 s.f. that are
proposed to be filled were identified or even existed® at the time of the original MEPA
filing.

Additionally, water supply issues -- increased demand and reduced aquifer
recharge and streamflow are changes in the ambient environment since 1983. Both the
original MEPA filing and the NPC state that water use will be 250,000 gallons per day
(gpd). While CRWA does not know how much water is being consumed by Phase I of
the project, 250,000 gpd demand will place a significant burden on an already hard-
pressed municipal water supply system. The proponent should discuss the project in
relation to the ability of the town to supply this water and incorporate water conservation
measures such as reuse of grey water, and landscaping requiring minimal irrigation.
Stormwater should be infiltrated to the greatest degree possible.

The proponent assarts that there will be no generation of further impacts, which is
another of the factors in 301 CMR 11.10(6)(b) for the Secretary to consider. The
problem with this argument is that the proponent. in essence. is asking you to turn back
the clock to 1983 and to compare impacts with what was permissible then. For instance,
the proponent argues that stormwater management will be improved because stormwater
will not discharge directly to two wetland areas -- a scenario that clearly would not be
permitted today. While catch basins, a stormeeptor system and a large detention basin
are proposead for controlling stormwater runoff from the extension of Hopping Brook
Road, there is no discussion of the increased runoff associated with the huge amount of
impervious surface that will be created by the buildings and parking areas in Phase IT or
how it will be handled.

" Telephone conversation with Jane Pierce, Holliston Conservation Agent. May 14, 2002.

.

¥ According to Attachment C to the NPC, the two isolated wetlands were “created or embellished™ by

clearing that took place some 20 years ago.
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Margaret Van Deusen, Charles River Watershed Association

2.

The location of the proposed utility trench and associated gravel road is shown
on Plan Sheets C7 and 8 of the Plan Set dated March 4, 2002 submitted with the
Notice of Project Change. The Spotted turtle habitat is located in the wetlands
and uplands to the north and south of the proposed utility trench. -

Two box culverts are proposed to be located beneath the proposed access road
as mitigation for the impact to the Bank resource in this area. The proponent has
worked closely with the NHESP to develop a comprehensive Conservation Pian
to protect the habitat of the Spotted turtle. At the request of the Natural Heritage
and Endangered Species Program, the size of one box culvert has been
increased to 4' x 11’, the other will remain 4 x 6'. The box culverts will allow
unrestricted movement of wildlife, between the wetlands, in the area of the
wetland crossing.

The utility corridor that will be cleared during this phase of work will also be used
as the emergency access for the site. The probability of mortality is low because
there will be no regular traffic on the gravel road and no migratory barriers will
result from the construction of the work.

In addition to the gravel road within the utility corridor, there will be two additional
locations for limited emergency access to the site. These locations are on the
east side of the site. Carriage House Way and Summit Road are within the
Claybrook | and Claybrook Il developments in Medway. These roads were
approved to be used only for residential access and not an option as a primary
access to an industrial park. However, use of these roads only as an emergency
access for Hopping Brook Park is acceptable.

The gravel road will be the only emergency access, and its use cannot be
predicted. A turtle nesting habitat is proposed to be constructed as mitigation for
work in the habitat of the Spotted turtle by creating and maintaining a nesting
area conducive to the Spotted turtle.

For the future development, the proponent will incorporate low flow fixtures and
low flow toilets into the design of the buildings. In addition, the effluent will be re-
used for irrigation and toilet flushing. The proponent has been working
cooperatively with the Town of Holliston and the MA DEP concerning the design
of the wastewater treatment facility.

The revised stormwater management system is designed in accordance with
DEP Stormwater Management Policy, the Holliston Wetlands Administrative
Bylaw Regulations, and the Holliston Board of Health Stormwater and Runoff
regulations. The stormwater detention basins have been designed to reduce
peak rate and volume off site. See Section 7.0 and Appendix D of the SEIR for
more details.
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CRWA is concerned about the cumulative impacts of stormwater runoff on
wetland water quality and aquifer recharge. While the proponent may assert that
compliance with DEP’s stormwater management policy is only required for areas under
the jurisdiction of the Wetlands Protection Act, it is important to note that almost without
exception, every significant development project in the upper watershed in the past
several years has agreed to site-wide compliance with the DEP policy. Moreover, U.S.
Environmental Protection Agency’s Phase II stormwater regulations which take effect

‘next year require towns like Holliston to adopt comprehensive stormwater management
‘bylaws for development projects over one acre. A comprehensive stormwater

management plan for Phase II should be developed based on drainage patterns and runoff
rates throughout the project area, and discussed in the MEPA process. The plan should
include a discussion of stormwater runoff to the east of the site and any impacts to the
wetland in this northeast portion of the site. Grading activities that will alter drainage
patterns should also be discussed and infiltration of stormwater should be maximized.

The project will also alter 5,630 s.f of riverfront area where a proposed utility
easement will cross Hopping Brook. In addition over 300,000 s.f. of grading and clearing
work is proposed in the wetland resource buffer zone.

Additionally, the traffic study in the NPC appears to have been conducted only at
the exit of the site onto Route 16. While the NPC asserts that there will be no traffic
impacts because the number of vehicle trips was overestimated in the original MEPA
filing. this fails to take into account increased traffic on Route 16 and I-495 that has
occurred in the past decade.

Lastly, while the proponent has not vet filed a new application for a permit, see
301 CNR 11.10(6)(e). the project will require a groundwater discharge permit for on-site
wastewater treatment. Almost no information is provided in the NPC with respect to the
wastewater system. including its location. capacity or potential environmental impacts.
The wastewater treatment system should be analyzed and discussed in the context of
Holliston’s comprehensive wastewater management planning.

In sum, CRWA believes that the lapse of time and the environmental
consequences of this project require that a new ENF be filad and that the project undergo
full environmental impact review. We believe that the proponent is a responsible
developer willing to work through the MEPA process to create a project that will avoid,
minimize or mitigate damage to the environment.

Sincerely,

Margaret Van Deusen

Deputy Director and General Counsel
cc: Jay Wickersham
Patricia Huckery
Jane Pierce
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Margaret Van Deusen, Charles River Watershed Association

9. A comprehensive stormwater management plan has been developed for
the proposed construction of the access road, utilities, stormwater
drainage for the access road, and mitigation. Stormwater management for
the future development has been taken into account in the current
stormwater management plan. In addition, two additional stormwater
detention basins are proposed to control stormwater for the future
development. See Section 7.0 and Appendix D of the SEIR for additional
information.

10.No wetland resources are proposed to be impacted by the future
development. All wetland impacts are proposed to be mitigated during the
current phase of the proposed work. A separate stormwater management
plan will be developed in accordance DEP Stormwater Management
Policy, the Holliston Wetlands Administrative Bylaw Regulations, and the
Holliston Board of Health Stormwater and Runoff regulations for the future
development. In addition, any work within Buffer Zone to a regulated
resource will require submission of a separate NOI to the Holliston
Conservation Commission (See Order #19 of the Order of Conditions).

11.A revised Traffic Study has been conducted. See Section 4.0 and
Appendix A of the SEIR for detailed information.

12. The proponent has been working cooperatively with the Town of Holliston
and the MA DEP concerning the design of the wastewater treatment
facility. The proponent is prepared to work with the Holliston Wastewater
Committee towards their preparation of a wastewater management plan.
See Section 8.0 for more information.
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zavolas, nicholas (ENV)

From: Huckery, Pat (FWE)

Sent: Wednesday, May 15, 2002 5:48 PM

To: Zavolas, Nicholas (DEP)

Subject: EOEA#4411 Hopping Brook Park, Holliston

Richard Foster was assigned this project according to the MEPA Monitor, but
he is no longer on the state's e~mail list. Please make sure that the
appropriate MEPA analyst receives this e-mail. Thank you very much.

Two recently discovered, rare wildlife populations of spotted turtles and
four-toed salamanders, have been documented to occur at the Hopping Brook
Park site. The project as currently proposed will result in the "take" of

] these species under the Massachusetts Endangered Species Act. The proponent
should continue working with ths NHES? to avoid, minimize and mitigate the

0 impacts from the proposed business park. They must show that the proposed
activities will rasult in a long-term net benefit to the conservation of the
populations of these species.
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Pat Huckery, Natural Heritage and Endangered Species Program

1. The proponent has had several meetings with Natural Heritage to modify
the proposed project and develop a Conservation Plan that will avoid,
minimize and mitigate impacts to and protect the habitat of the rare
species. A final Conservation Permit Request was submitted to Natural
Heritage on May 8, 2003. See Section 6.0 of the SEIR for more details.

2. The mitigation measures proposed will provide a long-term net benefit to
the conservation of the rare species populations. See Section 6.0 of the
SEIR for more details.
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Abend Asso ciates Traffic & Transportation Planning Services

INTRODUCTION/PURPOSE

This traffic impact assessment has been prepared to evaluate the Notice of Project Change filed
for the Hopping Brook Business Park in Holliston, Massachusetts. The project change related
st1:ic=t1y to non-traffic related features of the proposal and will not affect the land use mix or the
overall square footage originally proposed for development. Therefore, the proposed project
change will not alter the traffic impact originally projected for the site. This having been said.
however, it is acknowledged that the underlying traffic conditions along local streets and the
nearby regional highways have changed significantly since the original project was approved.
Therefore, this analysis, as per the Secretary’s scope for the Supplemental Environmental Impact
Report (SEIR) combined with input from MassHighway Department, evaluates the as-yet-
undeveloped portion of the project as though it were a new project. This “new project” consists
of 2.4 million square feet. The study area for the analysis was developed at the direction of the
MassHighway Department District 3 Office. Information on trip generation relies on ITE data as
well as information available at the already built 558,000 square foot park on the site.

This assessment follows the standard methodologies established for environmental impact
reports including an evaluation of existing conditions in the vicinity of the site, estimation of
future no build conditions, an estimation of peak hour and daily traffic flows associated with the
project, an evaluation of the level of service for the existing, future no build and future build
-conditions, recommendations as to what roadway and intersection improvements are necessary to
bring study area locations up to acceptable operating standards, and finally recommends
mitigating measures. In most cases, the proponent will contribute towards or construct the
recommended improvements.

Exhibit 1 is a general location map showing the site in relation to the local roadway and regional
highway network. This analysis has the benefit of the fact that the project already has an access
roadway that has been in operation for a number of years. Monitoring of the traffic in and out of
this roadway (Hopping Brook Road) provides information on trip generation and directional
distribution that would not otherwise be so conveniently available or as relevant. In addition.
information from the existing business park allows us to better estimate the mix of land uses that

can be expected at the site used in estimating the trip generation for the project.

265 Winn Street, Burlington, Massachusetts 01803-2616
(781) 273-5383 FAX 273-3053
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EXISTING CONDITIONS

EXISTING LD —=—=

Study Area

The study area for this project was established in order 10 assess the impacts of the project at key
locations. 10 the east of the site. what was considered one of the most critical locations within
the center of town. Central Street, was selected as were the two intersections of Route 16 and
Route 126 (Concord Street to the north and Summer Street to the south). While there are one of
rwo intersections east of the site that might have warranted inclusion in the study area, the
discussions with MassHighway indicated that there were already plans in the works at some of
these locations 1o address existing deficiencies and it was believed fhat further study of them as
part of this analysis would not shed any more light on those improvement plans. To the west of
the site, the study area network was developed 0 include access t0 Route 495, the major regional
highway in the area. Becaus€ Route 16 does not interchange with Route 495 both the Route 85
and Route 109 interchanges have been evaluated; it is expected that traffic to and from the north
will use the Route 85 jnterchange and traffic to and from the south will use the Route 109
interchange. Finally, the intersection west of the interchange arca. Route 16 at Route 109, was

also included In the analysis.
Roadways

Hopping Brook Business Park is located on Hopping Brook Road, a two-way, two-lane private
roadway that has 2 single access along Route 16, Washington Sireet. Hopping Brook Road was
proposed as part of the original development and is complete in the vicinity of Route 16. It
includes an overall width of approximately 40 feet with curbing and dirt/grass shoulders with no
sidewalks. This roadway generally operates as single lane in each direction with the pavement
width at Route 16 wide enough to accommodate left and right turns out of the site. The
intersection at Hopping Brook Road 18 controlled by a Stop sign for the Hopping Brook Road

‘approach.

Route 16, Washington Street. is a two-way. two-lane roadway that traverses through Hotliston.
To the east it travels through Sherborn, toward the Wellesley area. To the southwest it connects
through downtown Milford as well as the commercial areas in the vicinity of the Route 495
corridor. The roadway has a double yellow centerline and edge lines with a posted speed limit
varying between 30 and 45 miles per hour. Observed speeds seem to be generally consistent
with normal operating gpeeds. 1.€.- between 5 miles Pet hour below and 5 miles per hour above
posted speed limits. The roadway traverses gently rolling terrain including level areas and gentle

curves. Land uses along Route 16 through the study area include a mix between commercial,

-
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retail, industrial, and residential purposes. Hopping Brook Road js approximately halfway
between Holliston Center and the Route 495 corridor. The roadway is under State jurisdiction.
The roadway is approximately 26 feet wide with no curbg and no sidewalks in the vicinity of the
site. There are sidewalks farther cast and farther west. once Route 16 enters Holliston Center
and the commercia] district west of Route 495.

Route 85 (Cedar Street) at Route 495 Ramps, Milford — This diamond-shaped interchange is
unsignalized. Route 85 jg straight and flat through the interchange with 4 single travel lane and a
wide shoulder i each direction, with raised curbs and no sidewalks. The pPavement width s

Route 85 (Cedar Street) at Dilla Street/Fortune Boulevard, Milford - The four-way
signalized intersection is located just south of the Route 495 interchange with Route 85. The

traffic signal here is actuated and has multi-lane approaches on alj four-legs, Northbound on

Route 16 (East Main Street) at Fortune Boulevard/Beaver Street, Milford — At this four-way
signalized Intersection, Route 16 eastbound has g left/through lane and a through/right lane;

Northbound on Beaver Street there jg a left/through lane and a through/right lane; southbound on
Fortune Boulevard there is a left/through lane, a through lane, and 3 right-turn lane Separated by
an island and operating under yield control. This right-turn lane, however, is relatively short so
that more than two vehicles queued in the queue lane block access to this right-turn Jane, The
signal is actuated and there is a lead-green phase to facilitate the southbound left turns from
Fortune Boulevard onto Route 16 east. The Intersection is generally flat on a]] approaches.

Route 16 (East Washinoton Street) at Route 109 (Medway Street/Prairje Street). Milford —
This is a four-way, signalized intersection; although Prairie Street Is a very low volume roadway

it has volumes consistent with a smal] commercial driveway. Route 109 east of the intersection
intersects Route 16 at a shallow angle, so that the right turn from Route 16 eastbound to Route
109 eastbound Operates almost as a straight through movement.  Similarly, the left turn from

-_—_
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Route 16 westbound onto Route 109 eastbound is a sharper than ninety-degree turn. Eastbound
on Route 16 there is a left/through lane, a through lane, and a right-turn lane. The right-turn lane
operates under yield control and is channelized with a raised traffic island. Westbound on Route
16 there is a left-turn lane and a through/right lane. Westbound on Route 109 there is a
left/through lane and a right-turn only lane. While out of Prairie Street there is one approach
lane shared by all movements. There are vertical granite curbs throughout the intersection. The
layout of the intersection is generally flat and there are several phases to the intersection signal
cycle including a lead green for left turns from Route 16 westbound onto Route 109 eastbound.
Prairie Street and Route 109 westbound have separate phases even though they are “opposite™
approaches.

Route 109 (Medway Street) at Beaver Street/Beaver Street Extension, Milford — This
signalized intersection adjacent to the Route 495 interchange. All approaching roadways are at

ninety-degrees and the grades are flat. The intersection has multi-lane approaches on all legs and
Beaver Street Extension is one-way entering the intersection. Eastbound on Route 109 there is a
left/through lane and a through lane; westbound there are two through lanes and a right-turn lane
onto Beaver Street north. South along Beaver Street there is a double left-turn lane and a right-
turn lane; northbound on Beaver Street Extension this is a left-turn lane, a through lane, and a
right lane. The signal generally works on three phases with Route 109 on one phase and Beaver
Street and Beaver Street Extension each having their own phase. There are vertical curbs

throughout the intersection.

Route 109 (Medwav Street) at Route 495 Ramps. Milford — This diamond-shaped interchange

were recently upgraded and signalized. Through the interchange Route 109 has two through

lanes and a dedicated turn lane at each ramp intersection — a left-turn lane or a right-turn lane
depending on the ramp movements. Each of the ramps has two left turn lanes controlled by the
signal and right turns separated by a traffic island. Yield signs control the right-turn movements.
Each of the approaches is flat and the roadways are generally straight. There are curbs but no

sidewalks.

Route 16 (Washington Street) at Route 126 north (Concord Street) — This intersection was

upgraded within the last few years by the MassHighway Department. The upgrade included

signalization and formalization of approach lanes. Also included was the reconstruction of the
access to the adjacent businesses across from Concord Street. There are sidewalks and curbs
throughout the intersection. Each of the approaches has excellent visibility and is generally flat.
Westbound on Route 16 there is a single lane. while there are two lanes along the other
approaches; although the storage length of the southbound left turn lane on Concord Street 1s

quite short, only one or two vehicles long. The signal is actuated.
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Route 16 (Washington Street) at Central Street — This unsignalized T intersection is located

in the downtown business district of Holliston. Central Street has a single approach lane shared
by left and right turning traffic with a stop sign controlling movements. An overhead flasher
reinforces the stop sign with a red flasher facing Central Street and a yellow flasher facing the
Route 16 approaches. Route 16 is exceptionally wide in this area, accommodating a through
lane and a turn lane in each direction as well as parking along both sides for the adjacent
businesses. The roadways are both flat and straight through the intersection with excellent
visibility even with the presence of parking. There are vertical curbs and sidewalks through the
intersection, which represents the central crossroads of the small business district.

Route 16 (Washington Street) at Route 126 South (Summer Street) — This intersection is an

unsignalized T intersection controlled by stop signs along the Route 126 northbound approach.
Both roadways have a two-way, two-lane layout although Summer Street splits as it intersects
with Route 16 so that left and right turns queue separately. Left turns outs of Route 16 travel to
the left of a triangular island with sufficient queuing capacity to accommodate about two
vehicles waiting to turn left onto Route 16 before they might block right turning traffic. One of
the most noteworthy features of the intersection is that it sits at a small crest along Route 16.
Because of this crest, traffic approaching from the east cannot see oncoming traffic along Route
16 until they reach the intersection itself. This is a notable safety concern when a driver traveling
west is taking the left turn into Route 126. These left turning drivers cannot anticipate a gap in
opposing traffic because of this limited visibility and, therefore, must come to almost a complete
stop before proceeding left into Route 126 south (Holliston Street). Combined with this vertical
alignment is the proximity of the adjacent homes, which create a feeling of congestion at this
location. Traffic waiting to turn left or right out of Route 126 has good visibility because of the

crest and the straight alignment of Route 16.

Route 16 at Hopping Brook Road — This unsignalized T intersection has one lane approaches

along Route 16 and two lanes approaching along Hopping Brook Road, one for left turns and one
for right turns; this approach is controlled by a stop sign. There is a small median separating
inbound and outbound lanes on Hopping Brook Road. All approaches are flat and straight, with

excellent visibility.

Traffic Volumes

As a basis for the technical analysis. turning movement counts were conducted on weekdays
between 7:00 and 9:00 AM and between 4:00 and 6:00 PM for the study area intersections. The
four consecutive fifteen-minute periods with the highest approach volume is designated as the
peak hour for this analysis. A review of data for seasonality from the MassHighway website
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indicates that December, when the counts for this study were collected, is three percent below
the annual average (adjustment factor of 0.97). This adjustment has been made to the existing
data to develop an average condition as a base for this analysis. These base volumes are shown

in Exhibits 2 and 3 for the morning and evening peak hours. respectively.

In addition to these counts, an automatic traffic recorder (ATR) count was done along Route 16
in front of the site. This indicates that there were a total of about 16,000 vehicles per day passing
the site. During the morning peak hour there were a total of about 1,200 vehicles with
approximately 58 percent eastbound and 42 percent westbound. In the evening the volumes
were about 1,400 vehicles with about 34 percent eastbound and 66 percent westbound. All of the

count data is included in the appendix.

Accident History

Data on traffic accidents for the study area intersections was collected from MassHighway
Department records. The MassHighway Department records are compiled from the accident
reports filed with the Registry of Motor Vehicles, as per state law. The data used includes
information for the most recent three-year period available. 1998 through 2000. Summaries and

accident listings are included in the appendix. Each intersection is discussed below:

Route 85 (Cedar Street) at Route 495, Milford — Due to the fact that the accident records are
not clear as to which ramp an accident occurred at, all the accidents at the interchange are
combined. In total, there were 55 accidents at this interchange, generally evenly divided among
the three years. Eighty percent occurred on weekdays with sixty percent occurring during the
peak morning or evening weekday peak hours. Two-thirds were property damage only and there
was one fatality. Of those that listed a specific type of accident. seventy percent were rear-end
collisions and thirteen percent were angle collisions; the rest were single-vehicle accidents with
vehicles running off the road. The visibility at the intersection appears to be excellent for all
approaches and many of the accidents occur under good weather conditions. With this in mind. it
appears that there are no specific design features that are specifically contributing to the
accidents. With so many accidents occurring .during the peak hours, it may be that traffic
conditions are a contributing factor. either due to queuing Ot driver impatience. Because the data

reflects a combination of both intersections, a crash rate has not been calculated.

Route 85 (Cedar Street) at Dilla Street/Fortune Boulevard, Milford — This four-wa}
intersection had 24 accidents between 1998 and 2000 with a generally even distribution over the
three-year period. Interestingly, only one of the 24 accidents occurred during the morning peak
hour, while half of the accidents occurred during the evening peak hour. Two-thirds of the
accidents involved property-damage only. with one-third involving injury. Just Over half were
angle-type accidents with the rest of the others with a type listed as being rear-end collisions

-
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Approximately two-thirds occurred during the daytime and/or under dry conditions. This
intersection was recently improved and expanded in relation to local commercial development.
It is not know whether or not those improvements addressed previous safety concerns or not:
however, the layout of the intersection appears to be properly designed. There may be some
issues having to do with the double left-turn from Dilla Street and the northbound merge into
Dilla Street; however, this is speculation.

Route 16 (East Main Street) at Fortune Boulevard/Beaver Street, Milford — This four-way
signalized intersection had a total of 29 accidents in the three-year period. Approximately forty
percent occurred during the peak hours, while approximately forty percent occurred at night or
on weekends. Approximately sixty percent involved property damage only. It is noteworthy that
approximately eighty percent of the accidents were either angle-type or head-on collisions. It is
not clear why this might have been the case since the intersection appears to be well laid out. Ice
and snow were factors in only one accident. This intersection is currently being upgraded as part
of the Dunkin’ Donuts project on the corner. It is likely that the high number of angle and head-
on accidents may be do to the predominantly permissive left turns with two-lane approaches.

Route 16 (East Washington Street) at Route 109 (Medway Street)/Prairie Street, Milford —
This signalized intersection had a tota] of 23 accidents, although more than half occurred in 1998
with fewer in the last couple of years. Given the heavy commercial activity in the area, it is not
surprising that twenty-five percent of the accident occurred during the weekday evening peak
hour with only two occurring during the morning peak hour. About ej ghty percent were property
damage only with the remaining being injury accidents. About one-third involved angle-type
collisions, another third involved rear-end accidents, and the remaining incidents involved
vehicles going off the road or were unknown. A higher percentage of accidents occurred at night
but rain and snow were cited in only one-third of the incidents. This intersection is relatively
constrained and includes an awkward intersection angle along Route 109. This along with the
proximity of many commercial driveways may be contributing to the accidents here.

Route 109 (Medway Street) at Beaver Street/Beaver Street Extension, Milford — This
intersection had 38 incidents over the three-year period. Less than half occurred during the peak
hours with a significant number of them occurring during the middle of the day and on weekends
(just over fifty percent). Almost two-thirds of those were property-damage only with the
remaining third involving personal injury. Most of the accidents occurred during daylight hours
and/or under clear/dry conditions. This intersection was recently upgraded as part of the
interchange improvements. It is not clear whether or not safety improvements were included. It
is noteworthy that eastbound left turns along Route 109 into Beaver Street share a lane svith
through traffic and have only a permitted phase. It is possible that this type of phasing
contributes to accidents at this location.
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Route 109 (Medway Street) at Route 495 Ramps, Milford — This interchange had 70
accidents associated with it for the three-year period between 1998 and 2000. Half the accidents
occurred during the peak hours and about two-thirds were property-damage only, with the
remaining involving personal injury. Approximately forty percent were angle-type accidents,
forty-five percent were rear-end collisions, and fifteen percent were single vehicle accidents.
About three-quarters occurred during daylight hours or under clear/dry conditions. It is likely
that congestion contributed significantly to these accidents, given that the alignment of the
intersections at the ramps is excellent and visibility is also excellent. It is also likely that the
signalization of these two ramps, which was recently completed, will address many of the safety

issues at this interchange.

Route 16 (Washington Street) at Route 126 north (Concord Street), Holliston — This
signalized T intersections had a total of 11 accidents over three years. Five of the 11 incidents
occurred during the weekday peak hours and a total of six involved personal injury. This is a
majority of the accidents, which is unusual. This intersection also had five angle accidents and
four that occurred in wet conditions. While this intersection was improved several years ago, the
overall configuration has narrow lanes, tight radil on the corners, and adjacent businesses close
to the intersection, resulting in a lot of visual distractions. These factors may be contributing to

the accidents here, although the overall number of accidents is not considerable.

Route 16 (Washington Street) at Route 126 South (Summer Street), Holliston — This
unsignalized T intersection had a total of 13 accidents, although the last year for which data is
compiled only had a single accident. It is noteworthy that 8§ of the 13 (about 60%) occurred
during the weekday peak hours; 9 of the 13 involved property damage only with the remaining 4
involving personal injury. Nine of the 13 were rear-end collision (many of them being
southbound/westbound on Route 16). This may be the result of sudden stops associated with
vehicles not knowing if they have a large enough gap to make the left turn onto Summer Street

southbound until the last second. Most occurred during the daylight hours under dry conditions.

Route 16 (Washington Street) at Route 126, Holliston — There were 11 other incidents listed
at “Route 16/Route 126 that did not provide enough information to determine whether or not
they occurred at one junction or the other. Five of the 11 occurred during weekday peak hours
and 10 of the 11 involved property-damage only. Of these. five involved rear-end collisions, two
angle-types accidents. one head-on collision, and the remaining were off-road/unknown. Most

occurred during the day and under dry conditions.
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Route 16 (Washington Street) at Central Street, Holliston — This intersection had a total of 15
accidents in the three-year period. Only four occurred during the weekday peak hours, while 7
occurred between 10:00 AM and 3:00 PM. This may be an indication that the accidents were
related to the general “clutter” of this area associated with the local businesses and the on-street
parking. Ten of the 15 accidents involved property-damage only and 12 of the accidents were
angle-type accidents with the remaining listed as either pedestrian related or unknown. Most
occurred during the daylight hours and almost all occurred under dry conditions.

Route 16 (Washington Street) of Hopping Brook Road, Holliston — This intersection had a
total of two accidents over the three-year period, both angle-type accidents during the middle
part of the day.
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FUTURE NO BUILD CONDITIONS

In evaluating the impacts of the project, future conditions without the project must be developed.
A five-year horizon, to the year 2008, has been used. Three components are incorporated into
the development of this no build condition: general traffic growth trends. traffic growth
associated with specific development in the local area, and planned roadway improvements
witl;i11 the study area. Each of these is considered below:

General Traffic Growth — In order to estimate traffic growth trends for this no build condition,

information from the MassHighway Department’s database is used, which includes information
from continuous count stations throughout the state that allow for year-to-year comparisons.
Holliston falls within MHD District 3. Based on the most recent data from the MassHighway
web page, District 3’s traffic volumes increased 2.9 percent from 1999 to 2000. While this is not
specifically intended to be a “growth rate”, it does serve this purpose. This regional growth is
being fueled by developments such as those within the study area, particularly along Route 16
west of Route 495, and along Fortune Boulevard.

Generally, economic activity in the region has slowed over the last several years since 2000.
Because of this, it is believed that these numbers reflect a conservative (i.e., high) estimate of
traffic growth trends. In this case, however, it is considered appropriate due to the fact that many
of the specific developments that were planned several years ago that still have not yet been
completed within the study area are not specifically included in this analysis but are accounted
for by this general growth rate. Thus, as a first step in developing the future no build conditions,
existing volumes are increased by 15.4 percent to reflect conditions in 2008 (2.9% compounded

over five years).

Site-Specific Growth — Two specific projects have been incorporated into the analysis. The first

is the Target Store along Fortune Boulevard that was not quite open when the counts were done.
Information from that project was collected from traffic studies done related to that project. The
second project is a proposed Dunkin’ Donuts and additional commercial development at the
corner of Route 16 and Fortune Boulevard. That project is currently under construction and
expected to open this summer. Both of these projects have been incorporated based on the tratfic

generation data included in the traffic studies for those projects.

Future no build volumes are presented in Exhibits 4 and 3 for the morning and evening peak
hours, respectively. These volumes apply a 2.9 percent growth factor for a five-year period to

the existing volumes and then add the site-specific development discussed above.
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Roadwayv/Intersection Improvements — There are several roadway improvements that are

currently underway or expected to be completed during the current construction season. Each of
these is discuss below. They include locations such as the interchanges along Route 493 at
Route 85 and at Route 109 and the intersection of Route 16 at Beaver Street/Fortune Boulevard.
Route 495 at Route 109 is in the process of being signalized. These signals are operating,
although the construction has not been completed yet. The improvements included creating
double left-turn lanes off each ramp and dedicated left-turn lanes on Route 109 onto each ramp.
These improvements are already operational even though the construction is not complete: as
such, the new configuration has been used in the evaluation of existing, future no build. and
future build conditions.

At Route 495 and Route 85, the northbound ramp intersection is currently in the process of being
designed for signals. Only the northbound ramp intersection is planned for signalization since
the left turns off of the southbound ramp are relatively low. The improvement will include a
southbound right-turn lane along Route 85 and the addition of a northbound left-turn lane along
Route 85. This information was obtained from VHB who are currently preparing the plans on
behalf of the MassHighway Department. These design plans for this improvement are currently
being finalized and so they have been incorporated into the future no build and future build
conditions of this analysis.

In conjunction with the Dunkin’ Donuts project, the Route 16/Fortune Boulevard/Beaver Street
intersection is being redesigned slightly to better accommodate approach flow patterns. The
Fortune Boulevard approach is being redesigned to accommodate a dedicated left-turn lane and a
through/right lane along with a pedestrian crossing signal across the north and east legs of the
intersection. These improvements are currently being constructed and have been incorporated
into the future no build and future build conditions of this analysis.

Besides these specific improvements, there are several other improvements currently being
considered for study area intersections in both Holliston and Milford. For these locations,
however, the improvements are only in the discussion stage and have not been specifically
included in any development plans or tied to any specific development projects. Consistent with

standard procedures, those improvements are not included in this assessment.
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PROJECT-RELATED TRAFFIC

Trip Generation

In estimating the number of vehicle trips associated with the proposed completion of the
Hopping Brook Business Park, information the Institute of Transportation Engineers (ITE) and
data collected at the site are useful. A detailed trip generation comparison was included in the
Notice of Project Change that was filed with MEPA. That memorandum by Abend Associates,
dated March 28, 2002, is included in the appendix to this report.

Information from counts done at the site (prior to preparation of that memorandum) were
compared with the original projections from the traffic study done as part of the EIR process in
1982 and also compared to the latest edition of the ITE publication Trip Generation (6 edition,
1997). Five hundred and fifty-eight thousand square feet (558,000 SF) of the park has already
been built, including a mix of office, research and development (R&D), manufacturing, and

warehouse space. The current park includes approximately 31 percent office space, 14 percent
R&D space, 18 percent manufacturing space, and 37 percent warehouse space. The primary
conclusions of the March 28. 2002 memorandum was that the existing business park generates

traffic at a rate sienificantly below what would be expected if the latest ITE rates were applied to

the various land uses that exist at the park now.

There are many possible reasons for this lower than “average™ trip rate but one of the most
likely, in our opinion, is that this park is not located along a major highway corridor such as
Route 495, which would provide excellent and direct access for employees and visitors.
Therefore. businesses that would more likely be catering to the convenience of a high number of
employees and/or customers (i.e., those that rely on such convenient access for success in their
business) would tend not to locate here, but instead would choose locations closer to the
interstate highway system. Conversely, there would be a tendency for businesses with less

demand for convenient access to locate here, where rents and/or land costs are lower.

Prior to preparing this SEIR traftic study, Abend Associates met with MassHighway personnel to
discuss the appropriate trip generation methodology. After the discussion it was determined that
trip generation for the business park should be done by the following procedure:

1. Estimate the vehicle trips to the over 3,000,000 square toot business park based on the
current ITE data and the expected land use mix. Based on discussions with the
proponent. the current mix of land uses mirrors the expected full build-out of the park.

Abend Associates
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3]

Adjust the ITE projections from step one above by an adjustment factor, determined by
comparing the existing trips to what would be expected for the existing 558,000 square
feet already developed. This is done independently for the morning peak hour

(inbound/outbound) trips, evening peak hour ( inbound/outbound) trips, and daily trips.

()

Subtract out the existing volumes at the site. This results in the additional trips expected
from the completion of the park.

Exhibit 6 summarizes the results of this methodology. Included in the exhibit are the projected
trips associated with the entire park, as well as those associated with that part of the park that is

already built. It is important to note that subsequent to filing the Notice of Project Change (and

the preparation of our March 22, 2002 memorandum), traffic counts were retaken at the site as
part of the counts done throughout the entire study area for this analysis. The results of this

second count indicated higher volumes at the site than previously documented. Those higher

volumes have been used in this analysis. That is, a higher, more conservative estimate is used

than was initially suggested by MassHighway when this method was accepted.

Directional Distribution

The distribution of site trips is primarily based on the existing volumes at the site driveway
documented in the traffic counts. The data indicates that almost two-thirds of the traffic is
oriented toward the southwest along Route 16 with one-third oriented to and from the northeast
on Route 16. From this point trips are distributed based on our familiarity with the area,
common commuter trends, and a likely route to reach certain population areas. About fifty
percent of the traffic is expected to be oriented to Route 493 with half of this to and from the
north and half to and from the south. Of the thirty-five percent expected to be oriented to the
east along Route 16, various percentages are expected to use the many local routes that serve
commuters throughout the region such as Route 126 to the north and south, Central Street to the
east and Route 16 to the east. The trips in this direction are distributed throughout these various
sub-regional commuter routes. Exhibit 7 presents a directional distribution for the site-related

trips associated with the full build-out of this project.

Based on the trip generation projections and the distribution percentages documented above. the
site trips along the street network can be estimated. This information is presented in Exhibits 8

and 9, respectively, for the morning and evening peak hours.
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Step 1:
‘Trips to/from 558,000 SF existing
. based on ITE rates:

x

Step 2:
A: Trips to/from 558,000 SF existing

based on actual counts:

B: Actuals as a Percentage of ITE:

Step 3:
A: Projected trips to/from 3,000,000 SF

full build out, based on ITE rates:

B: Apply Percentage from Step 2B:

C: Subtract existing, actual trips
from Step 2A:

D: Additional trips related to
full build out:

Peak Hour Volumes

Average Daily

Morning Evening Volumes
In Out In Out In Out
462 85 110 415 1,990 1,991
219 25 23 229 1,212 1,212

474% 294%  209% 55.2%

2,389 442 572 2,288

[
z
15
B

See appendix for detailed calculations for Steps 1 and 3A.

60.9%  60.9%

(1212)  (1,212)

4,240 4,240

TRIP GENERATION SUMMARY

Hopping Brook

Business Parlk
Holliston, Massacliusctts

Exhibit

6
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SITE ACCESS DESIGN

Access to the Hopping Brook Business Park already exists as Hopping Br_ooi& Road. Thijs
roadway intersects Route 16 at a ninety-degree angle; generally halfway along a one-quarter mile
stretch that is both straight and flat. A review of the accident data presented previously indicates
tha._t-there are only two accidents at this location. A review of field conditions does not indicate
any design concerns that might cause safety problems. This intersection will be signalization
and additional lanes are added as part of the full build-out of the park. These are discussed later
in this report.
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FUuTURE BUILD CONDITIONS

Combining the future 2008 No Build traffic volumes with the project-related traffic volumes
provides the turning movement volumes expected once the project is in place. These volumes
for the weekday morning and evening peak hours are presented in Exhibits 10 and 11. Evaluating
the traffic operations of the intersections for the various conditions provides an assessment of the
impacts of the project. This analysis is conducted in the Impact Analysis section.
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IMPACT ANALYSIS

The study area intersections have been evaluated based on the 2000 Hichwav Capacitv Manual

using Synchro5 software. The methodology incorporates the geometric and volume related data
at an intersection and computes a Level of Service, which provides a "grade" for the
intersection's operations. The Level of Service grade is based on the average delay per vehicle
entering along each approach or entering the intersection as a whole. Grades range from A,
representing free-flow conditions, to F, representing over-capacity conditions where long delays
occur. A grade of E represents close to capacity conditions where flows are unstable and
congestion could likely occur. An overall intersection Level of Service grade of D or better is
considered by traffic engineering professionals to be acceptable for peak hour conditions.

At unsignalized intersections, the Level of Service for each critical movement is calculated: a
critical movement is one that must yield to another movement at the intersection. Typically, the
left turns along the major street and all movements from the minor street must yield to other
movements and are designated as critical movements. The methodology provides an estimate of

delay for each of these critical movements.

At signalized intersections, the Level of Service for each group of lanes is calculated. The
methodology provides an estimate of delay for each approach. Levels of Service of D or better
are acceptable for normal operations. Average delays of ten seconds or less are designated as
Level of Service 4; average delays greater than 55 seconds are designated as Level of Service E;
average delays greater than 80 seconds are Level of Service F.

Descriptions of Level of Service are included in the appendix of this report. The results for each
intersection are discussed below. The Level of Service results are presented in Exhibits 12 for
unsignalized locations and Exhibit 13 for signalized locations. The Synclire5 computer printouts
from the calculations are also included in the appendix.

Route 85 at Route 495 northbound Ramps. Milford — This ramp intersection is currently

unsignalized and operates at level of service F during both the morning and evening peak hours
with the left turn from the ramp being the most delayed approach. Route 85 flows are at levels
of service B or C. As noted under the no build discussion, the signalization of this intersection
will include creating a double left turn from the ramp onto Route 85 as well as a northbound Ieft-
turn lane on Route 85 onto the Route 495 ramp. In the future no build condition the level of
service is at D with average delays are 40 and 50 seconds for the morning and evening peak
hours. respectively. Under build conditions, the added traffic related to the project. only
involving left turns onto Route 495 northbound. This leads to a level of service D during the

morning peak hour and level of service £ during the evening peak hour
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Route 85 at Route 495 southbound Ramps, Milford — This unsignalized intersection operates

at level of service 4 during the morning peak hour and level of service F during the evening peak
hour. Unlike the northbound ramps, there are no plans to signalize this intersection, primarily
because the critical left turn from the ramp onto Route 835 northbound is made by only about 13-
to-20 vehicles during the peak hours. Under the no build conditions, the overall level of service
1s at A during the morning and F during the evening. With the project traffic included, the
morning peak hour drops to level of service C while the evening peak hour remains at level of
service F.

Route 85 at Dilla Street/Fortune Boulevard. Milford — This intersection was recently

upgraded as part of mitigation associated with other projects in the area. Under existing
conditions it operates at level of service D during the morning peak hour and C during the
evening peak hour. As traffic growth occurs, the no build condition is at level of service £ during
the morning and C in the evening with average delay of approximately 70 and 35 seconds,
respectively. With project-related traffic added, the level of service drops to £ in the morning
and to D in the evening with average delay of approximately 95 and 40 seconds, respectively.

Route 16 at Fortune Boulevard/Beaver Street. Milford — This intersection operates at level of

service A4 under existing conditions during both the morning and evening peak hours. Under
future conditions the level of service remains at 4 during the morning peak hour and drops to B
during the evening peak hour with delays between 10 and 15 seconds. Under no build and build
conditions the intersection will have been improved associated with the adjacent retail project
discussed previously. With project-related traffic included through this intersection the level of
service is at C for both peak hours, with an average delay of about 25 seconds during the

morning peak hour and 35 seconds during the evening peak hour.

Route 16 at Route 109, Milford — This intersection currently operates at level of service D

during the morning peak hour and level of service F' during the evening peak hour with average
delays of 50 and 85 seconds, respectively. Under no build conditions. level of service is expected
to be at E during the moming peak hour and F during the evening peak hour with average delays
of approximately 65 and 90 seconds, respectively. With project-related traffic added, the level of
service remains unchanged; the volumes associated with the project are complementary to the

existing flows through the intersection and therefore do not add to the overall delay here.

Route 109 at Beaver Street/Beaver Street Extension, Milford — This intersection operates at

level of service C under existing conditions with average delays of about 20 seconds during the
morning peak hour and 35 seconds during the evening peak hour. Under future no build
conditions the morning peak hour remains at C' while the evening peak hour drops to level of
service £ with average delays of about 20 and 60 seconds. respectively. With project-related
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traffic incorporated, the intersection remains at C' with an average delay of about 20 seconds
during the morning peak hour. Virtually all the traffic associated with the project during the
morning peak hour is comprised of westbound right turns that are complementary to other flows
at the intersection and therefore result in no change in the overall operations here. During the
evening the southbound left turn will increase as a result of the project and increase the average
delay to about 70 seconds per vehicle. The level of service will remain at £. however.

Route 109 at Route 495 southbound Ramps. Milford - This intersection currently operates at

level of service B during the morning peak hour and level of service ¢’ during the evening peak
hour with average delays of 15-t0-20 seconds per vehicle. Under no build conditions the level of
service is at C with average delays of about 20 seconds in the morning and about 35 seconds in
the evening. Under build conditions with project-related traffic, average delays at this inter-
section are at about 25 seconds per vehicle during the morning and 35 seconds per vehicle during
the evening peak hour with the level of service at C for both peak hours.

Route 109 at Route 495 northbound Ramps. Milford — This intersection operates at level of
service B under existing conditions with the newly installed signal. Average delays are 10-to-15

seconds per vehicle. Under no build conditions the level of service remains at B with average
delays of about 15-t0-20 seconds per vehicle. With the project-related traffic included, the level
of service remains at B for both peak hours and the average delays remain between 15 and 20
seconds per vehicle.

Route 16 at Route 126 (North). Holliston — This intersection operates at level of service 4
during the morning peak hour and B during the evening peak hour with average delays of about 5
and 15 seconds. respectively. Under future no build conditions the average delay remains the

same during the morning peak hour with the level of service remaining at 4. During the evening
the level of service remains at B but the average delay increases to about 20 seconds per vehicle.
Under future build conditions with project-related traffic. the average delay during the morning
increases to about 10 seconds per vehicle while in the evening the average delay increases by
about two seconds per vehicle. The level of service drops to 5 during the morning peak hour and

C during the evening peak hour as a result of these increases.

Route 16 at Central Street. Holliston — The level of service at this unsignalized intersection is
at F during both peak hours with considerable delays for Central Street traffic. The level of
service will remain at F in the future, with excessive delays for Central Street, regardless of the

impact of this project.
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Route 16 at Route 126 (South), Holliston — This unsignalized intersection operates at level of

service D in the morning, level of service F in the evening. Under future no build conditions the
level of service is at I for both peak hours. This level of service remains at F, with the delays
becoming greater, as a result of this project.

Route 16 at Hopping Brook Road, Holliston — This unsignalized intersection currently

operates at level of service 4 with average delays of five seconds or less in the morning and level
of service C in the evening with average delays of about 15 seconds. Under no build conditions
the traffic will increase along Route 16 but no traffic is added to Hopping Brook Road. The
level of service remains at 4 in the morning with average delays continuing at less than five
seconds. In the evening the traffic increases along Route 16 and drivers the overall level of
service here to D with an average delay of 30 seconds. Under future build conditions the project
will add significantly to the volumes in and out of Hopping Brook Road and this would result in
a significant delay for the Hopping Brook Road traffic, if the intersection were not being
improved. However, under build conditions the proponent proposes to signalize the intersection
and add dedicated turn lanes in each direction along Route 16. This will result in a level of
service B in the morning and level of service D in the evening with average delays of 20 and 55

seconds, respectively.
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POSSIBLE STUDY AREA INTERSECTION IMPROVEMENTS

A review of the level of service results and the project’s traffic flows suggest that the impact of
the project on the intersections in Milford will not result in significant degradation of traffic
operations. The multiple ongoing traffic improvements are addressing the traffic impacts of
several other development projects in this area and further improvements do not appear
warranted by this project. Along Route 16 1n Holliston, however, there are two locations besides
the entrance to Hopping Brook Road that might be improved. These are noted below and the

level of service results for these improvements are shown in Exhibit 14.

Route 16 at Central Street. Holliston — This intersection operates at level of service F' now

with significant delays along the Central Street approach. Signalizing the intersection and
adding turn lanes in both directions along Route 16 will result in a level of service improvement
to D during the morning peak hour and C during the evening peak hour. There appears to be
sufficient widths to provide these added lanes without changing the edge of pavement here. The

proponent is prepared to participate in funding this improvement.

Route 16 at Route 126 (South). Holliston — This unsignalized intersection currently operates at
poor levels of service, particularly during the evening peak hour when there is a high volume of
left turns off of Route 16 that blocks the westbound through flow. Creating a left-turn lane

westbound along Route 16 and signalizing the intersection would result in a level of service B

during the morning peak hour and level of service E during the evening peak hour. A more
significant level of service improvement would probably require landtakings and significant

roadway widening. The proponent is prepared to participate in funding this improvement.

The proponent is prepared to participate in the improvements noted above, working with the
state and town to develop an appropriate design and level of contribution. In addition to thesc

locations, we make recommendations for changes to one other location, as noted below.

Route 85 at Dilla Street/Fortune Boulevard. Milford — The level of service at this intersection

has the potential to be improved by reassigning lanes. Northbound on Fortune Boulevard. the

lefi-turn lane is designated for left and through movements, while southbound there is @ left-tur
lane and a left/through/right lane. Considering the flows on the various approaches. it appet
that converting the northbound approach to a left-turn lane, a through lane. and a right-turn lan
and the southbound approach to a double left-turn lane and a through/right-turn lane. the level «

service could be improved overall. This configuration and a rephrasing of the signal woul
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result in level of service D during both peak hours with average delays of about 55 and 45
seconds, respectively. Note that this lane change would result in an increase in average delay for
the evening peak hour, Although it is not known for sure, it is speculated that the design of this
intersection was developed as part of improvements to accommodate the retail projects along
Fortune Boulevard, which would not have specifically considered the morning peak hour traffic
conditions, hence the poor level of service during the morning under future conditions. It is not
recommended that this intersection be adjusted at all at this point but that consideration be given
in the future to revising the lane assignments as traffic volumes grow. The proponent is not
proposed to participate in any changes here.
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TRAVEL DEMAND MANAGEMENT

While the proponent is committed to providing measures to minimize vehicle trips to and from
theé site, the opportunities for Travel Demand Management (TDM) measures is limited. The site
is not located in a place that is conducive to such measures nor is the type of use conducive to

such measures.

The effectiveness of TDM programs is dependant on a critical mass of employees and/or
customers that will find alternative travel mode options convenient and/or less expensive than
driving themselves to and from the site. These sorts of programs are not likely to be effective at
this site for several reasons. First, there is no specific transit service in the area that could be
connected to the site conveniently. The project is not close enough to the Route 9 corridor to be
included in any programs in the Metro West area, nor is it close enough to the Route 495
corridor to be included in any measures along that area. Further. there is no transportation node
that the project could link with. Second, the types of uses at the site not only vary in terms of
land use category but also within the various categories the types of businesses vary in terms of
their schedules and business types. That is, manufacturing and distribution uses tend to have less
standard 9-to-5 operations than office/employee intensive USes might have. Even if some type of
shuttle service were to be developed between the site and the commercial areas in Milford, there
is no central location within that commercial area that would serve as a focal point for such a
service. Basically, the various trips to and from the site are so varied that creating enough of a
concentration of one type or another to support a TDM program of that sort does not seem

realistic.

This having been said, the proponent is still prepared to provide services on-site to encourage
ridesharing as much as possible to comply with DEP regulations related to air quality as well as
to reduce vehicle trips for congestion/delay reasons. A transportation coordinator will be
designated on-site and will work with the various businesses to encourage carpooling and
ridesharing between employees of the various companies on the site.  This will include
‘coordinating carpools (including setting up-a guaranice ride home program within the park).
providing information on the limited transit service available in the area and provide other
information related to typical TDM programs. In addition, the proponent is prepared to
encourage developers of individual parcels within the park to create on-site concessions that will
cater to employees to minimize ancillary trips. Such services might include a coffee shop or on-
site café, ATMs. etc. In addition, more centralized services such as an ATM or a cafeteria that 1s
open to non-company personnel might also reduce overall trips along Route 16. All these
options will be considered since not only will these services reduce vehicle trips but they will

also enhance the marketability of the park for the proponent.

Abend Associates



-4]-

To a very large extent the land use mix will help mitigate the impacts of the project. As noted in
the trip generation discussion, the types of tenants that are already located here tend to be less
traffic intensive. The reason for this ig possibly due to the location of the site ag well as the types
of tenants (i.e., not employee intensive 9-to-35 type operations) who tend to have ess strict 9-to-5
operations.

While this section does not provide a specific TDM program, the proponent is prepared to
develop one and submit it to the MassHighway Department prior to their issuance of a Section
61 Finding.
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SUMMARY CONCLUSIONS

This traffic analysis has presented the impacts of the proposed completion of the Hopping Brook
Business Park in Holliston, Massachusetts. The project includes a variety of land uses including
office, R&D, warehousing, and manufacturing. Currently about 560,000 square feet of space has
been built out with the total build out to reach 3,000,000 square feet. The current mix of the
various land uses is expected to be mirrored by the overall development. This study has
evaluated a total of twelve intersections within the towns of Milford and Holliston including the
interchanges along Route 495 at Route 85 and Route 109. There is considerable commercial
development in Milford along the Route 495 corridor and improvements to many of the
intersections along that corridor have been made in recent years and are currently ongoing to

accommodate the development in the area.

Generally, those intersections will be able to accommodate the additional traffic associated with
this project without needing further traffic improvements. In one particular case, Route 835 at
Dilla Street/Fortune Boulevard, the current layout appears to favor a retail land use mix since it
appears to work fine during the evening peak hour but not during the morning peak hour. With
this in mind, recommendations have been included in the analysis that might better accommodate
all traffic flows.

With full development of the site it will be necessary to improve the intersection of Route 16 and
Hopping Brook Road, which serves as the entrance to the project. These improvements will
include creating turn lanes for traffic approaching the site in both direction as well as
signalization of the intersection. The proponent is prepared to provide the design and
construction of this improvement as part of his development work. In addition, the Route 16
intersections at Route 126 (Summer Street) and at Central Street currently suffer significant
delays a peak times. The proponent is prepared to work with the state and the town of Holliston
to development solutions for both of these intersections. Further, he is prepared to contribute to
the improvements themselves at a level to be determined among the parties. Beyond these
physical improvements, the proponent is prepared to designate a Transportation Coordinator for
the park to serve as manager of the TDM programs that would be practical for this type of
facility and that are consistent with state regulations regarding ridesharing. In addition. to the
extent that the Holliston Zoning Bylaws allow, he is prepared to consider developing on-site
complementary services (i.e., cafeterias, bank ATMs, etc.) that accommodate on-site employees
and businesses to minimize the number of vehicle trips as much as practical

201 H-report-mixeduse-holliston
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Accurate Counts Page
978-664-2565 2014400-
Site Code: 20144001
Location : Route 16 West of
Location - Hopping Brook Road
City/State: Holliston, MA
Counter : 2377

Start 10-Dec-0 WB Hour Totals EB Hour Totals Combined Totals
Time Tue Morning  Afternoon Morning  Afternoon Morning  Afternoon Morning  Afternoon Marning  Afternoon

12:00 20 155 | 11 90 |

12:15 12 116/ 9 102

12:30 4 151 2 103

12:45 5 161 41 583 5 107 27 402 68 985

01:00 9 153 2 101

01:15 8 169 2 107

01:30 5 168 4 99

01:45 2 109 22 599 6 125 14 432 36 1031

02:00 2 192 0 94

02:15 5 180 4 108

02:30 1 206 1 04

02:45 9 184 17 762 3 105 8 401 25 1163

03:00 9 193 4 80

03:15 6 196 5 99

03:30 3 233 11 120

03:45 8 188 26 810 2 126 22 434 48 1244
04:00 12 228 9 112

04:15 12 186 10 105

04:30 3 230 20 118
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05:00 12 287 25 114

05:15 15 230 57 115

05:30 24 212 98 125
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06:00 32 199 128 97

06:15 62 151 | 177 89
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07:15 118 103 181 79

07:30 92 88 201 78

07:45 148 93 423 385 234 60 | 816 289 1239 674
08:00 140 63 175 48

08:15 140 48 222 55 /

08:30 120 71 | 175 35

08:45 118 57 518 239 151 30| 723 168 1241 407
09:00 114 61| 115 40

09:15 118 50 109 33

09:30 97 48 | 80 34

09:45 96 38 | 425 197 91 35 395 142 820 339

10:00 103 22 | 88 18

10:15 94 46 | 92 35

10:30 101 29| { 98 17

10:45 112 24 410 121 69 28 | 347 98| 757 219

11:00 120 24( 110 17
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R LS. el sine B L . S0 575
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978-664-2565 20144001
Site Code: 20144001
Location : Route 16 West of
Location : Hopping Brook Road
City/State: Holliston, MA
Counter : 2377

Start 11-Dec-0 WB Hour Totals EB Hour Totals Combined Totals
Time Wed Morning ~ Afternoon  Morning  Afternoon  Morning  Afterncon Morning  Afternoon  Morning  Afternoon
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12:30 8 122 7 112 |
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01:00 7 139 7 118
01:15 5 133 4 113
01:30 2 127 3 119
01:45 2 126 16 525 5 117 19 487 35 992
02:00 1 154 1 114
02:15 3 145 3 81
02:30 5 144 2 113
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03:00 11 171 3 113
03:15 5 160 6 104 |
03:30 3 228 | 3 128
03:45 9 209 28 768 8 103 20 448 48 1216
04:00 5 202 8 117
04:15 6 179 13 122
04:30 3 227 23 96
04:45 8 208 22 816 19 121 63 4586 85 1272
05:00 13 266 31 17
05:15 19 233 48 135
05:30 34 216 91 127
05:45 23 176 89 891 127 104 297 483 386 1374
06:00 33 166 129 94
06:15 61 116 175 95
06:30 64 116 216 77
06:45 75 74 233 472 187 75 707 341 940 813
07:00 71 110 194 59
07:15 99 93 200 63
07:30 123 91 | 206 70
07:45 104 75 397 369 211 55 811 247 1208 616
08:00 131 55 177 51
08:15 133 56 188 52|
08:30 93 68 186 58
08:45 126 52 483 231 | 141 53 692 214 1175 445
09:00 87 51 125 47
09:15 106 45 96 34
09:30 108 44 91 32
09:45 90 58 391 198 95 40 407 153 798 351
10:00 96 36 92 35
10:15 101 28 93 27
10:30 98 43 95 23
10:45 105 25 400 132 86 20 366 105 766 237
11:00 100 19 87 17
11:15 104 33 101 16
11:30 123 25 95 17
11:45 119 23 446 100 - 107 6 390 .56 B3 156
Total - T 2576 5653 T 3810 3826 6386 9479
Percent 31.3% 68.7% 49.9% 50.1% . 403%  59.7%
G{g?:l 5358 11751 7574 7481 12932 19232
Percent 31.3% 68.7% 50.3% 49.7% 40.2% 59.8%
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Hopping Brook Road JAMAR Technologies, Inc.

Holliston, Massachusetts TAS for Windows Site Code : 734
Counted by Traffic Counting Unlimited Copyright 1998 Start Date: 08/13/2001
Box #734 File I.D. : C:\PROGRAM FI
- ) Page -1
Begin Mon. (8/13 Tues. Wed. Thur. Fri. Sat. Sun. Week Avg.
Time SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB
12:00 am * * 0 B 0 5 * * * * * " * * 0 [
01:00 * * 0 2 1 6 * * * * * * * x 0 4
g2:00 * * 1 1 0 jed * * * * * * * - o] hed
03:00 * * 2 il 1 0 * * * * + * * * 2 1
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05:00 * * 26 3 23 2 * * * * * * * * 24 2
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07:00 * * 166 56 189 34 * * * * * * * > 178 45
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09:00 3 5 1 4 k. * N * * * * * * * 2 4
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1316 2425 1839 0 4] 0 o] 2279
Avg. Day 43.4% 73.8% 104.7% 108.2% 87.9% 72.5% .0% .0% .0% .0% .0% .0% .0% .C%
AM Peaks 11:00 11:00 06:00 11:00 07:00 11:00 08:00 11:00
Volume 65 75 197 70 189 16 190 74
PM Peaks 12:00 05:00 01:00 05:00 01:00 D4:00 01:00 05:00
Volume 104 157 142 190 114 142 114 174
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. o Page
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08:45 * * * * * * i 6 3 15 4 21
09:00 * & * 2 0 2

09:15 * E * o] 1 1

09:30 * b * 1 3 4

09:45 b * N N L * 0 3 1 5 1 8
10:00 * * * 0 1 1

10:15 * * * 2 o] 2

10:30 * * * 1 1 2

10:45 * * * * * * 2 S 0 2 2 7
11:00 18 15 33 1 2 3

11:15 20 18 38 0 3 3

11:30 14 15 29 0 1 1

11:45 13 65 27 75 40 140 1 [¢] 6 1 8
“Totals 65 75 140 459 717 1178

Split 3% 46.4% 53.5% ) 39.Q% 60.9%

Peak Hour 11:00 11:00 11:00 12:15 05:00 12:00

Volume 65 75 140 110 157 235

P.H.F. .81 .69 .87 .12 .55 .85



Hopping Brook Road

JAMAR Technologies, Inc.

Holliston, Massachusetts TAS for Windows Site Code : 734

Counted by Traffic Counting Unlimited Copyright 1998 Start Date: 08/13/2001

Box #734 File I.D. : C:\PROGRAM FI
. = - . Page 2

Bagin 0B/14 ‘Tues. ALM. Combifg—————=> 08714 Tues P.M. Combing==---- >

Time SB NE _Total S8 NB Total

12:00 (] [= [ 15 72 87

12:15 1] 2 2 23 27 5¢C

12:30 Q 0 0 29 28 57

12:45 ] * o 8 Q 8 34 101 29 156 €3 257

01:00 o 0 a 62 20 82

01l:15 0 0 o] o5 25 50

01:30 0 2 2 29 18 47

01:45 0 * o] 2 0 2 26 142 17 80 43 222

02:00 7] 1] 0 21 29 50

02:15 0 [v] Q 22 18 40

02:30 ] 1 1 19 15 25

02:45 1 1 5] 1 1 2 17 70 13 75 30 145

03:00 o 1 1 11 14 25

03:15 0 4] 0 i8 28 46

03:30 1 1 2 19 29 48

03:45 1 2 o] 2 1 4 14 62 19 90 33 152

04:00. o 1] 0 15 53 68

04:15 o] o] 0 11 28 39

04:30 2 8] 2 9 kl:] 47

04:45 1 3 [u] * 1 3 | 43 29 148 37 191

05:00 o 1] 0 14 80 94

05:15 3 a 3 10 41 51

05:30 95 3 2 9 40 49

05:45 14 26 ¢] 3 14 29 4 37 29 190 33 227

06:00 18 2 20 3 19 22

06:15 20 3 23 1 14 15

06:30 41 5 46 0 14 14

06:45 62 141 14 24 76 165 1 5 2 49 3 54

07:00 12 18 30 1 7 8

07:15 54 14 68 6 8 14

07:30 46 15 61 2 5 7

07:45 54 166 a 56 63 222 4 13 2 22 6 35

08:00 51 11 62 3 3 6

08:15 66 8 74 0 0 a

08:30 42 14 56 1 1 2

08:45 38 197 2 39 44 236 1 5 2 6 3 11

09:00 31 L2 43 0 2 2

09:15 31 18 49 0 2 2

09:30 25 18 43 0 0 0

09:45 27 114 12 60 39 174 1 1 [¢] 4 1 5

10:00 22 13 35 0 1 1

10:15 14 9 23 3 3 3

10:30 17 26 43 0 0 o]

10:45 15 58 17 65 32 133 2 5 3 7 5 12

11:00 13 18 31 0 3 3

11:15 9 14 23 2 2 4

11:30 17 14 31 0 0 0

11:45 17 56 24 70 41 126 3 ] 0 5 3 10

Totals 774 (X 1104 489 832 1321

Split $ 70.1% 37.0% 62.9%

Peak Hour 07:30 - 07:30 12:30 04:45 12:00

Volume 217 260 150 190 257

P.H.F. .82 .87 .60 .59 .73




Hopping Brook Road

JAMAR Technologies, Inc.

Holliston, Massachusetts TAS for Windows Site Code :
Counted by Traffic Counting Unlimited Copyright 1998 Start Date:
Box #734 File I.D. :
S ’ Page :
Begin 08/15  Wed. ALM. Combine——-=-- > 08/15  Wed. P.M. Combine----<- >
_Time SB NB Total SB NB Total

12:00 0 4 4 19 58 71

12:15 [o] 0 0 30 36 66

12:30 [§] 1 1 22 28 50

12:45 0 * 0 5 0] 5 27 98 16 138 43 236
01:00 1 3 4 40 24 64

01:15 Q 3 3 28 15 43

01:30 0 Q 0 29 22 51

01:45 0 1 0 6 o] ? 17 114 11 72 28 186
Q2:00 0 1 1 11 14 25

02:15 Q 0 0 13 10 23

02:30 Q 0 0 6 17 23

02:45 0 * 1 2 1 2 11 41 11 52 22 93
03:00 4] 0 o] 14 18 32

03:15 Q 0 0 14 25 39

03:30 [} o] o] 16 30 46

03:45 1 1 0 * 1 1 19 63 40 113 59 176
04:00 2 0 2 24 43 67

04:15 0 0 0 11 29 40

04:30 0 0 ¢} 11 35 46

04:45 2 4 2 2 4 6 b * * * & 153
05:00 2 0 2 * * &

05:15 3 1 4 b * *

05:30 9 1 10 b * *

05:45 9 23 0 2 9 25 b B * * * b
06:00 15 2 17 H 3 *

06:15 22 6 28 * hd *

06:30 30 4 34 * k! d

06:45 54 121 1 13 55 134 * £} * i * *
07:00 35 7 42 * * *

07:15 55 10 65 bl * *

07:30 43 10 53 hd * *

Q07:45 56 189 7 34 63 223 bl L * * * *
08:00 48 15 63 b L *

08:15 60 6 66 i hd *

08:30 49 12 61 * i *

08:45 27 184 17 50 44 234 * b bl hd * .
09:00 26 8 34 * hd *

09:15 16 2 18 £ * *

09:30 9 11 20 * * *

09:45 9 60 12 33 21 93 b kd E * * .
10:00 9 9 18 * * *

10:15 12 4 16 * = *

10:30 19 10 29 * = *

10:45 15 55 15 38 30 93 * * * * b *
11:00 14 16 30 * * *

11:15 17 17 34 * * i

11:30 8 17 25 * * *

11:45 11 50 286 16 37 126 i3 bt L X * il
“Totals 668 261 949 362 482 844

Split % 72.5% 27.5% 42.8% 57.1%
“Peak Hour 07:45 11:00 07:45 12:45 03:45 12:00

Volume 213 76 253 124 147 236

P.H.F. .88 .13 .95 .17 .85 .76

734

08/13/:

C:\PRx
3



IS Street : Route 85

MV Street : Route 495 NB Ramps
i’y/State . Milford, MA

aather : Clear

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks
Route 495 NB Off Ramp

1

Route 85
From South

Left Thru
224 94
270 79
234 103
227 108
955 384

246 75
230 99
204 81
175 78
855 333

810 717

71.6 28.4

From East

Left  Thru Right _
29 0 33
34 0 43
47 0 51
34 0 69
144 0 196
34 0 55
26 0 41
46 0 33
57 1 31
163 1 160
307 1 356
46.2 0.2 53.6
8.4 0.0 9.7

Route 495 NB Off Ramp

Route 85
From North
Start Time Left Thru Right
07:00 0 42 1
07:15 0 55 4
07:30 0 63 3
I 07:45 0 57 8
Total 0 217 16
08:00 0 53 1
l 08:15 0 56 0
08:30 0 71 1
08:45 0 60 1
Total 0 240 3
Grand Totat 0 457 19
Apprch % 0.0 96.0 4.0
Total % 0.0 12.5 0.5
Route 85
From North
Start Time  Left Thru Right ?pp. Left
- -~ . . . Otal
ak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 0 228 16 244 149
Percent 0.0 0934 6.6 40.6
Volume 0 228 16 244 149
Volume 0 57 8 65 34
Peak Factor
High Int. 07:30 Q07:45
Volume 0 63 3 66 34
Peak Factor 0.924
ak Hour From 07:00 to 08:45 - Peak 1 of 1
y Approach 07:45 07:15
Volume 0 237 10 247 149
Percent 0.0 96.0 4.0 40.6
High Int. 08:30 07:45
Volume 0 71 1 72 34
Peak Factor 0.858

From East
Thru Right
0 218
0.0 594
0 218

0 69

0 69

0 218
0.0 594
0 69

App.

367

367
103

103
0.891

367

103
0.891

Total

49.4 19.6

Left

977
72.8
977
227

07:15
270

07:15
977
72.8
07:15
270

Route 85
From South

Thru Right

365 0
272 0.0
365 0
108 0

79 0

365 0
27.2 0.0

79 0

Right

[oNeNoNeNeol

OCOoOOoOO0O

0.0
0.0

App.
Total
1342
1342

335

349
0.961

1342

349
0.961

File Name : 20144001
Site Code : 20144001
Start Date : 12/10/2002

Page No :1
Route 495 NB On Ramp
From West e
Left Thru Right . Int. Total
0 0 0, 423
0 0 0. 485
0 0] 0 501
0 0 0 503
0 0 0 1912
0 0 0 464
0 0 0 452
0 0 0 436
0 0 ____0° _ 403
0 0 0 1755
0 0 0 3667
0.0 0.0 0.0
0.0 0.0 0.0
Route 495 NB On Ramp
FromWest .
- ) App. Int.
Left  Thru nght Total _ Total
Q 0 0 0 1953
0.0 0.0 0.0
0 0] 0 0 1953
0 0 0 0 503
0.971
6:45:00 AM
07:00 ’
0 0 0 0



N/S Street : Route 85 Accurate Counts File Name : 2014«
E/W Street : Route 495 NB Ramps 978-664-2565 Site Code :2014:
City/State - Milford, MA Start Date : 12/10
Weather : Clear PageNo :1
Route 85 Route 495 NB Off Ramp Route 85 Route 495 NB On Ramp
From North From East From South From West o
; . App. : App. - App. ; App.
Sta'rt Time » Left Thru Right Total  Left Thru Right Total Left  Thru Right Total Left Thru Right Total T
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 0 228 16 244 149 0 218 367 977 365 0 1342 0 0 0 0 14
Percent 0.0 934 6.6 40.6 00 594 728 272 0.0 0.0 0.0 0.0
Volume 0 228 16 244 149 0 218 367 977 365 0 1342 0 0 0 0 1¢
Volume 0] 57 8 85 34 0 69 103 227 108 0 335 0 0 0 0 £
Peak Factor 0.97
High Int. 07:30 07:45 07:15 6:45:00 AM
Volume 0 63 3 66 34 0 69 103 270 79 0 349
Peak Factor 0.924 0.891 0.961
Route 85
r Out In Total
583 244 827
6 228 0
Right Thru Left
] »
Ta -
EC® o . x 28
© © North an ° &
c -~ 3
o o o _i— @
© S 2 \BRG 74 E TR 3 i
= £ 12/10/2062 7:15:50 AM « 3 Q5 Z
0 = 12/10/2002 8:00:00 AM ce 273
2 o= - 3
23 & @ Cars 23 4B
0:3 6° x - Trucks © §‘5°-_,13,
< - »
Left Thru Right
977 365 0
377 1342 1719
Out In " Total
L Route 85




N/S Street - Route 85

E/W Street : Route 495 NB Ramps
City/State - Milford, MA

Weather . Clear

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Route 85 Route 495 NB Off Ramp Route 85
o . From North From East ) From South
Start Time Left Thru Right Left Thru_ Right Left Thru Right
16:00 0 123 2 75 1 26 122 40 0
16:15 0 123 5 78 0 32 117 34 0
16:30 0 155 0 66 0 27 117 42 0
16:45 0 135 5 85 0 - 31 103 53 0
Total 0 536 12 304 1 116 459 169 0
17:00 0 158 3 79 1 38 138 49 0
17:15 0 172 5 65 0 39 131 56 0
17:30 0 175 7 72 0 42, 115 45 0
17:45 0 155 3 87 1 25; 109 51 0
Total 0 860 18 ‘303 2 144 493 201 0
Grand Total 0 1196 30 607 3 260 952 370 0
Apprch % 0.0 97.6 24 69.8 0.3 29.9 72.0 28.0 0.0
Total % 0.0 35.0 0.9 17.8 0.1 7.6 27.9 10.8 0.0
Route 85 Route 495 NB Off Ramp Route 85
’ From North From East o From South
| StertTime  Left Thu Right TAOptgi Left Thru Right ~ APP. Left Thru Right ~ APP
Peak Hour From 16:00 t0 17:45 - Peak 1 of 1
Intersection 17:00
Volume 0 660 18 678 303 2 144 449 493 201 0 694
Percent 0.0 973 27 67.5 04 321 71.0 29.0 0.0
Volume 0 660 18 678 303 2 144 449 493 201 0 694
Vaolume 0 172 5 177 65 0 39 104 131 56 0 187
Peak Factor
Highint. 17:30 17:00 17:00
Volume 0 175 7 182 79 38 118 138 49 0 187
Peak Factor 0.931 0.951 0.928
Peak Hour From 16:00 1o 17:45 - Peak 1 of 1
By Approach 17:00 16:45 17:00
Volume 0 860 18 678 30 150 452 493 201 0 694
Percent 0.0 973 2.7 66.6 02 332 710 290 0.0
Highint. 17:30 17:00 17:00
Volume 0 175 7 182 78 38 118 138 49 0 187
Peak Factor 0.931 0.958 0.928

File Name
Site Code

1 2014«
12014«

Start Date : 12/10
Page No * :1

Route 495 NB On Ramp
From West
Thru

Left

OCoocoo

Qoo

0
0.0
0.0

Coooo

Oocooo

0
0.0
0.0

Route 495'NB On Ramp
From West

Left Thru; Right APP.

“Right T~ Int. 7.
0 2
0| 2
0 | 4
0 4
0] 15
0 4
0: 4
0 4
0 4
0T s
[¢] 1! 341
0.0 |
0.0
T ApD Int
___ Total __Toma
0 1821
0 1821
0 468
0.973
0



N/S Street : Route 85 Accurate Counts File Name : 2014400
E/W Street : Route 495 NB Ramps 978-664-2565 Site Code : 2014400
City/State : Milford, MA Start Date : 12/10/20
Weather : Clear PageNo :1
Route 85 Route 495 NB Off Ramp Route 85 Route 495 NB On Ramp
) From North From East 3 From South FromWest =
- . App. . App. . App. - App. Int.
Start Time  Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru” ngm,!__l ofal  Total
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 0 660 18 878 303 2 144 449 493 201 0 694 0 0 0 0 1821
Percent 0.0 973 2.7 67.5 0.4 321 71.0 29.0 0.0 0.0 0.0 0.0
Volume 0 660 18 678 303 2 144 449 493 201 0 694 0 0 0 0 1821
Volume 0 172 5 177 65 0 39 104 131 56 0 187 o] 0 0 0 468
Peak Factor 0.973
Highint. 17:30 17:00 17:00
Volume 0 175 7 182 79 1 38 118 138 49 0 187
Peak Factor 0.931 0.951 0.928
Route 85
Qut ] Total
345 678 1023
18660 0
Right Thru Left
< “»
a8 E - o
EX O a -3 ge
O - = —
n:: . North ‘% E b %
c © o, 5 &
B E » 12/10/2002 5:00.00 PM ™ « = 252
o = 12/10/2002 5:45:00 PM SnB g
P, ° = Cars & : ;
-5 = 3 -
K D:goz'“ € w Trucks o - =g ;§%§
< * »
Left Thru Right
483 201 0
963 694 1 1657
Out in Total
Route 85




;3 Street : Route 85 Accurate Counts File Name : 20144002

/ Street : Route 495 SB Ramps 978-664-2565 Site Code :20144002
/State : Milford, MA Start Date : 12/10/2002
sather ;. Clear Page No :1
: Groups Printed- Cars - Trucks
Route 85 Route 495 SB On Ramp Route 85 Route 495 SB Off Ramp
From North From East From South From West .
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru  Right  Int. Total
07:00 19 49 0 0 0 0 0 319 48 2 1 85 523
07:15 25 67 0 0 0 0 0 351 34 1 0 86 564
07:30 21 91 0 0 0 0 0 349 46 4 0 109 620
07:45 19 78 0 0 0 0 0 341 39 4 ] 21 602
Total 84 285 0 0 0 0 0 1360 167 1" 1 401 2309
08:00 26 62 0 0 0 0: 0 322 39 3 0 123 575
08:15 25 59 0 0 0 0 0 325 38 5 0 125 577
08:30 29 81 0 0 0 0 0 270 38 11 0 100, 529
08:45 24 a8 0 0 0 0 0 237 48 6 V] 94 507
Total 104 300 0 0 0 0 0 1154 163 25 0 442 2188
Grand Total 188 585 0 0 0 0 0 2514 330 36 1 843 4497
Apprch % 24.3 757 0.0 0.0 0.0 0.0 0.0 88.4 11.6 4.1 0.1 95.8 .
Total % 4.2 13.0 0.0 0.0 0.0 0.0 0.0 55.9 7.3 0.8 0.0 18.7
Route 85 Route 485 SB On Ramp Route 85 Route 495 SB Off Ramp
’ From North From East ) From South From Wes_,t_,_r__ o
|StartTime  Left Thu Right +oP  Left Thru Right APP et Thu Right ?&Zi Left  Thru ?ig_hl_"]’f‘_gL B Tc')?;
ak Hour From 07:00 to 08:45 - Peak 1 of 1
intersection 07:30
Volume 91 290 0 381 0 0 0 0 0 1337 162 1499 186 0 478 494 2374
Percent 239 76.1 0.0 0.0 0.0 0.0 0.0 89.2 108 3.2 0.0 9638
Volume 91 290 0 381 0 0 0 0 0 1337 182 1499 16 0 478 494 2374
Volume 21 91 0 112 0 0 0 0 0 349 48 395 4 o 109 113 620
“eak Factor 0.957
High Int. 07:30 6:45:00 AM 07:30 08:15
Volume 21 N 0 112 0 0 0 0 0 349 46 395 5 0 125 130
Seak Factor 0.850 0.949 0.950
ak Hour From 07:00 to 08:45 - Peak 1 of 1
ly Approach 08:00 07:00 07:00 07:30
Volume 104 300 0 404 0 0 0 0 0 1360 167 1527 16 0 478 494
Percent 257 743 0.0 - - - 0.0 89.1 109 32 0.0 96.8
High Int. 08:45 - 07:30 08:15
Volume 24 98 0 122 - - - - 0 349 46 395 5 0 125 130 |
Peak Factor 0.828 - 0.966 0.950



N/S Street :
E/W Street :
City/State
Weather

Start Time

Peak Hour Fro
Intersection
Volume
Percent
Volume
Volume

Peak Factor
High Int.
Volume

Peak Factor

Route 85

Route 85 Accurate Counts File Name - :
Route 495 SB Ramps 978-664-2565 Site Code : ¢
. Milford, MA Start Date : 1
: Clear Page No :1
Route 85 Route 495 SB On Ramp Route 85 Route 495 SB Off Ramp
From North From East From South FromWest
. App. . App. . App. L App.
Left Thru Right Totar eft Thru Right Total Left Thru Right Totay  Left  Thru Right" Total
m 07:00 to 08:45 - Peak 1 of 1
07:30
91 290 0 381 0 0 0 0 0 1337 162 1499 16 0 478 494
239 76.1 0.0 0.0 0.0 0.0 0.0 892 108 3.2 0.0 968
91 290 0 381 0 0 0 0 0 1337 162 1499 16 0 478 484
21 91 o] 112 0 0 0 0 0 349 46 395 4 0 109 113
07:30 6:45:00 AM 07:30 08:15
21 91 0 112 0 0 0 0 0 349 46 395 5 0 125 130
0.850 0.949 0.950
Route 85
‘ Out In Total
‘ 1353 381 1734
0 290 91
Right Thru = Left
1 »
=R -
%E $ O A “~ g gg
2 T North € ©“
= -2 S
o = o
mes %z, 121072002 7:3560 AN « 7 S
wn = 12/10/2002 8:15:00 AM fo ° 5
O = ~ 3
; =° 5s Cars LY L]
nc:.;_’ ] © - Trucks, > ((NB g_—g
‘ - » ’
Left  Thru Right
0 1337 182
| 768 1458 2267
QOut in Total




fet : Route 85
set : Route 495 SB Ramps
ite : Milford, MA

Accurate Counts
978-664-2565

v 1 Clear
Groups Printed- Cars - Trucks
Route 85 Route 495 SB On Ramp Route 85
B From North From East o ~ From South
Start Time Left Thru Right Left ~ Thru  Right Left Thru
16:00 46 156 0 0 0 0 0 162
16:15 26 175 0 0 0 0 0 154
16:30 40 159 0 0 0 0 0 161
16:45 31 184 0 0 0 0 0 159
Total 143 674 0 0 0 0 0 636
17:00 48 188 0 0 0 0 0 189
17:15 60 179 0 0 0 0 0 192
17:30 33 215 0 0 0 0 0 149
17:45 42 201 0 0 0 0 0 153
Total - 183 783 0 0 0 0 0 683
Grand Total 326 1457 0 0 0 0 0 1319
Apprch % 18.3 81.7 0.0 0.0 0.0 0.0 0.0 78.3
Total % 6.7 29.8 0.0 0.0 0.0 0.0 0.0 27.0
Route 85 Route 495 SB On Ramp Route 85
From North FromEast From South
artTime  Left Thru Right ﬁgtgi Left Thru Right- ?gtg'l,_m Left Thru Right
our From 16:00 to 17:45 - Peak of 1
rsection 17:00
Volume 183 783 0 966 0 0 0 0 0 683 208
Percent 189 81.1 0.0 0.0 0.0 0.0 00 767 233
Volume 183 783 0 966 0 0 0 0 0 683 208
Volume g0 179 0 239 0 0 0 0 0 192 56
ik Factor
High int. 17:30 17:15
Volume 33 215 0 248 0 0 0 0 0 192 56
Fk Factor 0.974
'Hour From 16:00 to 17:45 - Peak 1 of 1
Approach 17:00 16:00 16:30
' Volume 183 783 0 966 0 0 0 0 0o 701 190
Percent 189 811 0.0 - 0.0 787 213
High Int. 17:30 - 17:15
Volume 33 215 0 248 - - - - 0 192 56
:ak Factor 0.974 -

App.
Total

891
891

248

248
0.898

891

248
0.898

File Name
Site Code
Start Date

Page No :1

Route 495 SB Off Ramp

Left :

4
1
2
B

13

O PN

[ R3]

2

33
2.3
0.7

: 20144002 +
: 20144002 °
1 12/10/2002

568
579
558
596
2301

FromWest _ _ ._. . _.
“Thru_  Right.__Int. Total

0 163
0 185
0 149
0 181 :
0 678 !
0 188
0 183
0 1565 .
0o 190 _
0 716
0 1394

0.0 97.7 !

0.0 28.5 -

Route 405 §B Off Ramp
From West

17:00

27
17:45

0 716
0.0 973
o 716
o 183
0o 190
0 716
0.0 973
0 190

. App. Int
Left Thru Right _ Tot al ,__,_IQE?l

736

736 |
187 '

185
0.944

736 |

195
0.944

2593

2593
674
0.962

l



N/S Streeat - Route 85 Accurate Counts File Name $ 2
E/W Street - Route 495 sg Ramps 978-664-2565 Site Code

2
City/State - Milford, MA Start Date - 12
Weather - Clear Page No - 1
Route 85 Roeute 495 S8 on, Ramp Route 85 Route 495 sB o Ramp
From Nerth From East From South From West

StartTime  Left Thy Rigny TAOF:g,' Left Thru Right ~ Aep. | o Thiu Right — APP- | g o Right  APP.

Total Total Total
Peak Hour From 16:00 1o 17:45 - Pgak 1 of 1
Intersection 17:00

Volume 183 783 0 966 0 0 0 0 0 683 208 891 20 0 716 736
Percent 189 81.1 0.0 0.0 0.0 0.0 0.0 787 233 27 00 973
Volume 183 783 0 966 0 0 0 0 0 683 208 891 20 0 716 736
Volume 60 179 0 239 0 0 0 0 0 192 56 248 4 0 183 187
Peak Factor
High int. 17:30 17:15 17:45
Volume 33 215 0 248 0 0 0 0 0 192 56 248 5 0 190 195
Peak Factor 0.974 0.898 0.944

M

703 966 1669

| 0 783 383
| Right Thru =~ Left

| q >

-
|
|
|
P (s)
[ o) -
/Q"" O X
E°°  a. - -2 858
4 . North =g . :
S 8 - &
R A A e e fa |
|<5‘;’ s~ RN 12/10/2002 5:60:60 B « = 59
w = 12/10/2002 5:45:00 PM e e Z
P L= - =
L= ~S Cars [N ~ &
33 T - Truck ¥ "o 35
2 rucks . -
-~
< >

Left  Thru Right
0 683 208 /

1499 891 " 23dp
Out In Total

. Route 85

©



&t : Route 85 Accurate Counts File Name : 20144003 "
set : Fortune Bivd/ Dilla St 078-664-2565 Site Code 20144003
. Milford, MA Start Date - 12/11/2002
: Clear Page No
Groups Printed- Cars - Trucks
Route 85 Fortune Bivd Route 85 Dilla St :
From North From East o From South From West ‘
lStart Time Left Thru Right Left  Thru. Right Left Thru  Right Left Thru ! R g"t' “int. “Total
07:00 36 29 53 2 12 37 4 86 1 276 63 9 608
07:15 46 32 64 1 22 56 5 117 3 235 74 6 661
07:30 70 51 58 4 19 69 4 136 6 213 67 9. 706
I 07:45 90 76 81 5 28 53 6 94 10 216 92 8 759
Total 242 188 256 12 81 215 19 433 20 940 296 32 2734
08:00 81 56 a7 3 24 56 | 9 106 (6] 211 91 10} 700
08:15 71 42 63 3 21 58" 9 a3 10 216 83 4 673
08:30 90 55 68 5 13 49, 1 83 8 201 78 12 673
08:45 88 52 85 2 28 63 4 86 3 178 -~ 661 B 673
Total 330 205 263 13 86 226 33 368 27 806 318 44 2719
Grand Total 572 393 519 25 167 441 52 801 a7 1746 614 76 5453
Apprch % 38.5 26.5 35.0 3.9 26.4 69.7 5.8 89.0 5.2 71.7 25.2 3.1
Total % 10.5 7.2 9.5 0.5 31 8.1 1.0 147 0.9 32.0 11.3 1.4
Route 85 Fortune Bivd Route 85 Dilla St
From North From East o From South FromWest___
[tart Time Left Thru Right TA&%‘ Left Tnu Right ?gtg"- B Left Thru Right ?&2‘, Left Thrr\fxr_—.yRig‘rj.t_ B ESLZL_ jgt‘;‘
Hour From 07:00 to 08:45 - Peak 1 0f1

tersection 07! 30
volume 312 225 249 786 15 g2 236 343 28 429 32 489 856 333 31 1220 2838
2.

Percent 397 286 317 44 268 68.8 57 877 6.5 702 273
Volume 312 225 249 786 15 92 236 343 28 429 32 489 856 333 31 1220 2838
Volume 90 76 81 247 5 28 53 86 6 04 10 110 216 92 8 316 759
‘eak Factor 0.835
I High Int. 07:45 07:30 07:30 07:45 :
' volume 90 76 81 247 4 19 69 92 4 136 6 146 216 a2 8 316}
beak Factor 0.796 0.932 0.837 0.965
ak Hour From 07: 00 to 08:45 - Peak 1 of 1
ly Approach 07:45 07:30 07:15 07:00
Volume 332 226 259 820 15 92 236 343 24 453 25 502 940 296 32 1268
Percent 40.5 279 316 44 268 688 48 902 5.0 741 233 2.5 :
High Int. 07:45 07:30 07:30 07:00 '
Volume 90 76 81 247 4 19 69 92 4 136 6 146 276 63 9 348 \

Peak Factor 0.830 0.932 0.860 0.911!



N/S Street - Route 85

E/W Street : Fortune Blvg / Dilla st
City/State - Milford, MA

Weather - Clear

Route 85
From North
Start Time  Left Thpy, Right ~ APP.
_ Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30
Volume 312 225 249 786
Percent 397 286 317
Volume 312 225 249 786
Volume 90 76 81 247
Peak Factor

High Int. 07:.45
Volume 90 76 81 247
Peak Factor 0.796

\m\
f Out in Total

1521 786; 2307

|

-
} f.
toRatd
- w
= Wz A
@ T
-
/“ R ™
£ o2
T~ = o >
. =
- E
5% n.E”
[k X

Out In Total
‘w

Accurate Counts
978-664-2565

Fortune Bivd
From East

; App. )
Left  Thru Right Total Left

15 92 238 343 28

44 258 &8ss 5.7

15 92  23p 343 28

5 28 53 86 6

07:30 07:30
4 19 69 92
0.932

249 225" 312
Right ™ Thru™ [ eft

4 >
A d
-~
North
12711/2002 7730:00 AT~
12/11/2002 8:15:00 AM
Cars
Trucks =
-~
| »

Left Thry Right
28 429! 32

271 489 7gp

Route 85
From South
Thru Right
429 32
87.7 6.5
429 32
94 10
136 6

U nuyp by
st Jze  Jocz

File Name
Site Code
Start Date -
Page No

Dilla st~
From West
Thru ! Right
333 31
27.3 2.5
333 31
92 8
92 8

229
o

ul
PAIg Bunyioy

ieve

0z01
IejoL

: 20

nn

at]

12

M |

~ ngg
Total
1220
1220
316

316
0.965



5 Street : Route 85
V Street : Fortune Bivd / Dilla St
y/State : Milford, MA
xather : Clear
Route 85
From North
Start Time Left Thru Right
16:00 56 79 173
16:15 66 115 160
16:30 62 80 166
16:45 63 110 186
Total 247 384 685
17:00 68 109 136
17:15 77 124 174
17:30 61 133 181
17:45 75 90 187
Total 281 456 678
Grand Total 528 840 1363
Apprch % 19.3 30.8 49.9
Total % 8.7 13.8 22.4
Route 85
From North
Start Time  Left Thru Right App- Left
] ) ) Total
ak Hour From 16:00 to 17:45 - Peak 1 of 1
ntersection 16:45
Volume 269 476 677 1422 71
Percent 18.9 335 476 8.4
Volume 269 476 677 1422 71
Volume 77 124 174 375 16
*eak Factor
High Int. 17:15 17:15
Volume 77 124 174 375 16
‘eak Factor 0.848
ik Hour From 16:00 to 17:45 - Peak 1 of 1
y Approach 16:45 16:30
Volume 269 476 677 1422 77
Percent 189 335 476 9.0
High Int. 17:15 17:15
Volume 77 124 174 375 16
‘eak Factor 0.948

Accurate Counts
078-664-2565

Groups Printed- Cars - Trucks

Fortune Bivd

From East

Left Thru
18 124
20 110
22 118
18 29
78 451
21 115
16 118
16 102
15 88
68 423
146 874
8.9 53.2
24 14.4

Fortune Blvd

From East
Thru Right
434 338
51.5 401
434 338
118 98
118 98
450 325
52.8 38.1
118 98

Right
70

App.

Total,
843
843

232

232
0.908

852

232
0.918

Route 85
From South
Left Thru
27 54
21 39
12 58
14 39
74 190
12 46
11 52
13 49
) 23 35
59 182
133 372
23.8 66.4
2.2 6.1
Route 85
From South
Left Thru Right
50 186 30
18.8 699 113
50 186 30
i 52 4
17:30
13 49 10
16:00
74 190 29
253 6438 9.9
16:00
27 54 7

App.
Total

266
266

67

72
0.924

293

88
0.832

Left
58
72
69
93

292

Left

339
54.5
339
98

17:15
28

16:45
339
54.5
17:15

File Name : 20144003
Site Code : 20144003
Start Date : 12/11/2002
PageNo :1
Dilla St
From West i
Thru .  Right| Int. Total
55 13- 734
48 11 741
35 7 707
80 70 757
198 38! 2939
59 14 755
69 7 848
57 10 793
62 15 747
247 46 3143
445 84 6082
38.7 7.3
7.3 1.4
Dilla St
FromWest
. . App. Int.
Thu RGN, Total . Total
245 38 622 3153
39.4 6.1
245 38 622 3153
69 7 174 848
0.930
69 7 174
0.894
245 38 622
39.4 8.1
69 7 174
0.894 |

I



N/S Street : Route 85 Accurate Counts File Name : 2014404:
E/W Street : Fortune Bivd / Dilla St 978-664-2565 Site Code :2014400:
City/State : Milford, MA Start Date : 12/11/20¢(
Weather : Clear Page No :1
Route 85 Fortune Bivd Route 85 Dilla St
From North From East B ~ From South FrorTri_VV_e_S,_t»_ e
. . App. . App. - . App. L Ri App. Int.
i Start Tlme . Left Thru Right  Total Left Thru Right . Total Left Thru Right Total Left Thru : ngr?tm  Total_ Tota
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 269 476 877 1422 71 434 338 843 50 186 30 266 339 245 38 622 3153
Percent 18.9 335 476 84 515 40.1 18.8 69.9 11.3 545 394 6.1
Volume 269 476 677 1422 71 434 338 843 50 188 30 266 339 245 38 622 3153
Volume 77 124 174 375 16 118 98 232 11 52 4 67 98 69 7 174 848
Peak Factor 0.930
High Int. 17:15 17:15 17:30 17:15
Volume 77 124 174 375 16 118 98 232 13 49 10 72 98 69 7 174
Peak Factor 0.948 0.908 0.924 0.894
Route 85
Out In Total
863 1422 2285
677 476 269
Right Thru  Left
< »
T o -
a5 North s
I o= g
o uwn
R€e T2 , 1277172062 545:00 PM « F5 w53
> = 12/11/2002 5:30:00 PM < x © o
’ =@ 8 Ew Cars g - o g
o= v Trucks o v T g
Bdios
] - »
Left Thru Right
50 1861 30
585 266 851
Qut In Total
Route 85




beet - Fortune Bivd / Beaver St
reet : Route 16

Right

17
33

13
10
17

48

81
11.2
2.5

App.
Total

ate : Miford, MA
r :Clear
r Fortune Bivd
From North
Start Time Left Thru
07:00 37 18
07:15 52 21
07:30 54 23
07:45 45 28
Total 188 90
08:00 51 26
08:15 62 43
08:30 45 48
08:45 42 49
Total 200 164
Grand Total 388 254
Apprch % 53.7 35.1
Total % 12.2 8.0
Fortune Blvd
From North
Start Time  Left Thru Right
k Hour From 07:00 to 08:45 - Peak 1 of 1
tersection 07:45
Volume 203 143 57
Percent 504 355 141
Volume 203 143 57
Volume 51 26 13
eak Factor
High Int. 08:15
Volume 62 43 10
eak Factor

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

y Approach 08:00
200

I Volume 164 48
Percent 48.5 39.8 11.7
High int. 08:15
Volume 62 43 10

Peak Factor

Left

403 139
29.0
403 139
90 34
08:00
115 34
0.876
07:30
412 136
27.6
08:00
115 34
0.896

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Route 16 Beaver St
From East ; ~ From South
Left Thru Right Left Thru
26 37 25 17 23
26 30 32 15 34
32 52 27 17 35
31 53 34, 24 32
115 172 118 73 124
34 64 52 24 39
39 44 30! 22 48
35 37 27 . 22 38
30 4 28, 26 46
138 187 137 a4 171
253 359 255 167 295
29.2 41.4 29.4 22.9 40.4
79 1.2 8.0 5.2 9.2
Route 16 Beaver St
FromEast .. oo From South
Thru: Right'  £oP Left Thro Right
198 143 480 g2 157 1583
412 298 229 391 381
198 143 480 g2 157 153
64 52 150 24 39 30
08:15
64 52 150 22 48 41
0.800
. 08:00
213 143 492 94 171 147
433 291 228 415 357
08:15
64 52 150 22 48 41
0.820

Total
402
402

93

111
0.905

412

Left

Left

File Name : 20144013
Site Code : 20144013
Start Date : 12/10/2002
PageNo :1
Route 16 |
Fromwest .| .. _._.
Thru  Right; _Int. Total
g7 10 323
92 12 353
95 12 386
106 14} 438
390 48’ 1500
84 28 455
90 16 , 451
85 13 388
69 141 398
308 717 1692
698 119 3192
80.0 13.6
21.9 3.7
Route 16 T
FromWest_ _______ ..
[ - App. Int.
Thru | RGNt foral,_ Totel
i
345 71 447 1732
772 159
345 71 447 1732
84 28 122 455
0.952
106 14 134
0.853
375 70 477
786 147
106 14 131 |
0.910 |

11



N/S Street : Fortune Blvg / Beaver St
E/W Street : Route 16

City/State : Milford, MA

Weather : Clear

Fortune Blvd
From North

Start Time . Left Thry Right

Peak Hour From 07:00 to 08:45 - Peak 10

Intersection 07:45
Volume 203 143 57
Percent 504 355 14.1
Volume 203 143 57
Volume 51 26 13
Peak Factor
High Int. 08:15
Volume 62 43 10
Peak Factor

Accurate Counts
978-664-2565

Route 16
From East

Thru Right  APP- | o

Total

143 480 92
29.8 22.9
143 480 92
52 150 24

File Name
Site Code
Start Date
Page No

Route 16~~~
From West T

iobe i App,
Thru nghtii____;rgv'

345 71 447

772  15.9

345 71 447
84 28 122

106 14 131
0.853

Total
794

Route 16
in
447

Out
347

31
Left

345

Thru

71

Right

08:15
52 150 22
0.800
Fortune Bivd
Out in Total
331 403 734

57 143 T20%
Right  Thru = Left
< »

-

ry

North

1277072002 7-45:00 AM
12/10/2002 8:30:00 AM

Cars
Trucks

-

< »

Left  Thru_Right
92 157 153

353 - 402 755
Out In Total
Beaver St

Wby
[evl

nyjl
|86l

¥
6EL

(173
tale}

08v

uj
9l ainoy

1ejoy’

1gil -




N/S Street : Fortune Bivd / Beaver St

E/W Street : Route 16
City/State : Milford, MA
Weather : Clear
Fortune Bivd
From North
Start Time Left Thru Right
16:00 25 70 10
16:15 22 46 8
16:30 28 45 8
16:45 22 53 11
Total 97 214 37
17:00 32 87 12
17:15 33 82 14
17:30 29 75 6
17:45 37 66 9
Total 131 310 41
Grand Total 228 524 78
Apprch % 27.5 63.1 94
Total % 55 12.6 1.9
Fortune Blvd
From North
StertTime  Left Thru Right  APP-
o Total
Peak Hour From 16:00 to 17:45- Peak 1 of 1
Intersection 17:00
Volume 131 310 41 482
Percent 272 643 8.5
Volume 131 310 41 482
Volume 33 82 14 129
Peak Factor -
High Int. 17:00 1
Volume 32 87 12 131
Peak Factor 0.920

Peak Hour From 16:00 to 17:45 - Peak 1 of 1

By Approach 17:00 1
Volume 131 310 41 482
Percent 27.2 643 8.5

High Int. 17:00 1
Volume 32 87 12 131
Peak Factor 0.820

Left

232
29.9
232
57

7:15

7:00

232
29.9
7:15

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Route 16
From East
Left Thru
55 69
54 69
55 73
55 68
219 279
60 73
57 68
56 73
59 83
232 297
451 576
296 37.8
10.8 13.8
Route 16
From East
Thru  Right
297 246
383 317
297 246
68 80
68 80
297 248
383 317
68 80

Right |

73!
53
62

63
251

App.
Total

775
775

205

205,
0.945:

775

205
0.945

Beaver St
B . From South
Left Thru
36 68
29 46
27 49
27 55
119 218
23 54
43 51
42 81
26 63
134 249
253 467
242 44.6
6.1 1.2
Beaver St
. From South
Left Thru Right
134 249 184
236 439 325
134 249 184
43 51 47
17:30
42 81 42
17:00
134 249 184
236 439 325
17:30
42 81 42

App.
Total

567
567

141

165
0.859

567

165
0.859

Left

File Name : 20
Site Code : 20
Start Date : 12,
Page No 1
Route 16 ;
FromWest |
Thru Right! int
55 55
62 39
55 36
42 31.
214 161
50 39
45 32
51 26
40 33!
186 130!
400 291
52.5 38.2
9.6 7.0
Route 16 ~ "'_‘;
FromWest D
. App. -
T
186 130 347
536 375
186 130 347
45 32 86
o)
50 39 94
0.923
214 161 415
51.6 388
55 55 125
0.830

1



N/S Street : Fortune Blvd / Beaver St Accurate Counts File Name : 20144013

EM Street : Route 16 978-664-2565 Site Code : 20144013
City/State : Milford, MA Start Date : 12/10/2002
Weather : Clear PageNo :1
Fortune Bivd Route 16 Beaver St Route 16~
o From North From East X From South FromWest .
: . App. . App. . App. . App. Int.
Start Time  Left Thru Right . - Left Thru Right Lo Left Thru Right L0 Left  Thru ! Right . Total  Tota

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 131 310 41 482 232 297 246 775 134 249 184 567 31 186 130 347 2171

Percent 27.2 64.3 8.5 29.9 383 317 23.6 439 325 89 536 375
Volume 131 310 41 482 232 297 246 775 134 249 184 567 31 186 130 347 2171
Volume 33 82 14 129 57 68 80 205 43 51 47 141 9 45 32 86 561
Peak Factor 0.967
High int. 17:00 17:15 17:30 17:00
Volume 32 87 12 131 57 68 80 205 42 81 42 165 5 50 39 94
Peak Factor 0.920 0.945 0.859 0.923
Fortune Bivd
Out In Total
526 482 1008
41 310 131
Right Thru ~Left
< »
T - :
2 @ ne -~ “ 3 gig
5 North &rn
2 S o = C g
gEo 22, 12/1072002 5:0000 PM « Ty N5E
2 D 12/10/2002 5:45:00 PM i g =
. o g = — i
/ = . c N S
3% £ - Trzz:;k_s__ o v 7N !E%g
. !_m =
4 - N
Left _ Thru _Right
13477 2497 184;
672. 567 1239
Qut In Totai
Beaver St




ot : Prairie St/Route 109
set; Route 16
e : Milford, MA

. Clear
Prairie St
- From North
Start Time teft ~ Thru ight
07:00 0 4 2
07:15 3 1 1
07:30 0 0 2
07:45 1 2 8
Total 4 7 13
08:00 1 0 2
08:15 3 2 3
08:30 0 0 1
08:45 1 0 3
Total 5 2 9
Grand Total 9 9 22
Appreh % 22.5 22.5 55.0
Total % 0.3 0.3 0
Prairie St
From North
. . App.
part Time Lot Thru RGN Total et
k Hour From 07:00 to 08:45 - Peak 1 of 1
\tersection 07:45
Volume 14 23 107
' percent 217 174 808 34.1
Volume 5 4 14 23 107
Volume 1 2 8 11 20
'eak Factor
" High Int. 07:45 08:00
Volume 1 11 37
beak Factor 0.523
.ak Hour From 07:00 to 08:45 - Pealk 1 0f 1
3y Approach 07:00 07:45
Volume 4 13 24 107
Percent 187 292 542 34.1
High Int. 07:45 08:00
Volume 1 11 37
Peak Factor 0.545

Route 16
From East.
Left Thru |
25 34
12 37
16 28
20 50
73 149
37 63
30 51
20 40
18 40
103 194
176 343
331 64.6
5.6 10.9
Route 16
From East
Thru  Right”
204 3
65.0 1.0
204 3
50 0
63 0
204 3
65.0 1.0
63 0

Accurate Counts
978-664-2565

Groups Printe

314

314
70

100
0.785

314

100
0.785

d- Cars - Trucks

Route 109
~_ From South
Left Thru |

37 0
42 1
48 1
62 1
189 3
72 1
76 2
75 1
8T 4
310 8
499 11
73.8 1.6
15.9 0.3
" Route 109
From South

285
75.0
285
62

08:15
76

08:00
310
77.7

' 08:45
87

-
S RO RS

; Left. Thru . Right

90
23.7
90
29

24

81
20.3

20

“App.

__Total

380

380
92

102
0.931

399

111
0.899

Left =

0
3

5
10

pO20OW

14

0.4

Left

07:45

07:30

1.0
07:45

File Name - 2014401«
site Code . 20144012
gtart Date - 12/11/2002
page No -
Route w6 1
FromWest ___ 115 Fofal
Thru ;. Right i int. Total
“119 119} 358
112 o7 ! 327
119 129 367
132, 133 . 443
482 478 1495
116 122 | 431
116 114 422
118 111 392
108 ,__,,1?1,.__,594
458 465 ! 649
040 943 3144
49.6 497 |
29.9 30.0!

Route16 | “

From W_":§L___._d.,i.,__,_ R
Th ! Right i Int.
Thru! Rigt. Total; To!

482 480 971 1688
406 494

482 480 o711 1688

132 133 2701 443

. 0.953
|

132 133 270\

0.899 |
|

483 498 991 |
487 503

132 133 270\

0.018!



N/S Street - Prairie St/Route 109
E/W Street : Route 16

City/State - Miiford, MA
Weather Clear

Prairie St
From North

StartTime Left Thry Rignt APP.

) . Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:45

Volume 5 4 14 23
Percent 217 174 609
Volume 5 4 14 23
Volume 1 2 8 11
Peak Factor
High int. 07:45
Volume 1 2 8 11
Peak Factor 0.523

Thru
hd

503
480
Right

Out

Left  Thru Right

Route 16
From Eas

204

Accurate Counts File Name : 2
978-664-2565 Site Code : 2
Start Date : 1

PageNo :1
Route 109 Route 16~

t ) From South From West —
- App. - App. " Right | App.
Total Left~ Thru  Right Tota) Left  Thru : AR_IghE:!,A,,_IQ_t_?!"

3 314 285 5 90 380 9 482 480 971 -

.0 75.0 1.3 237 09 496 494
3 314 285 5 90 380 9 482 480 971
0 70 62 1 29 92 5 132 133 270
08:15 07:45

0 100 76 2 24 102 5 132 133 270
0.785 0.931 0.899

127172002 74500 AW q
12/11/2002 8:30:00 AM

Cars
Trucks v

4. 4775
Right " Thru' " Left
q »

-

-

North

le

i

Yy,
vie

| voz

U
9l 3noy

ya7
Lot

a
4 »
Left  Thru _ Right
85 5 o0

591 380 971
Out




ESVStreet : Prairie St/Route 109 Accurate Counts File Name : 20144012

Street : Route 16 978-664-2565 Site Code : 20144012
ty/State : Milford, MA Start Date : 12/11/2002
ather : Clear PageNo :1
r Groups Printed- Cars - Trucks
Prairie St Route 16 Route 109 Route 16
From North From East From South Fromwest
Start Time Left Thru Right Left Thru  Right Left Thru Right Left Thru  Right_int. Total
16:00 0 1 1 56 114 0 85 0 26 2 68 93, 446
16:15 0 0 3 43 77 2 116 0 26 0 61 97 425
16:30 1 2 3 39 77 1 115 1 25 3 60 106 433
16:45 0 1 1 40 89 2 111 2 20 4 53 140 463
Total 1 4 8 178 357 5 427 3 97 9 242 436 1767
17:00 1 2 4 45 110 0 98 0 26 3 56 133 478
17:15 3 2 2 40 94 1 100 0 23 3 64 134 466
17:30 0 2 1 47 94 3 1086 2 27 3 61 112 458
17:45 3 0 4 34 8 3 9 0 24 168 __ 125 439
Total 7 8 11 166 384 7 395 2 100 10 249 504 1841
Grand Total 8 10 19 344 741 12 822 5 197 19 491 940 3608
Apprch % 21.6 27.0 51.4 31.4 67.5 11 80.3 0.5 19.2 1.3 33.9 64.8
Total % 0.2 0.3 0.5 9.5 20.5 0.3 22.8 0.1 5.5 0.5 13.6 26.1
Prairie St Route 16 Route 109 Route 16
From North FromEast From South ) Fr_c;[_r?__\_Nest i o
StartTime Left Thru Right 150 Left Thu Right £PP et Thu Right 2PP Left Thru  Right | TERL

ak Hour From 16:00 to 17:45 - Peak 1 of 1 .
Intersection 16:45 i

Volume 4 7 8 19 172 387 6 565 415 4 96 515 13 234 519 766 1865
Percent 21.1 36.8 421 304 885 1.1 80.6 0.8 186 1.7 305 678
Volume 4 7 8 19 172 387 6 565 415 4 96 515 13 234 519 766; 1865
Volume 1 2 4 7 45 110 0 155 98 0 26 124 3 56 133 192 | 478
>eak Factor ; 0.975
High Int. 17:00 17:00 17:30 17:15 :
Volume 1 2 4 7 45 110 0 155 1086 2 27 135 3 64 134 201
>eak Factor 0.679 0.911 0.954 0.953 .
ak Hour From 16:00 to 17:45 - Peak 1 of 1
y Approach 17:00 16:45 16:15 16:45
Volume 7 6 11 24 172 387 6 565 440 3 g7 540 13 234 519 766
Percent 29.2 25.0 458 304 685 1.1 815 06 18.0 17 305 678
High Int. 17:00 17:00 16:15 17:15
Volume 1 2 4 7 45 110 0 155 116 0] 26 142 3 64 134 201
‘eak Factor 0.857 0.911 0.951 0.953

15



N/S Street : Prairie SYRoute 109 Accurate Counts File Name : 20144012
E/W Street : Route 16 978-664-2565 Site Code :20144012
City/State : Milford, MA Start Date : 12/11/2002
Weather : Clear PageNo :1
Prairie St Route 16 ) Route 109 Route 16 T
. From North From East From South FromWest ~
. . App. ... App. - App. . App. Int.
, 'E‘ftarf Tfme , Left Thru Right Total Left Thru Right . Total Left Thru Right Total Thru Right Total : _Total
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 4 7 8 19 172 387 6 565 415 4 96 515 234 519 766 1865
Percent 21.1 36.8 421 30.4 685 1.1 80.6 0.8 186 305 67.8
Volume 4 7 8 19 172 387 6 565 415 4 96 515 234 519 766 1865
Volume 1 2 4 7 45 110 0 155 98 0 26 124 56 133 192 478
Peak Factor 0.975
High int. 17:00 17:.00 17:30
Volume il 2 4 7 45 110 0 155 106 2 27 135 64 134 201 i
Peak Factor 0.679 0.911 0.954 0.953
Prairie St
Out In Total
2 10 42
8. 7 4
Right Thru Left
4 »
TR -
E‘ﬁ [N a bx] g
N North g, =
2 8 < —i_ i éj
<= 124172002 43500 PM « Ty o535
3 = 12/11/2002 5:30:00 PM s S S
= : =l Cars o =
- - n o i
| 3% x - Trucks =R gfé—_—l
w
|
|
4 - »

Left Thru Right
415 4 96

598 515 1 1213
Out in Total
Route 109




S Street : Beaver Street Accurate Counts File Name : 20144004
E\N Street : Route 109 978-664-2565 Site Code : 20144004
ty/State : Milford, MA Start Date : 12/11/2002
'eather : Clear PageNo :1
Groups Printed- Cars - Trucks o .
Beaver St Route 109 Beaver St Route 109 ;
From North From East ) From South FromWest 1+
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru ~ Right: Int. Totat
07:00 41 0 18 0 118 86 4 14 15 7 90 1T 304
07:15 42 0 13 o] 204 67 6 6 30 9 97 0 474
07:30 52 3 21 0 214 66 6 20 38 6 103 0 529
07:45 57 0 36 0 219 72 7 24 42 8 105 0 570
Total 192 3 38 0 755 291 23 64 125 30 395 1 1967
08:00 56 1 37 0 275 92 11 23 33 13 90 0 631
08:15 70 0 46 0 248 95 10 27 41 14 92 0. 643
08:30 69 0 34 0 241 103 8 11 25 19 78 0 588
08:45 37 3 34 0 268 96 11 13 20 13 929 0, 594
Total 232 4 151 0 1032 386 40 74 119 59 359 0 2456
Grand Total 424 7 239 0 1787 677 63 138 244 89 754 1 4423
Apprch % 63.3 1.0 357 0.0 72.5 27.5 14.2 31.0 54.8 10.5 89.3 0.1
Total % 9.6 0.2 54 0.0 40.4 15.3 14 31 5.5 2.0 17.0 0.0
Beaver St Route 108 Beaver St Route 109~
From North ) From East From South ~ FromWest
SrtTime Left Thru Right £%°  Left Thu Right 00 Left Thru Right ﬁgzi Left Thru | Right o o
:ak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 08:00
Volume 232 4 151 387 0 1032 386 1418 40 74 119 233 59 359 0 418 i 2456
Percent 59.9 1.0 39.0 00 728 27.2 172 318 511 141 859 0.0 |
Volume 232 4 151 387 0 1032 386 1418 40 74 119 233 59 359 0 418 2456
Volume 70 0 46 116 0 248 95 343 10 27 41 78 14 92 0 106 643
Peak Factor 10.955
High Int. 08:15 08:00 08:15 08:45 ’
Volume . 70 0 46 116 . 0 275 Q2 367 10 27 41 78 13 99 0 112
Peak Factor 0.834 0.966 0.747 0.933
:ak Hour From 07:00 to 08:45 - Peak 1 of 1
3y Approach 0745 08:00 07:30 07:15 }
Volume 252 1 153 406 0 1032 386 1418 34 94 154 282 36 395 0 4311
Percent 62.1 02 377 00 728 27.2 121 333 546 84 9186 0.0
High Int. 08:15 08:00 08:15 07:45
Volume 70 0 46 116 0 275 92 367 10 27 41 78 8 105 0 113 |
Peak Factor 0.875 0.966 0.904 0.954

1L



N/S Street : Beaver Street
E/W Street : Route 109
City/State : Milford, MA
Weather : Clear

Accurate Counts
978-664-2565

File Name : 20144004
Site Code : 20144004
Start Date : 12/11/2002

PageNo :1
Beaver St Route 109 Beaver St Route 109
From North From East ) From South FromWest = _
. . App. - App. . App. A App. - int.
Start Tm?, _ Left Thru Right Total Thru Right Total Left Thru Right Total Thru ‘ Right  Total_ Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 08:00
Volume 232 4 151 387 1032 386 1418 40 74 119 233 359 0 418 2456
Percent 59.9 1.0 39.0 72.8 272 17.2 318 511 85.9 0.0
Volume 232 4 151 387 1032 386 1418 40 74 119 233 359 0 418 2456
Volume 70 0 46 116 248 95 343 10 27 41 78 92 0 106 643
Peak Factor 0.955
High Int. 08:15 08:15
Volume 70 0 46 116 275 92 367 10 27 41 78 99 0 112
Peak Factor ) 0.834 0.966 0.747 0.933
Beaver =t
Out In Total
519 387 - 906
151 4 532
Right Thru Left
< >
Ty -~ i
Lﬁ Narth g o
ay -o -0
°_2 > g 4 L 2
z=Y BE 12/4173607 §:00:06 AM « 33 E58
3 - 12/11/2002 8:45:00 AM °R® 3
22 o - S
] 8 ) Cars g o
& x - Trucks v e N
BE
] - »

Left Thru _Right
40 74 119

4 233 . 237
Out. In Total
Beaver St




V Street : Route 109
y/State : Milford, MA
eather : Clear

E Street : Beaver Street

Beaver St
From North
Start Time Left Thru Right
16:00 136 7 45
16:15 133 0 50
16:30 133 0 53
16:45 105 1 48
Total 507 8 196
17:00 164 0 41
17:15 166 0 44
17:30 109 0 52
17:45 140 0 43
Total . 579 0 180
Grand Total 1086 8 376
Apprch % 73.9 0.5 25.6
Total % 17.3 0.1 8.0
Beaver St
From North
Start Time  Left Thru Right 2PP yeft
Total
rak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 544 1 185 730 0
Percent 74.5 0.1 253 0.0
Volume 544 1 185 730 0
Volume 166 0 44 210 0
Peak Factor
High int. 17:15 17:15
Volume 166 0 44 210 0
Peak Factor 0.869
rak Hour From 16:00 to 17:45 - Peak 1 of 1
3y Approach 17:00 16:30
Volume 579 0 180 759 0
Percent 76.3 0.0 237 0.0
High Int. 17:15 17:15
Volume 166 0 44 210 0
Peak Factor 0.904

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Right
76

App.
Total

1088
1088

295

295
0.922

1097

Route 109
From East
Left Thru .
0 145
0 202
0 181
0 175
0 703
0 178
0 192
0 167
0 159
0 696
0 1399
0.0 66.8
0.0 223
Route 109
From East
Thru Right
712 376
65.4 346
712 376
192 103
192 103
726 371
66.2 33.8
192 103

205
0.930

Beaver St
From South
Left Thru
7 22
10 22
8 31
15 27
40 102
16 33
21 32
8 36
11 17
56 118
96 220
8.7 19.9
1.5 3.5
Beaver St
From South
Left Thru Right
60 128 438
96 204 700
60 128 438
21 32 121
17:00
16 33 131
16:30
60 123 445
96 1986 7089
17:00
16 33 131

Right
88
76

101
92
357

131
121
94
84
430

787

71.4
12.5

App.
Total
626
626

174

180
0.869

628

180
0.872

Left

122
14.4
122
36

17:30
36

16:45
122
14.4
17:30

File Name : 20144004
Site Code : 20144004
Start Date : 12/11/2002

PageNo :1
Route 109
From West o R
Thru . Right, Int Total
175 0- 726
178 0 770
166 0 775
178 0, 745
697 0: 30186
159 0 ' 853
181 0 896
206 0: 796
166 0! 722
712 0" 3267
1409 0 6283
87.1 0.0
224 0.0
Route 109
FromWest .
. App. Int.
Thru RGN Totel - Total
724 0 846 . 3290
85.6 0.0 i
724 0 8461 3290
181 0 217 896
0.918
206 0 242 i
0.874 :
724 0 846 '
85.6 0.0 .
206 0 242
0.874



N/S Street : Beaver Street Accurate Counts
E/W Street : Route 109 978-664-2565
City/State : Milford, MA

Weather : Clear

File Name : 20144004
Site Code : 20144004
Start Date : 12/11/2002

PageNo :1
Beaver St Route 109 Beaver St Route 109
From North From East B From South FromWest .
) . App. . App. . App. . " App. Int
; “&?tarl an‘r"nre Left Thru Right Total Left Thru Right Total Left . Thru Right Total Left Thru Right Total  Total
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 544 1 185 730 0 712 376 1088 60 128 438 626 122 724 0 846 3290
Percent 745 0.1 253 0.0 654 346 9.6 204 700 144 856 0.0
Volume 544 1 185 730 0 712 376 1088: 60 128 438 626 122 724 0 846 3290
Volume 166 0 44 210 0 192 103 295 21 32 121 174 36 181 0 217 896
Peak Factor 0.918
High Int. 17:15 17:15 17:00 17:30
Volume 166 0 44 210 0 192 103 295 16 33 131 180 36 206 0 242
Peak Factor : 0.869 0.922 0.869 0.874
Beaver 5t
Cut In Total
626 730 1356
185 1. 544
Right Thru Left
¢ »
53 - -5
R TN - JE
T North ‘g: ﬁ >
2.8 o e g
= REZ ) 127115002 44500 PM « Iy B5%
3 . 12/11/2002 5:30:00 PM R & 3
o ~ o z - ©
; =iy =3 Cars L '
3° x v Trucks o ¥ "o ";‘ §
O
q - »
Left _ Thru _ Right
80 128: 438
i 626. .. 627
Out In Total
Beaver St




c) Street : Route 495 SB Ramps Accurate Counts File Name : 20144007

A Street: Route 109 978-664-2565 Site Code : 20144007
y/State : Milford, MA Start Date : 12/11/2002
rather : Clear Page No :1
i Groups Printed- Cars - Trucks
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109 |
From North From East . From South FromWest
Start Time Left Thru Right Left ~ Thru  Right Left Thru Right Left Thru:  Right! Int. Total
I 07:00 36 0 68 23 140 0 0 0 0 0 91 72 430
07:15 29 1 111 13 175 0 0 o] 0 0 105 64 498
07:30 43 0 87 20 185 0, 0 0 0 0 118 83 536
07:45 60 2 146 19 211 0 0 0 0 0 109 8. 833
Total 168 3 412 75 711 0. 0 0 0 0 423 305 ; 2097
08:00 55 0 164 28 223 0 0 0 0 0 105 63 638
08:15 44 0 148 1 248 0 0 0 0 0 117 51 619
08:30 43 0 117 14 275 0 0 0 0 0 97 55 601
08:45 - 58 0 113 23 245 0 0 0 0 o 67 39 . 545
Total * 200 0 542 76 991 0 0 0 0 0 386 208 2403
Grand Total 368 3 954 151 1702 0 0 0 0 0 809 513! 4500
Apprch % 27.8 0.2 72.0 8.1 91.9 0.0 0.0 0.0 0.0 0.0 61.2 388
Total % 8.2 0.1 21.2 3.4 37.8 0.0 0.0 0.0 0.0 0.0 18.0 114
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109
From North From East _ . FromSouth From West L
StartTime Left Thru Right o Left Thru Right APP . Left: Thru Right f\;‘;i Left  Thru - Right oot Tc',?a"l.
lak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:45
Volume 202 2 575 779 72 957 0 1029 0 0 0 0 0 428 255 683 2491
Percent 259 03 738 7.0 930 0.0 0.0 0.0 0.0 0.0 627 373
Volume 202 2 575 779 72 957 0 1029 0 0 0 0 0 428 255 683 2491
Volume 55 0 164 219 28 223 0 251 0 0 0 0 0 105 63 168 ° 638
Peak Factor 0.976
High Int. 08:00 08:30 6:45:00 AM 07:45
Volume 55 0 164 219 14 275 0 289 0 0 0 0 0 109 86 195
Peak Factor 0.889 0.890 0.876
rak Hour From 07:00 to 08:45 - Peak 1 of 1
3y Approach 07:45 08:00 07:00 07:15
Volume 202 2 575 779 76 991 0 1067 : 0 0 0 0 0 437 296 733"
Percent 25.9 0.3 738 71 928 0.0 ' - - - 0.0 596 404 1
High Int. 08:00 08:30 - 07:30
Volume 55 0 164 219 14 275 0 289 - - - - 0 118 83 201
Peak Factor 0.889 0.923 - 0.912:

| &



N/S Street : Route 495 SB Ramps Accurate Counts File Name : 20144007

E/W Street : Route 109 978-664-2565 Site Code : 20144007
City/State : Milford, MA Start Date : 12/11/200:
Weather : Clear Page No :1
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109 ~
From North From East From South From West .
- . App. : App. . App. . App. Int.
. v.St?rt Time » Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total  Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:45
Volume 202 2 575 779 72 957 0 1029 0 0 0 0 0 428 255 683 2491
Percent 259 03 738 7.0 93.0 0.0 0.0 0.0 0.0 00 627 373
Volume 202 2 575 779 72 957 0 1029 0 0 0 0 0 428 255 683 2491
Volume 55 0 164 219 28 223 0 251 0 0 0 0 0 105 63 168 838
Peak Factor 0.976
High Int. 08:00 08:30 6:45:00 AM 07:45
Volume 55 0 164 219 14 275 0 289 0 0 0 0 0 109 86 195
Peak Factor 0.889 0.890 0.876
~oute 4985 5B Off Ramp
Out In Total
0 779 779
575 2. 202
Right Thru  Left
{ »
T -
eY e 4 -~ 28
© North g e
@ -= P!
2. @ @ 5 - . 8
2=° SE 1271172002 7:45:00 AM 1 Zg g8
3 - 12/11/2002 8:30:00 AM =9 B 3
s @ O e - ©
58 85 Cars e o
[ex= xr v Trucks o e
N
] - >
Left Thru_Right
g i~ 0
329 0 329
Out In Total
| Route 495 SB On Ramp




Street : Route 495 SB Ramps Accurate Counts File Name : 20144007
ﬁ?VStreet: Route 109 978-664-2565 Site Code : 20144007
y/State : Milford, MA Start Date : 12/11/2002
leather : Clear PageNo 1
Groups Printed- Cars - Trucks o
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109 i
. ) From North From East B ~ From South From West .
Start Time Left Thru Right Left Thru_ Right ~ Left  Thru Right Left. Thru: _Right Int. Total
16:00 54 0 62 22 160 0 0 0 0 0 228 20177 727
16:15 82 1 135 21 182 0 0 0 0 0 251 132 ; 804
' 16:30 83 0 138 22 152 0 0 0 0 0 266 116 ; 777
16:45 66 1 96 32 180 0 0 0 0 0 258 12301 756
Total 285 2 431 a7 674 Q 0 0 0 0 1003 572" 3064
17:00 61 31 176 36 177 0 0 0 0 0 262 149 892
17:15 73 3 188 37 149 o 0 0 0 0 255 170 875
17:30 78 3 109 31 148 0 0 0 0 0 262 160 | 7N
17:45 79 1 93 38 144 0. 0 0 0 0 230 163! 748
Total 291 38 566 142 618 0" 0 0 0 0 1009 642 3306
Grand Total 576 40 997 239 1292 0 0 0 0 0 2012 1214 6370
Apprch %’ 35.7 2.5 61.8 15.6 84.4 0.0 0.0 0.0 0.0 0.0 62.4 37.6
Total % 9.0 0.6 15.7 3.8 20.3 0.0 0.0 0.0 0.0 0.0 31.6 19.1
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109 g
From North From East ] o From South FromWwest -~
!
StartTime Left Thru Right £0% (eft Thu Right. %P Left Thu Right ?;Zi Left  Thru ; Right o ;{‘atl
sak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45 ‘
Volume 278 38 569 885 136 654 0 790 - 0 0 0 0 0 1037 602 1639 3314
. Percent 314 43 643 17.2 828 0.0 0.0 0.0 0.0 0.0 633 367
Volume 278 38 569 885 136 654 0 790 0 0 0 0 0 1037 602 1639 3314
Volume 61 3 176 268 36 177 0 213 0 0 0 0 0 262 149 411 892
Peak Factor 10.929
High Int. 17:00 17:00 17:15 ;
Volume 61 31 176 268 38 177 0 213 0 0 0 0 0 255 170 425
Peak Factor 0.826 0.927 0.964 !
:ak Hour From 16:00 to 17:45 - Peak 1 of 1
3y Approach 16:30 16:15 16:00 17:00 !
Volume 283 35 598 916 111 691 0 802 0 0 0 0 0 1009 642 1851
Percent  30.9 3.8 8653 13.8 86.2 0.0 - - - 0.0 611 389 ,
High Int. 17:00 17:00 - 17:15 !
Volume 61 31 176 268 36 177 0 213 - - - - 0 255 170 4251
Peak Factor 0.854 0.941 - 0.9711

17



N/S Street : Route 495 SB Ramps

Accurate Counts File Name : 20144007
E/W Street : Route 109 978-664-2565 Site Code : 20144007
City/State : Milford, MA Start Date : 12/11/260:
Weather : Clear Page No :1
Route 495 SB Off Ramp Route 109 Route 495 SB On Ramp Route 109
From North From East From West _ o ~
" . App. . App. . " App. Int.
Start Time  Left Thru Right Total Left Thru Right Total Left Thru Right " Total  Totai
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 278 38 569 885 136 654 0 790 0 1037 802 1639 3314
Percent 31.4 43 643 17.2 828 0.0 0.0 633 367 .
Volume 278 38 569 885 136 654 0 790 0 1037 602 1639 3314
Volume 61 31 176 268 36 177 0] 213 0 262 149 411 892
Peak Factor 0.929
High Int. 17:00 17:00 17:15
Volume 61 31 176 268 36 177 0 213 0 255 170 425
Peak Factor - 0.826 0.927 0.964
Route 495 =B
Out In
0 885
| 569 38
Right Thru
| 4
|
R “ 2.0
S& O a x ot=S
| 8 North SN hd N
e 3 - 2
P =N 12/11/2002 4:45:00 PM I 358
3 - T 12/11/2002 5:30:00 PM Y =] g
x o
K = Q 2 5 Cars g & o
oY Z - Trucks @ 28
Qi
‘ -~
Left  Thru
0 o
776 0
Out In
Route 495 SB On Ramp




Street : Route 495 NB Ramps Accurate Counts File Name : 20144006
Street : Route 109 978-664-2565 Site Code : 20144006
y/State : Milford, MA Start Date : 12/11/2002
eather : Clear PageNo :1
Groups Printed- Cars - Trucks ]
Route 435 NB On Ramp Route 109 Route 495 NB Off Ramp Route 109
From North From East ) From South From West
Start Time Left Thru  Right Left Thru_  Right Left Thru Right Left Thru© Right  Int. Total
07:00 0 0 0 0 79 136 92 0 16 33 87 0. T 443
07:15 0 0 0 0 79 142 113 0 29 43 90 0 496
07:30 0 0 0 0 107 143 97 0 24 50 103 0 524
07:45 0 0 0 0 140 160 ! 94 0 61 44 120 0 619
Total 0 0 0 0 405 581 . 396 0 130 170 400 0. 2082
08:00 0 0 0 0 152 127 98 1 60 38 118 0 595
08:15 0 0 0 0 142 134 98 0 59 42 100 0 575
08:30 4] 0 0 0 148 87 113 0 49 33 90 0 520
08:45 0 0 0 0 165 85 100 0 33 33 104 0. 520
Total 0 0 0 0 607 433 . 409 1 201 146 413 0] 2210
Grand Total 0 0 0 0 1012 1014 805 1 331 316 813 0 4292
Apprch % 0.0 0.0 0.0 0.0 50.0 50.0 70.8 0.1 291 28.0 72.0 0.0,
Total % 0.0 0.0 0.0 0.0 23.6 23.6 18.8 0.0 7.7 7.4 18.9 0.0
Route 495 NB On Ramp Route 109 "~ Route 495 NB Off Ramp Route 108
. From North From East From South Fro_rp_\_/}/esﬁt____“_____im_ o
H : ]
StartTime  Left Thru Right TA;Z'I Left Thru Right ?optgi Left’ Thru Right ﬁo‘igi Left '_r.hruWLRtht_:_.?&él__zé?;i‘
rak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30 j
Volume 0 0 0 0 0 541 564 1105 387 1 204 592 174 442 0 616 2313
Percent 0.0 0.0 0.0 0.0 490 510 65.4 0.2 345 282 718 0.0 ‘
Volume 0 6] 0 0 0 541 564 1105 387 1 204 592 174 442 0 616, 2313
Volume 0 0 0 0 0 140 160 300 94 0 81 155 44 120 0 164 . 619
Peak Factor 0.934
High Int. 6:45:00 AM 07:45 08:00 07:45 ;
Volume 0 o] 0 0 0 140 160 300 98 1 60 159 44 120 0 164 i
Peak Factor 0.921 0.931 0.939 |
ak Hour From 07:00 to 08:45 - Peak 1 of 1
jy Approach (07:00 07:30 07:45 07:30 '
Volume 0 0 0 0 0 541 564 1105 403 1 229 633 174 442 0 616 ‘\
Percent - - - 0.0 48.0 51.0 63.7 0.2 36.2 282 71.8 0.0 I
High Int. - 07:45 08:30 07:45 |
Volume - - - - 0 140 160 3000 113 0 49 162 44 120 0 164
2eak Factor - 0.921 0.977 0.939 |



N/S Street : Route 495 NB Ramps Accurate Counts File Name : 20144006

E/W Street : Route 109 978-664-2565 Site Code : 20144006
City/State : Milford, MA Start Date : 12/11/2002
Weather : Clear PageNo :1
Route 495 NB On Ramp Route 109 Route 495 NB Off Ramp Route 109 T
From North From East B From South From West e
) . App. . App. . App. et App. Int
Start Tlme Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right . Total, Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30
Volume 0 0 0 0 0 541 564 1105 387 1 204 592 174 442 0 6186 2313
Percent 0.0 0.0 0.0 0.0 49.0 51.0 65.4 0.2 345 282 718 0.0
Volume 0 0 0 0 0 541 564 1105 387 1 204 592 174 442 0 616 2313
Volume 0 0 0 0 o] 140 160 300 94 0 61 155 44 120 0 164 619
Peak Factor 0.934
High Int. 6:45:00 AM 07:45 08:00 07:45
Volume 0 0 0 0 0 140 160 300 98 1 60 159 44 120 0 164
Peak Factor - 0.921 0.931 0.939
Foute 495 NB ©n Ramp
Out in Total
739 0 739
0 0o 0
Right Thru Left
4 >
T3 -
A - n 22
AR North %§ o,
S« — g
~“Co fv.\' =1 [ ez mn e e - - _ &
A SE 12/11/2002 7:30°00 AM « g 254
3 = 12/11/2002 8:15:00 AM =2 & 2
© o v — 4
2 58 =) Cars @ L
67 © - Trucks w v e e
|
4 - > |
Left  Thru Right
387 1 204
0 592. 592
QOut In Total

Route 435 NB Off Ram;




S Street : Route 435 NB Ramps
W Street : Route 109

ty/State : Milford, MA

‘eather : Clear

Route 495 NB On Ramp

From North
Start Time Left Thru Ri
16:00 0 0
16:15 0 0
16:30 0 0
16:45 0 0
Total 0 0
17:00 0 0
17:15 0] 0
17:30 0 0
17:45 0 0
Total 0 0
Grand Total 0 0
Apprch % 0.0 0.0
Total % 0.0 0.0
Route 485 NB On Ramp
From North
’ : App.
?Fart.Tlme ) Leﬂ Thru . Ringht Total
zak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 0 0 0 0
Percent 0.0 0.0 0.0
Volume Q Q 0 0
Volume Q o] 0 0
Peak Factor
High Int.
\Volume 0] Q 0 0
Peak Factor
xak Hour From 16:00 to 17:45 - Peak 1 of 1
3y Approach 16:00
Volume 0 0 0 0
Percent - - -
High Int. -
Volume - - - -

Peak Factor -

ght

QOO OO

[eNeoRoNoNal

0.0

Left

17:00

17:00

0.0
17:00

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks
Route 495 NB Off Ramp
From South

Route 109
From East_
Left Thru
0 105
0 137
0 136
0 131
0 509
0 169
0 163
0 141
0 150
0 623
0 1132
0.0 73.6
0.0 23.1
Route 109
From East
Thru  Right
623 201
756 244
623 201
163 55
169 66
623 201
756 244
169 66

51
57
49
48

205

App.
Total

824
824

218

235
0.877

824

235
0.877

Right~

Left

449

58.1

9.1

Thru

[sNeNaleNe]

o

0.0

Route 495 NB Off Ramp
From South

Left Thru Right

234
56.8
234
62

17:15
62

17:00
234
56.8
17:15
62

178
43.2
178
47

47

178
43.2

47

App.
Total

412
412

109

109
0.945

412

109
0.945

Left
104
94
90
86
374

83
92
109
104
388

762
29.3
156.5

Left

388
29.6
388
92

17:30
109

16:15
353
26.6
16:30

File Name : 20144006
Site Code : 20144006
Start Date : 12/11/2002
PageNo :1
Route 109
FromWest
Thru Right ; _Int. Total
177 (O 534
240 0’ 631
258 0 607
235 0, 587
910 o' 2359
240 0 650
240 0 659
239 0 631
206 0: 609
925 0- 2549
1835 0 4908
70.7 0.0
37.4 0.0
Route 108
FromWest = .
"o .a !l App. Int.
T RO Total  Total
i
925 0 1313 2549
704 0.0 5
925 0 1313 2549
240 0 332 | 659
5 0.967
239 0 348
0.943
973 0 1326
73.4 0.0
258 0 348 |
0.953 |

2/



N/S Street : Route 495 NB Ramps Accurate Counts
E/W Street: Route 109 978-664-2565
City/State : Milford, MA

Weather : Clear

File Name : 20144006
Site Code : 20144008
Start Date : 12/11/200z

PageNo :1
Route 495 NB On Ramp Route 109 Route 495 NB Off Ramp Route 109 ~
From North From East B From South FromWwest
i ; App. orer APP. ; App. e App. Int.
Start Tlme Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total | Total
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 0 0 0 0 0 623 201 824 234 0 178 412 388 925 0 1313 2549
Percent 0.0 0.0 0.0 00 756 244 56.8 00 432 296 704 0.0
Volume 0 0 0 0 0 623 201 824 234 0 178 412 388 925 0 1313 2549
Volume 0 0 0 o] 0 163 55 218 62 0 47 109 92 240 0 332 659
Peak Factor 0.967
High Int. 17:00 17:15 17:30
Volume 0 0 0 0 0 169 66 235 62 0 47 109 109 239 0 348
Peak Factor - 0.877 0.945 0.943
Route 495 NB Un Ramp
Out In Total
589 - 0! 589
o0 [
Right Thru Left
] »
R - o
ER- PO -2 2
©g North g8 ©
S = - T fg“
22 82, 12/11/20025:00:00 PM t 23 BF®
g - - 12/11/2002 5:45:00 PM =3 X3
4 o w - ©
‘ =515 5 Cars < e
6% X v Trucks ¥ T e o8
NE
4 - »
Left  Thru Right
234 0 178
o 412 412
Out In Total
Route 495 NB Off Ramp




S Street : Route 126 ¢ b Accurate Counts File Name : 20144011

W Street : Route .16 978-664-2565 Site Code : 20144011

ity/State : Holliston, MA Start Date : 12/10/2002
leather : Clear Page No :1
Groups Printed- Cars - Trucks
Route 126 Route 16 Route 16/126
From North From East From West

Start Time Left Right Thru Right Left Thru " Int, Total

07:00 12 45 66 4 81 121 T 309

07:15 12 52 52 17 84 144 | 361

07:30 5 54 44 6 73 140 | 322

07:45 5 49 59 12 81 143 349

Total 34 200 221 39 299 548 1341

08:00 10 69 59 7 78 175, 398

08:15 8 53 67 9 97 142 | 376

08:30 12 63 54 9 79 179" 396

08:45 11 64 65 8 69 159§ 376

Total 41 249 245 33 323 655 1546

Grand Total 75 449 466 72 622 1203 2887

Apprch % 14.3 85.7 86.6 13.4 34.1 65.9 |
Total % 2.6 15.6 16.1 2.5 21.5 41.7 |
Route 126 Route 16 Route 16/126
. From North . _. FromEast FromWest . ..
Start Time Left Right  App. Total Thru “Right __App. Total Left Thru:  App. Total ! Int. Total

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

Volume 41 249 290 245 33 278 323 855 978 1546
Percent 141 85.9 88.1 11.9 33.0 67.0
Volume 41 249 290 245 33 278 323 855 978 ; 1546
Volume 10 69 79 59 7 66 78 175 253 398
Peak Factor i 0.971
High Int. 08:00 08:15 08:30
Volume 10 69 79 67 9 76 79 179 258
Peak Factor £0.918 0.914 0.948
sak Hour From 07:00 to 08:45 - Peak 1 of 1
By Approach 08:00 08:00 08:00
Volume 41 249 290 245 33 278 323 655 978
Percent 14.1 85.9 88.1 11.9 33.0 67.0
High Int. 08:00 08:15 08:30
Volume 10 69 79 67 9 76 79 179 258
Peak Factor 0.918 0.914 0.948




. ; \
N/S Sireet : Route 126 Mm Accurate Counts File Name : 20144011

E/W Street : Route 16 978-664-2565 Site Code : 20144011
City/State : Holliston, MA Start Date ; 12/10/200
Weather : Clear Page No :1
Route 126 Route 16 Route 16/126 o
From North From East From West
Start Time Left Right  App. Total Thru Right  App. Total Left Thru  App.Totai  int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 08:00 i
Volume 41 249 290 245 33 278 323 655 978 i 1546

Percent 14.1 85.9 88.1 11.9 33.0 67.0
Volume 41 249 290 245 33 278 323 655 978 1548
Volume 10 69 79 59 7 66 78 175 253 398
Peak Factor 0.971
High Int. 08:00 08:15 08:30
Volume 10 69 79 67 9 76 79 179 258 |
Peak Factor 0.918 0.914 0.948
Route 126 |
Out In Total [
356. 290 646
249 41
Right Left
] »
S -
2= e
North - o
g‘ «© § % - g Y
& ch - R 3 _2
|== 12/10/2002'8:00:00 AM N5gF
2 82 12/10/2002 8:45:00 AM = @
3 © e » 4 ERN >
[C— = c o
: 50 Cars —
o~ Trucks o 08
;E




L?Vstreet . Route 126 v A
Street : Route 16
ty/State : Holliston, MA
eather : Clear
Route 126
From North
Start Time Left Right
16:00 8 106
16:15 3 86
16:30 5 99
16:45 5 96
Total 21 387
17:00 10 105
17:15 12 96
17:30 6 110
17:45 10 87
Total 38 398
Grand Total 59 785
Apprch % 7.0 93.0
Total % 1.9 25.4
Route 126
) ~ From North o
__ StartTime Left Right  App. Total Thru -
sak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45
Volume 33 407 440 603
Percent 7.5 92.5 95.1
Volume 33 407 440 603
Volume 5] 110 116 160
Peak Factor
High Int. 17:30 16:45
Volume 6 110 116 153
Peak Factor 0.948
2ak Hour From 16:00 to 17:45 - Peak 1 of 1
By Approach 16:45 17:00
Volume 33 407 440 614
Percent 7.5 92.5 96.4
High Int.  17:30 17:45
Volume 6 110 116 164
Peak Factor 0.948

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Route 16
From East
Thru

146

147

109

153

555

148
142
160
164
614

1169
94.8
37.8

Route 16
From East
Right

31
4.9
31
8

15

23
3.6

Right
8
"

App. Total
634
634

168

168
0.943

637

171
0.931

17:15

16:45

17:15

Route 16/126
From West
Left

555
54.5
17.9

Route 16/126

From West

Left Thru
296 245
54.7 45.3
296 245
78 57
90 75
296 245
54.7 45.3
90 75

File Name : 20144011
Site Code : 20144011
Start Date : 12/10/2002
Page No :1
Thru .. Int. Total
52 394
52 354
53 343
55 . 393
212 1484
58 385
75 418
57 419
62, 390
252 | 1612
464 3096
45.5
15.0
App. Total | Tnt. Total
541 1615
541 1615
135 ! 419
' 0.064
165
0.820
541
165
0.820

23



N/S Street : Route 126 & o A Accurate Counts File Name : 20144011

E/W Street : Route 16 978-664-2565 Site Code : 20144011
City/State : Holliston, MA Start Date : 12/10/200C:
Weather : Clear PageNo :1
Route 126 Route 16 Route 16/126
From North From East From West I
Start Time Left Right  App. Total Thru Right  App. Total Left Thru  App. Total | int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection  16:45

Volume 33 407 440 603 31 634 296 245 541 1615
Percent 7.5 92.5 951 4.9 54.7 45.3
\olume 33 407 440 603 31 634 296 245 541 1615
\olume 6 110 116 160 8 168 78 57 135 419
Peak Factor 0.964
High Int. 17:30 16:45 17:15
Volume 6 110 116 153 15 168 90 75 165
Peak Factor 0.948 0.943 0.820
Route 126
Out in Total
327 440 767
407 33
Right Left
4 »
e - N2
© ©_ a North - @
8 o &5 g, 3]
S cq - B El g
== 12/10/2602 2:45700 P o255
2 32 12/10/2002 5:30:00 PM « o = 3
o~ 4 =
e o = =3
5= Cars —~
=3 Q
(e Trucks ¥
_E




\/S Street : Route 16/126 Accurate Counts File Name :2014401C

Z/W Street : Central Street 978-664-2565 Site Code :20144010
sity/State : Holliston, MA Start Date : 12/10/2002
Neather : Clear PageNo :1
Groups Printed- Cars - Trucks
Route 16/126 Central St Route 16/126
From North From East From South
Start Time Left Thru Left Right Thru Right " Int Total
07:00 38 72 16 57 216 39 ' 438
07:15 53 99 11 86 261 46 556
07:30 50 112 16 50 266 58 552
07:45 32 123 19 48 265 56 543
Total 173 406 62 241 1008 199 . ’ 2089
08:00 49 117 17 52 270 64 569
08:15 35 102 28 53 237 60 515
08:30 39 107 16 48 242 45 497
08:45 40 124 20 46 236 45 511
Total 163 450 81 199 985 214" 2092
Grand Total 336 856 143 440 1993 413 4181
Apprch % 28.2 71.8 245 75.5 82.8 17.2
Total % 8.0 20.5 3.4 10.5 a7.7 9.9
Route 16/126 Central St Route 16/126
From North » From East FromSouth
.. Start Time Left Thru App. Total Left ~ Right  App. Total ~ Thru Right ~ App. Total ;|  Int. Total
'eak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 184 451 635 63 236 299 1062 224 1286 2220
Percent 28.0 71.0 . 21.1 78.9 82.6 17.4
Volume 184 451 635 63 236 299 1062 224 1286 : 2220
Volume 49 117 168 17 52 69 270 64 334 1‘ 569
Peak Factor | 0.975
High Int. 08:00 07:15 08:00 :
Volume 49 117 166 11 86 97 270 64 334
Peak Factor 0.956 0.771 0.963 |
eak Hour From 07:00 to 08:45 - Peak 1 of 1
By Approach 07:15 07:00 07:15 :
Volume 184 451 635 62 241 303 1062 224 1286 :
Percent 29.0 71.0 20.5 79.5 82.6 17.4 !
High Int. 08:00 07:15 08:00 !
Volume 49 117 166 11 86 97 270 64 334 1
Peak Factor 0.958 0.781 0.963 :

24



N/S Street : Route 16/126

E/W Street : Central Street
City/State . Holiiston, MA
Weather : Clear
Route 16/126
From North
~ Start Time Left Thru App. Total
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 184 451 635
Percent 29.0 71.0
Volume 184 451 635
Volume 49 117 166
Peak Factor
High Int. 08:00
Volume 49 117 168
Peak Factor 0.956

Accurate Counts
978-664-2565

Central St
From East
Right App. Total
236 299
78.9
236 299
52 69
86 97
0.771

Thru

1062
82.6
1062
270

08:00
270

Route 16/126

Out in Total
1298 635 1933
451 184
Thru  Left

»
-~
North

12/10/2002 71500 AM
12/10/2002 8:00:00 AM

Cars
Trucks

Thru
1062

514
Out

1286

»

Right
224

1800
In Total

Route 16/126

File Name :20144010
Site Code :20144010
Start Date : 12/10/2002
Page No :1
Route 16/126
From South B i )
Right App. Total Int. Total
224 1286 2220
17.4
224 1286 2220
64 334 569
i 0.975
64 334
0.963
5E
<
X
gy F
B5E
B, 2 e
.y
SF




/S Street : Route 16/126
/W Street : Central Street
lity/State : Holliston, MA
Veather : Clear

Start Time
16:00
16:15
16:30
16:45
Total

17:00
17:15
17:30
17:45
Total

Grand Total
Apprch %
Total %

Start Time

Left

Route 16/126

Route 16/126
From North

eak Hour From 16:00 to 17:45 - Peak 1 of 1

Intersection 16:45
Volume
Percent
Volume

Peak Factor

High Int. 17:30

Volume 85

Peak Factor

275
231
275
Volume 70

eak Hour From 16:00 to 17:45 - Peak 1 of 1

By Approach 16:45
Volume
Percent

High Int. 17:30

Volume 85

Peak Factor

275
23.1

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

From North
Left Thru
43 225
57 229
53 234
55 235
208 923
65 234
70 221
85 224
54 236
274 915
482 1838
20.8 79.2
1.1 42.2
Thru  App. Total
914 1189
76.9
914 1189
221 291
17:00
224 309
0.962
16:15
914 1189
76.9
16:15
224 309
0.962

Left__

125
39.4
125
32

31

119
36.7

20

Central St
From East

Left

Central St
From East

Right

192
60.6
192
44

51

205
63.3

65

Right
44

App. Total

317

317
76

82
0.966

324

94
0.862

From South
Thru Right .
535 150
781 21.9
535 150
163 44
17:15
163 44
16:00
549 172
76.1 23.9
16:00
158 52

Route 16/126
From South

Thru
156
130
131
132
549

116
163
124
132
535

1084
77.7
249

Route 16/126

File Name :20144010
Site Code :20144010
Start Date : 12/10/2002
PageNo :1
Right ~Int. Total
52 557
37 547
39 524
44 547
172 2175
26 523
44 : 574
36 547
33) 536
138 2180
311 4355
22.3
7.4
‘App. Total ___int. Total
685 2191
685 2191
207 574
0.954
207
0.827
721
208
0.867
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N/S Street : Route 16/126 Accurate Counts File Name : 20144010

E/W Street : Central Street 978-664-2565 Site Code :20144010
City/State : Holliston, MA Start Date : 12/10/2002
Weather : Clear Page No :1
Route 16/126 Central St Route 16/126 '
From North From East From South
Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45

]
Valume 275 914 1189 125 192 317 535 150 685 2191
Percent 23.1 76.9 39.4 60.6 78.1 21.9 !
Volume 275 914 1189 125 192 317 535 150 685 2191
Volume 70 221 291 32 44 76 163 44 207 574
Peak Factor 0.954
High Int. 17:30 17:00 17:15
Volume 85 224 309 31 51 82 163 44 207
Peak Factor 0.962 0.966 0.827
. Foute 16/126
Out In Total
727 1189 1916
914 275
Thru  Left
»
52
North P il
%8 .8
12/10/2002 4:45:00 PM wEF
12/10/2002 5:30:00 PM Pl N,
Cars L
Trucks e ES:;—:
- »
Thru  Right
535 150
1039 885 1724
Out In Total
Route 16/126 J




<,
Route 126j¥jl\

S Street Accurate Counts
N Street: Route 16 978-664-2565
y/State : Holliston, MA
sather : Clear
Groups Printed- Cars - Trucks
Route 16 Route 126
From East From South
Start Time Left Thru Left Right
07:00 45 74 6 82
07:15 27 88 6 122
07:30 52 92 10 88
07:45 52 122 8 128
Total 176 376 30 420
08:00 44 140 11 89
08:15 37 106 18 102
08:30 42 91 7 101
08:45 40 131 10 109
Total 183 468 46 401
Grand Total 339 844 76 821
Apprch % 28.7 71.3 8.5 91.5
Total % 9.7 24.2 2.2 23.5
Route 18 Route 126
B  From East ) ~ From South_
~__ StartTime Left Thru App. Total Left Right ~ App. Total
ak Hour From 07:00 to 08:45 - Peak 1 of 1
. Intersection 07:45
Volume 175 459 634 44 420 464
Percent 27.6 724 9.5 90.5
Volume 175 459 634 44 420 464
Volume 52 122 174 8 128 136
Peak Factor
High Int. 08:00 07:45
Volume 44 140 184 8 128 136
Peak Factor 0.861 0.853
:ak Hour From 07:00 to 08:45 - Peak 1 of 1
By Approach 07:30 07:45
Volume 185 460 645 44 420 464
Percent 28.7 71.3 9.5 80.5
High Int. 08:00 07:45
Volume 44 140 184 8 128 136
Peak Factor 0.876 0.853

Route 16
From West
Thru
152
207
159
176
694
172
156
190
140
658
1352
95.6
38.7
Route 16
_ FromWest
Thru Right .
694 34
95.3 4.7
694 34
176 9
08:30
190 8
07:15
714 27
96.4 3.6
07:15
207 8

File Name
Site Code
Start Date
Page No

Right
4

8:
4

97.
25

6
11,
8
12
37

62
4.4
1.8

i

728 |

728
185 |

120144009

1 20144009
:12/10/2002
1

Int. Total
363

458

405

495

1721

462
430
439
442
1773

3494

App. Total ;| Int. Total

1826

1826
495

10.922

198 !
0.919

I
741

215
0.862



N/S Street : Route 126 Stsﬁ'k Accurate Counts File Name : 20144009

E/W Street : Route 16 978-664-2565 Site Code : 20144009
City/State : Holiiston, MA Start Date : 12/10/200
Weather : Clear PageNo :1
Route 16 Route 126 Route 16
From East From South From West
Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total" Int. Total

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

Volume 175 459 634 44 420 464 694 34 728 1826
Percent 27.6 72.4 9.5 90.5 95.3 4.7
Volume 175 459 634 44 420 464 694 34 728 1826
Volume 52 122 174 8 128 136 176 9 185 ; 495
Peak Factor '0.922
High Int. 08:00 07:45 08:30 ’
Volume 44 140 184 8 128 136 190 8 198
Peak Factor 0.861 0.853 0.919
|
g8 ] 28
< . North 4 -~
e &5 BF < 33 3
o S 1241672002 745700 A ¢ =55
5] &z 12/10/2002 8:30:00 AM - A
us = - 23 @
= § - Cars < =
o] Trucks g
[« - T i
4 »
Left Right
44 420
209 464 673
Out In Total
Route 128




W Street : Route 16
ity/State : Holliston, MA
/eather : Clear

pS Street : Route 126 S ot

Route 16
From East

Start Time Left
16:00 113
I 1615 110
16:30 146
16:45 136
Total 505
17:00 102
17:15 134
17:30 126
B 17:45 109
Total 471
Grand Total 978
Apprch % 40.6
Total % 23.5
Route 16
From East
o Start Time Left Thru
2ak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:30
Volume 518 712
Percent 421 57.9
Volume 518 712
Volume 134 189
Peak Factor
Highint. 16:30
Volume 146 189
Peak Factor
3ak Hour From 16:00 to 17:45 - Peak 1 of 1
By Approach 16:30
Volume 518 712
Percent 421 57.9
High Int. 16:30
Volume 146 189
Peak Factor

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Thru

183
179
189
156
707

178
189
183
171
721

1428

App. Total

1230

1230
323

335
0.918

1230

335
0.918

50.4
34.3

17:15

16:45

17:15

Left

85
255
85
27

27

25.2

27

Route 126
From South

Left

146
22.6
3.5

Route 126
From South
Right

248
74.5
248
66

66

261
74.8

66

App.

Right
62

501

12.0

Total
333
333

93

93

0.895

349

0.938

Route 16
From West
Thru
122
120
118
110
470
138
125
128
116
505
975
87.8
23.4
Route 16
From West
Thru Right '
491 74
86.9 13.1
491 74
125 15
17:00
138 16
16:45
499 73
87.2 12.8
17:00
138 16

File Name : 20144009
Site Code : 20144009
Start Date : 12/10/2002

PageNo :1
Right “int. Total
12 507
19 500
21 549
22 513
74 2069
16 510
15 556
20 546
B .48t
62 2093
136 4162
12.2 ’
33!
App. Total | ___int. Total
g
565 ' 2128
565 2128
140 556
i 0.957
l
154 |
0.917 -
572 |
154 |
0.929

27



Route 126 5’1. V#L‘

N/S Street Accurate Counts File Name
E/W Street : Route .16 978-664-2565 Site Code
City/State : Holliston, MA Start Date
Weather : Clear Page No
Route 16 Route 126 Route 16
From East ) From South From West o
Start Time Left Thru App. Total Left Right  App. Total Thru Right App. Total |
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:30
Volume 518 712 1230 85 248 333 491 74 565
Percent 421 57.9 25.5 74.5 86.9 13.1
Volume 518 712 1230 85 248 333 491 74 565
Volume 134 189 323 27 66 93 125 15 140
Peak Factor
High Int. 16:30 17:15 17:00
Volume 146 189 335 27 66 93 138 16 154
Peak Factor 0.918 0.895 0.917
R = o
o7 N g;;
= orth o
e g NE CERLE
g=° 121012062 4:3560FM NS&
S ~Z 12/10/2002 5:15:00 PM Y » S 3
~ X - v T
J 39 Cars oo
[ o Trucks § g
4 3
Left Right
85. 248,
592 333: 925
Out In “Total |

Route 126

1 201440092
: 20144009
1 12/10/200:
o1

_Int. Totai

2128

0.957



S Street :

Hopping Brook Road

N Street: Route 16
ty/State : Milford, MA
eather : Clear
Route 16
) From East
Start Time Left
| 07:00 7
07:15 10
07:30 11
07:45 19
Total 47
08:00 14
08:15 8
08:30 16
08:45 4
Total 42
Grand Total 89
Apprch % 10.7
Total % 3.7
; Route 16
. FromEast
) Start Time Left Thru App. Total
:ak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 54 396 450
Percent 12.0 88.0
Volume 54 396 450
Volume 19 104 123
Peak Factor
High Int. 07:45
Volume 19 104 123
Peak Factor 0.915
:ak Hour From 07:00 to 08:45 - Peak 1 of 1
By Approach 07:30
Volume 52 411 483
Percent 11.2 88.8
High Int. 07:45
Volume 19 104 123
Peak Factor 0.941

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks
Hopping Brook Rd

o From South
Thru Left Right
51 3 0
91 6 0
97 6 0
104 5 2
343 20 2
104 4 2
106 3 2
86 3 3
103 5 3
399 15 10
742 35 12
89.3 74.5 255
30.9 1.5 0.5
Hopping Brook Rd
_ From South .
Left_ Right  App. Total
21 4 25
84.0 16.0
21 4 25
5 2 7
07:45
5 2 7
0.893
07:15
21 4 25
84.0 16.0
07:45
5 2 7
0.893

Route 16
From West
Thru
155
183
155
162
655
137
143
150
145
575
1230
80.7
51.2
Route 16
From West
Thru Right
837 165
79.4 20.6
637 165
162 60
07:45
162 60
07:15
637 165
79.4 20.6
07:45
162 60

File Name : 20144008
Site Code : 20144008
Start Date : 12/11/2002
Page No :1
Right .. Int. Total
21 237
30 320
32 301
60 352
1431 1210
43! 304
45 307
44 302
20| 280
152 | 1193
295 2403
19.3
12.3
“App. Total |~ ~int. Total
802 1277
802 | 1277
222 | 352
0.907
222,
0.903 |
802
i
222!
0.903



N/S Street :

Hopping Brook Road Accurate Counts
E/W Street : Route.16 978-664-2565
City/State : Milford, MA
Weather : Clear
Route 16 Hopping Brook Rd Route 16
From East From South From West
Start Time Left Thru App. Total Left Right App. Total Thru Right
Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:15
Volume 54 396 450 21 4 25 637 165
Percent 12.0 88.0 84.0 16.0 79.4 20.6
Volume 54 396 450 21 4 25 637 165
Volume 19 104 123 5 2 7 162 60
Peak Factor
High Int. 07:45 07:45 07:45
Volume 19 104 123 5 2 7 162 60
Peak Factor 0.915 0.893
I
b -
o% 22
- North 4 -
e 8 BF o ¢ g 3
8= 12/4172002 7:15:00 AM a25g
3 8z 12/11/2002 8:00:00 AM = S 3
o -2 =
~ X - hg H
2 5= Cars |
oY Trucks 8:60:_’
] »
Left Right
21 4
219 25 244
Out in “Total

Hopping Brook Rd

File Name : 20144008
Site Code : 20144008
Start Date : 12/11/200:
Page No :1
App.Total ~ _Int. Total
802 1277
802 1277
222 352
£ 0.907
222
0.903



Street : Hopping Brook Road Accurate Counts File Name : 20144008
Street : Route 16 978-664-2565 Site Code : 20144008
y/State : Milford, MA Start Date : 12/11/2002
rather  : Clear PageNo :1
Groups Printed- Cars - Trucks
Route 16 Hopping Brook Rd Route 16
From East From South From West i
Start Time Left Thru Left Right Thru Right . Int. Total
16:00 2 171 25 13 100 6 T317
16:15 8 156 14 4 124 9! 315
16:30 5 165 40 13 83 6 312
16:45 1 178 17 9 109 1. 315
Total 16 670 96 39 416 22 1259
17:00 4 175 64 29 113 4 389
17:15 3 175 41 20 136 3 ‘ 378
17:30 3 204 31 15 128 3 384
17:45 1 166 20 9 118 2 316
Total 11 720 156 73 495 12 1467
Grand Total 27 1390 252 112 911 34 2726
| Apprch % 1.9 98.1 69.2 30.8 96.4 3.6
' Total % 1.0 51.0 9.2 41 334 1.2
Route 16 Hopping Brook Rd Route 16
) From East . FromSouth FromWest — __ ., . .
.. StartTime Left  Thru  App. Total Left_ ~ "Right: App. Total Thru Right _ App.Total | Int. Total
ak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 11 720 731 156 73 229 495 12 507 1467
Percent 1.5 98.5 68.1 31.9 97.6 2.4 .
Volume 11 720 731 156 73 229 495 12 507 1467
Volume 4 175 179 64 29 93 113 4 117 389
Peak Factor 0.943
High Int. 17:30 17:00 17:15 )
Volume 3 204 207 64 29 93 136 3 139
Peak Factor 0.883 0.616 0.912 |
ak Hour From 16:00 to 17:45 - Peak 1 of 1
By Approach 16:45 16:30 17:00
Volume 11 732 743 162 71 233 495 12 507
Percent 1.5 98.5 69.5 30.5 97.6 2.4 |
High Int. 17:30 17:00 17:15
Volume 3 204 207 64 29 93 136 3 139 |
Peak Factor 0.897 0.626 0.912:

27



N/S Street : Hopping Brook Road Accurate Counts File Name : 20144
E/W Street: Route 16 978-664-2565 Site Code : 20144
City/State : Milford, MA Start Date :12/11/
Weather : Clear

Page No :1
, Route 16 Hopping Brook Rd Route 16
- . From East From South From West e
- Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. T¢
Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00
Volume 11 720 731 156 73 229 495 12 507 14
Percent 1.5 98.5 68.1 31.9 97.6 24
Volume 11 720 731 156 73 229 495 12 507 , 14
Volume 4 175 179 64 29 93 113 4 "7, z
Peak Factor 1 0.943
HighInt. 17:30 17:00 17:15 :
Volume 3 204 207 64 29 93 136 3 139
Peak Factor 0.883 0.616 0.912
Bl
g ) 38
North @
e 82, « fy oz
g @ 12/1172002 50560 PM ° N5
3 Y= 12/11/2002 5:45:00 PM o
'3 5 2. @
© x - v T e
s~ Cars ]
o® Trucks e NE
s
4 »
Left Right
156 73
23 229 252
Out In  Total
Hoppinag Brook Rd




Accident Data

30
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Crash Rate Worksheet

City/Town: M\ ford MHD District: 3
Major Street: Roth _8§
Minor Street(s): (24 yag Qg._,..ms - Mol S Q-K

CONTROL:  Signalized: Unsignalized: K
Intersection Diagram:

A R+ 8§
NORTH & “
495N
Yags
~ e
ot ' 8S
Approach: 1 2 3 4 8
Direction: EB wB NB SB B TOTAL
volumes amewy| 167 | 460 | A1 | 637 |10 | 4539
“K" Factor:| , 09 Approach ADT: §o,q Y ADT= Total Volume/"K" Factor
Total # of Accidents:| & # of Years: 3 Average # of Accidents (A):| |8 .23
_ (A *1,000,000)
Crash Rate Calculation:| | .00 RATE = (ADT * 365)

Comments: State Average Rate = 0 66 for unsignalized intefsections, 0.87 for signalized intersections

District 3 Average Rate = 9 78 for unsignalized intersections, 0.81 for signalized intersections
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Crash Rate Worksheet

City/Town: “ "‘D. J MHD District: 3
Major Street: _& by, &S

Minor Street(s): Mr h)M.

CONTROL: Signalized: X Unsignalized:
Intersection Diagram:
" Dilla
NORTH 12+ RS
gres
Fordvag,

Approach: 1 2 3 4 5
Direction: EB WB NB SB TOTAL
Volumes (ag/PM):| 272 1469 868 é40 32‘-“-’

"K" Factor: .ﬁ Approach ADT: 3& O"q ADT= Total Volume/"K" Factor
Total # of Accidents:| 2«3 # of Years: 3 Average # of Accidents (A): 9 O

RATE = (A 1.000,000)
Crash Rate Calculation:| ) .(o | (ADT * 365)

Coemments: State Average Rate = 0.66 for unsignalized intersections, 0 87 for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections
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Crash Rate Worksheet

City/Town: M ' ' (b‘d MHD District:
Major Street:

CONTROL: Signalized: g Unsignalized:

Intersection Diagram:

3

—_— .

¢ 51 vne
NORTH
Rt 16
416
Beaver
Approach: 1 2 3 4 5
Direction: EB WB NB SB TOTAL
voumes (m/PM):| BEES | VS | SR 4094 7227
"K" Factor:| , O Approach ADT:| 2 ""7\'"‘ ADT= Total Volume/'K" Factor
Total # of Accidents: zq # of Years: _3 Average # of Accidents (A): q .6'7

—_—

2

rash Rate Calculation:| |,©™) RATE = ADT * 365)

(A * 1,000,000)

Comments: State Average Rate = 0.66 for unsignalized intersections, m for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0 81 for signalized intersections
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Crash Rate Worksheet

City/Town: M | 'A fﬂ MHD District: 3

Major Street:  [Z4~ qu @@.'— | L
Minor Street(s): ?fﬁ \rie St

CONTROL:  Signalized: K Unsignalized:
intersection Diagram:
NORTH D rsi el ril
’+109
R+l
Approach: 1 2 3 4 5
Direction: EB WB NB SB TOTAL
Volumes (RBWPM): 7% Ssl szq |q \ q M
"K" Factor: .Dq Approach ADT: Zl'w ADT= Total Volume/"K" Factor
Total # of Accidents: 25 # of Years: 5 Average # of Accidents (A): 7_6'7
_ (A *1,000,000)
Crash Rate Calculation: o . 99 RATE = (ADT * 365)

Comments: State Average Rate = 0.66 for unsignalized intersections, 0 87 for signalized intersections
e

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections




Crash Rate Worksheet

City/Town: M [ l FD l'a MHD District: 3
Major Street: T2~ | 9

Minor Street(s): _Beower/Bosuer STE T
CONTROL: Signalized: 5 Unsignalized:

Intersection Diagram:

1\ Beove,
NORTH
— Brio9
BearerSt, ExT-
Approach: 1 2 3 4 5
Direction: EB WB NB 8B TOTAL
Volumes (aB/PM):| @& 7O 1120 42 | IS0 2283

"K" Factor: Approach ADT: 3')'589 ADT= Total Volume/"K" Factor

.09
Total #of Accidents:| "D #of Years:| " Average # of Accidents (A):| 12 .67

_ (A *1,000,000)
rash Rate Calculation:| &) .q 2 RATE = ADT = 365)

Comments: State Average Rate = 0.66 for unsignalized intersections, 0.3/ for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections
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Crash Rate Worksheet

City/Town: MHD District: 3

Major Street:

Minor Street(s):

CONTROL: Signalized: Unsignalized:
Intersection Diagram:

1 R+ 4asS N

NORTH

r<qloa] — | | E-flw

R+Y4SS
Approach: 1 2 3 4 5
Direction: EB W8 NB SB v TOTAL
Volumes @ai/PM):| | (B0 | B4B <2M ®72 | 2164 SoO°P6
“K" Factor:| , OF) Approach ADT:| 66,621 ADT= Total Volume/"K" Factor
Total # of Accidents:| "¢ & #of Years:| a3 Average # of Accidents (A):| 2% .23 Y

_ (A*1,000,000)
Crash Rate Calculation:| qe RATE = (ADT * 365)

Comments: State Average Rate = 0.66 for unsignalized intersections, 0.87 for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections
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Crash Rate Worksheet

City/Town: u'bu\ﬂ'pv\ MHD District: 3
Major Street: _P_'l- lb

Minor Street(s): _mmm 12554

CONTROL: Signalized: Unsignalized: x

Intersection Diagram:

NORTH
R+16
Hoﬂ)m'a' Brok
Approach: 1 2 3 4 5
Direction: EB WB NB SB TOTAL
Volumes mmvPM):| SR2. | B2D | 1 Y] N>
“K" Factor: .Dq Approach ADT: |7' EL) ADT= Total Volume/"K" Factor
Total # of Accidents: 2 # of Years: 3 Average # of Accidents (A):| , ™)
_ (A ™*1,000,000)
‘rash Rate Calculation:| O, | I RATE = (ADT * 365)

Comments: State Average Rate = 0.66 for unsignalized intersections, 0.87 for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections




City/Town:

Crash Rate Worksheet

Holliskow

MHD District: 3

Major Street: __&b &
inor street(s): T4 | 2o | Sumamar SY

Approach:

Direction:

Volumes @@m/PM):

"K" Factor:

Total # of Accidents:

—_—e

CONTROL: Signalized: Unsignalized: !
Intersection Diagram:
‘) R b
NORTH
Surrmrmas
1 2 3 4 5
EB W8 NB SB TOTAL

S%8)

1266

347

2189

13

# of Years:

Approach ADT:

2,"'"527— ADT= Total Volume/"K" Factor

>

Average # of Accidents (A): Ll. 33

Crash Rate Calculation:

Comments:

049

(A*1,000,000)

RATE == ADT * 365)

State Average Rate = 0.66 for unsignalized interéections, 0.87 for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections
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Crash Rate Worksheet

City/Town: “b“l.s_‘-P“

Major Street:

Minor Street(s): S'!!am ' St

Approach:
Direction:

Volumes (l/PM):
"K" Factor:

Total # of Accidents:

Ravin (L

MHD District: 3

Unsignalized: Z

CONTROL.: Signalized:
Intersection Diagram:
A g+ lb
NORTH
1 2 3 4 5
EB wB NB SB TOTAL

208

1224

328

22SY

.04

Is

# of Years:

Approach ADT:

2S,04Y

3

Average # of Accidents (A):

ADT= Total Volume/"K" Factor

SO

rash Rate Calculation:

Comments

(1Y

RATE =

(A * 1,000,000)

(ADT * 365)

© State Average Rate = 0.66 for unsignalized intersections, 0.87 for signalized intersections
s,

District 3 Average Rate = 0 78 for unsignalized intersections, 0.81 for signalized intersections

3¢



Crash Rate Worksheet

City/Town: H-o\\\s\vn MHD District: 3
Major Street: '&Uk__l_b
Minor Street(s): E!:!:.._ I'ZQ z ‘g_\_‘_? d S-T

CONTROL: Signalized: 3 Unsignalized:

Intersection Diagram:

~ 2126
NORTH
e+ 16
R+16/126
Approach: 1 2 3 4 5
Direction: EB WB NB SB TOTAL
Volumes (Si§PM): 556 ész . qsz | 660
"K" Facter:| (D Approach ADT:| | & YUY ADT= Total Volume/"K" Factor
Total # of Accidents: ' ' # of Years: 3 Average # of Accidents (A): 3 6-,
_ (A *1,000,000)
Crash Rate Calculation:| O S RATE = ADT * 365)

Comments: State Average Rate = 0.66 for unsignalized intersections, 0.87 for signalized intersections

District 3 Average Rate = 0.78 for unsignalized intersections, 0.81 for signalized intersections

* i all ""‘s‘“""'l"'-‘iIA \o[ 6 sccdamds 3 ASs\c,';AA)
Yo Hoie worsnchim He (Xo weld be 110/ mev.,



Memorandum on Trip Generation
Dated: March 28, 2002
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Abend Associates Traffic & Transportation Planning Services

\

TECHNICAL MEMORANDUM

From: Michael R. Abend

Date:  March 28, 2002

SUBJECT: TRAFFIC UPDATE TO ACCOMPANY
NOTICE OF PROJECT CHANGE
HOPPING BROOK BUSINESS PARK
HOLLISTON, MASSACHUSETTS

INTRODUCTION

This memorandum has been prepared to accompany the Notice of Project Change for the
Hopping Brook Business Park, along Route 16 (Washington Street) in Holliston, Massachusetts.
The project change calls for the expansion of the park’s area and changes to the roadway layout.
No change is proposed regarding the overall building square footage of the development or the
specific mix of land uses that would be included in the park. This memorandum discusses the
traffic projections associated with the project as originally projected in 1982 and compares them
with current estimates, based on various assumptions. The analysis includes updated traffic
counts done at the site access along Route 16. It also considers the current mix of land uses
within the park, including office, research and development, manufacturing, and warehouse

space.

This comparison also considers the operating conditions at the site access intersection along
Route 16. The original proposal called for three phases of the project, ultimately requiring the
need to provide turning lanes in both directions along Route 16 and the installation of a traffic
signal. This update confirms that the proposed mitigation will be adequate to accommodate the
project based on updated trip generation estimates and updated intersection capacity analysis
methodologies.

REVIEW OF 1982 FEIR ESTIMATES

The Final EIR was completed in 1982. The estimated traffic was based on an analysis of several
similar parks in the area, and did not rely on the Institute of Transportation Engineers (ITE).
publication Trip Generation. At the time, the ITE report was in its third edition. The estimated
trips during the peak hours were based on calculations of the number of employees found in

265 Winn Street, Burlington, Massachusetts 01803-2616
(781) 273-5383 FAX 273-3053
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similar parks. At the time, there were expected to be 1,900 morning peak hour trips (in and out
combined) and 2,750 evening peak hour trips (in and out combined). Although the FEIR did not
include a specific estimate regarding daily volumes, a review of the ITE data suggests an
estimate of 20,910 vehicles per day (half inbound and half outbound). This estimate is based on
the current land use mix at the site and the ITE rates in effect in 1982. These were the volumes
on which the proposed mitigation at the site entrance was based. The expected volumes along
Route 16 past the site for a future Build year of 1987 were also evaluated in the FEIR. -

At the time that those estimates were made, there were no specific assumptions regarding the
mix of land uses within the business park. Instead, it was assumed that the mix would be similar
to the parks from which the other data had been collected. This was. and still is, a reasonable
basis for estimating a land use mix. The FEIR analysis projected that the volumes along Route
16 during the peak hours in 1987 for the Build conditions (unrelated to the project) would
amount to 460 vehicles during the morning peak hour and 940 trips during the evening peak
hour.

The original estimates in 1982 also expected that 45 percent of the traffic would be oriented to
the west and 55 percent toward the east. Interestingly, at the time of that study, it was noted that
the use of a relatively high general traffic growth rate of 2.6 was as high as it was because of
growth along the Route 495 corridor. Nonetheless, the estimated distribution assumed that the
orientation of trips would be more to the east than to the west.

CURRENT CONDITIONS

" Currently the park has 538,000 square feet of space occupied, including approximately 30
percent office, 14 percent research and development, 17 percent manufacturing. and 38 percent
warehouse. These percentages are expected to change slightly based on discussions with current
businesses that indicate that they collectively plan to expand from 558,000 square feet to 750.000
square feet. Based on the type of expansion they currently expect, it 1s estimated that the land
use mix at that point will be 35 percent office, 35 percent warehouse, 20 percent research and
development, and 10 percent manufacturing. It is this mix that is used in estimating the trips for

the overall business park for this traffic update.

A turning movement count was done at the access driveway at Route 16 during the peak hours in
2001. In addition. an automatic traffic recorder (ATR) count was done along the site access
roadway, near Route 16, to capture the daily volumes. This information is summarized in
Exhibit 1. [Note. that the counts done in 2001 were done before September 1 1”'.]

Abend Associates



The project currently has 558,000 square feet of occupied space; this is 19 percent of the full-
build out. Comparing the existing volumes at the site to 19 percent of the original trip generation
shows that the existing volumes are significantly below what was originally préjected for the
business park. The morning peak hour has approximately 47 percent less traffic than what would
be expected, the evening peak hour has volumes 61 percent less than the expected volumes, and
the daily estimate shows a volume of 39 percent less than the expected volumes. Based on these
current volumes, it is reasonable to conclude that the original projections were high. However,
to be conservative, this update considers more conservative (i.e., higher) traffic levels.

Since the original analysis was done in 1982, several things have changed that might effect the
estimated trip generation of the project. First, the project is about twenty percent complete,
which provides actual data at the site as well as information on the mix of tenants and land uses.
Further, the Institute of Transportation Engineers has updated their Trip Generation report

several times; the current version is the 6" edition, updated in 1997.

The existing information at the site provides data related to the distribution of traffic as well.
With all this information it would be inappropriate to simply rely on the old trip generation
projections for this update. There is more than one method of estimating traffic generation for
this update. Three alternative methods are presented below:

1. Current Trip Rates Only
The analysis above of existing volumes and existing square footage indicates that the

project currently is generating traffic at rates that are significantly less than what was
anticipated. Nonetheless, this is a legitimate basis for estimated future trips for a project.
Therefore, this first alternative exclusively relies on the current trip rates at the site. The
project will have a significantly lower impact than expected. Projecting the current low
trip rates for the entire park would amount to 46 percent fewer trips during the morning
peak hour, 61 percent fewer trips during the evening peak hour, and 39 percent fewer

trips on a daily basis. These volumes were shown in Exhibit 2.

2. Comparine Current ITE Projections to 1982 ITE Projections
As noted, the original analysis did not rely on the ITE report for its trip generation
projections; it is not clear why this was the case. Nonetheless, those rates are relevant

since they represent the most current information at the time. It is assumed that the
breakdown of land uses is 33 percent for office. 35 percent for warehouse. 20 percent for

research and development, and 10 percent for manufacturing. If that breakdown had

Abend Associates
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been known then, and if the ITE data had been used. a reasonable trip projection would
have been calculated. A current estimate could then be compared to it based on that same
information and the current ITE report. This information is shown in Exhibit 3. The
purpose of this alternative i1s to compare the available information in 1982 fo the available
information in 2002.

This approach demonstrates that if the project had been evaluated using ITE data in 1982,
then the current updated ITE information suggests that the peak hour and daily trips will
be lower than expected. That is, the morning peak hour would have 35 percent few trips,
the evening peak hour would have 46 percent fewer trips, and the daily volumes would be
14 percent lower than might have been originally projected based on ITE data and the
assumed land use splits. The key point to this alternative comparison is that ITE
projections are considered to be more accurate now than they were in 1982, since they
now take into account the size of a development and not just each land use’s overall trip
rate. Reviewing agencies and traffic engineers/planners recognize that trip rates decrease
as a development increases in size. Thus, with such a large project as this one, the
decrease in the rate would be significant; thus, the lower overall projections. The original
projections in the FEIR were overly conservative, even compared to the ITE analysis

available at that time.

Existine Volumes for Current Uses and Add-On Trips Based on ITE Rates
The third alternative is to accept the trips to the existing building in the park and to add
trips for the remaining 2,442,000 square feet based on current ITE data and assuming the

land use mix for the rest of the park is consistent with the current mix. This information
is shown in Exhibit 4. The results show that the expected volumes during the morning
peak hour will be 22 percent higher than the original 1982 projections; evening peak hour
volumes will be 17 percent below the original projections, and daily trips will be 16

percent below original projections.

It is noteworthy that this projection for the morning peak hour is still eight percent less
than if the entire 3,000,000 square feet were estimated based on current ITE rates.
Further, if the 1982 rates were considered, this projection would be 40 percent below
those volumes. That is likely the result of a significant underestimate in the original

projections for this peak hour.

Abend Associates
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Summary of Alternative Trip Projections

Each of the possible methods of estimating future trips suggests that traffic will be lower on a
daily basis and during the evening peak hour. For the morning peak hour, two of the three
methods also suggest lower volumes. The third alternative — relying on current ITE rates for the
remainder of the project — is the most conservative estimate and suggests that morning peak hour
volumes will be higher than originally estimated. Keep in mind that this does not mean that this
method is the most accurate, it simply means it results in the highest estimated volumes. To be
conservative, these numbers are used for this update. It is our opinion that these highest
estimates are not the most accurate since the existing volumes should be relied on more
significantly. It is also our opinion that the location is not a “high profile location™ that will
attract a high density of office uses. That is, it is expected that the overall land use mix within
the park will tend toward the manufacturing and/or warehouse uses or other similar uses that are
less employee intensive. Nonetheless, the highest projections are used in this update as a basis
for confirming that this notice of project change does not require a full. updated review.

THE UPDATED ANALYSIS

In evaluating the adequacy of the proposed access to accommodate the project, the existing
traffic counts along Route 16 are used along with an estimated growth rate to account for a five
year build-out, as would normally be done in an EIR analysis. Thus, the 2001 volumes have
been increase by 15 percent to reflect the MHD documented regional growth rate of 2.9 percent
per year. This increase is applied to the Route 16 through traffic at the site driveway. These
volumes are shown in Exhibit 5. To these volumes are added the site-related trips documented in
" Alternative 3 above and distributed inbound and outbound, to the east and to the west, based on
the existing volumes at the site driveway. The updated Build volumes are shown in Exhibit 6.

The evaluation of the traffic operations at the site entrance has been done using Synchro3 and
following the methodology of the 2000 Highway Capacitv Manual. The calculations are

included in the appendix to the memorandum.

The original proposal for mitigation at the site entrance called for the installation of a traftic
signal along with the construction of dedicated turn lanes along Route 16: this includes an
eastbound right-turn lane and a westbound left-turn lane. Out of the site there is a wide enough
roadway to allow for a left-turn lane and a right-turn lane out of the site. Based on these design

Abend Associates
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assumptions, the morning peak hour is expected to operate at Level of Service C with an average
delay of 33 seconds per vehicle. The only specific movement that would operate at less than
Level of Service D would be the left turn out of the site which would operate with a delay of 56
seconds, Level of Service E. g

In the evening the operations are expected to be at Level of Service £ for the intersection as a
whole, with an average delay of 62 seconds per vehicle. As with the morning peak hour, the
only flow that would operate at worse than Level of Service D would be the left turns out of the

site, at Level of Service F. This information is summarized in Exhibit 7.
Discussion

While Level of Service D is generally desirable, it is considered that the proposed project will
have a generally sharp peak during the evening and that designing a larger intersection would
require significant investment for little gain in capacity. An alternative would be to provide
police officer control during the evening peak hour if the signal is unable to accommodate the
volumes: a traffic control officer would be able to enhance operations modestly compared to a
signal enough to bring the overall Level of Service to a D. Considering that a Level of Service D
has an average delay of up to 55 seconds, the current estimate of 62 seconds per vehicle is not
significantly worse particularly when only traffic leaving the site experiences Level of Service
worse than D. It is likely that implementing reasonably aggressive Traffic Demand Management
(TDM) measures within the park would have the effect of improving conditions enough to meet
the Level of Service D criteria for the evening peak hour.

It is noteworthy that the evening peak hour volumes for the site are expected to be less than the
original projections, yet this is the peak hour that shows an apparently worse operating condition
than originally expected. The morning peak hour, even with 22 percent more traffic than

originally expected, is still expected to operate at Level of Service C.

To some extent, it is beneficial that the project did not move forward as originally planned. Itis
likely that if it had been completed in five-to-ten years from its original approval, then the
previously proposed traffic signal would not have been as sophisticated as current models are. A
more sophisticated signal will more appropriately control traffic flows during both peak and off
peak hours.

Abend Associates



SUMMARY

Based on this updated analysis, it is concluded that the proposed project change is not expected
to result in a significant change to the traffic impact originally evaluated. The project change
itself does not alter the square footage build-out of the project nor does it change the access
proposal. There are several alternative ways to estimate the full build-out traffic generation of
the site. Using the most conservative way, the operations at the site driveway are still expected
to é)perate at a reasonable level. While it is possible that the evening peak hour will be slightly
below Level of Service D, it is believed that the overall results will be similar to what would
have been expected under the original proposal, possibly better. Therefore, no changes are
proposed related to the traffic mitigation package.

20144-mem-npc
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Exhibit

1
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'urrent Volumes vs. Oricinal Projections

ALTERNATIVE 1

Holliston, Massachusetts

Peak Hour Trips Daily
Morning Evening Trips
Actual Counts (2001) 191 203 2,425
trips/ksf at 558,000 SF 0.34/ksf 0.36/ksf 4.35/kst
Existing Trip Rate
x 3,000,000 SF 1,027 1,091 13,038
vs. 1982 Projections 1,900 2,750 20,910
Difference: # -873 - 1,659 -7,870
% -46% -60% -38%
Actual counts from 2001.
ksf = 1,000 square feet
. Exhibit
Hopping Brook | =
PROJECTED VOLUMES Business PElTk D

Abend Associates
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ITE Rates in 1982 vs. ITE Rates in 2002

Peak Hour Trips Daily
Morning Evening Trips
1982 ITE Rates
@ 3,000,000 SF 3,870 4,620 20,910
2002 ITE Rates
@ 3,000,000 SF 2,518 2,500 17,904
Difference: # -1,352 -2,120 - 3,006
% -35% -46% -14%

Source: Trip Generation, 3rd edition 1982 and 6th edition 1997

Notes:
Trips include inbound and outbound combined.
Based on the following land use codes:
# 140, Manufacturing, (10%)
# 150, Warehousing, (35%)
# 710, General Office, (353%)
# 760, Research and Development, (20%)

Hopping Brook
Business Park

Holliston, Massachusetts

PROJECTED VOLUMES
ALTERNATIVE 2

Exhibit

3
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9



Combined Existing Volumes with ITE-Based
Projections for Balance of Project .

Peak Hour Trips Daily
Morning Evening Trips
Existing Volumes :

(558,000 SF) 191 203 2,425

ITE Based Volumes for Balance of Project 2
(2,442,000 SF) 2.126 2.085 15.110
Total Projected Site Trips 2,317 2,288 17,535
vs. 1982 Projections 1,900 2,750 20,910
Difference: # + 471 - 462 -3,375
% +22% -17% -16%

1 Existing volumes based on 2001 counts.
Balance of Park based on ITE rates and existing land use mix (see Exhibit 3).

Hopping Brook | =™ |

PROJECTED VOLUMES Business Park | 4
ALTERNATIVE 3 Holliston, Massachusetts : ‘
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Future Build Conditions
Peak Hour Level of Service Summary

Morning Evening
LOS Delay LOS Delay
Route 16 at Site Driveway
Overall C 33 E 66
Route 16 Eastbound
thrus D 50 D 46
rights C 21 A 0
Route 16 Westbound
lefts E 56 D 48
thrus A 3 D 45
Site Driveway
lefts D 45 F 154
rights A 3 C 22
. Exhibit
Hopping Brook ‘ "
LEVEL OF SERVICE SUMMARY Business Park | 7

Holliston, Massachusetts ‘
Abend Associates
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Traffic Counting Unlimited

2 Code : 775-Van V. pagE: 1
[Street: Hopping Brook Road FILE: hopdrtié
Street: Rt.16, Holliston, MA.

ther 1 Cloudy sum of the Primary and Secondary

DATE: 8/27/01

: From North From East From South From West Yehicle
N RT  THRU LT RT THRU LT RT  THRU LT RT THRU LT Tokal
10 AN 0 0 0 0 52 9 1 0 3 20 146 0 231
15 0 0 0 0 4 12 3 0 4 33 158 0 284
30 0 0 0 0 9 12 1 0 3 29 165 0 279
i 0 0 0 0 16 1 0 b 38 11 0 240
TOTAL 0 0 0 0 263 49 b 0 16 120 580 0 1034
)0 AN 0 0 0 0 46 17 0 Q 2 33 79 0 177
15 0 0 0 0 46 13 2 0 4 41 72 0 178
3 0 0 0 0 57 8 2 0 7 27 70 0 171
15 0 0 0 0 33 7 7 0 8 26 102 0 233
[OTAL 0 0 0 0 232 45 1 0 21 127 323 0 759
TOTAL 0 0 0 0 495 94 17 0 37 247 903 0 1793
:4'__7 1 £ ; Fad i » ‘/;.;
!
o L2
P N
X AT Ty
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frattic Counting Unlimited

Sita Code : 775-Van V. paGE: 1

N-S Street: Hopping Brook Road FILE: hopdrtis
€-W Street: Rt.16, Holliston, MA,

Weather @ Cloudy sum of the Primary and Secondary

DATE: 8/27/01

PEAK PERIOD ANALYSIS FOR THE PERIOD: 7:00 AM - 9:00 aM

DIRECTION START PEAKHR ... YOLUMES ........ ... DERCENTS ...
FROM PEAK ROUR FACTOR Right Thru Left Total Right Thru Left
North 7:00 AM 0.00 0 0 0 0 0 0 0
gast 7:15 A 0.91 0 257 57 314 0 82 18
South 8:00 AN ¢.53 1 0 21 32 34 0 66
West 7:00 AM 0.30 120 580 0 700 17 33 0

Entire Intersection

North 7:00 AM 0 0 0 0 0 0 0
East i 0 263 49 312 0 84
South 0.79 6 0 16 22 27 0 73
West 0.90 120 580 0 700 17 83 0
] i
i I
! Hopping Brook Road | | N
e ] | W—+~E
i : | g | 3
I ] ] I |
| | ! | o amoamoxomomonononn t
I | 1 |
{ | | T |
: : | i 0 :
! o | o O e i ;
~~~~~~~~~~~~~~~~~~~~~ XK K e et et et e e e e e
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__________________ | e e e e e e e e
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Traffic Counting Unlimited

e Code : 884-Roy L. PAGE: 1
| Street: Hopping Brook Road FILE: rtishopt
W Street: Rt.16-Nashington Street
ather @ Sunny/Rain sum of the Primary and Secondary
DATE: 8/13/01
e From North From East From South From West Vehicle
in RT  THRU LT RT  THRU LT RT THRU LT RT  THRU LT Total
100 PN 0 0 0 0 127 1 14 0 40 2 77 0 261
115 0 0 0 0 112 1 6 0 30 5 96 0 250
30 0 0 0 0 166 4 12 ¢ 28 g 96 0 314
45 0 0 0 0 163 1 13 0 i1 13 137 0 338
TOTAL 0 0 0 0 588 7 45 0 109 28 406 0 1163
00 PM 0 0 0 0 1N 1 22 0 31 23 147 0 395
115 0 0 0 0 188 2 9 0 21 10 161 0 391
i30 0 0 0 0 179 2 11 0 23 10 153 0 378
E45 0 0 0 0 163 3 i1 0 19 0 89 0 285
TOTAL 0 0 0 0 701 8 53 0 94 43 550 0 1449
L TOTAL 0 0 0 0 1269 15 98 0 203 71 956 0 2612
? 1 e H H ‘: \;
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- =t -
Cost T Ty A
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Traffic Counting Unlimited

Site Code : 884-Roy L. PAGE: |

N-S Street: Hopping Brook Road FILE: rtléhopt
E-W Strest: Rt.16-Washington Straet

Weather  : Sunny/Rain Sum of the Primary and Secondary

DATE: 8/13/01

PEAK PERIOD ANALYSIS FOR THE PERIOD: 4:00 PM - 6:00 PH

OIRECTION START PEAKHR .. YOLUMES ........ ..o PERCENTS ...
FROYM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left
North 4:45 PH 4.00 0 0 0 0 0 0 0
East 5:00 P 0.93 0 701 8 709 0 9 |
South 4100 PN 0.71 45 ¢ 109 154 29 0 71
West 4:45 P 0.96 56 598 0 654 9 %

Entire Intersection

North 4145 PH 0.00 0 0 0 0 0 0 0
East 0.93 0 701 6 7067 0 99
South 0.67 55 0 86 141 39 0 61
Hest 0.96 56 598 0 654 9 91 0
| b
' Hopping Brook Road | ...\ N
b e ! ! W—+—E
: ; : L | S
I I ] i i
I 1 ] | % %o o= omox % omomowowow i
) ] i 1 ]
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Hopping Brook Road JAMAR Technologies, Inc.
Holliston, Massachusetts TAS for Windows Site Code : 734
Counted by Traffic Counting Unlimited Copyright 1998. Start Date: 08/13/2001
Box #734 File I.D. : C:\PROGRAM FI
P Page .
Begin Mon. 08/12 Tues. Wed. Thur. Fri. Sat. sun. Week Avg.
Time SB NB SB NB SB NB SB NB SB NB SB NB SB NB S8 NB
12:00 am * * a ] 0 g * * * x * * > * i} g
01:00 * * 0 2 1 6 * * * * * * * - 0 4
02:00 * * 1 1 0 2 * * * * - > * > 0 2
03:00 * * 2 2 1 o * * - * * * * * 2 1
04:00 * * 3 0 4 2 * * * * % * * * 4 1
05:00 * * 26 3 23 2 * - * * * a* * * 24 2
06:00 * * 141 24 121 13 * * * * * - * * 131 18
07:00 * N 166 56 189 34 * * * * * * * * 178 45
08:00 * * 197 39 184 50 * * * * * * * * 190 44
09:00 * * 114 60 50 33 * * * * * * * * 87 46
10:00 * * 68 63 55 38 * * * * * * * . 62 52
11:00 65 75 56 70 50 16 * * * e * * * * 57 74
12:00 pm 104 131 101 156 98 138 * * * * * * * * 101 142
01:00 85 62 142 80 114 72 * * * * * * * * 114 71
02:00 53 76 0 75 41 52 * * * * * * * * 55 68
03:00 57 75 &2 90 63 113 * bl * * * * * * 61 93
04:00 64 124 43 148 57 142 * . * * * b * * 55 138
05:00 61 157 37 190 * * * * * * * * * * 49 174
06:00 10 39 5 49 * * * * * * * * * * 8 44
07:00 g 25 13 22 * * * * * * * * * * 11 24
08:00 6 15 5 6 * * * * * * * * * * 6 10
09:00 3 5 1 4 * - * * * * * d * * 2 4
130:00 5 2 5 7 ¥ * * * * * * * * * 5 4
11:00 2 8 5 5 * * * * * * * * * * 4 6
Totals 524 792 1263 1162 1061 778 0 3} 0 0 [¢] 0 0 0 1206 1073
1316 2425 1839 Q 2279
Avg. Day 43.4% 73.8% 104.7% 108.2% B7.9% 72.5% .0% .0% .0% .0% .0% .0% .0% . 0%
AM Peaks 11:00 11:00 08:00 11:00 0Q7:00 11:00 08:00 11:00
Volume 63 75 197 70 189 1% 190 74
PM Peaks 12:00 05:00 01:00 0S5:00 01:00 04:00 01:00 05:00
Volume 104 157 142 190 114 142 114 174
ADTs
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TRIP
GENERATION

6th Edition « Volume 2 of 3

TRIP GENERATION RATES, PLOTS, AND Equations
* Instrutional (Land Uses 500-5 29)

* Medical (Land Uses €C0-699)

* Offic2 (Iand Uses 700-799)

* Retzil (Land Uses 800-899)

* Services (Land Uses 200-999)
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Trip Generation, 6th Edition

An Informational Repart of the
Institute of Transportation Enginesrs

Velume 2 of 3

The Institute of Transportation Engineers (ITE) is an internarional educadonal and sciendfic association of
tansportation and waffic engineers and ather professionals who are responsible for mesting mability and safecy
needs. The Instituce facilicates the application of technology and sciendfic principles to research, planning,
Eunc:ional design, implermentarion, operation, policy development and management for any mode of transportarion
by promating professional development of members, supparting and encouraging educacion, stimularing r&earch,
developing public awareness, and exchanging professional informarion; and by maintaining of a cencral point of
reference and acdon.

Founded in 1930, the Instmte sarves as 2 gateway to kmowledge and advancement through mestings, seminars,
and publications; and through our necwark of approximately 15,000 members working in some 80 counies.
The Insdute also has more than 70 local and regicnal chapters and mare than 90 student chapters thar provide .
additional oppartunidas for information exchange, participation and nerworking,
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Institute of Transportation Engineers
525 Schaal St., S.W, Suite 410
Washingron, D.C. 20024-2797 USA
Telephonme: +1 (202) 554-8050
Fax: +1 (202) 863-5486
[IE on the Web: hup:/wwwite.org

©1997 Insdrute of Transportation Enginsers. All rights reserved.
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Land Use: 140
Manufacturing

Description

Manufacturing facilities are areas where the primary activity is the conversion of raw materials or
parts into finished products. Size and type of activity may vary substantially from one facility to
another. In addition to the actual production of goods, manufacturing facilities generally also have
office, warehouse, research, and associated functions. General light industrial (land use 110),
general heavy industrial (land use 120), and industrial park (land use 130) are related uses.

Additional Data

Average weekday transit trip ends

— 0.09 per employee

— 0.08 per 1,000 square feet gross floor area
— 1.25 per acre

Vehicle occupancy ranged from 1.2 to 1.3 persons per automobile on an average weekday.

The peak hour of the generator typically coincides with the peak hour of the adjacent street traffic.
Faciiities with employees on shift work may peak at other hours.

The sites were surveyed in the late 1960s, the early 1970s, the mid-1980s, and the 1990s
throughout the United States.

Source Numbers
3,7,10,15,17,74, 85, 88, 177, 184, 241, 357, 384, 418, 443

e

Trip Generation, 6th Edition 160 Institute of Transportation Engineers

57



Manufacturing
; Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
On a: Weekday
i
Number of Studies: 62
Average 1000 Sq. Feet GFA: 349
Directional Distribution: 50% entering, 50% exiting
i -
! Trip Generation per 1000 Sq. Feet Gross Floor Area
Average Rate Range of Rates Standard Deviation
3.82 0.50 - 52.05 3.07
Data Plot and Equation
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