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Request for Qualifications (RFQ) 
For Environmental Permitting and Planning Services 
Related to the Preparation of the 2012 Hanscom Field Environmental Status and  
Planning Report  
__________________________________________________________________ 
 
 
The MASSACHUSETTS PORT AUTHORITY (Massport) is soliciting proposals from 
qualified aviation planning and environmental permitting consultants to assist the 
Authority with preparing and filing the Hanscom Field 2012 Environmental Status and 
Planning Report (ESPR).  
 
Background Information  
 
Hanscom Field is owned and operated by the Authority and is Massachusetts’s premier 
general aviation airport.  Hanscom’s role is as a general aviation reliever to Logan 
International Airport.  The Massachusetts Secretary of the Executive Office of Energy 
and Environmental Affairs (Secretary) currently requires that the Authority prepare an 
ESPR every five years to evaluate the cumulative effect of growth and change at 
Hanscom Field and provide data and analyses on noise, ground transportation, air quality, 
and water quality.  The last ESPR was completed in 2005.  The ESPR was deferred until 
analysis year 2012 due to the economic downturn and the number of aviation operations, 
which have remained below the 2005 and future analysis years. 
 
In 1985, Massport initiated a series of environmental studies at Hanscom that started with 
the Generic Environmental Impact Report (GEIR) and was followed by the 1995 GEIR, 
the 2000 ESPR, and the 2005 ESPR.  The ESPR includes a retrospective analysis of 
Hanscom Field impacts and analyses for future operating and environmental conditions. 
The ESPR has become an effective planning tool from which the Authority’s policy and 
program developments are derived. The ESPR also provides long-range projections of 
cumulative environmental conditions against which the effects of individual projects can 
be compared. The ESPR allows the reader to see historical environmental information, 
current information, and future analysis of environmental effects and planning scenarios 
while providing a foundation for future project planning and analyses at Hanscom Field.  
The ESPR will also describe Massport’s vision for the coordinated use of its three 
airports: Logan, Hanscom, and Worcester. 
 
The Authority filed its 2005 ESPR with the Executive Office of Energy and 
Environmental Affairs (formerly the Executive Office of Environmental Affairs) in 
November 2006. That comprehensive document contains, among other things, an 
extensive discussion on aircraft and ground transportation, and detailed information on 
such technical issues as noise abatement, air quality improvement, ground access, and 
water quality management. The Certificate issued by the Secretary on March 29, 2007, 
determined that the 2005 ESPR filing “adequately and properly complies with the 
Massachusetts Environmental Policy Act.” 
 



Massport filed the Proposed Scope for the 2012 Hanscom Field ESPR with the Executive 
Office of Energy and Environmental Affairs on February 29, 2012.  A copy of The 
Proposed 2012 Hanscom ESPR Scope.  In advance of the Secretary’s Certificate the 
proposed scope for the 2012 Hanscom ESPR Scope is enclosed. The Certificate of the 
Secretary of Environmental Affairs will establish the Scope for the 2012 L. G. Hanscom 
Field Environmental Status and Planning Report.  This contract will also include airside 
and landside planning services.  Massport will develop a refined work order for 
preparation of the 2012 ESPR and associated planning (to be completed under this 
contract; the project budget is approximately $650,000) upon receipt of the Secretary’s 
Certificate. 
 
The Secretary’s Certificate requires that the major areas of analyses for the 2012 ESPR 
include, but are not limited to, aviation planning, landside planning, ground access, noise, 
air quality, water quality, cultural and historical resources, sustainability and airport 
mitigation. Specific supplemental studies may also be required including both airside and 
landside planning for Hanscom Field scenarios for 2020 and 2030 (aviation forecasts for 
these scenarios have been completed). 
 
Consultant Services  

 
Massport expects this work to be done through a prime consultant with subconsultants 
(Consultant or Team). The Consultant will be expected to do all work necessary to 
produce the 2012 Hanscom Field ESPR.  
 
Reporting Format 
 
The reporting format for the 2012 ESPR will be similar to that used in the 2005 ESPR 
(please see the Massport website for a copy of the 2005 Hanscom ESPR). Going forward, 
the Authority wishes to explore ways to create a more streamlined, user friendly reporting 
format. The objectives of the new formats are several: (1) to reach a wider audience that 
is interested in the environmental issues at L. G. Hanscom Field but that is not 
necessarily trained to understand and interpret technical details; (2) highlight Massport’s 
environmental initiatives and achievements at L. G. Hanscom Field; and (3) to compare 
and make available the technical details and analyses presented in prior environmental 
reports. 
 
Project Schedule 
 
Massport anticipates the filing of the 2012 ESPR in mid 2013.  Since the Notice to 
Proceed is planned for April/May 2012, the response to the RFQ and any contract 
awarded to the successful team will confirm the Consultant’s commitment to meet the 
filing dates. 
 
Submittal Requirements  
 
The submittal shall include: 
 



1. Detailed discussion of the Team’s proposed approach to preparing the ESPR in 
accordance with the Proposed Scope (or the Certificate of the Secretary of 
Environmental Affairs establishing the Scope if available) for the 2012 L. G. 
Hanscom Field ESPR and any additional tasks that the Team deems necessary in 
order to receive a Certificate of Adequacy from MEPA on the document; 

 
2. Overview of the project managers and Team’s relevant qualifications and experience;  
 
3. Resumes for key staff to be assigned to the project and availability of the project 

manager for this effort. 
 
4. Organizational chart and staffing plan description of specific project responsibilities 

and availability of key staff, including subsconsultants; 
 
5.  Overall project schedule, highlighting specific milestones and assumptions and ability 

to meet the filing deadline for the ESPR and budget, as estimated by the Authority. 
 
6. The Consultant shall indicate the level of effort for each of the proposed tasks in the 

scope.  It is expected that the contract for the ESPR with the successful Consultant 
will be based on a not-to-exceed fee. 

 
7. Anticipated MBE/WBE participation (including proof of certification) and 

Affirmative Action efforts. MBE/WBE Certification shall be current at the time of 
submittal and a copy of the MBE/WBE certification letter from the State Office of 
Minority and Women Business Assistance (SOMWBA), or other agency which 
utilizes criteria similar to those found in Title 49 CFR, Part 26 should be provided in 
the submittal. 

 
Submissions are limited to a maximum of 30 double sided sheets (60 printed pages), not 
including resumes, firm brochures, and no acetate covers.  Fifteen copies of the Proposals 
should be submitted to Thomas W. Ennis, Senior Project Manager, Economic Planning & 
Development, Massachusetts Port Authority, Logan Office Center, One Harborside 
Drive, East Boston, MA 02128.  All submissions must be received by the Economic 
Planning and Development Department, Logan Office Center, second floor, room 205S 
no later than April 5, 2012 at  12:00 Noon. Late submittals will not be accepted. 
 
Pre-Proposal Briefing Session 
 
A pre-proposal briefing session will be held at 10:00 am on Weds. March 14, 2012 at the 
Logan Office Center (second floor EP&D Conference Room), One Harborside Drive, 
East Boston, MA. All questions shall be submitted by e-mail to Tom Ennis at 
tennis@massport.com no later then 5:00 pm on March 16, 2012.  Questions and Massport 
response will be distributed to briefing session attendees by March 23, 2012.  The session 
shall consist of a staff presentation followed by questions and answers. 
 



 
Selection Criteria 
 
Each Consultant will be evaluated on the basis of information provided by the prime 
Consultant and each of the subconsultants in its proposal concerning: 
 
1. Relevant and demonstrated project experience of each member of the Team 

particularly in relation to aviation, environmental reviews, cumulative impacts, 
airport planning and development, land planning, transportation planning (regional 
and ground access), air quality assessment, noise monitoring and analysis, water 
quality analysis, cultural and historical resources, sustainable development, 
environmental permitting regulations, and preparation of similar environmental 
documents. 

 
2. Project manager and individual project Team member qualifications and experience; 
 
3. Quality, creativity, and time required for the proposed approach; 
 
4. Familiarity with Massachusetts environmental regulations as they apply to L. G. 

Hanscom Field; knowledge and demonstrated sound judgment regarding relevant 
state and federal environmental regulations and technical analyses; 

 
5. Project organization, document control and sub consultant management; 
 
6. Ability to provide the required services and meet the filing deadline in the most 

timely and cost effect manner. 
 
7. The Consultant’s fee shall be negotiated. The budget to complete the 2012 ESPR is 

estimated to be approximately $650,000.   
 
8. MBE/WBE composition of the team. 
 
9. Other criteria that Massport deems appropriate. 
 
Please note that the criteria listing above are not set forth in an order of priority.  The 
Authority’s analysis of the proposals received will weigh each of the criteria, as it deems 
appropriate. 
 
The Authority expects that it will develop a list of qualified Consultants from the 
submitted proposals.  Proposals that do not meet the requisite submittal requirements or 
demonstrate the specified experience will, at the sole discretion of the Authority, be 
eliminated. 
 
In the interest of maintaining a fair selection process, consultants are respectfully 
requested to refrain from contacting the Authority staff or environmental regulators with 
regard to this project prior to the submittal deadline.  Any questions with respect to the 
requirements of the RFP should be submitted in writing to Tom Ennis by email at 



tennis@massport.com.  Questions and responses will be available for review by 
contacting Mr. Ennis. The 2005 Hanscom Field ESPR is available for review at 
Massport’s website. 
 
The Authority is soliciting competitive proposals pursuant to a determination that such a 
process best serves the interests of the Authority and the general public, and not because 
of any legal requirement to do so. The Authority reserves the right to accept one or more 
of the proposals, to reject proposals, to modify or amend with the consent of the proposer 
any proposal prior to acceptance, to terminate this RFP process, and to effect any 
agreement otherwise, all as the Authority in its sole judgement may deem to be in its best 
interest. 
 
By responding to this solicitation, consultants agree to accept the terms and conditions of 
the Authority’s standard work order agreement, a copy of the agreement can be found on 
the Authority’s web page at www.massport.com.  The exception to this standard 
agreement is the insurance requirement of $1,000,000 of automobile liability insurance. 
 
The Consultant selected by the Authority will be required to execute a standard 
Authority/Consultant contract with such changes as the Authority deems appropriate to 
this engagement. 
 
Massachusetts Port Authority 
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Proposed Scope 
2012 L. G. Hanscom Field 

Environmental Status & Planning Report 
February 2012 

 
PROJECT NAME:  2012 Hanscom Field Environmental Status & Planning Report  
PROJECT LOCATION:  Bedford, Massachusetts 
EOEA NUMBER:  5484/8696 
PROJECT PROPONENT:  Massachusetts Port Authority (The Authority) 
 
 
The Authority is committed to a multi-modal, multi-airport, multi-state regional transportation 
program that will satisfy future regional aviation demand. A key component of that 
transportation program is the use of regional airports to complement Boston-Logan 
International Airport (Logan). L.G. Hanscom Field, which is located in the four towns of 
Bedford, Concord, Lincoln, and Lexington, is New England’s premier general aviation (GA) 
airport. Minute Man National Historical Park is located just south and west of the airport in 
Lincoln and Concord.  As a reliever to Logan, Hanscom Field provides airside relief by annually 
serving approximately 170,000 GA operations. Hanscom Field handles over six times more GA 
operations than occur at Logan. The airport has supported niche commercial service.  This role 
for Hanscom Field was established in the Master Plan for the airport in 1978, clarified in the 
1980 Noise Rules, restated in the 1995 Generic Environmental Impact Report (GEIR), the 2000 L. 
G. Hanscom Field Environmental Status & Planning Report (ESPR), the 2005 ESPR, and 
continues to be the program for the future.  
 
 
Hanscom Field’s Master Plan and Noise Rules 
 
The Authority assumed ownership of Hanscom Field in 1974.  The airport is located 
approximately 20 miles northwest of Boston just outside Route 128/I-95 and is convenient to 
most of metropolitan Boston. The Federal Aviation Administration (FAA) identifies Hanscom 
Field as a reliever airport. As such, its primary role in the regional aviation system is to 
accommodate regional GA needs, which has included some commercial and cargo service.  This 
allows larger nearby airports to concentrate on large-scale commercial and cargo activity.  
 
In 1978, the Authority prepared a Master Plan for the airport. The preparation of the Master 
Plan included a lengthy and comprehensive public process. In 1980, after additional public 
process, Massport adopted the Hanscom Field Noise Rules, which were an outgrowth of the 
Master Plan. The Master Plan and the 1980 Noise Rules remain the framework for airport 
planning and operations today.  
 
The variety of aviation activities at Hanscom Field include private corporate aviation, 
recreational flying, pilot training, air charter, cargo, commuter service and limited military 
flights. The Master Plan and the 1980 Noise Rules contemplate and provide for commercial 
airline service. In fact, the 1980 Noise Rules specifically allow for passenger aircraft with up to 
60 seats. Commercial airlines have operated periodically at Hanscom Field since the mid-1970s. 
Pan Am is the most recent airline to provide commercial passenger services and Streamline 
currently provides scheduled charter service.  
 
History and Purpose of Environmental Status and Planning Report 
 
The Massachusetts Secretary of the Executive Office of Energy & Environmental Affairs 
(Secretary) has, since 1985, requested that the Authority prepare an Environmental Status and 
Planning Report (ESPR) every five years to evaluate the cumulative effect of growth and change 
at Hanscom Field and provide data and analyses on noise, ground transportation, air quality, 
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and water quality. The original GEIR, the 1995 GEIR Update,  the 2000 ESPR, the 2005 ESPR , 
and now the 2012 ESPR provide a retrospective analysis of the environmental effects of 
Hanscom Field while including analyses for future conditions.  The ESPR was deferred until 
analysis year 2012 due to the economic downturn and the number of aviation operations, which 
have remained well below the 2005 and future analysis years. 
 
As a result, these documents remain an effective planning tool from which the Authority’s 
policy and program developments are derived. The 2012 ESPR will present an overview of the 
operational environment and planning status of Hanscom Field and will provide long-range 
projections of environmental conditions against which the effects of future individual projects 
can be compared. The ESPR will allow the reader to see historical environmental information, 
current information, and a forecast of future environmental effects at Hanscom Field. The ESPR 
does not replace the requirement for filing an Environmental Notification Form (ENF) for a 
specific project if that project meets or exceeds a MEPA regulation threshold.  
 
The Authority filed its 2005 Draft ESPR with the Executive Office of Environmental Affairs 
(EOEA) in November 2006, the Draft ESPR received its Certificate on February 15, 2007 where 
the Draft ESPR was accepted as a Final ESPR (FESPR) and was noticed in the Monitor on 
February 20, 2007.  The Secretary issued the MEPA Certificate for the FESPR on March 29, 2007. 
The ESPR contains, among other things, an extensive discussion on air and ground 
transportation, cultural and historical resources, and detailed information on such technical 
issues as noise abatement, air quality, ground access, and water quality management. The 
MEPA  Certificate issued by the Secretary on March 29, 2007 determined that the 2005 ESPR 
“adequately and properly complies with the Massachusetts Environmental Policy Act.”  The 
Secretary’s Certificate requires that the major areas of analyses for the next ESPR include, but 
are not limited to, aviation planning, landside planning, ground access, noise, air quality, water 
quality, cultural and historical resources, sustainability and airport mitigation.  
 
Public Review and Participation 
 
In developing this proposed Scope, the Authority reviewed the Final MEPA Certificate for the 
2005 ESPR.  Per the proposed schedule, the Authority will convene the following: 
 

 Hold a public meeting to discuss the proposed MEPA scope which will be in addition to 
the MEPA scoping session 

 Convene up to four technical workshops during the public review process for the ESPR 
which will be in addition to the MEPA hearing for the ESPR. 

 
Format of the 2012 ESPR 
 
The 2012 ESPR will follow the general format of the 2005 ESPR.  Massport proposes to prepare a 
single ESPR, similar to what is done at Logan. The 2005 Hanscom ESPR ended up being a single 
document because EOEEA accepted the 2005 ESPR Draft as the Final ESPR.  In addition, 
Massport provides the Yearly Noise Report and the State of Hanscom every year to the public.  
Detailed ESPR technical studies will be summarized in a readable format to illustrate clearly the 
implications of recent trends, existing conditions and potential future scenarios. The ESPR will 
build on the base information developed for the 2005 ESPR, presenting policy considerations 
and an overview of the airport’s current and potential future role within the regional planning 
context, including a status report on the Authority’s proposed planning initiatives and projects.  
The 2012 ESPR technical studies will include analysis of airport activity levels, noise, ground 
access, air quality, water quality, natural resources, cultural and historical resources, and 
sustainability.  The chapters on ground transportation management, noise, air quality, and 
water quality will include the following sections: 
 

 Discussion of analysis methodologies and assumptions 
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 Report of 2012 conditions in comparison to previous years 
 Prediction of 2020 and 2030 conditions  

 
Forecasted activity levels for the future years may occur earlier or later than the forecast, but the 
analysis years of 2020 and 2030 will provide useful parameters for the analytical framework. 
 
CD-ROM versions and limited printed copies of the ESPR will be available for public review. 
The ESPR will be posted on the Authority’s web page. Supporting technical appendices will be 
provided as necessary. The following describes the proposed ESPR sections. 
 

I. Introduction 
 
This section will generally introduce the ESPR and place it in its environmental and 
regulatory context. This section will: 
 

 Summarize the evolution of the Hanscom Field environmental review process.  
 Describe the analysis framework for the environmental reporting and technical 

studies to be conducted.  
 Describe the organization of the 2012 Hanscom Field ESPR.  
 Summarize the major sections of the ESPR, with supporting graphics and data 

tables.  
 
II.  Facilities and Infrastructure 
 
This section will update information presented in the 2005 ESPR regarding the airfield and 
its supporting infrastructure and utility system, including: 
 

 The use and storage of hazardous materials at Hanscom Field, including jet fuel use 
and spill prevention efforts 

 The status of the Authority’s tenant audit program  
 The current status of the 21E sites at Hanscom Field  

 
III.  Airport Activity Levels 
 
This chapter will report on airport activity levels for 2005 to 2012 and describe the new 
forecasts of aviation activity for 2020 and 2030.   This is based on aviation forecasts done for 
all three Massport airports; Logan, Hanscom, and Worcester. The ESPR will use forecasts to 
assist in developing fleet projections for each future analysis year.  
 
The 2012 ESPR will describe historic airport activity levels. The ESPR uses specific analysis 
years to integrate airport activity levels with other areas of analysis, such as traffic 
projections. The ESPR will provide an update of activity levels at Hanscom Field according 
to the following: 
 

 Report on aircraft fleet mix and on activity levels of GA, commuter and military 
operations from 2005 to 2012.  

 Compare 2005-2012 activity levels to historic trends.  
 Compare actual 2012 activity levels to forecasted 2010 activity levels from the 2005 

ESPR.  
 Report on current and future trends within the airline industry. 

 
The ESPR will utilize forecasts developed for aviation activity for 2020 and 2030 based on 
recent trends at Hanscom Field and with consideration of the role that the airport plays in 
the regional airport system. The ESPR will report actual changes in fleet mix and aircraft 
operations at Hanscom Field – both increases and decreases – and compare these data to the 
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range of future activity levels and fleet mix defined by the moderate growth scenarios of the 
2005 ESPR.  Differences between actual and previously forecast activity levels will be 
explained and will be reflected in the underlying assumptions for the 2020 and 2030 
forecasts. The forecasts will also include coordination with forecasting for the Logan ESPR.  
 

 Prepare a 2020 growth scenario for activity levels and passenger forecasts. 
 Prepare growth scenario for activity levels that will vary the fleet mix and passenger 

forecasts for the year 2030, which is consistent with the Logan ESPR and other 
regional planning efforts.  

 
The fleet mix of the growth scenarios will include GA, military, commuter service and some 
cargo activity consistent with the 1978 Master Plan and 1980 Noise Rules. The scenarios will 
be based on recent trends at the airport as well as regional and national aviation trends.  
 
IV.  Airport Planning 
 
The Authority continues to assess planning strategies for operating an efficient airport in an 
environmentally sensitive manner.  As owner and operator of Hanscom Field, the Authority 
also must accommodate and guide airport tenant development. This section will describe 
the status of planning initiatives and projects for the: 
 

 Terminal Area 
 Airside Area 
 Landside Area 

 
This chapter will also report planning and development initiatives by the Minute Man 
National Historical Park, the Hanscom Air Force Base and the four contiguous towns that 
affect Hanscom Field and are affected by Hanscom Field. 
 
V.  Regional Transportation Context 
 
Hanscom Field is the premier GA facility serving Massachusetts and the New England 
region. The ESPR will describe the role of Hanscom Field in the region’s transportation 
system, and will report on the Authority’s efforts to strengthen the regional transportation 
system and on its cooperative efforts with other transportation agencies to promote an 
efficient regional aviation system with improved public/private transportation access. The 
ESPR will also describe Massport’s system of three airports and efforts to better utilize these 
facilities.  This chapter will update the information provided in the 2005 ESPR with the most 
current information provided in the Logan EDRs and ESPR in relation to Hanscom Field 
and will include the following:  
 

 For 2012, a report on regional airport operations, passenger activity levels, and the 
status of plans and new improvements as provided by regional airport authorities 
and a report on recent rail service initiatives by others that could affect air passenger 
travel including the North-South Station Rail Link, Acela Service, and bus service. 

 A discussion of the role that Logan International Airport plays in intercity travel 
choices.  

 Diversion opportunities to alternative modes and to New England airports. 
 A report on the integration of New England regional airport facilities as a regional 

system 
 A report on Hanscom Field’s role in the GA airport network.  
 A report on the current status of the ground access improvements at the four New 

England regional airports (Logan International Airport, T. F. Green Airport, 
Manchester Airport and Worcester Regional Airport) by state transportation 
agencies, including projected dates for completion of studies and/or construction 
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and an analysis to quantify the effects of these measures upon projected passenger 
levels at each of the airports.  

 
In addition, the ESPR will report on the Authority’s efforts to promote service at Worcester 
and other airports, as well as other Authority involvement to promote the regional 
transportation system.  
 
A report on relevant regional and local highway studies and transit projects will be 
included.  
 
VI.  Ground Transportation 
 
The ESPR will report on Ground Transportation conditions using the following indicators: 
 

 Traffic, roadway and access analysis results 
 Mode share data 
 Alternative transportation modes; availability and use. 
 Parking demand and management information 

 
Background growth in traffic within the Study Area attributed to Hanscom Field as 
compared to other area sources will be evaluated. The Study Area for the traffic analysis in 
the 2005 ESPR was bounded by Route 2A, Old Bedford Road, Route 62, Routes 4/225 and 
Route 128/I-95. The 2012 ESPR will include the fourteen intersections that were counted for 
the 2005 ESPR within this Study Area. The 2012 ESPR will identify and evaluate those Study 
Area intersections that Hanscom Field traffic contributes 10-percent or more to the existing 
traffic volumes on each intersection approach. The 2012 ESPR will also use this approach to 
evaluate the Study Area intersections for the forecast activity levels and years. 
 
Analyses conducted in support of the 2005 ESPR and other available information indicate 
that Hanscom Field currently does not have a sufficient commuting population to support a 
Transportation Management Association (TMA). The potential for developing partnerships 
with abutters and area businesses to facilitate a regional Transportation Demand 
Management (TDM) approach will be discussed in the ESPR. Other special topics will 
address recent studies, and issues raised in previous ESPR Certificates, reviewers’ 
comments, and will: 
 

 Report available information from the Authority’s survey of Hanscom Field 
employees. 

 Describe TDM strategies including potential for participation in a TMA.  
 Review, summarize and analyze, as necessary, existing metropolitan transportation 

documents and report as to how they relate to Hanscom Field access.  
 
VII. Noise  
 
The Noise chapter of the ESPR will report current conditions for the year 2012 and 
projections for the forecast activity levels and years using the following indicators: 
 

 EXP as calculated in accordance with FAA prescribed standards for the Integrated 
Noise Model (INM) and past practice at Hanscom Field 

 Day-Night Average Sound Level (DNL) contours.  
 Time-Above (TA) contours for a Given Threshold  

 
All noise contour levels will be computed using the INM.  The DNL levels depicted will be 
based on accepted EPA and FAA guidelines. Impacts assessment for both DNL and TA will 
be based on data from the 2010 U.S. Census. The ESPR will present the noise data from the 
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six permanent monitoring stations at Hanscom Field including minimum, maximum and 
average daily DNL values. Special topics will address recent studies, and issues raised in 
previous ESPR Certificates, reviewers’ comments, and will include, in consultation with the 
Authority: 
 

 A report on the Fly Friendly program at Hanscom Field and recommended touch 
and go procedures over the MMNHP. 

 An analysis and review for areas that are affected by noise from aircraft upon start-
up and take-off roll. 

 Update on the incorporated recommendations from the 1999 Report of the Hanscom 
Field Noise Workgroup. 

 Update on new noise monitoring system. 
 

 
VIII.  Air Quality  
 
The Air Quality chapter of the 2012 ESPR will report current conditions for the year 2012, 
industry update on airport-related greenhouse gasses (GHG’s), and projections for the 
forecast activity levels and years using the following indicators:  
 

 Emissions Inventory for: 
- Carbon Monoxide (CO) 
- Oxides of Nitrogen (NOx) 
- Volatile Organic Compounds (VOCs) 
- Particulate matter (PM10) and (PM2.5) 
- Green House Gases (GHG) 

 Available monitoring results for: 
- Ozone Precursors 
- Nitrogen Dioxide (NO2) 

 
IX. Wetlands/Wildlife/Water Resources 
 
The ESPR will include the most recent, wetlands delineation, and the identified vernal 
pools.  The ESPR will report wildlife habitat mapping using available information from 
Massachusetts Natural Heritage and Endangered Species Program (NHESP). The ESPR will 
provide an update of the Authority’s vegetation management program at Hanscom Field.  
 
The ESPR will report on any incremental changes to the Hanscom Field storm water 
management system and to the Storm Water Pollution Prevention Plan (SWPPP). The ESPR 
will report on the water quality monitoring program at the Shawsheen River. The ESPR will 
provide any available public information on the National Pollutant Discharge Elimination 
System (NPDES) permit, and the SWPPP. Reporting indicators for water quality 
improvement will include NPDES Permit monitoring results.   The ESPR will also report on 
the deicing monitoring program.  The 2012 ESPR will also report on the Vegetation 
Management Plan, the Hanscom Field Grassland Management Program and all associated 
monitoring and maintenance. 
 
X. Cultural and Historical Resources 
 
The 2012 ESPR will review and update the extensive data on historic and archeological 
resources completed as part of the 2005 Hanscom Field ESPR. The most current version of 
the State Register of Historic Places and the files of the Massachusetts Historical 
Commission will be reviewed, as will previous available planning studies conducted within 
or adjacent to Hanscom Field.  This information will be compared to the 2005 ESPR and 
updated where appropriate in the 2012 ESPR. 
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XI. Sustainable Development and Environmental Management System 
 
The Sustainable Development and Environmental Management System (EMS) chapter of 
the ESPR will report on the development of the Authority’s Sustainable Development 
Program and the EMS Program at Hanscom. The Authority received an ISO 14001 
Certification for Hanscom Field in 2001, making it the first airport in the nation to qualify. 
The Certification establishes objectives and targets, monitoring procedures and roles and 
responsibilities to track and manage the environmental performance of Hanscom Field. This 
chapter will include a discussion of the following: 
 

 Summary of existing sustainable practices currently being undertaken by the 
Authority at Hanscom Field 

 Report on recycling policy and efforts 
 Report on toxic reduction at the airport 
 Report on the EMS Program at Hanscom Field, including the  ISO 14001 Certification 
 Opportunities for sustainable development practices 

 
XII. MEPA Documentation 
 
This section will include a copy of the Secretary’s 2007 Certificate on the 2005 Hanscom 
Field ESPR, a copy of the Secretary’s Certificate on the scope for the 2012 ESPR, a reviewers 
list and a glossary of terms.  Supporting Technical appendices will be included in the report 
as necessary. The ESPR will respond to comments on the Proposed Scope in a topical 
format.  
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List of Reviewers  
  

 

 

Massport Board of Directors  

Secretary Richard Davey, Chairman  

Massachusetts Port Authority 

One Harborside Drive  

East Boston, MA 02128-2909  

Michael Angelini, Board Member  

Massachusetts Port Authority  

One Harborside Drive  

East Boston, MA 02128-2909 

Douglas Husid, Board Member  

Massachusetts Port Authority  

One Harborside Drive  

East Boston, MA 02128-2909  

Kathryn West, Board Member  

Massachusetts Port Authority  

One Harborside Drive  

East Boston, MA 02128-2909  

Paul J. McNally, Board Member  

Massachusetts Port Authority  

One Harborside Drive  

East Boston, MA 02128-2909  

L. Duane Jackson, Board Member  

Massachusetts Port Authority  

One Harborside Drive  

East Boston, MA 02128-2909  

 

Fred Mulligan, Board Member 

Massachusetts Port Authority 

One Harborside Drive  

East Boston, MA 02128-2909 

 

 

 

 

Federal 

Senator Scott Brown 

15 New Sudbury Street 

Boston, MA 02203 

Senator John F. Kerry  

One Bowdoin Square, 10
th

 Floor  

Boston, MA 02114  

Representative Edward J. Markey  

5 High Street, Suite 101  

Medford, MA 02155  

Representative Niki Tsongas 

492 Main Street 

Acton, MA 01720  

Representative John Tierney  

17 Peabody Square  

Peabody, MA 01960 

Advisory Council on Historic Preservation  

Old Post Office Building  

1100 Pennsylvania Avenue, NW, Suite 803 

Washington, DC 20004  

 

Amy Corbett, New England Regional Administrator 

FAA New England Region  

12 New England Executive Park, Box 510 Burlington, 

MA 01803 

Mary T. Walsh 

Manager Airports Division  

FAA New England Region, Airports Division  

12 New England Executive Park, Box 510  

Burlington, MA 01803 
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Richard Doucette 

Manager Environmental Program  

FAA New England Region  

12 New England Executive Park, Box 510 Burlington, 

MA 01803  

Dimitros Merageas  

FAA Control Tower  

4th Fl Tower Building/Hanscom Field  

Bedford, MA 01730  

EPA/Council on Environmental Quality  

722 Jackson Place, N.W.  

Washington, DC 20503  

Nancy Nelson, Superintendent  

National Park Service Minute Man National 

Historical Park  

174 Liberty Street  

Concord, MA 01742-1705 

Dennis Reidenbach, Regional Director  

National Park Service 

U.S. Custom House 

200 Chestnut Street  

Philadelphia, PA 19106 

Chris Perkins, Base Civil Engineer  

Hanscom Air Force Base  

120 Grenier Street  

Hanscom Air Force Base, MA 01730  

Colonel Charles P. Samaris, Division Engineer  

U.S. Army Corps of Engineers  

New England District  

696 Virginia Road  

Concord, MA 01742-2751  

 

H. Curtis Spalding, Regional Administration 

U.S. EPA New England Region 

One Congress Street 

Boston, MA 02114 

 

 

 

NE Field Office  

U.S. Fish & Wildlife Service  

Department of the Interior  

70 Commercial St., Suite 300  

Concord, NH 03301-5087  

Libby Herland, Project Leader  

Eastern Massachusetts NWR Complex  

73 Weir Hill Road  

Sudbury, MA 01776  

State 

Senator Steven Baddour  

MA State Senate  

State House, Room 208 

Boston, MA 02133  

The Honorable Susan C. Fargo  

MA State Senate  

State House, Room 504  

Boston, MA 02133 

The Honorable Kenneth J. Donnelly  

MA State Senate  

State House, Room 413-D  

Boston, MA 02133  

The Honorable Jennifer Flanagan  

MA State Senate  

State House, Room 410 

Boston, MA 02133 

The Honorable Cory Atkins  

MA House of Representatives  

State House, Room 166  

Boston, MA 02133 

The Honorable Jay R. Kaufman  

MA House of Representatives  

State House, Room 34  

Boston, MA 02133 

The Honorable Charles Murphy  

MA House of Representatives  

State House, Room 446 

Boston, MA 02133  
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The Honorable Thomas P. Conroy  

MA House of Representatives  

State House, Room 236  

Boston, MA 02133 

The Honorable Thomas M. Stanley  

MA House of Representatives  

State House, Room 167  

Boston, MA 02133  

Representative Joseph C. Wagner  

MA House of Representatives  

State House, Room 42 

Boston, MA 02133 

Executive Office of Energy and Environmental 

Affairs  

David Cash, Undersecretary for Policy 

100 Cambridge Street, Suite 900   

Boston, MA 02114  

Kenneth L. Kimmell, Commissioner 

Massachusetts Department of Environmental 

Protection  

One Winter Street  

Boston, MA 02108-4746  

 

Maeve Vallely-Bartlett, Director 

MEPA Office  

Executive Office of Energy Environmental Affairs  

100 Cambridge St, 9th Floor  

Boston, MA 02114 

William Gage, Environmental Analyst 

MEPA Office  

Executive Office of Energy Environmental Affairs  

100 Cambridge St, 9th Floor  

Boston, MA 02114 

John D. Viola, Assistant Regional Director 

Massachusetts Department of Environmental 

Protection/Northeast Regional Office  

205-B Lowell Street  

Wilmington, MA 01887 

 

David Shakespeare, MEPA Coordinator 

Massachusetts Department of Environmental 

Protection/Northeast Regional Office 

205-B Lowell Street 

Wilmington, MA 01887 

DCR Division of Water Supply Protection  

Attn: Environmental Reviewer  

251 Causeway Street  

Boston, MA 02114 

Clinton Bench 

Deputy Secretary for Transportation Planning  

The Massachusetts Department of Transportation 

10 Park Plaza, Room 4150  

Boston, MA 02116 

The Massachusetts Department of Transportation 

Attn: Environmental Reviewer  

10 Park Plaza, Room 3510  

Boston, MA 02116 

Leeroy Wagner  

MassRIDES  

10 Park Plaza, Suite 2180  

Boston, MA 02116 

The Massachusetts Department of Transportation 

Public/Private Development Unit  

10 Park Plaza  

Boston, MA 02116 

The Massachusetts Department of Transportation 

Highway Division 

MHD – District #4  

Attn: MEPA Coordinator  

519 Appleton Street  

Arlington, MA  02174 

Christopher Willenborg, Administrator Division 

The Massachusetts Department of Transportation 

Aeronautics Division 

10 Park Plaza, Room 6620  

Boston, MA 02116 
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Katie Servis 

The Massachusetts Department of Transportation 

Aeronautics Division  

Attn: MEPA Coordinator  

10 Park Plaza, Room 3510  

Boston, MA 02116-3966 

Massachusetts Historical Commission  

The Massachusetts Archives Building  

220 Morrissey Boulevard  

Boston, MA 02125 

Massachusetts Department Agricultural Resources  

Attn: MEPA Coordinator  

16 West Experiment Station  

University of Massachusetts  

Amherst MA 01003 

Thomas W. French, Ph.D., Assistant Director  

Natural Heritage and Endangered Species Program  

Massachusetts Division of Fish & Wildlife  

Commonwealth of Massachusetts  

One Rabbit Hill Road  

Westborough, MA 01581 

Massachusetts Department of Public Health  

Director of Environmental Health  

250 Washington Street  

Boston, MA 02108-4619 

Massachusetts Water Resource Authority  

Attn: MEPA Coordinator  

Charlestown Navy Yard  

100 First Avenue  

Boston, MA 02129 

Massachusetts Bay Transportation Authority  

Attn: MEPA Coordinator  

10 Park Plaza, 6th Floor  

Boston, MA 02216-3966 

State Transportation Library  

Public Review  

10 Park Plaza  

Boston, MA 02116-3973 

 

Regional 

Joel Barrera, Deputy Director 

Metropolitan Area Planning Council  

60 Temple Place/6th Floor  

Boston, MA 02111 

Marc Draisen 

Metropolitan Area Planning Council  

60 Temple Place/6th Floor  

Boston, MA 02111 

Martin Pillsbury, Environmental Division Manager 

Metropolitan Area Planning Council  

60 Temple Place/6th Floor  

Boston, MA 02111 

Amy A. Cotter 

Regional Transportation Planning Staff  

Metropolitan Area Planning Council  

10 Park Plaza, Room 2150  

Boston, MA 02116 

Julie Conroy 

Minuteman Advisory Group on Interlocal 

Coordination 

c/o MAPC 

60 Temple Place 

Boston, MA 02111 

Local 

Bedford 

Bedford Public Library  

7 Mudge Way  

Bedford, MA 01730-2168 

Richard T. Reed Town Manager  

10 Mudge Way           

Bedford, MA 01730 

Bedford Board of Health 

10 Mudge  

Bedford, MA 01730 
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Town Clerk  

Town Hall  

10 Mudge Way  

Bedford, MA 01730 

Elizabeth Bagdonas, Administrator  

Bedford Conservation Commission 

Town Hall  

10 Mudge Way  

Bedford, MA 01730 

Alethea Yates, Chair 

Bedford Historic Preservation Commission   

Town Hall  

10 Mudge Way  

Bedford, MA 01730 

Lisa Mustapich, Chair  

Bedford Planning Board  

10 Mudge Way  

Bedford, MA 01730 

Glenn Garber, Planning Director 

Town of Bedford 

10 Mudge Way  

Bedford, MA 01730 

Walter J. St. Onge III, Chair 

Board of Selectmen 

Town of Bedford 

10 Mudge Way  

Bedford, MA 01730 

Michael A. Rosenber 

Board of Selectmen 

Town of Bedford 

10 Mudge Way  

Bedford, MA 01730 

Mark Siegenthaler 

Board of Selectmen 

Town of Bedford 

10 Mudge Way  

Bedford, MA 01730 

 

 

Catherine B. Cordes, Clerk 

Board of Selectmen 

Town of Bedford 

10 Mudge Way  

Bedford, MA 01730 

Boston 

Bryan Glascock, Director  

Boston Environment Department  

One City Hall Plaza, Room 803  

Boston, MA 02201 

Maura Zlody  

Boston Environment Department  

One City Hall Plaza, Room 803  

Boston, MA 02201 

Thomas Tinlin, Commissioner  

Boston Transportation Department  

One City Hall Plaza, Room 721  

Boston, MA 02201 

Carlisle 

Planning Director  

Town of Carlisle  

108 Main Street P.O. Box 67  

Carlisle, MA 01741 

Concord  

Concord Public Library  

129 Main Street  

Concord, MA 01742 

Chris Whalen, Town Manager  

22 Monument Square 

P.O. Box 535  

Concord, MA 01742 
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Anita S. Tekle 

Town Clerk  

Town Offices  

22 Monument Square  

P.O. Box 535  

Concord, MA 01742 

Delia Kaye, Administrator  

Concord Natural Resources Commission      

141 Keyes Road                

Concord, MA 01742 

Holly Larner, Chair  

Concord Historical Commission  

Town Offices 

22 Monument Square  

P.O. Box 535  

Concord, MA 01742  

Marcia Rasmussen, Director 

Concord Historical Commission  

Town Offices 

22 Monument Square  

P.O. Box 535  

Concord, MA 01742  

Marcia Rasmussen, Director 

Concord Department of Planning & Land 

Management  

141 Keyes Road  

Concord, MA 01742  

Elise Woodward, Chair 

Board of Selectmen  

22 Monument Square 

P.O. Box 535  

Concord, MA 01742  

Carmin C. Reiss, Clerk 

Board of Selectmen  

22 Monument Square 

P.O. Box 535  

Concord, MA 01742  

 

 

Lexington  

Carey Memorial Library  

1874 Mass Ave. at Carey Hall  

Lexington, MA 02420-5385 

Carl F. Valente  

Town Manager  

1625 Mass. Avenue  

Lexington, MA 02420 

Town Clerk  

Town Offices  

1625 Mass Avenue  

Lexington, MA 02420 

Karen Mullins, Administrator  

Conservation Commission  

Town Offices  

1625 Mass Avenue  

Lexington, MA 02420 

Health Division  

Town Offices  

1625 Mass Avenue  

Lexington, MA 02420 

David Kelland, Chair  

Historical Commission   

Town Offices  

1625 Mass Avenue  

Lexington, MA 02420 

Wendy Manz, Chair  

Lexington Planning Board  

1625 Mass Avenue  

Lexington, MA 02420 

Maryann McCall-Taylor, Director  

Lexington Planning Department  

1625 Mass Avenue  

Lexington, MA 02420 

Paul B. Ash, Ph.D., Superintendent  

Lexington Public Schools  

1557 Mass Avenue  

Lexington, MA 02420 
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Hank Manz, Chair 

Board of Selectmen  

1625 Massachusetts Ave  

Lexington, MA 02420 

Deborah N. Mauger 

Board of Selectmen  

1625 Massachusetts Ave  

Lexington, MA 02420 

Lincoln 

Lincoln Public Library  

Reference Department  

3 Bedford Road  

Lincoln, MA 01773 

Timothy S. Higgins Town Administrator  

Lincoln Town Hall  

16 Lincoln Road  

Lincoln, MA 01773  

Town Clerk  

Town Office Building  

16 Lincoln Road, 1st Floor  

Lincoln, MA 01773 

Frederick L. Mansfield, Chair 

Board of Health  

Town Office Building  

16 Lincoln Road, 2nd Floor  

Lincoln, MA 01773 

Jim Meadors, Director  

Conservation Commission  

Town Office Building  

16 Lincoln Road, 2nd Floor  

Lincoln, MA 01773 

Ruth Wales, Chair 

Lincoln Historical Commission  

Box 6294  

Lincoln, MA 01773  

 

 

James Craig, Chair  

Lincoln Planning Board  

Town Office Building  

16 Lincoln Road, 2nd Floor  

Lincoln, MA 01773 

Chris Reilly, Director of Planning and Land Use 

Town Office Building  

16 Lincoln Road, 2nd Floor  

Lincoln, MA 01773 

Sara Mattes  

Selectmen, Town of Lincoln  

Hanscom Area Town Selectmen  

7 Conant Road  

Lincoln, MA 02173  

Peter Braun 

Selectmen, Town of Lincoln  

Hanscom Area Town Selectmen  

7 Conant Road  

Lincoln, MA 02173  

Gregory A. Woods 

Lincoln Water Department 

P .O. Box 6353  

Lincoln, MA 01773 

Organizations 

Craig Fuller, President  

Aircraft Owners and Pilot Association  

421 Aviation Way  

Frederick, MD 21701-4798 

Pam Howell, Vice President  

Annursnac Hill Association  

668 Annursnac Hill Road 

Concord, MA 01742 

Sheila Spellman 

Farm Board of Trustees  

5D South Commons 

Lincoln, MA 01773 
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Eileen Entin, President  

Citizen’s for Lexington Conservation  

P.O. Box 292  

Lexington, MA 02420-0003  

Lisa Litchfield, Administrator 

Concord Field Station  

100 Old Causeway Rd.  

Bedford, MA 01730 

Lexington Chamber of Commerce 

Mary Jo Bohart, Executive Director 

1875 Massachusetts Avenue 

Lexington, MA 02420 

John M. Steven, Chair 

Concord Land Conservation Trust  

P.O. Box 141  

Concord, MA 01742-0141 

Desiree Caldwell, Executive Director  

Concord Museum  

200 Lexington Road  

P.O. Box 146  

Concord, MA 01742-0146 

Marilyn Fowler, Chief Operations Officer 

Concord Chamber of Commerce  

15 Walden Street, Suite 7   

Concord, MA 01742 

Richard Kennelly, Jr.  

Conservation Law Foundation  

62 Summer Street  

Boston, MA 02116  

Gerard J. G. Ward, Headmaster  

Fenn School  

516 Monument Street  

Concord, MA 01742 

Jennifer L. Craig, Chair  

Fenn School  

Board of Trustees  

516 Monument Street  

Concord, MA 01742  

 

Robert K. Lemons, Managing Partner  

Finard & Company, LLC  

One Burlington Woods Drive  

Burlington, MA 01803 

Paul Guzzi, President and CEO  

Greater Boston Chamber of Commerce  

One Beacon St.  

Boston, MA 02108-3114 

Jim Phelps 

Signature Flight Support 

180 Hanscom Drive 

Bedford, MA 01730 

Jeanne Krieger, Chair 

HFAC  

Lexington Town Hall  

1625 Massachusetts Avenue  

Lexington, MA 02173 

Frank Diglio  

Jet Aviation of America, Inc.  

380 Hanscom Drive  

Hanscom Field  

Bedford, MA 01730-2630 

Dee Ortner, HFAC Member 

The League of Women Voters of Concord/Carlisle 

P.O. Box 34  

Concord, MA 01742 

John J. Clarke  

Director of Public Policy & Government Relations 

Mass Audubon  

208 South Great Road  

Lincoln, MA 01773 

Ford Van Weise 

Hanscom Aircraft Owners and Pilots Association 

380 Hanscom Drive 

Bedford, MA 01730 

E. Heidi Roddis  

Environmental Policy Specialist  

Massachusetts Audubon Society  

208 South Great Road  

Lincoln, MA 01773 



Proposed Scope 2012 L. G. Hanscom Field Environmental Status & Planning Report 
 

9 
 

John Williams, President  

Massachusetts Business Aviation Association  

60 Thoreau Street, Suite 208  

Concord, Massachusetts 01742  

Gregory P. Bialecki, Chair 

MassDevelopment  

160 Federal Street  

Boston, MA 02110 

Christopher R. Anderson, President  

Massachusetts High Technology Council  

Reservoir Place  

1601 Trapelo Road, Suite 336  

Waltham MA 02451-7333 

William C. Clendaniel, Chair  

Massachusetts Historical Society  

1154 Boylston Street  

Boston, MA 02215-3695 

Kathleen C. Giles, Head of School  

Middlesex School  

1400 Lowell Road  

Concord, MA 01742-9122  

E. Kay Cowan, Head of School  

Nashoba Brooks School  

200 Strawberry Hill Road  

Concord, MA 01742-5404  

James T. Brett, Secretary 

New England Council  

98 North Washington Street, Suite 201 

Boston, MA 02199 

Maureen A. Rogers, President  

North Suburban Chamber of Commerce  

76R Winn Street, Suite 3D  

Woburn, MA 01801 

Jan Turnquist, Executive Director  

(Alcott) Orchard House  

399 Lexington Road  

P.O. Box 343  

Concord, MA 01742  

 

Ken Heider  

Reebok Aviation Hangar  

1724 Hanscom Field  

Bedford, MA  01730  

Neil Rasmussen  

Save Our Heritage  

57 Main Street  

Concord, MA 01742 

Margaret Coppe, President  

Safeguarding the Historic Hanscom  

Area’s Irreplaceable Resources  

P.O. Box 441  

Concord, MA 01742  

Arthur P. Kreiger/  

Douglas H. Wilkins, Esq.  

Anderson & Kreiger LLP  

47 Thorndike Street  

Cambridge, MA 02141 

Bedford Chamber of Commerce 

Maureen Sullivan, Executive Director 

12 Mudge Way (2-2) 

Bedford, MA 01730 

Middlesex West Chamber of Commerce 

77 Great Road, Suite 214 

Alton, MA 01720 

Concord Chamber of Commerce 

Stephanie Stillman, Executive Director 

15 Walden Street, Suite 7 

Concord, MA 01742 

Rick Blaze, General Manager  

Signature Flight Support  

Hanscom Field   

Bedford, MA 01730-2698 

John Drobinski, Chair  

Sudbury, Assabet and Concord Wild & Scenic River 

Stewardship Council  

15 State Street  

Boston, MA 02109 
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John Coleman  

Thomas H. Lee Company  

Hanscom Drive  

Bedford, MA 01730 

Deborah Kreiser-Francis, Historic Site Manager  

The Old Manse  

The Trustees of Reservations  

P.O. Box 572  

269 Monument Street  

Concord, MA 01742-1837  

John H. Adams, Executive Director  

The Walden Woods Project  

44 Baker Farm  

Lincoln, MA 01773-3004  

Individuals 

The 2005 Hanscom Environmental Status and 

Planning Report is available on the Massport website 

at www.massport.com 
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The following is a list of summarized comments submitted to the Secretary of Energy and Environmental 

Affairs (EEA) during the MEPA public comment period when MEPA issued a draft scope for the 2012 

Hanscom ESPR.  For each comment, a formal response from Massport is provided.  The reader may also 

be referred to a specific section of the 2012 ESPR where a more detailed answer to the comment can be 

found. 

Table A-1 Response to Comments 

Number Comment Response 

EEA Secretary’s Certificate, May 18, 2012 

Facilities and Infrastructure 

EEA-1 Describe use and storage of hazardous materials 
including jet and leaded fuel, and spill prevention 
measures 

Massport has developed a Spill Prevention Control 
and Countermeasures (SPCC) Plan that covers 
general Massport operations. Tenants that store a 
total of more than 42,000 gallons of oil in underground 
storage tanks (USTs) and/or more than 1,320 gallons 
of oil in ASTs or containers are required to have a 
SPCC Plan as required under 40 CFR 112 (Oil 
Pollution Prevention).  For more information, see 
Section 2.4.6. 

EEA-2 Describe deficiencies in the water and wastewater 
distribution systems 

No deficiencies have been identified in Hanscom’s 
water and wastewater systems.  These facilities are 
described in Sections 2.4.3 and 2.4.4 respectively. 

EEA-3 Compare changes in water demand and wastewater 
between 2005 and 2012, and projections for 2020 and 
2030 

The history of water use from 1988 to 2012 is 
presented in Table 2-3.  Projections for future water 
usage have been generated based on the expected 
increase in airport operations.  See Section 2.4.3. 

EEA-4 Identify Massport’s water conservation measures at 
Hanscom 

Water conservation measures are directed by 
Massport’s Sustainable Design Guidelines applicable 
aspects of LEED.  See Section 11.3.3. 

EEA-5 Identify infiltration/inflow removal process for the MWRA 
wastewater system 

A summary of the MWRA’s annual infiltration/inflow 
reduction report for Lexington is provided in Section 
2.4.4.  A variety of projects are being studied and 
implemented in the Town of Lexington, but none are 
located at Hanscom. 

EEA-6 Status of Massport’s tenant audit program Massport continues to work cooperatively with tenants 
to ensure compliance with federal and state laws.  
The Environmental Audit Program is summarized in 
Section 9.15. 

EEA-7 Status of 21E sites Site remediation was completed in 2005 for the only 
MassDEP-listed disposal site that was open. Massport 
submitted documents to MassDEP and the U.S. EPA 
on May 22, 2006 to bring this site to regulatory 
closure.  See Section 2.4.12. 

EEA-8 Size and use of all existing structures and parking areas A current inventory of parking areas and occupancy 
was conducted as part of the 2012 ESPR.  See 
Section 2.4.2 and Table 2-2. 

Airport Activity Levels 

EEA-9 Report on activity levels from 2005 to 2012 and historic 
trends 

Hanscom’s total aircraft operations have declined by 
2.0 percent annually from approximately 218,000 
operations in 2000 to 166,000 operations in 2012.  
These levels are considerably lower than peak 
operations of more than 300,000 in 1970.  However, 
GA at Hanscom Field has recovered with an increase 
in operations of approximately 11 percent since 2009. 
See Section 3.4. 

EEA-10 Forecasts for 2020 and 2030 including fleet projections 
including comparison to previous forecasts 

GA activity at Hanscom Field is forecast to increase 
from approximately 164,800 operations in 2012 to 
166,515 operations in 2020 and 190,600 operations in 
2030. See Section 3.5. 

EEA-11 Explain process a commercial airline must follow to 
initiate service at Hanscom 

Procedures for new commercial service provider 
entrants are described in Section 3.4.5.1. 

EEA-12 Consider the effects of federal military base closings The forecasts assume that military operations will 
continue but remain low in future years. See Section 
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Number Comment Response 

3.5. 

Airport Planning 

EEA-13 Status of planning initiatives for terminal area, airside, 
and landside 

Planning initiatives are described in Chapter 4 and 
listed in Table 4-5.   

EEA-14 List projects in 5-year capital improvement program and 
potential applicability of MEPA review 

Massport’s 5-year capital improvement program is 
described in Section 4.4.1. 

EEA-15 Describe new FAA or Massport security requirements 
that could affect the environment 

Security projects are described in Section 4.4.3.  
Security fencing has been replaced due to it reaching 
its useful life.  Besides fencing, no security projects 
are expected to affect the environment. 

EEA-16 Planning initiatives undertaken by the Hanscom AFB, 
MMNHP, and four host towns that have an affect or are 
affected by Hanscom Field 

Planning activities at MMNHP are described in 
Section 4.2.4.1, at Hanscom AFB in Section 4.2.4.2, 
and the fours towns in Section 4.2.3. 

EEA-17 Discuss status of Federal Interagency Group 
discussions 

The federal interagency workgroup is described in 
Section 10.13.2.  The group has not formally 
convened in recent years. 

Regional Transportation Context 

EEA-18 Hanscom’s role in regional transportation and efforts by 
Massport to coordinate with other agencies 

Hanscom’s central role as New England’s premier GA 
airport is described in Section 5.3. 

EEA-19 2012 status report on regional transportation system A status report on the regional transportation system 
is discussed in Chapter 5 which covers aviation in 
Sections 5.4 and 5.5, Rail in Section 5.8, and Ground 
Access Improvements in Section 5.9.   

EEA-20 Report on recent rail initiatives and potential effects on 
Hanscom passenger travel 

Recent rail initiatives are discussed in Section 5.8. 

EEA-21 Role of Logan The role of Logan is described in Section 5.3.2.   

EEA-22 Diversion opportunities to other airports and other 
modes 

Diversion opportunities to other airports are described 
in Section 5.4 and 5.5, and other modes in 5.8 (Rail). 

EEA-23 Report on integration of the New England Regional 
transportation 

Integration of the New England Regional 
Transportation Plan is described among the various 
long range planning efforts in Section 5.7. 

EEA-24 Status of ground access improvement at New England 
airports 

The status of ground access improvements at New 
England Airports is described in Section 5.9. 

EEA-25 Update on Massport’s efforts to promote service at 
Worcester and other airports 

Efforts to promote service at Worcester and other 
airports are covered in Section 5.9.2 and 5.9.3.   

EEA-26 Report on relevant regional and local highway and 
transit projects 

Regional and local highway and transit projects are 
described in Section 6.2. 

Ground Transportation 

EEA-27 Report on 2012 ground transportation conditions 
including contribution of Hanscom Field to baseline 

Hanscom Field is an off-peak generator, meaning that 
peak traffic for Hanscom Field does not coincide with 
more general peak traffic in the area.  Hanscom-
related traffic contributed only four percent of total 
traffic along Route 2A in 2012.  See Section 6.4. 

EEA-28 Show how Massport is working with the Hanscom AFB 
and other abutters on TDM 

Massport has begun to collaborate with ground 
transportation coordinators at the AFB to provide 
information about TDM programs to employees and 
students working at Hanscom Field. Beginning in the 
winter of 2014, Massport and the AFB, in partnership 
with MassRIDES, will co-host a Transportation Fair on 
Hanscom Field to promote carpools, vanpools and 
available reward programs.  See Section 6.6.2. 

EEA-29 Update on Hanscom employee survey A commuter survey of Hanscom employees was 
conducted in 2013 and is summarized in Section 
6.4.1.1 with data provided in Appendix C. 

EEA-30 Describe TMA opportunities Massport has been exploring various TMA 
opportunities which are described in Section 6.6.2.5. 

EEA-31 Summarize existing metropolitan transportation 
documents 

Transportation planning is detailed in Section 6.3. 

EEA-32 Assess potential affects from considered non-aviation 
development (such as the Air and Space Museum) 

The potential affects from non-aviation development 
was programmed into future traffic forecasts as 
presented in Section 6.5. 

Noise 

EEA-33 Present 2012 conditions and report historic trends Noise levels at Hanscom Field decreased over the 
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Number Comment Response 

last several years, due primarily to quieter and better 
performing aircraft and decreases in operations. In 
addition, operational changes to the Fly Friendly 
Program which has reduced the number of touch-and-
go flights over the MMNHP and nearby residences 
has also had a positive impact.  See Section 7.6. 

EEA-34 Report projected levels for future planning years based 
on activity forecasts 

Noise levels for the planning years of 2020 and 2030 
are presented in Section 7.8.  2020 levels will 
increase from 2012 levels, but are calculated to be 
lower than 2005 with 2030 levels being slightly lower 
than  2005. 

EEA-35 Report any recent changes in INM Massport upgraded to version 7.0c for noise 
calculations in the 2012 ESPR and for new 
calculations of EXP.  See Section 7.5.3. 

EEA-36 Address engine run-ups and APUs/GPUs Massport has well-defined procedures for aircraft 
engine maintenance run-up and use of APUs/GPUs 
for Hanscom Field to minimize noise impacts. See 
Sections 7.4.1 and 7.4.2., respectively.  

EEA-37 Consider ground monitoring of noise “hot spots” where 
complaints are common 

The existing monitoring and modeling program 
provides an accurate representation of noise 
conditions at Hanscom.  Elevated levels as would be 
expected are experienced near the runway ends.  
Massport will continue to work with stakeholder to 
minimize impacts of noise in accordance with the 
Hanscom Master Plan and Regulations. 

EEA-38 Present data from six permanent monitoring locations 
including minimum, maximum, and average daily DNL 

Data is presented in Appendix C.   

EEA-39 Compare actual and predicted noise levels Measured versus modeled noise is presented in 
Section 7.6.2. 

EEA-40 Describe Noise Workgroup abatement measures that 
have been implemented and their effectiveness 

The status of noise workgroup abatement measures is 
described in Section 7.3 and listed in Tables 7-2 and 
7-3. 

EEA-41 Include an acoustical treatment to reduce noise impacts 
in engine run-up areas 

An acoustical treatment to reduce noise impacts in the 
engine run-up area is not feasible.  Potential impacts 
from run-ups have been minimized by relocating a 
portion of them to the East Ramp. 

EEA-42 Report on Fly Friendly Program In 2009, Massport instituted changes in the Fly 
Friendly Program to minimize flights over the MMNHP 
and nearby residential areas.  See section 7.8.5. 

EEA-43 Status of noise mitigation recommended on 2005 
Certificate at Wheeler-Meriam House, and proposal for 
other sites 

Noise mitigation has been achieved through 
implementation of changes to the Fly Friendly 
Program. 

EEA-44 Impacts of aircraft noise on wildlife and visitors at 
MMNHP and GMNWR 

Noise levels at MMNHP and Great Meadows National 
Wildlife Refuge (GMNWR) are reported for 2005 and 
2012 levels.  They show a decrease in noise impacts 
since 2005. See Table 10-1. 

EEA-45 Describe the MMNHP Soundscape Plan The NPS continues to draft the Soundscape Plan.  
Data collected by the NPS Natural Sound office was 
collected in 2008-09 and draft results have been 
provided for information purposes. 

Air Quality 

EEA-46 2012 levels and forecast for future years Emissions for 2012 are reported in Section 8.3.9 and 
Table 8-8.  Future emissions are presented in Section 
8.3.13.  These emission calculations demonstrate that 
emissions associated with Hanscom Field activity are 
a very small fraction of regional emissions. For all 
scenarios, air quality concentrations will be in 
compliance with the Massachusetts and National 
Ambient Air Quality Standards. 

EEA-47 Goals and projections for reducing GHG Goals for the reduction in GHG emissions are 
described in Section 8.3.3. 

EEA-48 Measures to reduce emissions from all on-site sources Measures to reduce on-site emissions are described 
in Section 8.4. 

EEA-49 Report on efforts to get FBOs to purchase alternative 
fuels 

A discussion of Massport’s work with FBO’s is 
presented in Section 8.4.1. 
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EEA-50 Federal standards for lead emissions from single piston 
aircraft and related public health information 

A description of federal standards for lead emissions 
is provided in Section 8.4.6. 

EEA-51 Report percentage of current and future fleet using 
100LL Avgas 

Based on 2013 operations at Hanscom (as of October 
2013), there are a total 246 reciprocating (piston) 
engines requiring 100 LL fuel or 69 percent of the 
current aircraft count.  See Section 8.4.6.1. 

EEA-52 Overview of Ultrafine Particulate Matter issues and 
status of MassDOT’s evaluation as outlined in the 2009 
Transportation Act 

Ultrafine Particulate Matter is summarized in Section 
8.4.7. 

Wetlands, Wildlife, Water Resources  

EEA-53 Status of wetland resources including vernal pools and 
perennial streams 

Existing wetland resource areas are described in 
Section 9.4 and shown on Figure 9-1. 

EEA-54 Update rare species, Vegetation Management Plan, and 
Grassland Management Plan 

Rare species are discussed in Section 9.7.1.  There 
are four listed species known to occur at Hanscom.  
The Vegetation Management Plan is discussed in 
Section 9.8.  The Grassland Management Plan is 
discussed in Section 9.9.   

EEA-55 Show GMNWR on all figures GMNWR is shown and labeled on relevant figures. 

EEA-56 Update on stormwater, NPDES, and the SWPPP An update on stormwater including NPDES and the 
SWPPP is provided in Section 9.14. 

EEA-57 Update on the Shawsheen River restoration work Status of restoration work on the Shawsheen Basin is 
described in Section 2.4.5.  

EEA-58 Update on water quality monitoring including that for 
deicing 

An update on water quality monitoring is provided in 
Section 9.16.2. 

EEA-59 Report on changes in impervious area from 2005 to 
2012 and for future projections 

There has been no change in impervious surface 
cover since 2005. Estimates for changes in 
impervious surface for planning years 2020 and 2030 
are reported in Table 4-9. 

Cultural and Historical Resources 

EEA-60 Update on historical and archaeological resources An update on historical and archeological resources is 
provided in Section 10.1. 

EEA-61 Respond to USFWS concerns about noise impacts on 
birds and turtles in the Concord Basin 

Noise impacts on the GMNWR have decreased since 
2005.  Massport will continue to work with 
stakeholders to minimize potential impacts of 
Hanscom.   

EEA-62 Consult with Towns to collect up to date information  Massport met with each of the four town historical 
commissions to collect up-to-date information. See 
section 10.4. 

EEA-63 Report on activities of the interagency group Activities of the interagency group are reported in 
Section 10.13.2. 

EEA-64 Describe NPS Soundscape goals and plans Soundscape goals and plans are described in Section 
10.13.1. 

EEA-65 Describe how Massport will work with the 
Massachusetts Department of Agricultural Resources 
(MADAR) and four communities to protect Massport 
agricultural land from conversion 

Massport’s coordination with MADAR is discussed in 
Section 10.14.9. 

Sustainable Development and Environmental Management System 

EEA-66 Describe Massport’s Program Massport’s Sustainable Development Program is 
described in Section 11.2. 

EEA-67 Existing practices at Hanscom Existing sustainability practices are described in 
Section 11.3. 

EEA-68 Recycling Since the 2005 ESPR, Massport has converted to 
single-stream recycling, which recycles a wider range 
of materials than the previous system. Hanscom will 
be outfitted with larger-capacity containers, which will 
be wirelessly monitored, reducing unnecessary 
services. See Section 11.3.5.4. 

EEA-69 Toxic reduction Hanscom Field is a Very Small Quantity generator (< 
220 lb/month) of Resource Conservation and 
Recovery Act (RCRA)-regulated hazardous waste and 
a Small Quantity generator (< 2,200 lb/month) of 
Massachusetts regulated hazardous waste.  See 
Section 11.3.5.3. 

EEA-70 EMS In May 2001, Hanscom Field became the first airport 
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in the U.S. to receive ISO 14001 certification through 
the development and implementation of an EMS.  An 
update on the implementation of the EMS is provided 
in Section 11.3.1. 

EEA-71 Sustainable design associated with future development Future sustainability efforts are described in Section 
11.5. 

EEA-72 Conformance to GreenDOT directives and guidelines The GreenDOT Program and Massport’s 
conformance is described in Section 11.2.4.5. 

Environmentally-Beneficial Measures 

EEA-73 List measures with responsible parties and estimated 
cost 

See Table 12-1. 

EEA-74 Whether Massport will institute night-time landing 
surcharge as a penalty for both GA and commercial 
flights 

Massport already institutes landing fees and a 
nighttime field-use surcharge for night-time 
operations. 

EEA-75 Program to institute higher surcharges for noisier 
aircraft 

This is not a legally feasible program to implement. 

EEA-76 Efforts to extend Fly Friendly to commercial flights Massport will consider a variety of practical measures 
to minimize noise impacts.  Because commercial 
flights historically represent a very small percentage of 
overall flights, this is not a measure that is expected to 
minimize noise, but would be implemented as needed. 

EEA-77 Noise attenuation at run-up areas Noise from run-ups is mitigated by directing a portion 
of run-ups to the East Ramp and away from sensitive 
noise receptors. 

Office of Niki Tsongas, U.S. House of Representatives, May 11, 2012 

TSO-1 Concerned about Massport's proposed plans to expand 
private jet infrastructure at Hanscom given its proximity 
to historic and natural resources and the recent 
designation of the area as one of the "11 Most 
Endangered Historic Places in America" by the National 
Trust for Historic Preservation. 

Massport works with local communities and 
stakeholders to minimize impacts on environmental 
and cultural resources.  The impacts of noise from 
aircraft activity have decreased over time.  Changes in 
noise from forecasted aircraft activity levels have also 
been assessed as presented in in Chapter 7.   

TSO-2 Given the interest of promoting economic development 
while preserving these resources, the ESPR should 
analyze proposed plans for expansion based on 
potential noise impacts to historic landscape. 

Massport has evaluated changes in noise associated 
with planning years of 2020 and 2030.  The detailed 
analysis is provided in Chapter 7, Noise and Chapter 
10, Cultural and Historical Resources. No portion of 
MMNHP is located in the 65 dB contour in 2012 or the 
planning years of 2020 and 2030.  No portion of 
MMNHP is located in the 55 dB contour in 2012 and 
2020 and only 0.4 acres occurs in 2030. 

TSO-3 Reiterates the recommendation to use 2010 actual 
conditions as baseline. 

The 2012 Base Year includes data beyond 
actual/existing conditions that is useful in generating 
more accurate forecast conditions, including recent 
activity from 2011/2012, as well as other historical 
activity for several aircraft types dating back to 1990. 

National Park Service, Minute Man National Historical Park, April 20, 2012 

NPS-1 Requests more focus on potential impacts to MMNHP 
and related non-federal, natural, cultural and 
archeological resources. 

Massport has assessed the potential impacts on 
MMNHP and cultural resources for 2012 and planning 
years of 2020 and 2030.  This detailed analysis is 
presented in Chapter 7, Noise and Chapter 10, 
Cultural and Historical Resources. 

NPS-2 States the need to address impacts of increased air 
traffic noise over the park and ground traffic along the 
historic Battle Road and other key locations, which 
result in adverse effects on historical and natural 
resources and ability of visitors to enjoy park. 

Massport prepared a noise impact assessment 
associated with air traffic over historic Battle Road and 
other key locations.  Ground traffic impacts are 
analyzed in Chapter 6.  Noise from aircraft is 
assessed in Chapter 7 and Chapter 10.  Noise has 
decreased since 2005 due primarily to technological 
trends toward quieter and better performing aircraft 
and decreases in operations as well as changes to 
touch-and-go patterns adopted in 2009. 

NPS-3 Suggests using the changes in aviation activity from 
2005 to 2010 ESPR and their environmental impacts as 
the baseline case, and recommends holding new plans 
to at or below 2010 impact levels. 

The 2012 Base Year includes data beyond 
actual/existing conditions that is useful in generating 
more accurate forecast conditions, including recent 
activity from 2011/2012, as well as other historical 
activity for several aircraft types dating back to 1990.  
Future development activities will be reviewed by 
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Federal, State, and local agencies for compliance with 
applicable environmental laws and regulations. See 
Chapters 7 and 10. 

NPS-4 Draws attention to Massport "L.G. Hanscom Field 2010 
Annual Noise Report," which indicates that MMNHP 
noise levels (at 56.1 dBA) are above EPA speech 
interference threshold (52 dBA). 

The reference to MMNHP noise levels of 56.1 dBA is 
a DNL measure which is averaged over the time 
period.  The speech interference level of 52 dBA 
refers to a level when an impact may occur.  Because 
one is an average and the other is an impact 
threshold, the two numbers cannot be compared to 
each other.  Noise is addressed in further detail in 
Chapters 7 and 10. 

NPS-5 Urges Massport to develop Hanscom within context of a 
regional transportation plan 

Massport agrees with the importance of planning 
future development at Hanscom consistent with 
regional transportation.  See Chapters 4 and 5 for 
information on consistency of development plans with 
regional planning efforts and the regional 
transportation network. 

U.S. Department of the Interior, Fish and Wildlife Service, Eastern Massachusetts National Wildlife Refuge Complex 

FWS-1 Requests better acknowledgement of Great Meadows 
National Wildlife Refuge (NWR) including marking on 
maps, a listing in the Glossary of Terms, mention in the 
local and regional context section, and a description of 
the significance of Great Meadows in Chapter 10 when 
discussing Henry David Thoreau and Ralph Waldo 
Emerson. 

Massport has included Great Meadows National 
Wildlife Refuge (GMNWR) on project figures and 
addressed specific comments in Chapter 10 including 
Section 10.14.5. 

FWS-2 Concern is expressed regarding noise and lead 
pollution impacts on wildlife and visitors, particularly at 
the Concord Impoundment. 

Chapter 7 presents an analysis of potential noise for 
planning years of 2020 and 2030.  ESPR Chapter 8, 
Air Quality explains new Federal standards related to 
use of lead-based fuel. As shown in Figure 7-9, noise 
over the Concord impoundment has decreased 
significantly between 2005 and 2012.  The future 
scenarios suggest that noise would increase in 2020 
and2030 but remain below 2005 levels including over 
the Concord impoundment (see Figures 7-17 and 7-
18). 

FWS-3 Concern is expressed that the ESPR does not address 
noise reduction and provides specific recommendations 
for revising noise analysis. 

Noise impacts and mitigation are discussed in 
Chapter 7. 
 

FWS-4 Expresses concern regarding lead emissions based on 
"2008 EPA Report on Lead Emissions from the Use of 
Leaded Aviation Gasoline in the United States" and 
requests further testing. 

Massport discusses the potential impacts of lead in 
Chapter 8, Air Quality. 

Office of Jay Kaufman, Massachusetts House of Representatives, Lexington District, 5/14/12 (Massport’s responses 
provided in writing) 

KAU-1 Requests clarification regarding use of single or multiple 
scenarios for forecast conditions and recommendation 
for use of one "realistic" scenario. 

As directed in the MEPA scope, a single "moderate 
growth scenario" has been used for forecasting future 
aviation activity.  A single forecast has been 
generated for both 2020 and 2030. 

KAU-2 Expresses concern regarding use of different base 
years for each ESPR, for the reason that it reduces 
ability to measure cumulative impact. 

The ESPR is a planning document, not a permit 
application.  The ESPR has been prepared to include 
noise contours for the 2012 Base Year, and the 2020 
and 2030 Forecast Conditions.  These results are 
compared with historical contours from 2000, and 
2005. 

KAU-3 Asks whether Massport would perform lead monitoring 
studies at Hanscom due to community concerns and 
anticipated Federal standards. 

ESPR Chapter 8, Air Quality describes the new 
Federal standards and includes a table illustrating 
current and future fleet use of lead-based fuel.  
Federal guidance targets study at other airports where 
it considers lead risks to be greater, therefore site 
specific studies at Hanscom are not warranted at this 
time. 

KAU-4 Air Quality:  Asks whether Massport would perform 
ultra-fine particulate matter monitoring studies at 
Hanscom due to community concerns and Federal 
standards. 

ESPR Chapter 8, Air Quality describes ultra-fine 
particulates as well as requirements of the 
Transportation Reform Act of 2009. 

Massachusetts Division of Fisheries and Wildlife, Natural Heritage & Endangered Species Program, May 15, 2012 
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ESP-1 Requested that proposed scope for ESPR include 
mapping of Natural Heritage & Endangered Species 
Program (NHESP) as "Priority Habitat for state-listed 
grassland bird species. 

Priority habitat of state listed species is included in 
Chapter 9. 

Metropolitan Area Planning Council, April 20, 2012 

MPC-1 Requests that Massport address concerns related to 
lead emissions as reported in the EPA's 2008 report on 
lead emissions for aviation gasoline in the ESPR. 

Massport included a discussion of potential impacts of 
lead emissions from aviation gasoline in Chapter 8, 
Air Quality. 

Save Our Heritage, April 19, 2012 

SOH-1 Notes designation of historic and natural resources 
surrounding Hanscom as "Last Chance Landscape" 
(Scenic America) and "11 Most Endangered Historic 
Places in America" (National Trust for Historic 
Preservation). These issues are unresolved and the 
ESPR is an opportunity to address them. 

Massport recognizes the importance of the 
environmental and cultural resources in the area 
surrounding Hanscom and supports the use of the 
ESPR in presenting existing conditions and 
minimizing impacts. See Chapter 10, Cultural and 
Historical Resources. 

SOH-2 Lists historic and natural resources in the region and 
describes their importance. 

Historic and natural areas are evaluated as part of the 
ESPR in Chapter 10. 

SOH-3 Reminds Massport to "honor the 1978 Master Plan that 
stipulates a 30 seat limit for commuter aircraft and 
excludes certificated passenger service." 

Massport's Master Plan and Noise Rules permit 
scheduled commercial passenger services with 
aircraft having not more than 60 seats, the current 
definitional size limit of commuter aircraft.  

SOH-4 States that 1980 noise rules do not supersede 1978 
Master Plan so Massport must comply with both by 
complying with the lower number of seats (30 rather 
than 60). 

See response to SOH-3. 

SOH-5 Encourages a single scenario scope that holds impacts 
at 2010 levels, implements an innovative plan to further 
mitigate all fleet-mix impacts, and complies with the 
Minute Man Park Soundscape Plan and the 
recommendations of the Federal Interagency Working 
Group charged with the mission to develop long-term 
protection goals for the Park and environs. 

The 2012 Base Year includes data beyond 
actual/existing conditions that is useful in generating 
more accurate forecast conditions, including recent 
activity from 2011/2012, as well as other historical 
activity for several aircraft types.  Massport will 
continue to work with stakeholders in minimizing 
impacts and ensuring compliance with Federal, state 
and local environmental laws and regulations.  See 
Chapter 3, Activity Levels. 

SOH-6 Airport Activity Levels - 2012 Hanscom ESPR should 
exclude study of additional commercial and cargo 
operations because Massport can facilitate these 
"limitations" via a multi-airport sponsorship; additionally, 
Massport should simultaneously prepare an ESPR for 
Worcester airport. 

Cargo is not included in the forecasted scenario at this 
time.  A modest level of commercial operations 
consistent with Massport Policy is included for the 
planning years 2020 and 2030.  ESPR documents are 
prepared for both Boston Logan and Hanscom.  
Regional concerns, including issues related Worcester 
Airport, are summarized in Chapter 5, Regional 
Transportation. 

SOH-7 Airport Planning - Emphasizes holding impacts to 2010 
levels; recommends adherence to Minute Man National 
Historical Park Soundscape Plan; recommends 
investigating/implementing take-off and landing 
procedures at higher altitudes to reduce local noise 
impacts. 

To ensure that the ESPR is as current as possible, the 
2012 year is presented as a baseline.  Aircraft activity 
levels are forecast for planning years of 2020 and 
2030 based on a reasonable assessment of market 
demand.  Massport will work with the local 
communities and stakeholders to minimize impacts of 
operations and associated airfield improvements 
including discussions about the MMNHP Soundscape 
Plan once it is produced.  Massport will continue to 
follow take-off and landing procedures governed by 
criteria set by the FAA to ensure aviation safety and 
minimize potential impacts on the ground. 

SOH-8 Landside Planning - Recommends establishing a 
"permanent boundary footprint" for Hanscom to ensure 
preservation of boundaries with adjacent resources. 

Massport's activities are confined to the property 
boundary at Hanscom and any required modifications 
to adjacent properties to protect aviation safety in 
accordance with Federal Aviation Administration. 

SOH-9 Traffic Impacts of Non-Active Aviation Development - 
Recommends evaluation of proposed Air and Space 
Museum for adverse traffic impacts to surrounding area, 
as well as flight operations due to air shows and 
performances. 

Potential traffic impacts of the proposed Air and 
Space Museum are presented in Chapter 6, Ground 
Transportation. 

SOH-10 Regional Transportation Context – the Hanscom 
expansion contradicts multi-airport transportation 
program, "as evidenced by the MAC study of 

Hanscom is an important component of the regional 
transportation network as evidence by 
“Massachusetts Statewide Airport Economic Impact 
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Massachusetts GA Airports." Study” prepared by the Massachusetts Department of 
Transportation Aeronautics Division.  It states that 
Hanscom’s contributes $249 million to the state 
economy. See Chapters 3, Activity Levels, and 5, 
Regional Transportation Context. 

SOH-11 Ground Transportation – development scenarios 
proposed in the ESPR should not increase traffic on 
Historic Battlefield Road. 

Hanscom currently contributes 4% of traffic levels on 
Battle Road.  That could rise to 5% in 2020 and 7% in 
2030 assuming the increase in airport activity 
forecasted.  Much of the traffic impact is associated 
with regional economic development and commuter 
patterns.  See Table 1-4 and Chapter 6, Ground 
Transportation for more information. 

SOH-12 Noise - the primary noise metric should be "Time Above 
(TA)" metric; additionally, suggests that MEPA require 
Massport to conduct a noise health assessment study of 
residents living under flight paths. 

A number of supplemental noise metrics are 
presented for consideration.  Only the 65 DNL has a 
regulatory implication.  A historic review of noise 
impacts shows that noise has decreased overtime.  
See Chapter 7. 

SOH-13 Air Quality - the 2012 ESPR must include lead in its air 
quality assessment. 

Lead is addressed in Chapter 8, Air Quality. 

SOH-14 Wetlands/Wildlife/Water Resources - States that lead 
measurements should be done by independent source. 

Lead is addressed in Chapter 8, Air Quality. 

SOH-15 Cultural and Historic Resources - Reminds Massport of 
Federal Interagency MOU to coordinate long-term 
preservation of area surrounding Hanscom due to its 
unique proximity to historical resources, as well as 
"Hanscom at Crossroads" document requesting 
moratorium on all new development until establishment 
of regional multi-modal transportation plan. 

Massport recognizes the cultural and historic 
importance of the Hanscom area and will continue to 
work with the local communities and regional 
stakeholders in the planning and operation of 
Hanscom. See Chapter 10, Cultural and Historical 
Resources. 

SOH-16 Sustainability - Reminds Massport that "sustainability" 
refers to environment and not just finances. 

Massport has conducted a number of sustainability 
programs that reduce environmental impact and 
provide long-term cost savings.  See Chapter 11. 

Hanscom Area Towns Committee, Environmental Subcommittee 4/4/12 (Massport’s responses provided in writing) 

HAT-1 Asks about parallel ESPR process for Worcester airport 
and incorporation of three airport regional system into 
ESPR scenario development and evaluation. 

ESPR documents are prepared for both Boston Logan 
and Hanscom.  Regional concerns, including issues 
related Worcester Airport, are summarized in Chapter 
5, Regional Transportation. 

HAT-2 Asks about rational basis for use of 2012 as Base Year 
versus 2010 Actual Conditions (preferred by HATS). 

The 2012 Base Year includes data beyond 
actual/existing conditions that is useful in generating 
more accurate forecast conditions, including recent 
activity from 2011/2012, as well as other historical 
activity for several aircraft types dating back to 1990. 
See Chapter 3, Airport Activity Levels. 
 

HAT-3 Asks about whether Base Year will account for 
actualization of 2005 forecast operations, as well as 
recommendations from Inter-agency Workgroup for 
protection of Minute Man Historical Park. 

See response to HATS-2 above.  Massport will also 
consider any recommendations from the Workgroup, 
however, at the time of writing, it was no longer active. 

HAT-4 Reiterates recommendation for using 2010 actual 
conditions as baseline, asking for agreement. 

See response to HATS-2 above. 

HAT-5 Asks about conformance to MassDOT GreenDOT 
directives. 

Massport is implementing a number of GreenDOT 
sustainability directives at Hanscom that mirrors 
GreenDOT goals, as well as Smart Growth regional 
planning considerations.  See Chapter 11, 
Sustainable Development and Environmental 
Management System. 

HAT-6 Asks about ESPR commitments related to monitoring 
and reducing lead emissions. 

A summary of the status of the proposed Federal lead 
emission reduction program is presented in Chapter 8, 
Air Quality.   

HAT-7 Asks whether ESPR would account for particulate 
matter in response to Transportation Health Act of 2009 
and whether it would fund or study health effects. 

Air quality reporting includes PM10 and PM2.5 
particulate matter. See Chapter 8, Air Quality.  

HAT-8 Asks about sufficient noise contour analysis to 
accurately assess annoyance and disturbance levels. 

Noise contours for a number of planning scenarios are 
included in Chapter 7, Noise. 

ShhAir, April 3, 2012 

Shh-1 Commits to active participation in the scoping process Massport appreciates the participation 
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for the Hanscom ESPR. 

Shh-2 Explains the strong community opposition to Hanscom 
expansion efforts in the past, reflecting stewardship of 
the area as unique in American history, as well as for 
environmental integrity. 

Massport recognizes the important environmental and 
cultural resources and the importance of the ESPR in 
minimizing impacts. 

Shh-3 Requests "good faith" collaboration between Massport 
and HATS ES in developing the ESPR scope. 

Massport recognizes the importance of working with 
local communities and stakeholder organizations in 
the development of the ESPR. 

Neighborhood Liaison for Concord Homes, May 7, 2012 

NLC-1 Provides detailed description of impact from Hanscom 
aircraft operations on daily life, due to noise and air 
quality disturbances, stated within the context of 
working to develop a "full, thorough, and open" ESPR. 

Massport appreciates public comments on local 
effects of Hanscom operations. See Chapter 3, Airport 
Activity Levels, Chapter 7, Noise, and Chapter 10, 
Cultural and Historical Resources. 

NLC-2 Chief concern:  emission of fumes, especially from 
aircraft using lead-based fuel, with particular impact on 
children. 

Massport has assessed potential effects from lead in 
Chapter 8, Air Quality. 

NLC-3 Secondary concern:  noise impact on families; states 
disagreement with FAA FONSI for plans to expand 
hangar capacity for storage and service of private jet 
aircraft; believes DNL 65 dB standard for incompatibility 
with residential land use is impractical; states that 
FAA/Massport have not performed noise testing on 
actual residential properties. 

Noise impacts are assessed in Chapter 7.  A variety of 
supplemental metrics are provided to understand 
potential effects. 

NLC-4 Current and future scenarios for Hanscom Field should 
not exceed the 2010 baseline and impacts should be 
mitigated 
from 2010 levels down. 

The 2012 Base Year includes data beyond 
actual/existing conditions that is useful in generating 
more accurate forecast conditions, including recent 
activity from 2011/2012, as well as other historical 
activity for several aircraft types dating back to 1990. 

NLC-5 A permanent boundary footprint should be established 
to limit incremental expansion at 
Hanscom Field (such as Massport's recent bid to 
purchase new airside Naval property). 

Massport appreciates the comments from the public. 

NLC-6 Massport should use the 30-seat limit for passenger 
aircraft noted in the Master Plan, not 
the 60-seat limit noted in the Noise Regulations. 

See response to SOH-3 above 

NLC-7 No new commercial or cargo service should be studied 
in current or future scenarios. 

Cargo is not included in future forecasts at this time.  
A modest increase is commercial operations 
consistent with Massport Policy is forecasted in the 
planning years based on expected demand. 

Belinda Gower, April 4, 2012 

Bel-1 Expresses frustration with continued increase in air 
traffic and pollution generated by Hanscom, with 
particular concern for three young children. 

Massport appreciates comments from the public.  
Information on aircraft activity shows that operations 
have decreased in recent years. See Chapter 3, 
Airport Activity Levels, Chapter 7, Noise, and Chapter 
8, Air Quality. 

Bel-2 Explains discomfort and stresses of living under flight 
path, including reports of neighbors moving away and 
health impacts like cardiovascular disease (e.g., 
hypertension, stroke). 

Massport appreciates the comments from the public. 

Bel-3 Requests that MEPA "take this environmental scoping 
process very seriously and request stringent 
measurements of lead, particulates, CO2 equivalent, 
and noise contours" and that "all unhealthy impacts be 
mitigated thoroughly and appropriately." 

Massport is complying with MEPA's requirements as 
directed in its scope for the 2012 ESPR. 

Walden Woods Project, May 8, 2012 

WAL-1 Explains that the primary impact from Hanscom on 
Walden Woods is interruption to outdoor education 
programs due to the inability of students and teachers to 
adequately hear presenters, degrading the 18th and 
19th century experience. 

Massport has included an assessment of noise 
impacts in Chapter 7. 

WAL-2 States concern that proposed scope of ESPR is too 
open-ended, with ability for Massport to make decisions 
based on market demands. 

Massport works with the local communities and 
stakeholders to assess current impacts of future 
development in a manner that is consistent with 
Massport's mission to provide air transportation. 

WAL-3 Explains that previous expansions in operations have A historical perspective on aircraft activity levels is 
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resulted in increased noise, degrading Walden Woods 
experience; thus, further increases of up to twice current 
capacity would further degrade the recreational and 
educational benefits. 

presented in Chapter 3, Airport Activity Levels and it 
shows that operations have decreased in recent 
years. 

WAL-4 Current and future scenarios for Hanscom Field should 
not exceed the 2010 baseline and impacts should be 
mitigated from 2010 levels down. 

See responses to HATS comments. 
 

WAL-5 A permanent boundary footprint should be established 
to limit incremental expansion at Hanscom Field (such 
as Massport's recent bid to purchase new airside Naval 
property). 

See responses to HATS comments. 
 

WAL-6 Massport should use the 30'seat limit for passenger 
aircraft noted in the Master Plan, not the 60-seat limit 
noted in the Noise Regulations. 

See responses to HATS comments. 
 

WAL-7 No new commercial or cargo service should be studied 
in current or future scenarios. 

See responses to HATS comments. 
 

Concord Museum, May 9, 2012 

MUS-1 Explains that the primary impact from Hanscom on the 
Concord Museum is interruption to outdoor education 
programs due to the inability of students and teachers to 
adequately hear presenters, degrading the 18th and 
19th century experience. 

Massport has included an assessment of noise 
impacts in Chapter 7. 

MUS-2 States concern that proposed scope of ESPR is too 
open-ended, with ability for Massport to make decisions 
based on market demands. 

Massport works with the local communities and 
stakeholders to assess current impacts and plan 
future development in a manner that is consistent with 
Massport's mission to provide air transportation. 

MUS-3 Explains that previous expansions in operations have 
resulted in increased noise, degrading Walden Woods 
experience; thus, further increases of up to twice current 
capacity would further degrade the recreational and 
educational benefits. 

A historical perspective on aircraft activity levels is 
presented in Chapter 3, Activity Levels and it shows 
that operations have decreased in recent years. 
Projected levels would be below historical peaks. 

MUS-4 Current and future scenarios for Hanscom Field should 
not exceed the 2010 baseline and impacts should be 
mitigated from 2010 levels down. 

See responses to HATS comments. 
 

MUS-5 A permanent boundary footprint should be established 
to limit incremental expansion at Hanscom Field (such 
as Massport's recent bid to purchase new airside Naval 
property). 

See responses to HATS comments. 
 

MUS-6 Massport should use the 30 seat limit for passenger 
aircraft noted in the Master Plan, not the 60-seat limit 
noted in the Noise Regulations. 

See responses to HATS comments. 
 

MUS-7 No new commercial or cargo service should be studied 
in current or future scenarios. 

See responses to HATS comments. 
 





Everose Schluter, PhD Rabbit Hill Road
Westborough, MA 01581
Voice: (508) 389-6346
Fax: (508) 389-7891

7. Metropolitan Area
Planning Council (MAPC),
Marc Draisen, Executive
Director

4/20/2012 Marc Draisen
Executive Director 60 Temple Place
Boston, MA 02111
617-451-2770

MPC-1

8. Save Our Heritage, Anna
West Winter, Executive
Director

4/19/2012 Anna West Winter, Executive Director
Save Our Heritage 57 Main Street
Concord, MA 01742
978-369-6662
Fax 978-369-6712
anna@saveourheritage.com

SOH-1 –
SOH-16

9. Hanscom Area Towns
Committee
Environmental
Subcommittee (HATS ES),
Richard Canale

4/4/2012 Richard Canale
Hanscom Area Towns Committee
Environmental Subcommittee (FIATS
ES)
Town Offices
Town of Lexington
Lexington, MA 02421
r.canale@rcn.com
781-861-0287

HAT-1 –
HAT-9

10. ShhAir, Margaret Coppe,
President, ShhAir Board

4/3/2012 Margaret Coppe
President, ShhAir Board
12 Barrymeade Drive Lexington, MA
02421
781-862-2637

Shh-1 –
Shh-3

11. Neighborhood Liaison for
Concord Homes
Lynn Vanacore Bloom

5/7/2012 Lynn Vanacore Bloom
Neighborhood Liaison for Concord
Homes 25 Fuller Lane
Concord, MA 01742
lbloom1978@aol.com

NLC-1 –
NLC-7

12. Belinda Gower 4/4/2012 Belinda Gower
63 Cedar Way
Concord, MA 01742
978-254-5915
bgower@mac.com

Bel-1 –
Bel-3

13 The Walden Woods
Project

5/8/2012 Kathi Anderson
Executive Director
44 Baker Farm
Lincoln, MA 01773-3004

WAL-1 –
WAL-7

14 Concord Museum 5/9/2012 Peggy Burke
Executive Director
200 Lexington Road
PO Box 146
Concord, MA 01742-0146

MUS-1 –
MUS-7
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2013 Hanscom Field Travel Questionnaire 

 



2013 Hanscom Field Travel Questionnaire
Page One

2013 Hanscom Field Travel Questionnaire  

To all commuters to Hanscom Field (employees and students):

Thank you for taking the time to give us your feedback. 

Why have you been given this questionnaire:

Massport is conducting a commute survey of all people working or attending classes at Hanscom Field.  These surveys
provide information to improve travel to and from the airport.

How to return the completed questionnaires:

Please complete this survey by  July 26, 2013. 

Should you have any questions regarding the survey:

Please contact Tom Ennis at 617.568.3546 or tennis@massport.com

 

We appreciate your participation and cooperation in completing the survey!

Page 2

1. Where do you currently reside?

Street address or nearest intersection

City

State

ZIP
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2012 Intersection Turning Movement Counts 
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Appendix C-3 

2012 Automatic Traffic Recorder (ATR) Counts 
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2012 Vehicle Occupancy Survey 

 



Hanscom Drive AM Vehicle Occupancy Counts

Start Time 1 2 3+ Total 1 2 3+ Total

06:00 AM 6 0 0 6 0 0 0 0

06:15 AM 24 2 0 26 2 0 0 2

06:30 AM 16 2 0 18 4 0 0 4

06:45 AM 24 2 0 26 4 0 0 4

07:00 AM 46 3 0 49 9 0 0 9

07:15 AM 60 7 1 68 5 0 0 5

07:30 AM 34 2 0 36 3 0 0 3

07:45 AM 20 2 1 23 5 0 0 5

08:00 AM 8 4 0 12 9 1 0 10

08:15 AM 16 2 0 18 10 0 0 10

08:30 AM 16 2 1 19 8 0 0 8

08:45 AM 13 1 0 14 6 0 0 6

Date:

Time:

12/19/2013

6:00 AM - 9:00 AM

City, State:

Entering Hanscom Drive

From South

Exiting Hanscom Drive

From South

N/S: Hanscom Drive

E/W: Old Bedford Road

Lexington, MA

Major Street:

Minor Street:

2012 Environmental Status and Planning Report                                                                                   C-397



Hanscom Drive PM Vehicle Occupancy Counts

3:00 PM - 6:00 PM

N/S: Hanscom Drive

E/W: Old Bedford Road

Lexington, MA

Start Time 1 2 3+ Total 1 2 3+ Total

3:00:00 PM 25 1 0 26 81 15 3 99

3:15:00 PM 11 1 0 12 12 3 0 15

3:30:00 PM 4 0 0 4 23 0 0 23

3:45:00 PM 11 1 1 13 21 1 0 22

4:00:00 PM 7 0 0 7 27 0 0 27

4:15:00 PM 4 1 0 5 10 3 0 13

4:30:00 PM 6 0 0 6 17 2 0 19

4:45:00 PM 7 1 0 8 15 1 0 16

5:00:00 PM 7 1 0 8 15 1 0 16

5:15:00 PM 3 1 0 4 10 1 0 11

5:30:00 PM 4 0 0 4 18 1 0 19

5:45:00 PM 4 0 0 4 12 3 0 15

Entering Hanscom Drive

From South

Exiting Hanscom Drive

From North

Major Street:

Minor Street:

Date:

Time:

12/17/2013

City, State:
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Appendix C-5 

SYNCHRO Level of Service Analysis: 2012 

 



Lanes, Volumes, Timings Existing AM Peak
5: Old Bedford Rd & Hanscom Dr 9/23/2013

Hanscom Field 12:00 pm 11/13/2012 Existing AM Peak Synchro 7 -  Report
Fink Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 34 216 0 0 19 1 137 101 0 3 23 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.991 0.850
Flt Protected 0.991 0.975 0.996
Satd. Flow (prot) 0 3548 0 0 3578 0 0 1852 0 0 1690 1615
Flt Permitted 0.991 0.975 0.996
Satd. Flow (perm) 0 3548 0 0 3578 0 0 1852 0 0 1690 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 13% 0%
Adj. Flow (vph) 58 273 0 0 32 2 165 153 0 3 36 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 331 0 0 34 0 0 318 0 0 39 3
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 34 216 0 0 19 1 137 101 0 3 23 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Hourly flow rate (vph) 58 273 0 0 32 2 165 153 0 3 36 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 544 526 36 662 526 153 36 153
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 544 526 36 662 526 153 36 153
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 85 33 100 100 92 100 90 100
cM capacity (veh/h) 391 410 1037 163 411 898 1588 1440

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 149 182 21 13 318 39 3
Volume Left 58 0 0 0 165 3 0
Volume Right 0 0 0 2 0 0 3
cSH 402 410 411 450 1588 1440 1700
Volume to Capacity 0.37 0.44 0.05 0.03 0.10 0.00 0.00
Queue Length 95th (ft) 42 56 4 2 9 0 0
Control Delay (s) 19.1 20.6 14.2 13.2 4.3 0.6 0.0
Lane LOS C C B B A A
Approach Delay (s) 19.9 13.9 4.3 0.6
Approach LOS C B

Intersection Summary
Average Delay 11.7
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 278 821 397 318 106 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.939 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1863 1708 0 1671 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1863 1708 0 1671 1583
Link Speed (mph) 30 30 30
Link Distance (ft) 753 771 267
Travel Time (s) 17.1 17.5 6.1
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Heavy Vehicles (%) 1% 2% 4% 5% 8% 2%
Adj. Flow (vph) 320 864 462 379 133 162
Shared Lane Traffic (%)
Lane Group Flow (vph) 320 864 841 0 132 162
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 278 821 397 318 106 118
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Hourly flow rate (vph) 320 864 462 379 132 162
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 462 2154 651
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 462 2154 651
tC, single (s) 4.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.6 3.3
p0 queue free % 71 0 66
cM capacity (veh/h) 1105 36 469

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 320 864 840 132 162
Volume Left 320 0 0 132 0
Volume Right 0 0 379 0 162
cSH 1105 1700 1700 36 469
Volume to Capacity 0.29 0.51 0.49 3.69 0.34
Queue Length 95th (ft) 30 0 0 Err 38
Control Delay (s) 9.6 0.0 0.0 Err 16.7
Lane LOS A F C
Approach Delay (s) 2.6 0.0 4513.3
Approach LOS F

Intersection Summary
Average Delay 574.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 34 18 143 282 149 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.957 0.913
Flt Protected 0.967 0.978
Satd. Flow (prot) 1723 0 1723 0 0 1838
Flt Permitted 0.967 0.978
Satd. Flow (perm) 1723 0 1723 0 0 1838
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Heavy Vehicles (%) 3% 0% 2% 0% 0% 2%
Adj. Flow (vph) 52 24 164 300 182 226
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 0 464 0 0 408
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 34 18 143 282 149 185
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Hourly flow rate (vph) 52 24 164 300 182 226
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 903 314 464
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 903 314 464
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 80 97 84
cM capacity (veh/h) 256 731 1108

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 76 464 407
Volume Left 52 0 182
Volume Right 24 300 0
cSH 322 1700 1108
Volume to Capacity 0.24 0.27 0.16
Queue Length 95th (ft) 23 0 15
Control Delay (s) 19.6 0.0 4.9
Lane LOS C A
Approach Delay (s) 19.6 0.0 4.9
Approach LOS C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 21 0 0 220 2 30 100 0 3 77 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.850
Flt Protected 0.988 0.989 0.998
Satd. Flow (prot) 0 3567 0 0 3603 0 0 1879 0 0 1825 1615
Flt Permitted 0.988 0.989 0.998
Satd. Flow (perm) 0 3567 0 0 3603 0 0 1879 0 0 1825 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 8 24 0 0 289 4 33 122 0 3 92 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 32 0 0 293 0 0 155 0 0 95 8
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 21 0 0 220 2 30 100 0 3 77 4
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Hourly flow rate (vph) 8 24 0 0 289 4 33 122 0 3 92 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 434 285 92 297 285 122 92 122
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 434 285 92 297 285 122 92 122
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 96 100 100 53 100 98 100
cM capacity (veh/h) 330 613 971 628 613 935 1516 1478

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 16 16 193 100 155 95 8
Volume Left 8 0 0 0 33 3 0
Volume Right 0 0 0 4 0 0 8
cSH 429 613 613 621 1516 1478 1700
Volume to Capacity 0.04 0.03 0.32 0.16 0.02 0.00 0.00
Queue Length 95th (ft) 3 2 34 14 2 0 0
Control Delay (s) 13.7 11.0 13.6 11.9 1.7 0.3 0.0
Lane LOS B B B B A A
Approach Delay (s) 12.4 13.0 1.7 0.3
Approach LOS B B

Intersection Summary
Average Delay 7.7
Intersection Capacity Utilization 26.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 89 333 831 162 249 380
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.973 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1845 1830 0 1787 1599
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1845 1830 0 1787 1599
Link Speed (mph) 30 30 30
Link Distance (ft) 743 582 267
Travel Time (s) 16.9 13.2 6.1
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Heavy Vehicles (%) 1% 3% 1% 1% 1% 1%
Adj. Flow (vph) 102 347 875 216 300 427
Shared Lane Traffic (%)
Lane Group Flow (vph) 102 347 1091 0 300 427
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 89 333 831 162 249 380
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Hourly flow rate (vph) 102 347 875 216 300 427
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 875 1534 983
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 875 1534 983
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 0 0
cM capacity (veh/h) 776 112 303

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 102 347 1091 300 427
Volume Left 102 0 0 300 0
Volume Right 0 0 216 0 427
cSH 776 1700 1700 112 303
Volume to Capacity 0.13 0.20 0.64 2.68 1.41
Queue Length 95th (ft) 11 0 0 690 564
Control Delay (s) 10.3 0.0 0.0 843.3 234.9
Lane LOS B F F
Approach Delay (s) 2.4 0.0 486.0
Approach LOS F

Intersection Summary
Average Delay 156.3
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 133 296 184 70 15 131
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.907 0.952
Flt Protected 0.985 0.994
Satd. Flow (prot) 1692 0 1778 0 0 1872
Flt Permitted 0.985 0.994
Satd. Flow (perm) 1692 0 1778 0 0 1872
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Heavy Vehicles (%) 1% 0% 1% 3% 0% 1%
Adj. Flow (vph) 156 340 256 140 20 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 496 0 396 0 0 166
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing PM Peak
10: Virginia Rd & Old Bedford Rd 9/23/2013

Hanscom Field 12:00 pm 11/13/2012 Existing PM Peak Synchro 7 -  Report
Fink Page 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 133 296 184 70 15 131
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Hourly flow rate (vph) 156 340 256 140 20 146
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 511 326 396
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 511 326 396
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 70 53 98
cM capacity (veh/h) 515 720 1174

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 497 396 166
Volume Left 156 0 20
Volume Right 340 140 0
cSH 640 1700 1174
Volume to Capacity 0.78 0.23 0.02
Queue Length 95th (ft) 184 0 1
Control Delay (s) 27.3 0.0 1.1
Lane LOS D A
Approach Delay (s) 27.3 0.0 1.1
Approach LOS D

Intersection Summary
Average Delay 13.0
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 34 225 0 0 21 0 143 106 0 3 23 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.992 0.975 0.996
Satd. Flow (prot) 0 3552 0 0 3610 0 0 1852 0 0 1690 1615
Flt Permitted 0.992 0.975 0.996
Satd. Flow (perm) 0 3552 0 0 3610 0 0 1852 0 0 1690 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 13% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 58 285 0 0 36 0 172 161 0 3 36 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 343 0 0 36 0 0 333 0 0 39 3
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 34 225 0 0 21 0 143 106 0 3 23 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Hourly flow rate (vph) 58 285 0 0 36 0 172 161 0 3 36 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 565 548 36 690 548 161 36 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 565 548 36 690 548 161 36 161
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 85 28 100 100 91 100 89 100
cM capacity (veh/h) 374 396 1037 140 398 890 1588 1431

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 153 190 24 12 333 39 3
Volume Left 58 0 0 0 172 3 0
Volume Right 0 0 0 0 0 0 3
cSH 388 396 398 398 1588 1431 1700
Volume to Capacity 0.39 0.48 0.06 0.03 0.11 0.00 0.00
Queue Length 95th (ft) 46 63 5 2 9 0 0
Control Delay (s) 20.2 22.2 14.6 14.3 4.3 0.6 0.0
Lane LOS C C B B A A
Approach Delay (s) 21.3 14.5 4.3 0.6
Approach LOS C B

Intersection Summary
Average Delay 12.3
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 289 854 413 453 135 139
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.929 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1863 1689 0 1671 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1863 1689 0 1671 1583
Link Speed (mph) 30 30 30
Link Distance (ft) 753 771 267
Travel Time (s) 17.1 17.5 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 1% 2% 4% 5% 8% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 332 899 480 539 169 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 332 899 1019 0 169 190
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 289 854 413 453 135 139
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Hourly flow rate (vph) 332 899 480 539 169 190
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 480 2313 750
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 480 2313 750
tC, single (s) 4.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.6 3.3
p0 queue free % 69 0 54
cM capacity (veh/h) 1087 28 411

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 332 899 1020 169 190
Volume Left 332 0 0 169 0
Volume Right 0 0 539 0 190
cSH 1087 1700 1700 28 411
Volume to Capacity 0.31 0.53 0.60 6.07 0.46
Queue Length 95th (ft) 33 0 0 Err 60
Control Delay (s) 9.8 0.0 0.0 Err 21.1
Lane LOS A F C
Approach Delay (s) 2.6 0.0 4709.2
Approach LOS F

Intersection Summary
Average Delay 649.3
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 35 19 150 295 156 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.957 0.913
Flt Protected 0.967 0.978
Satd. Flow (prot) 1723 0 1723 0 0 1838
Flt Permitted 0.967 0.978
Satd. Flow (perm) 1723 0 1723 0 0 1838
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 0% 2% 0% 0% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 54 25 172 314 190 237
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 0 486 0 0 427
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 35 19 150 295 156 194
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Hourly flow rate (vph) 54 25 172 314 190 237
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 946 329 486
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 946 329 486
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 77 96 83
cM capacity (veh/h) 238 717 1087

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 79 486 427
Volume Left 54 0 190
Volume Right 25 314 0
cSH 303 1700 1087
Volume to Capacity 0.26 0.29 0.17
Queue Length 95th (ft) 26 0 16
Control Delay (s) 21.0 0.0 5.0
Lane LOS C A
Approach Delay (s) 21.0 0.0 5.0
Approach LOS C

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 22 0 0 231 4 104 30 0 3 78 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.850
Flt Protected 0.988 0.964 0.998
Satd. Flow (prot) 0 3567 0 0 3596 0 0 1832 0 0 1825 1615
Flt Permitted 0.988 0.964 0.998
Satd. Flow (perm) 0 3567 0 0 3596 0 0 1832 0 0 1825 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 8 25 0 0 304 8 113 37 0 3 93 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 33 0 0 312 0 0 150 0 0 96 8
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 22 0 0 231 4 104 30 0 3 78 4
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Hourly flow rate (vph) 8 25 0 0 304 8 113 37 0 3 93 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 522 362 93 375 362 37 93 37
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 522 362 93 375 362 37 93 37
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 95 100 100 42 99 93 100
cM capacity (veh/h) 238 525 970 532 525 1042 1514 1587

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 16 17 203 109 150 96 8
Volume Left 8 0 0 0 113 3 0
Volume Right 0 0 0 8 0 0 8
cSH 331 525 525 545 1514 1587 1700
Volume to Capacity 0.05 0.03 0.39 0.20 0.07 0.00 0.00
Queue Length 95th (ft) 4 2 45 19 6 0 0
Control Delay (s) 16.5 12.1 16.1 13.3 5.9 0.3 0.0
Lane LOS C B C B A A
Approach Delay (s) 14.2 15.1 5.9 0.2
Approach LOS B C

Intersection Summary
Average Delay 10.2
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 92 341 851 187 367 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.971 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1845 1827 0 1787 1599
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1845 1827 0 1787 1599
Link Speed (mph) 30 30 30
Link Distance (ft) 743 582 267
Travel Time (s) 16.9 13.2 6.1
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Heavy Vehicles (%) 1% 3% 1% 1% 1% 1%
Adj. Flow (vph) 106 355 896 249 442 516
Shared Lane Traffic (%)
Lane Group Flow (vph) 106 355 1145 0 442 516
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 92 341 851 187 367 459
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Hourly flow rate (vph) 106 355 896 249 442 516
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 896 1587 1020
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 896 1587 1020
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 0 0
cM capacity (veh/h) 762 103 288

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 106 355 1145 442 516
Volume Left 106 0 0 442 0
Volume Right 0 0 249 0 516
cSH 762 1700 1700 103 288
Volume to Capacity 0.14 0.21 0.67 4.30 1.79
Queue Length 95th (ft) 12 0 0 Err 852
Control Delay (s) 10.5 0.0 0.0 Err 398.6
Lane LOS B F F
Approach Delay (s) 2.4 0.0 4830.1
Approach LOS F

Intersection Summary
Average Delay 1805.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 139 309 193 73 16 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.908 0.952
Flt Protected 0.984 0.994
Satd. Flow (prot) 1692 0 1778 0 0 1872
Flt Permitted 0.984 0.994
Satd. Flow (perm) 1692 0 1778 0 0 1872
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Heavy Vehicles (%) 1% 0% 1% 3% 0% 1%
Adj. Flow (vph) 164 355 268 146 21 152
Shared Lane Traffic (%)
Lane Group Flow (vph) 519 0 414 0 0 173
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 139 309 193 73 16 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Hourly flow rate (vph) 164 355 268 146 21 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 536 341 414
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 536 341 414
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 67 50 98
cM capacity (veh/h) 498 706 1156

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 519 414 174
Volume Left 164 0 21
Volume Right 355 146 0
cSH 624 1700 1156
Volume to Capacity 0.83 0.24 0.02
Queue Length 95th (ft) 221 0 1
Control Delay (s) 32.8 0.0 1.2
Lane LOS D A
Approach Delay (s) 32.8 0.0 1.2
Approach LOS D

Intersection Summary
Average Delay 15.6
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 225 0 0 21 0 143 138 0 5 33 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850
Flt Protected 0.990 0.978 0.996
Satd. Flow (prot) 0 3546 0 0 3610 0 0 1858 0 0 1692 1615
Flt Permitted 0.990 0.978 0.996
Satd. Flow (perm) 0 3546 0 0 3610 0 0 1858 0 0 1692 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 13% 0%
Adj. Flow (vph) 76 285 0 0 36 0 172 209 0 5 52 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 361 0 0 36 0 0 381 0 0 57 5
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 45 225 0 0 21 0 143 138 0 5 33 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.59 0.79 0.81 0.92 0.59 0.50 0.83 0.66 0.92 0.92 0.64 1.00
Hourly flow rate (vph) 76 285 0 0 36 0 172 209 0 5 52 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 634 616 52 759 616 209 52 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 634 616 52 759 616 209 52 209
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 77 21 100 100 90 100 89 100
cM capacity (veh/h) 334 361 1016 105 362 836 1567 1374

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 171 190 24 12 381 57 5
Volume Left 76 0 0 0 172 5 0
Volume Right 0 0 0 0 0 0 5
cSH 348 361 362 362 1567 1374 1700
Volume to Capacity 0.49 0.53 0.07 0.03 0.11 0.00 0.00
Queue Length 95th (ft) 65 73 5 3 9 0 0
Control Delay (s) 24.9 25.5 15.6 15.3 3.9 0.8 0.0
Lane LOS C D C C A A
Approach Delay (s) 25.2 15.5 3.9 0.7
Approach LOS D C

Intersection Summary
Average Delay 13.3
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings 2020 AM Peak
6: Route 2A & Hanscom Dr 9/18/2013

Hanscom Field 12:00 pm 11/13/2012 2020 AM Peak Synchro 7 -  Report
Fink Page 3

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 304 854 413 470 140 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.927 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1863 1685 0 1671 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1863 1685 0 1671 1583
Link Speed (mph) 30 30 30
Link Distance (ft) 753 771 267
Travel Time (s) 17.1 17.5 6.1
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Heavy Vehicles (%) 1% 2% 4% 5% 8% 2%
Adj. Flow (vph) 349 899 480 560 175 197
Shared Lane Traffic (%)
Lane Group Flow (vph) 349 899 1040 0 175 197
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 304 854 413 470 140 144
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Hourly flow rate (vph) 349 899 480 560 175 197
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 480 2358 760
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 480 2358 760
tC, single (s) 4.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.6 3.3
p0 queue free % 68 0 51
cM capacity (veh/h) 1087 25 406

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 349 899 1040 175 197
Volume Left 349 0 0 175 0
Volume Right 0 0 560 0 197
cSH 1087 1700 1700 25 406
Volume to Capacity 0.32 0.53 0.61 6.89 0.49
Queue Length 95th (ft) 35 0 0 Err 65
Control Delay (s) 9.9 0.0 0.0 Err 22.0
Lane LOS A F C
Approach Delay (s) 2.8 0.0 4712.2
Approach LOS F

Intersection Summary
Average Delay 660.7
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 35 19 150 301 160 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.957 0.912
Flt Protected 0.967 0.978
Satd. Flow (prot) 1723 0 1721 0 0 1838
Flt Permitted 0.967 0.978
Satd. Flow (perm) 1723 0 1721 0 0 1838
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Heavy Vehicles (%) 3% 0% 2% 0% 0% 2%
Adj. Flow (vph) 54 25 172 320 195 237
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 0 492 0 0 432
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 35 19 150 301 160 194
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Hourly flow rate (vph) 54 25 172 320 195 237
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 959 333 493
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 959 333 493
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 77 96 82
cM capacity (veh/h) 233 714 1081

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 79 493 432
Volume Left 54 0 195
Volume Right 25 320 0
cSH 297 1700 1081
Volume to Capacity 0.27 0.29 0.18
Queue Length 95th (ft) 26 0 16
Control Delay (s) 21.5 0.0 5.1
Lane LOS C A
Approach Delay (s) 21.5 0.0 5.1
Approach LOS C

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 22 0 0 231 4 104 37 0 4 111 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.850
Flt Protected 0.986 0.965 0.999
Satd. Flow (prot) 0 3559 0 0 3596 0 0 1834 0 0 1827 1615
Flt Permitted 0.986 0.965 0.999
Satd. Flow (perm) 0 3559 0 0 3596 0 0 1834 0 0 1827 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 10 25 0 0 304 8 113 45 0 4 132 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 35 0 0 312 0 0 158 0 0 136 10
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 22 0 0 231 4 104 37 0 4 111 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Hourly flow rate (vph) 10 25 0 0 304 8 113 45 0 4 132 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 572 412 132 425 412 45 132 45
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 572 412 132 425 412 45 132 45
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 95 95 100 100 38 99 92 100
cM capacity (veh/h) 206 491 923 491 491 1030 1465 1576

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 18 17 203 109 158 136 10
Volume Left 10 0 0 0 113 4 0
Volume Right 0 0 0 8 0 0 10
cSH 282 491 491 510 1465 1576 1700
Volume to Capacity 0.06 0.03 0.41 0.21 0.08 0.00 0.01
Queue Length 95th (ft) 5 3 50 20 6 0 0
Control Delay (s) 18.6 12.6 17.4 14.0 5.6 0.3 0.0
Lane LOS C B C B A A
Approach Delay (s) 15.7 16.2 5.6 0.2
Approach LOS C C

Intersection Summary
Average Delay 10.0
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 95 341 851 192 381 479
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1845 1825 0 1787 1599
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1845 1825 0 1787 1599
Link Speed (mph) 30 30 30
Link Distance (ft) 743 582 267
Travel Time (s) 16.9 13.2 6.1
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Heavy Vehicles (%) 1% 3% 1% 1% 1% 1%
Adj. Flow (vph) 109 355 896 256 459 538
Shared Lane Traffic (%)
Lane Group Flow (vph) 109 355 1152 0 459 538
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 95 341 851 192 381 479
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Hourly flow rate (vph) 109 355 896 256 459 538
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 896 1597 1024
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 896 1597 1024
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 0 0
cM capacity (veh/h) 762 101 287

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 109 355 1152 459 538
Volume Left 109 0 0 459 0
Volume Right 0 0 256 0 538
cSH 762 1700 1700 101 287
Volume to Capacity 0.14 0.21 0.68 4.55 1.87
Queue Length 95th (ft) 12 0 0 Err 922
Control Delay (s) 10.5 0.0 0.0 Err 436.3
Lane LOS B F F
Approach Delay (s) 2.5 0.0 4838.1
Approach LOS F

Intersection Summary
Average Delay 1846.6
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 139 310 193 73 17 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.908 0.952
Flt Protected 0.984 0.993
Satd. Flow (prot) 1692 0 1778 0 0 1870
Flt Permitted 0.984 0.993
Satd. Flow (perm) 1692 0 1778 0 0 1870
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Heavy Vehicles (%) 1% 0% 1% 3% 0% 1%
Adj. Flow (vph) 164 356 268 146 23 152
Shared Lane Traffic (%)
Lane Group Flow (vph) 520 0 414 0 0 175
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 139 310 193 73 17 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Hourly flow rate (vph) 164 356 268 146 23 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 539 341 414
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 539 341 414
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 67 50 98
cM capacity (veh/h) 495 706 1156

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 520 414 175
Volume Left 164 0 23
Volume Right 356 146 0
cSH 623 1700 1156
Volume to Capacity 0.83 0.24 0.02
Queue Length 95th (ft) 223 0 1
Control Delay (s) 33.2 0.0 1.2
Lane LOS D A
Approach Delay (s) 33.2 0.0 1.2
Approach LOS D

Intersection Summary
Average Delay 15.8
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 719 25 127 641 383 10 30 54 368 54 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 250 0 0 0 100 0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.944 0.922 0.889
Flt Protected 0.950 0.950 0.995 0.950
Satd. Flow (prot) 1770 1853 0 1770 1758 0 0 1709 0 1770 1656 0
Flt Permitted 0.062 0.219 0.962 0.678
Satd. Flow (perm) 115 1853 0 408 1758 0 0 1652 0 1263 1656 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 43 61 131
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1435 667 796 673
Travel Time (s) 32.6 15.2 18.1 15.3
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 159 817 28 144 728 435 11 34 61 418 61 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 159 845 0 144 1163 0 0 106 0 418 236 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 9.0 74.0 0.0 65.0 65.0 0.0 36.0 36.0 0.0 36.0 36.0 0.0
Total Split (%) 8.2% 67.3% 0.0% 59.1% 59.1% 0.0% 32.7% 32.7% 0.0% 32.7% 32.7% 0.0%
Maximum Green (s) 4.0 69.0 60.0 60.0 31.0 31.0 31.0 31.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.28 0.28 0.28
v/c Ratio 1.20 0.73 0.65 1.19 0.21 1.17 0.42
Control Delay 164.5 18.6 34.0 120.4 15.4 140.6 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 164.5 18.6 34.0 120.4 15.4 140.6 16.6
LOS F B C F B F B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 41.7 110.9 15.4 95.9
Approach LOS D F B F
Queue Length 50th (ft) ~62 376 68 ~983 23 ~354 57
Queue Length 95th (ft) #162 510 #160 #1197 65 #529 123
Internal Link Dist (ft) 1355 587 716 593
Turn Bay Length (ft) 250 250 100
Base Capacity (vph) 132 1163 223 978 509 356 561
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.20 0.73 0.65 1.19 0.21 1.17 0.42

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 81.8 Intersection LOS: F
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Route 2A & Mass Avenue
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 719 25 127 641 383 10 30 54 368 54 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94 0.92 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1770 1853 1770 1758 1709 1770 1656
Flt Permitted 0.06 1.00 0.22 1.00 0.96 0.68 1.00
Satd. Flow (perm) 115 1853 408 1758 1653 1262 1656
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 159 817 28 144 728 435 11 34 61 418 61 175
RTOR Reduction (vph) 0 1 0 0 20 0 0 44 0 0 94 0
Lane Group Flow (vph) 159 844 0 144 1143 0 0 62 0 418 142 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Effective Green, g (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.28 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1162 223 959 466 356 467
v/s Ratio Prot c0.04 0.46 0.65 0.09
v/s Ratio Perm c0.71 0.35 0.04 c0.33
v/c Ratio 1.20 0.73 0.65 1.19 0.13 1.17 0.30
Uniform Delay, d1 29.9 14.0 17.5 25.0 29.5 39.5 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 143.5 2.3 6.3 96.9 0.1 104.0 0.4
Delay (s) 173.4 16.3 23.8 121.9 29.6 143.5 31.4
Level of Service F B C F C F C
Approach Delay (s) 41.2 111.1 29.6 103.1
Approach LOS D F C F

Intersection Summary
HCM Average Control Delay 83.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 148 901 819 9 12 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.877
Flt Protected 0.993 0.996
Satd. Flow (prot) 0 1850 1861 0 1627 0
Flt Permitted 0.993 0.996
Satd. Flow (perm) 0 1850 1861 0 1627 0
Link Speed (mph) 30 30 30
Link Distance (ft) 1525 1435 707
Travel Time (s) 34.7 32.6 16.1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 168 1024 931 10 14 143
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1192 941 0 157 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 117.7% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 148 901 819 9 12 126
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 168 1024 931 10 14 143
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 941 2296 936
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 941 2296 936
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 77 59 55
cM capacity (veh/h) 729 33 321

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1192 941 157
Volume Left 168 0 14
Volume Right 0 10 143
cSH 729 1700 182
Volume to Capacity 0.23 0.55 0.86
Queue Length 95th (ft) 22 0 156
Control Delay (s) 7.3 0.0 86.1
Lane LOS A F
Approach Delay (s) 7.3 0.0 86.1
Approach LOS F

Intersection Summary
Average Delay 9.7
Intersection Capacity Utilization 117.7% ICU Level of Service H
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1050 930 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 1863 1863 0 1770 0
Flt Permitted 0.950
Satd. Flow (perm) 0 1863 1863 0 1770 0
Link Speed (mph) 30 30 30
Link Distance (ft) 846 1525 685
Travel Time (s) 19.2 34.7 15.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 0 1193 1057 1 1 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1193 1058 0 1 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM Peak No Build
4: Route 2A & Airport Road 9/23/2013

Hanscom Field 12:00 pm 11/13/2012 2030 AM Peak No Build Synchro 7 -  Report
Fink Page 7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1050 930 1 1 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 1193 1057 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1058 2251 1057
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1058 2251 1057
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 100
cM capacity (veh/h) 658 46 273

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1193 1058 1
Volume Left 0 0 1
Volume Right 0 1 0
cSH 658 1700 46
Volume to Capacity 0.00 0.62 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 85.7
Lane LOS F
Approach Delay (s) 0.0 0.0 85.7
Approach LOS F

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 236 0 0 22 1 150 112 0 3 25 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.992 0.850
Flt Protected 0.991 0.973 0.996
Satd. Flow (prot) 0 3548 0 0 3581 0 0 1849 0 0 1692 1615
Flt Permitted 0.991 0.973 0.996
Satd. Flow (perm) 0 3548 0 0 3581 0 0 1849 0 0 1692 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.59 0.80 0.81 0.92 0.59 0.50 0.83 0.80 0.92 0.92 0.80 1.00
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 13% 0%
Adj. Flow (vph) 63 295 0 0 37 2 181 140 0 3 31 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 358 0 0 39 0 0 321 0 0 34 3
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 37 236 0 0 22 1 150 112 0 3 25 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.59 0.80 0.81 0.92 0.59 0.50 0.83 0.80 0.92 0.92 0.80 1.00
Hourly flow rate (vph) 63 295 0 0 37 2 181 140 0 3 31 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 560 539 31 687 539 140 31 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 560 539 31 687 539 140 31 140
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 83 26 100 100 91 100 89 100
cM capacity (veh/h) 374 399 1043 133 400 913 1594 1456

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 161 197 25 14 321 35 3
Volume Left 63 0 0 0 181 3 0
Volume Right 0 0 0 2 0 0 3
cSH 389 399 400 434 1594 1456 1700
Volume to Capacity 0.41 0.49 0.06 0.03 0.11 0.00 0.00
Queue Length 95th (ft) 50 66 5 3 10 0 0
Control Delay (s) 20.7 22.5 14.6 13.6 4.7 0.7 0.0
Lane LOS C C B B A A
Approach Delay (s) 21.7 14.2 4.7 0.7
Approach LOS C B

Intersection Summary
Average Delay 13.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 304 898 434 470 141 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.929 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1863 1689 0 1671 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1863 1689 0 1671 1583
Link Speed (mph) 30 30 30
Link Distance (ft) 753 771 267
Travel Time (s) 17.1 17.5 6.1
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Heavy Vehicles (%) 1% 2% 4% 5% 8% 2%
Adj. Flow (vph) 349 945 505 560 176 199
Shared Lane Traffic (%)
Lane Group Flow (vph) 349 945 1065 0 176 199
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 304 898 434 470 141 145
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Hourly flow rate (vph) 349 945 505 560 176 199
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 505 2429 784
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 505 2429 784
tC, single (s) 4.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.6 3.3
p0 queue free % 67 0 49
cM capacity (veh/h) 1065 23 393

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 349 945 1064 176 199
Volume Left 349 0 0 176 0
Volume Right 0 0 560 0 199
cSH 1065 1700 1700 23 393
Volume to Capacity 0.33 0.56 0.63 7.78 0.51
Queue Length 95th (ft) 36 0 0 Err 69
Control Delay (s) 10.0 0.0 0.0 Err 23.2
Lane LOS B F C
Approach Delay (s) 2.7 0.0 4713.3
Approach LOS F

Intersection Summary
Average Delay 647.6
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 37 20 158 310 164 203
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.957 0.913
Flt Protected 0.967 0.978
Satd. Flow (prot) 1723 0 1722 0 0 1838
Flt Permitted 0.967 0.978
Satd. Flow (perm) 1723 0 1722 0 0 1838
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Heavy Vehicles (%) 3% 0% 2% 0% 0% 2%
Adj. Flow (vph) 57 27 182 330 200 248
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 0 512 0 0 448
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM Peak No Build
10: Virginia Rd & Old Bedford Rd 9/23/2013

Hanscom Field 12:00 pm 11/13/2012 2030 AM Peak No Build Synchro 7 -  Report
Fink Page 13

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 37 20 158 310 164 203
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Hourly flow rate (vph) 57 27 182 330 200 248
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 994 347 511
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 994 347 511
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 74 96 81
cM capacity (veh/h) 220 701 1064

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 84 511 448
Volume Left 57 0 200
Volume Right 27 330 0
cSH 281 1700 1064
Volume to Capacity 0.30 0.30 0.19
Queue Length 95th (ft) 30 0 17
Control Delay (s) 23.1 0.0 5.2
Lane LOS C A
Approach Delay (s) 23.1 0.0 5.2
Approach LOS C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 139 601 13 48 729 242 19 82 128 412 48 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 250 0 0 0 100 0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.963 0.925 0.882
Flt Protected 0.950 0.950 0.996 0.950
Satd. Flow (prot) 1770 1857 0 1770 1794 0 0 1716 0 1770 1643 0
Flt Permitted 0.051 0.258 0.959 0.500
Satd. Flow (perm) 95 1857 0 481 1794 0 0 1652 0 931 1643 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 16 48 140
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1435 667 796 673
Travel Time (s) 32.6 15.2 18.1 15.3
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 158 683 15 55 828 275 22 93 145 468 55 201
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 698 0 55 1103 0 0 260 0 468 256 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 11.0 89.0 0.0 78.0 78.0 0.0 61.0 61.0 0.0 61.0 61.0 0.0
Total Split (%) 7.3% 59.3% 0.0% 52.0% 52.0% 0.0% 40.7% 40.7% 0.0% 40.7% 40.7% 0.0%
Maximum Green (s) 6.0 84.0 73.0 73.0 56.0 56.0 56.0 56.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Actuated g/C Ratio 0.56 0.56 0.49 0.49 0.37 0.37 0.37
v/c Ratio 1.32 0.67 0.24 1.25 0.40 1.34 0.37
Control Delay 216.6 27.3 25.8 156.5 30.0 210.6 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 216.6 27.3 25.8 156.5 30.0 210.6 16.4
LOS F C C F C F B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 62.2 150.3 30.0 141.9
Approach LOS E F C F
Queue Length 50th (ft) ~148 466 31 ~1341 152 ~597 77
Queue Length 95th (ft) #292 588 63 #1553 225 #794 146
Internal Link Dist (ft) 1355 587 716 593
Turn Bay Length (ft) 250 250 100
Base Capacity (vph) 120 1040 234 881 647 348 701
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.32 0.67 0.24 1.25 0.40 1.34 0.37

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.34
Intersection Signal Delay: 112.7 Intersection LOS: F
Intersection Capacity Utilization 113.5% ICU Level of Service H
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Route 2A & Mass Avenue
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 139 601 13 48 729 242 19 82 128 412 48 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.96 0.92 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1857 1770 1793 1715 1770 1643
Flt Permitted 0.05 1.00 0.26 1.00 0.96 0.50 1.00
Satd. Flow (perm) 96 1857 481 1793 1652 931 1643
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 158 683 15 55 828 275 22 93 145 468 55 201
RTOR Reduction (vph) 0 0 0 0 8 0 0 30 0 0 88 0
Lane Group Flow (vph) 158 698 0 55 1095 0 0 230 0 468 168 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Effective Green, g (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Actuated g/C Ratio 0.56 0.56 0.49 0.49 0.37 0.37 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 1040 234 873 617 348 613
v/s Ratio Prot c0.05 0.38 0.61 0.10
v/s Ratio Perm c0.68 0.11 0.14 c0.50
v/c Ratio 1.31 0.67 0.24 1.25 0.37 1.34 0.27
Uniform Delay, d1 42.9 23.3 22.3 38.5 34.2 47.0 32.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 184.9 1.7 0.5 123.7 0.4 173.2 0.2
Delay (s) 227.7 25.0 22.8 162.2 34.6 220.2 33.1
Level of Service F C C F C F C
Approach Delay (s) 62.4 155.6 34.6 154.1
Approach LOS E F C F

Intersection Summary
HCM Average Control Delay 118.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 113.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 45 684 898 9 69 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.898
Flt Protected 0.997 0.988
Satd. Flow (prot) 0 1857 1861 0 1653 0
Flt Permitted 0.997 0.988
Satd. Flow (perm) 0 1857 1861 0 1653 0
Link Speed (mph) 30 30 30
Link Distance (ft) 1525 1435 707
Travel Time (s) 34.7 32.6 16.1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 51 777 1020 10 78 245
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 828 1030 0 323 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 45 684 898 9 69 216
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 51 777 1020 10 78 245
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1031 1905 1026
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1031 1905 1026
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 0 14
cM capacity (veh/h) 674 70 285

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 828 1031 324
Volume Left 51 0 78
Volume Right 0 10 245
cSH 674 1700 163
Volume to Capacity 0.08 0.61 1.99
Queue Length 95th (ft) 6 0 624
Control Delay (s) 2.1 0.0 511.0
Lane LOS A F
Approach Delay (s) 2.1 0.0 511.0
Approach LOS F

Intersection Summary
Average Delay 76.6
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 721 1069 2 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 1863 1863 0 1863 0
Flt Permitted
Satd. Flow (perm) 0 1863 1863 0 1863 0
Link Speed (mph) 30 30 30
Link Distance (ft) 846 1525 685
Travel Time (s) 19.2 34.7 15.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 0 819 1215 2 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 819 1217 0 0 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 721 1069 2 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 819 1215 2 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1217 2035 1216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1217 2035 1216
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 573 63 221

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 819 1217 0
Volume Left 0 0 0
Volume Right 0 2 0
cSH 573 1700 1700
Volume to Capacity 0.00 0.72 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 23 0 0 243 4 109 30 0 3 203 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.850
Flt Protected 0.988 0.963 0.999
Satd. Flow (prot) 0 3567 0 0 3596 0 0 1830 0 0 1826 1615
Flt Permitted 0.988 0.963 0.999
Satd. Flow (perm) 0 3567 0 0 3596 0 0 1830 0 0 1826 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 8 26 0 0 320 8 118 37 0 3 242 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 34 0 0 328 0 0 155 0 0 245 8
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 23 0 0 243 4 109 30 0 3 203 4
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Hourly flow rate (vph) 8 26 0 0 320 8 118 37 0 3 242 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 690 522 242 535 522 37 242 37
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 690 522 242 535 522 37 242 37
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 94 100 100 24 99 91 100
cM capacity (veh/h) 127 420 802 408 420 1042 1337 1587

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 17 17 213 115 155 245 8
Volume Left 8 0 0 0 118 3 0
Volume Right 0 0 0 8 0 0 8
cSH 200 420 420 439 1337 1587 1700
Volume to Capacity 0.08 0.04 0.51 0.26 0.09 0.00 0.00
Queue Length 95th (ft) 7 3 70 26 7 0 0
Control Delay (s) 24.6 13.9 22.0 16.1 6.2 0.1 0.0
Lane LOS C B C C A A
Approach Delay (s) 19.1 20.0 6.2 0.1
Approach LOS C C

Intersection Summary
Average Delay 10.6
Intersection Capacity Utilization 35.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 96 359 859 195 380 479
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1845 1825 0 1787 1599
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1845 1825 0 1787 1599
Link Speed (mph) 30 30 30
Link Distance (ft) 743 582 267
Travel Time (s) 16.9 13.2 6.1
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Heavy Vehicles (%) 1% 3% 1% 1% 1% 1%
Adj. Flow (vph) 110 374 904 260 458 538
Shared Lane Traffic (%)
Lane Group Flow (vph) 110 374 1164 0 458 538
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 96 359 859 195 380 479
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Hourly flow rate (vph) 110 374 904 260 458 538
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 904 1629 1034
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 904 1629 1034
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 85 0 0
cM capacity (veh/h) 756 96 283

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 110 374 1164 458 538
Volume Left 110 0 0 458 0
Volume Right 0 0 260 0 538
cSH 756 1700 1700 96 283
Volume to Capacity 0.15 0.22 0.68 4.76 1.90
Queue Length 95th (ft) 13 0 0 Err 932
Control Delay (s) 10.6 0.0 0.0 Err 448.3
Lane LOS B F F
Approach Delay (s) 2.4 0.0 4838.3
Approach LOS F

Intersection Summary
Average Delay 1822.7
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 147 235 202 77 16 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.918 0.952
Flt Protected 0.981 0.994
Satd. Flow (prot) 1704 0 1778 0 0 1872
Flt Permitted 0.981 0.994
Satd. Flow (perm) 1704 0 1778 0 0 1872
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Heavy Vehicles (%) 1% 0% 1% 3% 0% 1%
Adj. Flow (vph) 173 270 281 154 21 160
Shared Lane Traffic (%)
Lane Group Flow (vph) 443 0 435 0 0 181
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 147 235 202 77 16 144
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Hourly flow rate (vph) 173 270 281 154 21 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 560 358 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 560 358 435
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 64 61 98
cM capacity (veh/h) 482 691 1136

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 443 435 181
Volume Left 173 0 21
Volume Right 270 154 0
cSH 591 1700 1136
Volume to Capacity 0.75 0.26 0.02
Queue Length 95th (ft) 165 0 1
Control Delay (s) 27.1 0.0 1.1
Lane LOS D A
Approach Delay (s) 27.1 0.0 1.1
Approach LOS D

Intersection Summary
Average Delay 11.5
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 145 736 25 127 681 383 10 30 54 368 54 164
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 250 0 0 0 100 0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.995 0.946 0.922 0.887
Flt Protected 0.950 0.950 0.995 0.950
Satd. Flow (prot) 1770 1853 0 1770 1762 0 0 1709 0 1770 1652 0
Flt Permitted 0.062 0.206 0.961 0.678
Satd. Flow (perm) 115 1853 0 384 1762 0 0 1650 0 1263 1652 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 40 61 139
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1435 667 796 673
Travel Time (s) 32.6 15.2 18.1 15.3
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 165 836 28 144 774 435 11 34 61 418 61 186
Shared Lane Traffic (%)
Lane Group Flow (vph) 165 864 0 144 1209 0 0 106 0 418 247 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 9.0 74.0 0.0 65.0 65.0 0.0 36.0 36.0 0.0 36.0 36.0 0.0
Total Split (%) 8.2% 67.3% 0.0% 59.1% 59.1% 0.0% 32.7% 32.7% 0.0% 32.7% 32.7% 0.0%
Maximum Green (s) 4.0 69.0 60.0 60.0 31.0 31.0 31.0 31.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.28 0.28 0.28
v/c Ratio 1.25 0.74 0.69 1.23 0.21 1.17 0.44
Control Delay 181.3 19.3 38.6 139.6 15.4 140.6 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 181.3 19.3 38.6 139.6 15.4 140.6 16.5
LOS F B D F B F B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 45.2 128.9 15.4 94.5
Approach LOS D F B F
Queue Length 50th (ft) ~68 392 70 ~1052 23 ~354 59
Queue Length 95th (ft) #172 531 #179 #1267 65 #529 127
Internal Link Dist (ft) 1355 587 716 593
Turn Bay Length (ft) 250 250 100
Base Capacity (vph) 132 1163 209 979 509 356 565
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.25 0.74 0.69 1.23 0.21 1.17 0.44

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.25
Intersection Signal Delay: 90.5 Intersection LOS: F
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Route 2A & Mass Avenue
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 145 736 25 127 681 383 10 30 54 368 54 164
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.95 0.92 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1770 1854 1770 1762 1709 1770 1652
Flt Permitted 0.06 1.00 0.21 1.00 0.96 0.68 1.00
Satd. Flow (perm) 115 1854 384 1762 1652 1262 1652
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 165 836 28 144 774 435 11 34 61 418 61 186
RTOR Reduction (vph) 0 1 0 0 18 0 0 44 0 0 100 0
Lane Group Flow (vph) 165 863 0 144 1191 0 0 62 0 418 147 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Effective Green, g (s) 69.0 69.0 60.0 60.0 31.0 31.0 31.0
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.28 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1163 209 961 466 356 466
v/s Ratio Prot c0.05 0.47 0.68 0.09
v/s Ratio Perm c0.74 0.37 0.04 c0.33
v/c Ratio 1.25 0.74 0.69 1.24 0.13 1.17 0.32
Uniform Delay, d1 29.9 14.3 18.2 25.0 29.5 39.5 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 160.3 2.6 9.1 116.6 0.1 104.0 0.4
Delay (s) 190.2 16.9 27.3 141.6 29.6 143.5 31.5
Level of Service F B C F C F C
Approach Delay (s) 44.7 129.4 29.6 101.9
Approach LOS D F C F

Intersection Summary
HCM Average Control Delay 92.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 148 922 870 9 12 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.877
Flt Protected 0.993 0.996
Satd. Flow (prot) 0 1850 1861 0 1627 0
Flt Permitted 0.993 0.996
Satd. Flow (perm) 0 1850 1861 0 1627 0
Link Speed (mph) 30 30 30
Link Distance (ft) 1525 1435 707
Travel Time (s) 34.7 32.6 16.1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 168 1048 989 10 14 143
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1216 999 0 157 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 121.5% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 148 922 870 9 12 126
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 168 1048 989 10 14 143
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 999 2378 994
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 999 2378 994
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 76 53 52
cM capacity (veh/h) 693 29 298

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1216 999 157
Volume Left 168 0 14
Volume Right 0 10 143
cSH 693 1700 164
Volume to Capacity 0.24 0.59 0.96
Queue Length 95th (ft) 24 0 181
Control Delay (s) 8.1 0.0 114.6
Lane LOS A F
Approach Delay (s) 8.1 0.0 114.6
Approach LOS F

Intersection Summary
Average Delay 11.7
Intersection Capacity Utilization 121.5% ICU Level of Service H
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 1076 990 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.950
Satd. Flow (prot) 0 1863 1863 0 1770 0
Flt Permitted 0.950
Satd. Flow (perm) 0 1863 1863 0 1770 0
Link Speed (mph) 30 30 30
Link Distance (ft) 846 1525 685
Travel Time (s) 19.2 34.7 15.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 0 1223 1125 1 1 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1223 1126 0 1 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM Peak
4: Route 2A & Airport Road 9/23/2013

Hanscom Field 12:00 pm 11/13/2012 2030 AM Peak Synchro 7 -  Report
Fink Page 7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1076 990 1 1 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 1223 1125 1 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1126 2348 1126
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1126 2348 1126
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 100
cM capacity (veh/h) 620 40 249

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 1223 1126 1
Volume Left 0 0 1
Volume Right 0 1 0
cSH 620 1700 40
Volume to Capacity 0.00 0.66 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 98.5
Lane LOS F
Approach Delay (s) 0.0 0.0 98.5
Approach LOS F

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 75 236 0 0 22 1 150 224 0 10 80 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.992 0.850
Flt Protected 0.985 0.981 0.995
Satd. Flow (prot) 0 3531 0 0 3581 0 0 1864 0 0 1692 1615
Flt Permitted 0.985 0.981 0.995
Satd. Flow (perm) 0 3531 0 0 3581 0 0 1864 0 0 1692 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.59 0.80 0.81 0.92 0.59 0.50 0.83 0.80 0.92 0.92 0.80 1.00
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 13% 0%
Adj. Flow (vph) 127 295 0 0 37 2 181 280 0 11 100 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 422 0 0 39 0 0 461 0 0 111 10
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 75 236 0 0 22 1 150 224 0 10 80 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.59 0.80 0.81 0.92 0.59 0.50 0.83 0.80 0.92 0.92 0.80 1.00
Hourly flow rate (vph) 127 295 0 0 37 2 181 280 0 11 100 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 784 763 100 911 763 280 100 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 784 763 100 911 763 280 100 280
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 50 0 100 0 87 100 88 99
cM capacity (veh/h) 255 293 956 0 294 764 1505 1294

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 225 197 25 14 461 111 10
Volume Left 127 0 0 0 181 11 0
Volume Right 0 0 0 2 0 0 10
cSH 270 293 294 321 1505 1294 1700
Volume to Capacity 0.83 0.67 0.08 0.04 0.12 0.01 0.01
Queue Length 95th (ft) 170 112 7 4 10 1 0
Control Delay (s) 61.0 39.3 18.4 16.7 3.7 0.8 0.0
Lane LOS F E C C A A
Approach Delay (s) 50.9 17.8 3.7 0.8
Approach LOS F C

Intersection Summary
Average Delay 23.0
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 356 898 434 530 167 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.925 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1863 1681 0 1671 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1863 1681 0 1671 1583
Link Speed (mph) 30 30 30
Link Distance (ft) 753 771 267
Travel Time (s) 17.1 17.5 6.1
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Heavy Vehicles (%) 1% 2% 4% 5% 8% 2%
Adj. Flow (vph) 409 945 505 631 209 237
Shared Lane Traffic (%)
Lane Group Flow (vph) 409 945 1136 0 209 237
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 356 898 434 530 167 173
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.95 0.86 0.84 0.80 0.73
Hourly flow rate (vph) 409 945 505 631 209 237
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 505 2584 820
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 505 2584 820
tC, single (s) 4.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.6 3.3
p0 queue free % 62 0 37
cM capacity (veh/h) 1065 16 375

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 409 945 1136 209 237
Volume Left 409 0 0 209 0
Volume Right 0 0 631 0 237
cSH 1065 1700 1700 16 375
Volume to Capacity 0.38 0.56 0.67 12.67 0.63
Queue Length 95th (ft) 46 0 0 Err 104
Control Delay (s) 10.5 0.0 0.0 Err 29.7
Lane LOS B F D
Approach Delay (s) 3.2 0.0 4698.6
Approach LOS F

Intersection Summary
Average Delay 714.8
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 41 24 158 333 179 203
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.955 0.911
Flt Protected 0.968 0.977
Satd. Flow (prot) 1722 0 1719 0 0 1837
Flt Permitted 0.968 0.977
Satd. Flow (perm) 1722 0 1719 0 0 1837
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Heavy Vehicles (%) 3% 0% 2% 0% 0% 2%
Adj. Flow (vph) 63 32 182 354 218 248
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 0 536 0 0 466
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 41 24 158 333 179 203
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.75 0.87 0.94 0.82 0.82
Hourly flow rate (vph) 63 32 182 354 218 248
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1043 359 536
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1043 359 536
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 68 95 79
cM capacity (veh/h) 200 690 1042

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 95 536 466
Volume Left 63 0 218
Volume Right 32 354 0
cSH 263 1700 1042
Volume to Capacity 0.36 0.32 0.21
Queue Length 95th (ft) 40 0 20
Control Delay (s) 26.3 0.0 5.6
Lane LOS D A
Approach Delay (s) 26.3 0.0 5.6
Approach LOS D

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 149 639 13 48 756 242 19 82 128 412 48 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 0 250 0 0 0 100 0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.964 0.925 0.881
Flt Protected 0.950 0.950 0.996 0.950
Satd. Flow (prot) 1770 1857 0 1770 1796 0 0 1716 0 1770 1641 0
Flt Permitted 0.051 0.225 0.958 0.500
Satd. Flow (perm) 95 1857 0 419 1796 0 0 1651 0 931 1641 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 15 48 145
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1435 667 796 673
Travel Time (s) 32.6 15.2 18.1 15.3
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 169 726 15 55 859 275 22 93 145 468 55 208
Shared Lane Traffic (%)
Lane Group Flow (vph) 169 741 0 55 1134 0 0 260 0 468 263 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 11.0 89.0 0.0 78.0 78.0 0.0 61.0 61.0 0.0 61.0 61.0 0.0
Total Split (%) 7.3% 59.3% 0.0% 52.0% 52.0% 0.0% 40.7% 40.7% 0.0% 40.7% 40.7% 0.0%
Maximum Green (s) 6.0 84.0 73.0 73.0 56.0 56.0 56.0 56.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Actuated g/C Ratio 0.56 0.56 0.49 0.49 0.37 0.37 0.37
v/c Ratio 1.41 0.71 0.27 1.29 0.40 1.34 0.37
Control Delay 252.1 28.9 27.3 170.4 30.0 210.6 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 252.1 28.9 27.3 170.4 30.0 210.6 16.3
LOS F C C F C F B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 70.4 163.8 30.0 140.7
Approach LOS E F C F
Queue Length 50th (ft) ~171 513 31 ~1405 152 ~597 79
Queue Length 95th (ft) #319 645 66 #1615 225 #794 149
Internal Link Dist (ft) 1355 587 716 593
Turn Bay Length (ft) 250 250 100
Base Capacity (vph) 120 1040 204 882 646 348 704
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.41 0.71 0.27 1.29 0.40 1.34 0.37

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.41
Intersection Signal Delay: 119.6 Intersection LOS: F
Intersection Capacity Utilization 115.5% ICU Level of Service H
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Route 2A & Mass Avenue
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 149 639 13 48 756 242 19 82 128 412 48 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.96 0.92 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1857 1770 1795 1715 1770 1642
Flt Permitted 0.05 1.00 0.23 1.00 0.96 0.50 1.00
Satd. Flow (perm) 96 1857 420 1795 1651 931 1642
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 169 726 15 55 859 275 22 93 145 468 55 208
RTOR Reduction (vph) 0 0 0 0 8 0 0 30 0 0 91 0
Lane Group Flow (vph) 169 741 0 55 1126 0 0 230 0 468 172 0
Turn Type pm+pt Perm Perm Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Effective Green, g (s) 84.0 84.0 73.0 73.0 56.0 56.0 56.0
Actuated g/C Ratio 0.56 0.56 0.49 0.49 0.37 0.37 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 1040 204 874 616 348 613
v/s Ratio Prot c0.06 0.40 0.63 0.10
v/s Ratio Perm c0.73 0.13 0.14 c0.50
v/c Ratio 1.40 0.71 0.27 1.29 0.37 1.34 0.28
Uniform Delay, d1 42.9 24.2 22.7 38.5 34.2 47.0 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 220.8 2.3 0.7 138.5 0.4 173.2 0.3
Delay (s) 263.7 26.5 23.5 177.0 34.6 220.2 33.2
Level of Service F C C F C F C
Approach Delay (s) 70.5 169.9 34.6 152.9
Approach LOS E F C F

Intersection Summary
HCM Average Control Delay 125.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 115.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 45 734 932 9 69 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.898
Flt Protected 0.997 0.988
Satd. Flow (prot) 0 1857 1861 0 1653 0
Flt Permitted 0.997 0.988
Satd. Flow (perm) 0 1857 1861 0 1653 0
Link Speed (mph) 30 30 30
Link Distance (ft) 1525 1435 707
Travel Time (s) 34.7 32.6 16.1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 51 834 1059 10 78 245
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 885 1069 0 323 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 45 734 932 9 69 216
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 51 834 1059 10 78 245
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1069 2001 1064
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1069 2001 1064
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 0 9
cM capacity (veh/h) 652 61 271

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 885 1069 324
Volume Left 51 0 78
Volume Right 0 10 245
cSH 652 1700 147
Volume to Capacity 0.08 0.63 2.20
Queue Length 95th (ft) 6 0 666
Control Delay (s) 2.2 0.0 611.2
Lane LOS A F
Approach Delay (s) 2.2 0.0 611.2
Approach LOS F

Intersection Summary
Average Delay 87.7
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 772 1110 2 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 1863 1863 0 1863 0
Flt Permitted
Satd. Flow (perm) 0 1863 1863 0 1863 0
Link Speed (mph) 30 30 30
Link Distance (ft) 846 1525 685
Travel Time (s) 19.2 34.7 15.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 0 877 1261 2 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 877 1263 0 0 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 772 1110 2 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 877 1261 2 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1264 2140 1262
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1264 2140 1262
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 550 54 207

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 877 1264 0
Volume Left 0 0 0
Volume Right 0 2 0
cSH 550 1700 1700
Volume to Capacity 0.00 0.74 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 16 23 0 0 243 8 109 94 0 8 203 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 230 0 0 0 0 0 230
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.993 0.850
Flt Protected 0.976 0.975 0.998
Satd. Flow (prot) 0 3523 0 0 3585 0 0 1852 0 0 1826 1615
Flt Permitted 0.976 0.975 0.998
Satd. Flow (perm) 0 3523 0 0 3585 0 0 1852 0 0 1826 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 592 394 514 456
Travel Time (s) 13.5 9.0 11.7 10.4
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 25 26 0 0 320 16 118 115 0 9 242 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 51 0 0 336 0 0 233 0 0 251 22
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 16 23 0 0 243 8 109 94 0 8 203 11
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.63 0.88 0.66 0.92 0.76 0.50 0.92 0.82 0.82 0.92 0.84 0.50
Hourly flow rate (vph) 25 26 0 0 320 16 118 115 0 9 242 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 787 611 242 624 611 115 242 115
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 787 611 242 624 611 115 242 115
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 68 93 100 100 14 98 91 99
cM capacity (veh/h) 79 373 802 352 373 943 1337 1487

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 34 17 213 123 233 250 22
Volume Left 25 0 0 0 118 9 0
Volume Right 0 0 0 16 0 0 22
cSH 99 373 373 405 1337 1487 1700
Volume to Capacity 0.34 0.05 0.57 0.30 0.09 0.01 0.01
Queue Length 95th (ft) 34 4 85 31 7 0 0
Control Delay (s) 59.3 15.1 26.8 17.7 4.4 0.3 0.0
Lane LOS F C D C A A
Approach Delay (s) 44.3 23.5 4.4 0.3
Approach LOS E C

Intersection Summary
Average Delay 12.6
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 120 359 859 236 431 552
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.965 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1787 1845 1815 0 1787 1599
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1787 1845 1815 0 1787 1599
Link Speed (mph) 30 30 30
Link Distance (ft) 743 582 267
Travel Time (s) 16.9 13.2 6.1
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Heavy Vehicles (%) 1% 3% 1% 1% 1% 1%
Adj. Flow (vph) 138 374 904 315 519 620
Shared Lane Traffic (%)
Lane Group Flow (vph) 138 374 1219 0 519 620
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 120 359 859 236 431 552
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.96 0.95 0.75 0.83 0.89
Hourly flow rate (vph) 138 374 904 315 519 620
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 904 1711 1062
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 904 1711 1062
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 82 0 0
cM capacity (veh/h) 756 82 273

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 138 374 1219 519 620
Volume Left 138 0 0 519 0
Volume Right 0 0 315 0 620
cSH 756 1700 1700 82 273
Volume to Capacity 0.18 0.22 0.72 6.34 2.27
Queue Length 95th (ft) 17 0 0 Err 1206
Control Delay (s) 10.8 0.0 0.0 Err 613.3
Lane LOS B F F
Approach Delay (s) 2.9 0.0 4890.4
Approach LOS F

Intersection Summary
Average Delay 1942.0
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 147 235 202 77 27 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.918 0.952
Flt Protected 0.981 0.991
Satd. Flow (prot) 1704 0 1778 0 0 1868
Flt Permitted 0.981 0.991
Satd. Flow (perm) 1704 0 1778 0 0 1868
Link Speed (mph) 30 30 30
Link Distance (ft) 634 229 338
Travel Time (s) 14.4 5.2 7.7
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Heavy Vehicles (%) 1% 0% 1% 3% 0% 1%
Adj. Flow (vph) 173 270 281 154 36 160
Shared Lane Traffic (%)
Lane Group Flow (vph) 443 0 435 0 0 196
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 147 235 202 77 27 144
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.87 0.72 0.50 0.75 0.90
Hourly flow rate (vph) 173 270 281 154 36 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 590 358 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 590 358 435
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 62 61 97
cM capacity (veh/h) 457 691 1136

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 443 435 196
Volume Left 173 0 36
Volume Right 270 154 0
cSH 576 1700 1136
Volume to Capacity 0.77 0.26 0.03
Queue Length 95th (ft) 176 0 2
Control Delay (s) 29.0 0.0 1.8
Lane LOS D A
Approach Delay (s) 29.0 0.0 1.8
Approach LOS D

Intersection Summary
Average Delay 12.3
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
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SYNCHRO Peak Roundabout Analysis: 2030 Build 
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Intersection
Intersection Delay, s/veh 11.4
Intersection LOS B

Approach EB WB NB SB
Entry Lanes 2 2 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 422 39 461 121
Demand Flow Rate, veh/h 425 39 461 134
Vehicles Circulating, veh/h 124 588 436 218
Vehicles Exiting, veh/h 218 309 113 409
Follow-Up Headway, s 3.186 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 8.4 6.4 16.1 5.7
Approach LOS A A C A

Lane Left Bypass Left Right Left Left Bypass
Designated Moves LT R LT R LT LT R
Assumed Moves LT R LT R LT LT R
RT Channelized Yield Yield
Lane Util 1.000 0.949 0.051 1.000 1.000
Critical Headway, s 5.193 5.193 5.193 5.193 5.193
Entry Flow, veh/h 425 0 37 2 461 124 10
Cap Entry Lane, veh/h 998 1009 628 628 731 909 909
Entry HV Adj Factor 0.993 0.980 1.000 1.000 1.000 0.895 1.000
Flow Entry, veh/h 422 0 37 2 461 111 10
Cap Entry, veh/h 991 989 628 628 731 813 909
V/C Ratio 0.426 0.000 0.059 0.003 0.631 0.136 0.011
Control Delay, s/veh 8.4 3.6 6.4 5.8 16.1 5.8 4.1
LOS A A A A C A A
95th %tile Queue, veh 2 0 0 0 5 0 0
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Intersection
Intersection Delay, s/veh 7.6
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 2 2 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 51 336 233 273
Demand Flow Rate, veh/h 51 336 233 283
Vehicles Circulating, veh/h 261 258 60 438
Vehicles Exiting, veh/h 438 35 252 156
Follow-Up Headway, s 3.186 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.7 8.1 5.4 9.4
Approach LOS A A A A

Lane Left Bypass Left Right Left Left Bypass
Designated Moves LT R LT R LT LT R
Assumed Moves LT R LT R LT LT R
RT Channelized Yield Yield
Lane Util 1.000 0.952 0.048 1.000 1.000
Critical Headway, s 5.193 5.193 5.193 5.193 5.193
Entry Flow, veh/h 51 0 320 16 233 261 22
Cap Entry Lane, veh/h 870 878 873 873 1064 729 729
Entry HV Adj Factor 1.000 1.000 1.000 1.000 1.000 0.963 1.000
Flow Entry, veh/h 51 0 320 16 233 251 22
Cap Entry, veh/h 870 878 873 873 1064 702 729
V/C Ratio 0.059 0.000 0.367 0.018 0.219 0.358 0.030
Control Delay, s/veh 4.7 4.1 8.3 4.3 5.4 9.7 5.2
LOS A A A A A A A
95th %tile Queue, veh 0 0 2 0 1 2 0
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2006-2010 MassDOT Crash Worksheets 
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Trip Generation Estimates 

 



In Out Total In Out Total 

General Aviation 48 16 64 30 46 76

Commercial 5 5 10 4 1 5

Other 62 21 83 41 32 73

TOTAL 115 42 157 75 79 154

In Out Total In Out Total 

General Aviation 48 16 64 30 46 76

Commercial 0 0 0 0 0 0

Other 88 13 101 7 38 45

TOTAL 136 29 165 37 84 121

In Out Total In Out Total 

General Aviation 48 16 64 30 46 76

Commercial 6 6 12 5 1 6

Other 102 15 117 8 44 52

Museum (50%) 22 5 27 3 29 32

TOTAL 178 42 220 46 120 166

In Out Total In Out Total 

General Aviation 55 18 73 34 53 87

Commercial 11 11 22 9 2 11

Other 118 17 135 9 51 60

Museum (100%) 44 10 54 6 58 64

Hotel 59 41 101 58 56 114

TOTAL 287 97 385 116 220 336

Afternoon Peak HourMorning Peak Hour

2030  Forecast Trip Generation 

2020  Forecast Trip Generation 

2012 ESPR Existing Trip Generation

2005 ESPR Existing Trip Generation 
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Appendix D Noise

Figure D-1 Community Reaction as a Function of Outdoor Noise Level

D.1 Noise Effects

This section addresses the primary ways people are affected by aircraft noise: annoyance, sleep

disturbance, and speech interference.

D.1.1 Annoyance

Social survey data have long made it clear that individual reactions to noise vary widely for a given noise

level. Nevertheless, as a group, people's aggregate response to factors such as speech and sleep

interference and desire for an acceptable environment is predictable and relates well to measures of

cumulative noise exposure such as DNL. A wide variety of responses have been investigated in social

survey research. The concept of "percent highly annoyed" in sample populations seems to provide the

most consistent response of a community to a particular noise source (see Figure D-1).

The most widely recognized relationship between noise and annoyance – regardless of the noise source–

was developed by Schultz in the late 1970s. This relationship or the "Schultz Curve" is shown on the

following page (see Figure D-2). Schultz based his analysis on data from 18 surveys conducted

worldwide; the curve indicates that at levels as low as DNL 55, approximately five percent of the people

will still be highly annoyed, with the percentage increasing more rapidly as exposure increases above
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DNL 651. Separate work by the EPA has shown that overall community reaction to a noise environment is

also dependent on DNL2.

The most recent analysis of community annoyance (1989) supports the conclusions set forth by Schultz;

that is, that the DNL-%HA relationship presented in the “Schultz curve” is applicable to all transportation

noise. This analysis included Schultz' original data (161 points) and added to it data from more recent

social surveys (269 points). A logistic regression of the relationship is shown in Figure D-3. This is the

preferred relationship for current investigations3. The more recent analysis also showed that communities

near airports are slightly more willing to describe themselves as annoyed than those near surface

transportation noise sources, although there are no statistically significant differences between modes of

transportation4.

D.1.2 Speech Interference

One of the primary effects of aircraft noise is its tendency to drown out or "mask" speech, making it

difficult or impossible to carry on a normal conversation without interruption. The sound level of speech

decreases as distance between a talker and listener increases. As the level of speech decreases in the

presence of background noise, it becomes harder and harder to hear. Figure D-4 presents typical distances

between talker and listener for satisfactory outdoor conversations in the presence of different steady A-

weighted background noise levels for three degrees of vocal effort: raised, normal, and relaxed5. As the

background level increases, the talker must raise his/her voice, or the individuals must get closer together

to continue their conversation.

1Schultz, T.J., "Synthesis of Social Surveys on Noise Annoyance", Journal of the Acoustical Society of America,
Vol. 64, No. 2, August 1978.
2Wyle Labs, Community Noise, DOT Report NTID300.3, December, 1971.
3FICON 1992. Federal Interagency Committee on Noise, Federal Agency Review of Selected Airport Noise
Analysis Issues, August, 1992.
4Fidell, S., Barber, D., and Schultz., Updating a Dosage-Effect Relationship for the Prevalence of Annoyance Due to
General Transportation Noise, HSD-TR-89-009, Wright-Patterson AFB, Ohio: US Air Force, Noise and Sonic
Boom Impact Technology.
5United States Environmental Protection Agency, Public Health and Welfare Criteria for Noise, 1973.
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Figure D-2 Percentage of People Highly Annoyed as a Function of Exposure

As indicated in Figure D-4, satisfactory conversation does not always require hearing every word; 95

percent intelligibility is acceptable for many conversations. This is because a few unheard words can be

inferred when they occur in a familiar context. However, in relaxed conversation, we have higher

expectations of hearing speech and require complete 100 percent intelligibility. Any combination of

talker-listener distances and background noise that falls below the bottom line in the figure represents an

ideal environment for outdoor speech communication and is considered necessary for acceptable indoor

conversation as well.

Figure D-3 Comparison of Schultz Data (1978) and USAF Data (1992) on Annoyance
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One implication of the relationships in the figure is that for typical communication distances of three or

four feet (one to one and one-half meters), acceptable outdoor conversations where 95 percent

intelligibility is acceptable can be carried on in a normal voice as long as the background noise outdoors

is less than about 65 dB(A). If 100 percent intelligibility is desired, the interior background level must be

less than about 45 dB(A). If the noise exceeds either of these levels, as might occur when an aircraft

passes overhead, intelligibility is lost unless vocal effort is increased or communication distance

decreased.

D.1.3 Sleep Interference

The effect of aviation noise on sleep is a long-recognized concern of those interested in addressing the

impacts of noise on people. Historical studies of sleep disturbance were conducted mainly in laboratories,

using various indicators of response (electroencephalographic recordings, verbal response, button push,

etc.). Field studies also were conducted, in which subjects were exposed to noise in their own homes,

using real or simulated noise. However, in a 1989 assessment of existing research, Pearsons indicated the

need for substantially more work in this area, citing the large discrepancy between laboratory and field

studies as a major concern.

In 1992, the Federal Interagency Committee on Noise (FICON) recommended an interim dose-response

curve to predict the percent of the exposed population expected to be awakened (percent awakening) as a

function of the exposure to single event noise levels expressed in terms of sound exposure level (SEL)6.

This interim curve was based on the data presented in the 1989 study. The FICON report also

recommended continued research into community reactions to aircraft noise, including sleep disturbance.

Since the adoption of FICON’s interim curve in 1992, substantial field research in the area of sleep

disturbance was conducted, using a variety of test methods, and in a number of locations. The data from

these studies show a consistent pattern, with considerably less percent of the exposed population expected

to be behaviorally awakened than had been shown with laboratory studies. In 1997, FICAN recommended

a new dose-response curve for predicting awakening, based on the results of the field studies described

above7.This curve is presented in Figure D-5.Because the curve represents the upper limit of the data, it

should be interpreted as predicting the “maximum percent of the exposed population expected to be

behaviorally awakened”, or the “maximum % awakened”. The dose-response relationship presented here

relies on behavioral awakening as the indicator of sleep disturbance; relationships between aircraft noise

and other potential sleep disturbance or related health effects responses have not been established by any

of these newer studies. This curve should be applied only to long-term residential settings and should not

be generalized to include children.

6FICON 1992.
7FICAN 1997. Federal Interagency Committee on Aviation Noise (FICAN) Effects of Aviation Noise on
Awakenings from Sleep, June 1997.
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Figure D-4 Distances at Which Ordinary Speech Can be Understood

The finding on the relationship between aircraft noise and sleep disturbance does not call into question the

nighttime penalty applied to Day Night Sound Level (DNL). The 10 dB penalty added to noise levels for

the period 10:00 p.m. to 7:00 a.m. is intended to account for the increased intrusiveness of noise at night.

The ambient is generally lower and more people are at home during this period than at other times of the

day. Thus, the opportunities for activity interference are much higher during nighttime, which could lead

to greater annoyance.

Figure D-5 Recommended Sleep Disturbance Dose-Response Relationship stood
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D.2 Noise Prediction Methodology

This section provides supplemental information on the noise prediction methodology described in

Chapter 7. It specifically addresses the process used to develop INM flight tracks from radar data.

D.2.1 Flight Tracks

As described in section 7.4.1.2, RealContours was used to prepare the modeling input for INM. This

allowed the use of over 70,000 individual radar tracks in the modeling. Figure 7-4 through Figure 7-8

display density plots for all of the flight tracks used in the modeling. The following figures display

samples of the flight tracks used in the modeling. For clarity approximately 20% of the tracks used in the

modeling are displayed.

Figure D-6 and Figure D-7 present a sample of the arrival and departure tracks for jet aircraft. Figure D-8

and Figure D-9 present representative tracks for arrivals and departures by propeller aircraft, including

helicopters. Figure D-10 presents representative radar tracks for piston aircraft touch-and-go operations.
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D.3 Detailed Operations Tables

Table D-1 through present the average daily operations for 2012 and the two future scenarios. The
operations are organized by INM aircraft type.
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Total Operations: 225.88 2.72 224.46 4.14 457.19

Source: Hanscom EXP System, HMMH

Notes: 1 INM = Integrated Noise Model 2. SEPMIX = 75% GASEPF, 25% GASEPV
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D.4 Analysis of Land Use and Population within DNL Contours

In order to estimate the number of people residing within the noise contours, existing land use maps

developed by parcel boundary were obtained from MassGIS and overlaid on 2010 US Census TIGER file

maps that depict the smallest enumeration unit; Census block data. Polygons were then created using land

use that concentrated populated areas into the residential portion of the census block where people

actually live – for example, in some areas, the population is concentrated along the road, rather than over

several square miles of open or undeveloped land .

Using Geographic Information Systems (GIS) tools, the noise contours were intersected with these

“Residential/Census” data for each DNL noise contour interval. The resultant wholly or partially

encompassed Residential/Census areas were then identified; the proportion of total area within the

contour level was then computed to determine the estimated residential population and housing unit

counts and ascribed to that level.

Figures D-11 and D-12 show the land use and census data and the process used for the analysis.

D.5 Time Above at Noise-Sensitive Receptors

Table D-4 through Table D-7 and Table D-8 through Table D-11 present the calculated time above 65 dB

and 55 dB values, respectively, for the noise sensitive receptors in 2012 and the 2020 and 2030 scenarios.

D.6 Total Noise Exposure (EXP)

Table D-12 presents detailed total EXP results for 2012 operations and the 2020 and 2030 scenarios,

using SELs computed with INM version 7.0c.
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Source: HMMH

Notes:

1 The first letter of the label indicates the nature of each site: H for hospital, N for sites in the National Register of Historic Places and/or State
Register of Historic Places, O for other, P for public facilities, R for religious sites, S for schools Other is the category for sites that town
representatives specifically requested be added to the noise receptor list, but do not fit into the other four categories The second letter indicates
the town where the site is located: B for Bedford, C for Concord, LX for Lexington, LN for Lincoln

2 The labels have been updated for the 2012ESPR The 2005ESPR labels are provided for reference purposes Blanks indicate new locations that
have been added to the 2012ESPR list of noise sensitive receptors The Old Manse and the Wayside (Samuel Whitney House) are included in the
Minute Man National Historical Park list of noise sensitive receptors

3 Historic districts and cemeteries are evaluated at a central location within the district or cemetery Sites that are not designated as “N” sites are
marked with an asterisk (*) if they are listed in the National Register of Historic Places and two asterisks (**) if they are listed in the State
Inventory/MACRIS Sites are marked with a (†) if they are only listed in the State Register of Historic Places. Sites marked with a (††)
contribute to the Concord Monument Square-Lexington Road Historic District.

4 The Walden Pond State Reservation is located in Concord and Lincoln This site is located at the main beach in Concord
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Source: HMMH

Notes:

1 The first letter of the label indicates the nature of each site: H for hospital, N for sites in the National Register of Historic Places and/or State
Register of Historic Places, O for other, P for public facilities, R for religious sites, S for schools Other is the category for sites that town
representatives specifically requested be added to the noise receptor list, but do not fit into the other four categories The second letter indicates
the town where the site is located: B for Bedford, C for Concord, LX for Lexington, LN for Lincoln

2 The labels have been updated for the 2012ESPR The 2005ESPR labels are provided for reference purposes Blanks indicate new locations
that have been added to the 2012ESPR list of noise sensitive receptors The Old Manse and the Wayside (Samuel Whitney House) are
included in the Minute Man National Historical Park list of noise sensitive receptors

3 Historic districts and cemeteries are evaluated at a central location within the district or cemetery Sites that are not designated as “N” sites
are marked with an asterisk (*) if they are listed in the National Register of Historic Places and two asterisks (**) if they are listed in the State
Inventory/MACRIS Sites are marked with a (†) if they are only listed in the State Register of Historic Places. Sites marked with a (††)
contribute to the Concord Monument Square-Lexington Road Historic District.

4 The Walden Pond State Reservation is located in Concord and Lincoln This site is located at the main beach in Concord
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All military aircraft 92.9 95.6 95.6

All civil and military aircraft except single piston 109.5 110.1 111.3

All civil and military aircraft 110.8 111.2 112.2

Source: HMMH

Notes: 1. INM = Integrated Noise Model 2. SEPMIX = 75% GASEPF, 25% GASEPV
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Annual Annual

Group Sector EDMS Engine Type Day Night Day Night LTOs TGOs
1 CIV Cessna 500 citation 1 JT15D-1 0 65 0 03 0 62 0 05 248 0
2 CIV Beechjet 400 JT15D-5 1 93 0 11 1 94 0 10 746 0
3 CIV Bombadier Learjet 35 TFE731-2-2B 5 37 0 32 5 20 0 49 2,084 0

3M MIL Falcon 200 CF700-2D 0 07 0 00 0 07 0 00 27 0
5 CIV Bombadier Learject 25 CJ610-6 0 05 0 01 0 05 0 01 19 0
7 CIV Gulfstream -IIB SPEY MK511 0 09 0 01 0 10 0 00 36 0
8 CIV Gulfstreeam IV TAY-MK611-8 3 62 0 28 3 47 0 43 1,427 0
9 CIV Bombadier Challenger 600 ALF 502L-2 2 52 0 10 2 45 0 17 960 0
10 CIV Bombadier Challenger 601 CF34-3A 4 42 0 22 4 13 0 51 1,697 0
11 CIV Boeing 747-100 CF6-45A 0 01 0 02 0 01 0 01 8 0

11M MIL Desault Falcon 50 TFE731-3 0 00 0 00 0 00 0 00 0 0
14 CIV Douglas DC-9 JT8D-7 0 08 0 02 0 07 0 04 38 0

15M MIL Boeing 707 320B TF33-P-100 0 02 0 00 0 02 0 00 10 0
17 CIV Aerospatiale SA-365N Dauphin 250B17B 9 96 0 19 9 92 0 23 3,715 0
18 CIV Gulfstream I Rda 7 0 00 0 00 0 00 0 00 1 0
19 CIV De havalland DHC-6-100 Twin Otter PT6A-20 2 53 0 02 2 52 0 03 934 0
20 CIV Cessna 441 TPE331-8 4 97 0 11 4 97 0 12 1,862 0

20M MIL Cessna 441 TPE331-8 0 01 0 00 0 01 0 00 4 0
22 CIV Israel IAI-1125 Astra TFE731-2/2A 0 50 0 03 0 49 0 04 194 0
25 CIV Cessna 650 Citation V TFE731-3 0 16 0 01 0 16 0 01 62 0
21 CIV Cessna 150 Series O-200 172 08 0 38 171 80 0 67 28,023 35,098

21M MIL Cessna 150 Series O-200 0 20 0 00 0 20 0 00 73 0
26 CIV Falcon 50/900 TFE731-3 1 83 0 08 1 80 0 11 700 0
29 CIV Beech King Air 90 PT6A-60 0 93 0 06 0 94 0 05 362 0
30 CIV Saab 340 CT7-5A2 0 00 0 00 0 00 0 00 1 0
32 CIV 727-100 JT8D-15 0 00 0 00 0 00 0 00 1 0
33 CIV SD 330 Sherpa PT6A-45 0 92 0 04 0 90 0 05 350 0
34 CIV Boeing 737-100 series Freighter JT8D-17 0 07 0 00 0 05 0 01 24 0
35 CIV Dornier 328-100 PW119B 0 02 0 00 0 02 0 00 9 0
36 CIV Airbus A320 200 Series CFM56-5B4/P 0 02 0 00 0 02 0 01 8 0
37 CIV Bombadier Global Express BR700-710A2-20 2 00 0 12 1 89 0 23 775 0
39 CIV Gulfstream II SPEY MK511-8 0 03 0 00 0 04 0 00 13 0
40 CIV Cessna 750 Citation X AE3007C TYPE 2 1 95 0 08 1 89 0 13 742 0
41 CIV Boeing 737-800 CFM56-7B27 0 17 0 08 0 14 0 11 94 0
42 CIV Boeing 757-200 Series RB211-535E4 0 02 0 01 0 02 0 00 8 0
43 CIV Eclipse 500 PW610F 1 74 0 09 1 66 0 17 672 0
44 CIV Cessna 525C Citation Jet JT15D-1 1 11 0 03 1 11 0 03 418 0
45 CIV Cessna 560 Citation V JT15D-5 1 05 0 02 1 05 0 03 395 0
46 CIV Cessna 560 Citation Excel\ JT15D-5 2 76 0 12 2 73 0 15 1,055 0
47 CIV Bombadier Learjet 60 TFE731-2/2A 0 83 0 04 0 82 0 05 320 0
48 CIV Cessna 680 Citation Soverign PW306B 1 17 0 07 1 17 0 07 453 0

225.88 2.72 224.46 4.14 48,567.8 35,098.0
Arrivals 228.60 Departures 228.60

Total 457.19

Note: Groups 21 and 21M are modeled with a mix of single engine piston aircraft: 75% GASEPF and 25% GASEPV

Departures Arrivals

305540 2012 Hanscom ESPR

INM Operation for Air Quality Analysis

2012 Operations

Average Annual Day

bln 9/30/13



Annual Annual

Group Sector EDMS Engine Type Day Night Day Night LTOs TGOs
1 CIV Cessna 500 citation 1 JT15D-1 0 87 0 05 0 85 0 08 338 0
2 CIV Beechjet 400 JT15D-5 2 72 0 15 2 64 0 24 1,053 0
3 CIV Bombadier Learjet 35 TFE731-2-2B 7 47 0 42 7 24 0 65 2,888 0

3M MIL Falcon 200 CF700-2D 0 24 0 00 0 24 0 00 89 0
8 CIV Gulfstreeam IV TAY MK611-8 5 32 0 30 5 16 0 46 2,058 0
9 CIV Bombadier Challenger 600 ALF 502L-2 3 24 0 18 3 14 0 28 1,254 0

10 CIV Bombadier Challenger 601 CF34-3A 6 29 0 36 6 10 0 55 2,433 0
15M MIL Boeing 707 320B TF33-P-100 0 09 0 00 0 09 0 00 33 0
17 CIV Aerospatiale SA-365N Dauphin 250B17B 10 03 0 20 10 00 0 23 3,743 0
19 CIV De havalland DHC-6-100 Twin Otter PT6A-20 3 10 0 07 3 08 0 09 1,160 0
20 CIV Cessna 441 TPE331-8 5 17 0 12 5 16 0 12 1,936 0

20M MIL Cessna 441 TPE331-8 0 04 0 00 0 04 0 00 13 0
22 CIV Israel IAI-1125 Astra TFE731-2/2A 0 59 0 03 0 57 0 05 228 0
21 CIV Cessna 150 Series O-200 160 56 0 35 160 28 0 63 23,795 35,098

21M MIL Cessna 150 Series O-200 0 65 0 00 0 65 0 01 239 0
26 CIV Falcon 50/900 TFE731-3 2 40 0 14 2 32 0 21 927 0
29 CIV Beech King Air 90 PT6A-60 0 97 0 04 0 96 0 05 369 0
33 CIV SD 330 Sherpa PT6A-45 0 96 0 04 0 95 0 05 367 0
37 CIV Bombadier Global Express BR700-710A2-20 2 73 0 15 2 65 0 24 1,057 0
40 CIV Cessna 750 Citation X AE3007C Type 2 2 84 0 16 2 75 0 25 1,097 0
41 CIV Boeing 737-800 CFM56-7B27 0 47 0 03 0 46 0 04 183 0
43 CIV Eclipse 500 PW610F 2 32 0 13 2 24 0 20 896 0
44 CIV Cessna 525C Citation Jet JT15D-1 1 70 0 10 1 65 0 15 658 0
45 CIV Cessna 560 Citation V JT15D-5 1 47 0 08 1 43 0 13 570 0
46 CIV Cessna 560 Citation Excel\ JT15D-5 3 87 0 22 3 75 0 34 1,497 0
47 CIV Bombadier Learjet 60 TFE 731-2/2A 1 18 0 07 1 15 0 10 457 0
48 CIV Cessna 680 Citation Soverign PW306B 1 77 0 10 1 72 0 15 685 0

229.09 3.48 227.26 5.32 50,023.8 35,098.0
Arrivals 232.57 Departures 232.57

Total 465.15

Note: Groups 21 and 21M are modeled with a mix of single engine piston aircraft: 75% GASEPF and 25% GASEPV

305540 2012 Hanscom ESPR
INM Operation for Air Quality Analysis

2020 Operations
Average Annual Day

Departures Arrivals



Annual Annual

Group Sector EDMS Engine Type Day Night Day Night LTOs TGOs
1 CIV Cessna 500 citation 1 JT15D-1 1 17 0 07 1 13 0 10 451 0
2 CIV Beechjet 400 JT15D-5 3 64 0 21 3 53 0 32 1,406 0
3 CIV Bombadier Learjet 35 TFE731-2-2B 10 00 0 57 9 69 0 87 3,856 0

3M MIL Falcon 200 CF700-2D 0 24 0 00 0 24 0 00 89 0
8 CIV Gulfstreeam IV JAYMK611-8 7 13 0 40 6 91 0 62 2,748 0
9 CIV Bombadier Challenger 600 ALF502L-2 4 34 0 25 4 21 0 38 1,674 0
10 CIV Bombadier Challenger 601 CF34-3A 8 42 0 48 8 16 0 74 3,248 0

15M MIL Boeing 707 320B TF33-P-100 0 09 0 00 0 09 0 00 33 0

17 CIV Aerospatiale SA-365N Dauphin 250B17B 10 06 0 20 10 02 0 23 3,743 0

19 CIV De havalland DHC-6-100 Twin Otter PT6A-20 4 38 0 79 4 36 0 10 1,757 0
20 CIV Cessna 441 TPE331-8 5 84 0 13 5 83 0 14 2,180 0

20M MIL Cessna 441 TPE331-8 0 04 0 00 0 04 0 00 13 0
22 CIV Israel IAI-1125 Astra TFE731-2/2A 0 79 0 04 0 77 0 07 305 0
21 CIV Cessna 150 Series O-200 176 78 0 44 176 44 0 78 29,585 35,098

21M MIL Cessna 150 Series O-200 0 65 0 00 0 65 0 01 239 0
26 CIV Falcon 50/900 TFE731-3 3 21 0 18 3 11 0 28 1,237 0
29 CIV Beech King Air 90 PT6A-60 1 04 0 04 1 02 0 06 394 0
33 CIV SD 330 Sherpa PT6A-45 1 08 0 04 1 07 0 06 412 0
37 CIV Bombadier Global Express BR700-710A2-20 3 66 0 21 3 54 0 32 1,410 0
40 CIV Cessna 750 Citation X AE3007C TYPE 2 3 80 0 21 3 68 0 33 1,464 0
41 CIV Boeing 737-800 CFM56-7B27 0 63 0 04 0 61 0 06 244 0
43 CIV Eclipse 500 PW610F 3 10 0 18 3 01 0 27 1,196 0
44 CIV Cessna 525C Citation Jet JT15D-1 2 28 0 13 2 21 0 20 878 0
45 CIV Cessna 560 Citation V JT15D-5 1 97 0 11 1 91 0 17 761 0
46 CIV Cessna 560 Citation Excel\ JT15D-5 5 18 0 29 5 02 0 45 1,999 0
47 CIV Bombadier Learjet 60 TFE731-2/2A 1 58 0 09 1 53 0 14 610 0
48 CIV Cessna 680 Citation Soverign PW306B 2 37 0 13 2 30 0 21 915 0

263.48 5.22 261.09 6.90 62,848.0 35,098.0
Arrivals 268.70 Departures 267.99

Total 536.69

Note: Groups 21 and 21M are modeled with a mix of single engine piston aircraft: 75% GASEPF and 25% GASEPV

305540 2012 Hanscom ESPR

INM Operation for Air Quality Analysis

2030 Operations

Average Annual Day

Departures Arrivals
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Commonwealth of Massachusetts 
 

   
 

Wayne F. MacCallum, Director 
 

 

 
www.masswildlife.org 

Division of Fisheries and Wildlife  
Temporary Correspondence: 100 Hartwell Street, Suite 230, West Boylston, MA 01583   
Permanent: Field Headquarters, North Drive, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7890 
An Agency of the Department of Fish and Game      
 

January 31, 2013 
 

Chris McCarthy 
CH2M HILL 
18 Tremont Street 
Suite 700 
Boston MA 02108 
 
RE:         Project Location: Hanscom Field 

Town: BEDFORD, CONCORD, LEXINGTON, LINCOLN 
NHESP Tracking No.: 06-19316 

 
To Whom It May Concern: 
 
Thank you for contacting the Natural Heritage and Endangered Species Program (“NHESP”) of the MA 
Division of Fisheries & Wildlife for information regarding state-listed rare species in the vicinity of the 
above referenced site.  Based on the information provided, this project site, or a portion thereof, is located 
within Priority Habitat 300 (PH 300) as indicated in the Massachusetts Natural Heritage Atlas (13th

 

 Edition).  
Our database indicates that the following state-listed rare species have been found in the vicinity of the 
site: 

Scientific name Common Name Taxonomic Group 
Bartramia longicauda 

State Status 
Upland Sandpiper Bird Endangered 

Ammodramus savannarum Grasshopper Sparrow Bird Threatened 
Emydoidea blandingii Blanding's Turtle Reptile Threatened 
Glyptemys insculpta Wood Turtle Reptile Special Concern 

 
The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. 
c. 131A) and its implementing regulations (321 CMR 10.00).  State-listed wildlife are also protected under 
the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310 
CMR 10.00).  Fact sheets for most state-listed rare species can be found on our website (www.nhesp.org). 
   
Please note that projects and activities located within Priority and/or Estimated Habitat must be 
reviewed by the NHESP

 

 for compliance with the state-listed rare species protection provisions of MESA 
(321 CMR 10.00) and/or the WPA (310 CMR 10.00).   

If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the 
NOI must be submitted to the NHESP so that it is received at the same time as the local conservation 
commission.  If the NHESP determines that the proposed project will adversely affect the actual Resource 
Area habitat of state-protected wildlife, then the proposed project may not be permitted (310 CMR 10.37, 
10.58(4)(b) & 10.59).  In such a case, the project proponent may request a consultation with the NHESP to 
discuss potential project design modifications that would avoid adverse effects to rare wildlife habitat.  

Wetlands Protection Act (WPA) 

 



  NHESP No. 06-19316, page 2 of 2 

A streamlined joint MESA/WPA review process is now available.  When filing a Notice of Intent (NOI), 
the applicant may now file concurrently under the MESA on the same NOI form and qualify for a 30-day 
streamlined joint review.  For a copy of the revised NOI form, please visit the MA Department of 
Environmental Protection’s website:  http://www.mass.gov/dep/water/approvals/wpaform3.doc. 
 
MA Endangered Species Act (MESA) 
If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR 
10.14), then project plans, a fee, and other required materials must be sent to NHESP Regulatory Review 
to determine whether a probable “take” under the MA Endangered Species Act would occur (321 CMR 
10.18).  Please note that all proposed and anticipated development must be disclosed, as MESA does not 
allow project segmentation (321 CMR 10.16).  For a MESA filing checklist and additional information 
please see our website: www.nhesp.org (“Regulatory Review” tab).   
 
We recommend that rare species habitat concerns be addressed during the project design phase prior to 
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their 
habitats is likely to expedite endangered species regulatory review.
 

   

This evaluation is based on the most recent information available in the Natural Heritage database, which 
is constantly being expanded and updated through ongoing research and inventory.  If you have any 
questions regarding this letter please contact Eve Schluter, Endangered Species Review Biologist, at (508) 
389-6346. 
 
 
Sincerely, 

 
Thomas W. French, Ph.D. 
Assistant Director 
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Given limited conservation funds, alternatives to 
outright purchase of conservation land is an important 
component to the conservation strategy.  These can 
include Conservation Restrictions (CRs) and 
Agricultural Preservation Restrictions (APRs). 
Another method of protecting large blocks of land is 
through the regulatory process by allowing the 
building of small or clustered roadside developments 
in conjunction with the protection of large areas of 
unimpacted land.   
     Habitat management and restoration guidelines 
should be developed and implemented in order to 
create and/or maintain consistent access to nesting 
habitat at key sites.  This is most practical on state-
owned conservation lands (i.e. DFW, DCR). 
However, educational materials should be made 
available to guide private land owners on appropriate 
management practices for Blanding’s Turtle habitat.   

Alternative wildlife corridor structures should be 
considered at strategic sites on existing roads. In 
particular, appropriate wildlife corridor structures 
should be considered for bridge and culvert upgrade 
and road-widening projects within Blanding’s Turtle 
Habitat. Efforts should be made to inform Mass 
Highways of key locations where these measures 
would be most effective for turtle conservation. 
     Educational materials are being developed and 
distributed to the public in reference to the detrimental 
effects of keeping our native turtles as pets (an illegal 
activity that reduces reproduction in the population), 
releasing pet store turtles (which could spread 
disease), leaving cats and dogs outdoors unattended 
(particularly during the nesting season), feeding 
suburban wildlife (which increases numbers of natural 
predators to turtles), and driving ATVs in nesting 
areas from June-October. People should be 
encouraged, when safe to do so, to help Blanding’s 
Turtles cross roads (always in the direction the animal 
was heading); however turtles should never be 
transported to “better” locations. They will naturally 
want to return to their original location and likely need 
to traverse roads to do so. 
     Increased law enforcement is needed to protect our 
wild populations, particularly during the nesting 
season when poaching is most frequent and ATV use 
is common and most damaging.      

    Forestry Conservation Management Practice 
guidelines should be applied on state and private lands to 
avoid direct turtle mortality.  Seasonal timber harvesting 
restrictions apply to Blanding’s Turtle habitat and to 
stands with wetlands. Motorized vehicle access to 
timber harvesting sites in Blanding’s Turtle habitat is 
restricted to times when the Blanding’s Turtle is 
overwintering. Hand felling in wetland areas is required 
in order to maintain structural integrity of overwintering 
sites. 
     Finally, a statewide monitoring program is needed to 
track long-term population trends in Blanding’s Turtles. 
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       Mowing and nest site creation guidelines developed 
by NHESP should be followed on properties managed 
for Wood Turtles. These practices will be most practical 
on state-owned conservation lands. However, these 
materials are available to town land managers and 
private landowners. 

Alternative wildlife corridor structures should be 
considered at strategic sites on existing roads. In 
particular, appropriate wildlife corridor structures should 
be considered for bridge and culvert upgrade and road-
widening projects within or near Wood Turtle habitat. 
Efforts should be made to inform local regulatory 
agencies of key locations where these measures would 
be most effective for Wood Turtle conservation. 
     Educational materials are being developed and 
distributed to the public in reference to the detrimental 
effects of keeping our native Wood Turtles as pets (an 
illegal activity that reduces reproduction in the 
population), releasing pet store turtles (which could 
spread disease), leaving cats and dogs outdoors 
unattended (particularly during the nesting season), 
mowing of fields and shrubby areas, feeding suburban 
wildlife (which increases the number of natural predators 
to turtles), and driving ATVs in nesting areas from June-
October. People should be encouraged, when safe to do 
so, to help Wood Turtles cross roads (always in the 
direction the animal was heading); however, turtles 
should never be transported to “better” locations. They 
will naturally want to return to their original location and 
likely need to traverse roads to do so.  
     Increased law enforcement is needed to protect our 
wild turtles, particularly during the nesting season when 
poaching is most frequent and ATV use is common and 
most damaging.          

Forestry Conservation Management Practices should be 
applied on state and private lands to avoid direct turtle 
mortality.  Seasonal timber harvesting restrictions apply 
to Wood Turtle habitat and to upland habitat that occurs 
up to 600 ft (183 m) beyond the stream edge.  Motorized 
vehicle access to timber harvesting sites in Wood Turtle 
habitat is restricted to times when the Wood Turtle is 
overwintering. Bridges should be laid down across 
streams prior to any motorized equipment crossing the 
stream in order to maintain the structural integrity of 
overwintering sites. 
     Finally, a statewide monitoring program is needed to 
track long-term population trends in Wood Turtles. 
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Table G-1 Historic Architectural Resources located at Traffic Study Intersections, 2012

Appendix GG-2

Intersection
Number Town Intersection Historic Resources Name (Designation)

1 Lexington Route 4/225 (Great Rd)/Hartwell Ave None

2 Lexington Route 2A (Marrett Rd)/Mass Ave None

3 Lexington Route 2A (Mass Ave)/Old Mass Ave Minute Man National Historical Park (MMNHP) (NHL, NR)

4 Lexington Route 2A (Mass Ave)/Airport Rd (Marrett St) Minute Man National Historical Park (NHL, NR)

5 Lincoln Hanscom Drive/Old Bedford Rd None

6 Lincoln Route 2A (North Great Rd)/Hanscom Dr Minute Man National Historical Park (NHL, NR)

LIN.157 Giurleo House (MMNHP)

LIN.158 Giurleo House Garage (MMNHP)

7 Lincoln Route 2A (North Great Rd)/Bedford Rd Minute Man National Historical Park (NHL, NR)

8 Lincoln/Concord Route 2A (Lexington Rd)/Cambridge Turnpike
Cutoff /Brooks Rd

Minute Man National Historical Park (NHL, NR)

CON.358 Samuel Brooks House (MMNHP)

9 Concord Lexington Rd/Old Bedford Rd Minute Man National Historical Park (NHL, NR)

CON-BL Lower Old Bedford Rd/Virginia Rd Area (MACRIS)

CON.175 Deacon Sampson Mason-Terrence McHugh House (MMNHP/CON-BL)

CON.349 Daniel Taylor House (MMNHP/CON-BL)

CON.351 Burke House (MMNHP/CON-BL)

CON.1812 Burke Garage (MMNHP/CON-BL)

10 Concord Old Bedford Rd/Virginia Rd CON-BL Lower Old Bedford Rd/Virginia Rd Area (MACRIS)

CON.1069 Patrick Dalton House (CON-BL)

11 Concord Old Bedford Rd/Route 62 (continues as Old
Bedford Rd)

CON-BN Old Bedford Road Area II (MACRIS)

CON-BO Bedford Street Area II (MACRIS)

CON.1090 759 Bedford Street House (CON-BO)

12 Bedford Route 62 (Concord Rd)/Hartwell Rd BED.H Concord Road Area (MACRIS)

BED.344 247-249 Concord Road House (MACRIS)

13 Bedford South Rd/Hartwell Rd None

Note 1. MMNHP – Minute Man National Historical Park; NHL – National Historic Landmark, NR – National Register of Historic Places; LHD – Local Historic District



Table G-1 Historic Architectural Resources located at Traffic Study Intersections (continued)

2012 Envi ronmenta l Status and Planning Report G-3

Intersection
Number Town Intersection Historic Resources Name (Designation)

14 Bedford Routes 4/225/62 BED.A Bedford Historic District (LHD)

BED.C Old Bedford Center Historic District (NR)

BED.117 E.W. Stearns House (BED.A/BED.C)

BED.119 The Red Barn (BED.A/BED.C)

BED.29 Elijah Stearns-Squire Stearns House (BED.A/BED.C)

BED.40 Amos Cutler House (BED.A/BED.C)

15 Bedford Great Rd (4/225)/South Rd/Springs Rd BED.A Bedford Historic District (LHD)

BED.C Old Bedford Center Historic District (NR)

BED.E Fletcher Road Area (MACRIS)

BED.G Bedford Municipal Area (MACRIS)

BED.227 78-88 Great Road Commercial Block (BED.A/BED.C/BED.E)

BED.23 Bedford Old Town Hall (BED.A/BED.C/BED.G)

BED.24 First Parish Church (BED.A/BED.C)

BED.34 Mary Harwell-Dr. Edward Hamblen House (BED.A/BED.C/BED.E)

BED.67 5 Springs Rd House (BED.A/BED.C)

BED.68 94 Great Rd House (BED.A/BED.C)

BED.92 Morgan Stores (BED.A/BED.C)

BED.93 20 South Rd (BED.A/BED.C)

BED.800 Old Burying Ground (BED.A/BED.C)

16 Bedford South Rd/Railroad Ave/Loomis St BED.F South Rd.-Depot Square Area (MACRIS)

BED.V Bedford Depot Park Historic District (NR)

BED.180 Billerica and Bedford Railroad Engine House (BED.F/BED.V)

BED.279 Hodgdon Brothers Livery Stable (BED.F)

BED.309 Blake Double House (BED.F)

BED.310 R.W. Edwards-Wallace A. Calef House (BED.F)

BED.311 Brown and Cox Store (BED.F)

Note 1. MMNH P – Minute Man National Historical Park; NHL – National Historic Landmark, NR – National Register of Historic Places; LHD – Local Historic District





MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

BED.40

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 5 Great Rd

Amos Cutler
House 1835

LHD/SR
NR

TSA 14: Route 4/225 &
Route 62

BED.24

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 75 Great Rd

First Parish
Church 1817

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.227

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District
BED.E Fletcher Road Area 78-88 Great Rd

78-88 Great
Road
Commercial
Block 1925

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.34

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District
BED.E Fletcher Road Area 90 Great Rd

Mary Hartwell -
Dr. Edward E.
Hamblen House 1850

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.92

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 93 Great Rd Morgan Stores 1950

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.68

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 94 Great Rd N/A 1956

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.927 N/A Hartwell Rd
Hartwell Town
Forest 1940 

BED.928 N/A Hartwell Rd

Hartwell Town
Forest Horse
Trough Memorial 1820 

BED.279
BED.F South Road - Depot Square
Area 1-5 Railroad Ave

Hodgdon
Brothers Livery
Stable 1910

TSA 16: Loomis Street &
Railroad Avenue & South
Road

BED.23

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District
BED.G Bedford Municipal Area 16 South Rd

Bedford Old
Town Hall [NB 4] 1856

LHD/SR
NR TSA 15: South Road &

Great Road

BED.93

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 20 South Rd N/A 1875

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.309
BED.F South Road - Depot Square
Area 103-105 South Rd

Blake Double
House 1880

TSA 16: Loomis Street &
Railroad Avenue & South
Road

BED.310
BED.F South Road - Depot Square
Area 106 South Rd

R. W. Edwards -
Wallace A. Calef
House 1859

TSA 16: Loomis Street &
Railroad Avenue & South
Road

BED.311 BED.F South Road - Depot Square 111 South Rd Brown and Cox 1900 TSA 16: Loomis Street &



MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

Area Store Railroad Avenue & South
Road

BED.180

BED.F South Road - Depot Square
Area
BED.V Bedford Depot Park Historic
District 120 South Rd

Billerica and
Bedford Railroad
Engine House 1877 NR

TSA 16: Loomis Street &
Railroad Avenue & South
Road

BED.184 N/A 330 South Rd Clark Farm 1905   

BED.492 N/A 330 South Rd Clark Farm Barn ca. 1905   

BED.493 N/A 330 South Rd
Clark Farm- Out
Building ca. 1905

  

BED.494 N/A 330 South Rd
Clark Farm- Out
Building ca. 1905

  

BED.495 N/A 330 South Rd
Clark Farm- Out
Building ca. 1905

  

BED.185 N/A 345 South Rd
Peter Kelley
House 1855

  

BED.444
BED.O South Road - Tilden Street
Area 394 South Rd N/A 1930

  

BED.445
BED.O South Road - Tilden Street
Area 398 South Rd N/A 1930

  

BED.446
BED.O South Road - Tilden Street
Area 5 Tilden St 1930

  

BED.67

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 5 Springs Rd N/A 1880

LHD/SR
NR

TSA 15: South Road &
Great Road

BED.800

BED.A Bedford Historic District
BED.C Old Bedford Center Historic
District 7 Springs Rd

Old Burying
Ground [NB-3] 1729

LHD/SR
NR

TSA 15: South Road &
Great Road

Notes 1. Historic district or area. Noise Analysis Location number is indicated in brackets where applicable. N/A indicates properties that are not located within a historic district or area.
2. N/A indicates districts, areas, or properties that are only identified by address. Noise analysis location number is indicated in brackets where applicable.
3. National Register of Historic Places (NR), State Register of Historic Places (LHD or SR), National Historic Landmark (NHL).
4. Area/property is partially (P) or completely () within the 2012, 2020, or 2030 55 dB DNL contours. All historic resources listed are outside the 2012, 2020, and 2030 65 dB DNL contours.
5. Intersection that is located within 200 feet from historic district, area, or property.



G-3 All Historic Resources listed in the National and State Registers, and in the Inventory and MACRIS in
Concord, reconnaissance survey area (projected 2030 55 dB DNL high growth noise contour or within 200
feet from a traffic study area intersection), 2012.

MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

CON.BO Bedford Street Area II Bedford St N/A Multiple   
TSA 11: Old Bedford
Road & Route 62

CON.BK
Lexington Road – Shadyside Avenue
Area

Lexington Rd,
Shadyside Ave N/A Multiple P P P

CON.BL
Lower Old Bedford – Virginia Roads
Area

Old Bedford Rd,
Virginia Rd N/A Multiple P P P

TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)
TSA 10: Old Bedford
Road & Virginia Road

CON.C Minute Man National Historical Park Route 2A N/A Multiple
NR/SR
NHL

TSA 8:Route 2A
(Lexington
Rd)/Cambridge Turnpike
Cutoff/Brooks Rd)
TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)

CON.EC Minute Man National Historical Park Route 2A N/A Multiple
NR
NHL

TSA 8:Route 2A
(Lexington
Rd)/Cambridge Turnpike
Cutoff/Brooks Rd)

TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)

CON.BM Old Bedford Road Area Old Bedford Rd N/A Multiple   

CON.BN Old Bedford Road Area II Old Bedford Rd N/A Multiple
   TSA 11: Old Bedford

Road & Route 62

CON.183 587 Bedford St
Patrick McGrath
House 1875



CON.1081 CON.BO Bedford Street Area II 643 Bedford St N/A 1875 

CON.1082 CON.BO Bedford Street Area II 649 Bedford St N/A 1875 

CON.1083 CON.BO Bedford Street Area II 668 Bedford St N/A 1895 

CON.1085 CON.BO Bedford Street Area II 689 Bedford St N/A 1930 

CON.1086 CON.BO Bedford Street Area II 701 Bedford St N/A 1920 

CON.1088 CON.BO Bedford Street Area II 715 Bedford St N/A 1880 



MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

CON.1089 CON.BO Bedford Street Area II 737 Bedford St N/A 1870 

CON.1090 CON.BO Bedford Street Area II 759 Bedford St N/A 1920
 TSA 11: Old Bedford

Road & Route 62

CON.175 CON.DS American Mile Historic District 645 Lexington Rd

Dea. Sampson
Mason -
Terrence
McHugh House 1850

LHD/SR
NR
NHL

TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)

CON.349

CON.C/CON.EC Minute Man National
Historical Park
CON.DS American Mile Historic District 663 Lexington Rd

Daniel Taylor
House 1804

LHD/SR
NR
NHL

TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)

CON.9020

CON.C/CON.EC Minute Man National
Historical Park
CON.DS American Mile Historic District 663 Lexington Rd

Daniel Taylor
Retaining Wall 1810

LHD/SR
NR
NHL

TSA 9: Old Bedford
Road & Lexington Road
(Route 2A)

CON.358
CON.C/CON.EC Minute Man National
Historical Park 1175 Lexington Rd

Samuel Brooks
House 1733

NR
NHL

TSA 8: Route 2A
(Lexington
Rd)/Cambridge Turnpike
Cutoff/Brooks Rd

CON.930 N/A Old Bedford Rd

Concord -
Bedford
Boundary
Marker 1903   

CON.1067
CON.BL Lower Old Bedford - Virginia
Roads Area 219 Old Bedford Rd

Terrence
Magurn House 1900



CON.1068
CON.BL Lower Old Bedford - Virginia
Roads Area 250 Old Bedford Rd

Frank Peterson
House 1910



CON.1069
CON.BL Lower Old Bedford - Virginia
Roads Area

275-277 Old Bedford
Rd

Patrick Dalton
House 1880

 TSA 10: Old Bedford
Road & Virginia Road

CON.1070
CON.BL Lower Old Bedford - Virginia
Roads Area 389 Old Bedford Rd

Daniel McManus
House 1905

  

CON.179 N/A 430 Old Bedford Rd
Waldo Flint
House 1890

  

CON.180 N/A
472-474 Old Bedford
Rd

Benoni and
Thomas Fox
House 1711

  

CON.181 N/A 505 Old Bedford Rd
Samuel Fox
House 1702

  

CON.1077 CON.BN Old Bedford Road Area II 527 Old Bedford Rd N/A 1915   

CON.1078 CON.BN Old Bedford Road Area II 537 Old Bedford Rd N/A 1915   

CON.1079 CON.BN Old Bedford Road Area II 547 Old Bedford Rd
Theodore Barry
House 1870

  

CON.182 550 Old Bedford Rd Enos Fox House 1770   



MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

CON.1080 CON.BN Old Bedford Road Area II 595 Old Bedford Rd
Theodore Barry
House 1900

  

CON.1073 CON.BM Old Bedford Road Area 643 Old Bedford Rd N/A 1920   

CON.1074 CON.BM Old Bedford Road Area 654 Old Bedford Rd Sennott House 1875   

CON.1075 CON.BM Old Bedford Road Area 667 Old Bedford Rd N/A 1920   

CON.1071
CON.BL Lower Old Bedford - Virginia
Roads Area 74 Virginia Rd N/A 1925

  

CON.1072
CON.BL Lower Old Bedford - Virginia
Roads Area 88 Virginia Rd

J. W. Kenney
House 1925

  

CON.176 N/A 215-217 Virginia Rd

William Tibbets
House - Thoreau
Farm 1878

  

CON.177 N/A 341 Virginia Rd

Dea. John
Wheeler - Capt.
Jonas Minot
Farmhouse
[NC-18] 1730 NR

  

CON.178 N/A 477 Virginia Rd

Wheeler -
Merriam House
[NC-19] 1692 NR

  

Notes 1. Historic district or area. Noise Analysis Location number is indicated in brackets where applicable. N/A indicates properties that are not located within a historic district or area.
2. N/A indicates districts, areas, or properties that are only identified by address. Noise analysis location number is indicated in brackets where applicable.
3. National Register of Historic Places (NR), State Register of Historic Places (LHD or SR), National Historic Landmark (NHL).
4. Area/property is partially (P) or completely () within the 2012, 2020, or 2030 55 dB DNL contours. All historic resources listed are outside the 2012, 2020, and 2030 65 dB DNL contours.
5. Intersection that is located within 200 feet from historic district, area, or property.



G-4 All Historic Resources listed in the National and State Registers, and in the Inventory and MACRIS in
Lexington, reconnaissance survey area (projected 2030 55 dB DNL high growth noise contour or within
200 feet from a traffic study area intersection), 2012.

MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

LEX.AJ Lexington Heights - Meagherville

Avon St, Center St,
Earl St, Garfield St,
Myrtle St, Reed St,
Valley Rd N/A Multiple

  

LEX.913 N/A Route 128

Boston and
Maine Railroad
Bridge over
Route 128 1961

  

LEX.789
LEX.AJ Lexington Heights -
Meagherville 12 Avon St N/A 1906

  

LEX.776 N/A 297 Bedford St

Nathan Reed -
James Parker
House 1835



LEX.777 N/A 297 Bedford St

Reed-Parker
House Out
Building ca. 1835



LEX.1028 N/A 315 Bedford St
Basil Hawkins
House 1924



LEX.778 N/A 330 Bedford St

Capt.
Christopher
Reed House #1 1818



LEX.413 N/A 331 Bedford St
Simonds Tavern
[NLX-1] 1795 NR



LEX.779 N/A 342 Bedford St
Christopher
Reed House #2 1825



LEX.780 N/A 342 Bedford St
Christopher
Reed Barn ca. 1825



LEX.790
LEX.AJ Lexington Heights -
Meagherville 33 Center St N/A 1906



LEX.1047 N/A 7 Dexter Rd
Albert W.
Emmons House 1926



LEX.1061 N/A 46 Harding Rd
John Andersen
House 1925



LEX.1062 N/A 46 Harding Rd
John Andersen
Garage 1931



LEX.785
LEX.AJ Lexington Heights -
Meagherville 153 Reed St N/A 1906

 



MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

LEX.786
LEX.AJ Lexington Heights -
Meagherville 159 Reed St N/A 1906

  

LEX.1012
LEX.AJ Lexington Heights -
Meagherville 48 Valley Rd N/A 1906

  

LEX.1013
LEX.AJ Lexington Heights -
Meagherville 62 Valley Rd N/A 1906

  

LEX.1014
LEX.AJ Lexington Heights -
Meagherville 67 Valley Rd N/A 1906

  

Notes 1. Historic district or area. Noise Analysis Location number is indicated in brackets where applicable. N/A indicates properties that are not located within a historic district or area.
2. N/A indicates districts, areas, or properties that are only identified by address. Noise analysis location number is indicated in brackets where applicable.
3. National Register of Historic Places (NR), State Register of Historic Places (LHD or SR), National Historic Landmark (NHL).
4. Area/property is partially (P) or completely () within the 2012, 2020, or 2030 55 dB DNL contours. All historic resources listed are outside the 2012, 2020, and 2030 65 dB DNL contours.
5. Intersection that is located within 200 feet from historic district, area, or property.



G-5 All Historic Resources listed in the National and State Registers, and in the Inventory and MACRIS in
Lincoln, reconnaissance survey area (projected 2030 55 dB DNL high growth noise contour or within 200
feet from a traffic study area intersection), 2012.

MHC
Number Historic Area/District¹ Street Address

Historic
Property² Date

National
Register

/State
Register
Status³

55 dB DNL Contour⁴

Intersection⁵2012 2020 2030

LIN.F Minute Man National Historical Park Route 2A N/A Multiple
NR
NHL

TSA 6: Hanscom Drive &
Route 2A

LIN.G Minute Man National Historical Park Route 2A N/A Multiple
NR
NHL P P P

TSA 6: Hanscom Drive &
Route 2A

LIN.157
LIN.F/LIN.G Minute Man National
Historical Park 165 North Great Rd Giurleo House 1915

NR
NHL

TSA 6: Hanscom Drive &
Route 2A

LIN.158
LIN.F/LIN.G Minute Man National
Historical Park 165 North Great Rd Giurleo Garage 1915

NR
NHL

TSA 6: Hanscom Drive &
Route 2A

Notes 1. Historic district or area. Noise Analysis Location number is indicated in brackets where applicable. N/A indicates properties that are not located within a historic district or area.
2. N/A indicates districts, areas, or properties that are only identified by address. Noise analysis location number is indicated in brackets where applicable.
3. National Register of Historic Places (NR), State Register of Historic Places (LHD or SR), National Historic Landmark (NHL).
4. Area/property is partially (P) or completely () within the 2012, 2020, or 2030 55 dB DNL contours. All historic resources listed are outside the 2012, 2020, and 2030 65 dB DNL contours.
5. Intersection that is located within 200 feet from historic district, area, or property.



Table G-6 Fifty Year Old Properties Surveyed in Hanscom Field, 2012

Town Building Number Building Name1 Date

Bedford 1 Hangar 1 - Signature Flight Services 1955

Bedford 2 Hangar 2 - Signature Flight Services 1955

Bedford 3 Hangar 3 - Signature Flight Services 1955

Concord 25 Draper Laboratory 1948

Lincoln 10 Hangar 10 - Vacant 1950s

Lincoln 12A Hangar 12A – National Aviation Academy 1963

Lincoln 15 Civil Air Terminal 1953

Lincoln 16 Hangar 16 – Liberty Mutual 1940s

Lincoln 17 Hangar 2 - Jet Aviation 1954

Lincoln 20 Maintenance Building 1954

Notes: 1. Hangar 24 has been demolished since 2005.

Table G-7 Fifty Year Old Properties Surveyed at Hanscom Air Force Base, 2012

Town Building Number1 Area Name2 Street Address

Bedford 1614 Administrative Complex 11 Barksdale Street

1639 Base Center 97 Barksdale Street

1723 Hangars 25 Chennault Street

1728 Hangars 29 Chennault Street

1729 Hangars 51 Chennault Street

1642 Base Center 70 Chennault Street

1825 Civil Engineering 72 Dow Street

1716 Hangars 115 Eglin Street

1917 Civil Engineering Grenier Street

1646 Base Center 81 Grenier Street

1813 Civil Engineering 119 Grenier Street

1809/1810 Civil Engineering 120-131 Grenier Street

1843 Civil Engineering 141 Grenier Street

1425 Hospitality 60 Kirtland Street

1427 Hospitality 75 Kirtland Street

1426 Hospitality 85 Kirtland Street

Lexington 1302 D Lincoln Labs 71 Schilling Circle

1302 E Lincoln Labs 75 Schilling Circle

1302 F Lincoln Labs 51 Shilling Circle

Multiple Air Force Cambridge Research
Laboratory Historic District

Randolph Road, Grenier Street, Wright Street

Lincoln 1712 Hangars 6 Chennault Street

1710 Hangars 9 Chennault Street

1610 Administrative Complex 111 Eglin Street

Notes: 1. N/A – Not Applicable
2. Bedford Trailer Park (East and West Sections) in Bedford has been demolished since 2005. AFCRL Historic District is an update to

the 2006 architectural survey. It was determined eligible (NRDOE) for National Register listing by the USAF and SHPO in 2012. It is in

the Hanscom ESPR 2012 General Study Area, but is outside the 2030 55 dB DNL high growth noise contour.

G-42 Appendix G



Table G-8 Fifty Year Old Properties Surveyed in Bedford, Concord and Lexington, 2012

2012 Envi ronmenta l Status and Planning Report G-43

Town1 Area Name2 Street Address Category

Bedford³ Hartwell Road Beacon Street and Hartwell Road Area

Hartwell Road 9,11,12 Beacon Street House

N/A 336,340,427 Concord Road House

Hartwell Road 23,41,47,00 Hartwell Road House

Concord Carr Road Carr Road Area

Walden Street Walden Street Area

Carr Road 45,61,81,111,131-147 Carr Road House

N/A 531 Monument Street House

N/A 675 Monument Street House

N/A 676 Monument Street House

N/A 842 Monument Street House

N/A 873 Monument Street House

N/A 183 Virginia Road House

N/A 201 Virginia Road House

Walden Street 208,335,349,363 Walden Street House, Barn

Lexington Bedford Street Bedford Street Area

East of Bedford St Bertwell Road, Blake Road, Burlington Street, Crawford Road, Dee
Road, Dexter Road, Eaton Road, Fuller Road, Gleason Street, Harding
Road, Hillside Terrace, Nichols Road, North Hancock Street, Preston
Road, Simonds Road, Williams Street, Wyman Road

Area

Ivan Street Bernard Street, Calvin Street, Donald Street, and Ivan Street Area

Meagherville Extension Augustus Road, Hill Street, Kimball Road, Park Street, Reed Street,
Sunny Knoll Road, and Vaille Avenue

Area

Meagherville Extension 4 Augustus Road House

Bedford Street 197-419 Bedford Street House

East of Bedford St 8,12,18,19,20,26,31,37,42,43,44,51,65,
69,72,75,84,100,101,104,108
Bertwell Road

House

East of Bedford St 00 Blake and Preston Road House

East of Bedford St 48,51,57,58,65,66,73,91,97,106,118,123 Blake Road House

Ivan Street 19,20,21 Bernard Street House

East of Bedford St 16,22,27,28,30,46,47,50,54,60,61,66,70,80 Burlington Street House

Ivan Street 6,7,9,10 Calvin Street House

East of Bedford St 7,9 Crawford Road House

East of Bedford St 7,8,11 Dee Road House

East of Bedford St 6,7,10,11,14,15,18,19,22,23, 33,35,51,52,53,57,58,62 Dexter Road House

Notes: 1. Lincoln did not have any properties within the reconnaissance study area.
2. Area is a neighborhood or district of multiple streets and/or structures. N/A – Not Applicable.
3. The Bedford Trailer Park (East and West Sections) in Bedford has been demolished since 2005.



Table G-8 Fifty Year Old Properties Surveyed in Bedford, Concord and Lexington, 2012
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Appendix GG-44

Town1 Area Name2 Street Address Category

Lexington Ivan Street 12,14,22,24 Donald Street House

East of Bedford St 4,7,10,11,12,19,23,30,34,35,38 Eaton Road House

East of Bedford St 9,25,31 Fuller Road House

East of Bedford St 14,43,46,47,50,51,52,54,55,57,59,60,62,63,65,67,68,70,81,82,84,85,86,
87,91,93,94,99,100,102 Gleason Street

House

East of Bedford St 14,15,20,25,27,28,29,30,31,35,37,40,41,45,46,47,48,51,55,57,60,62
Harding Road

House

Meagherville Extension 55 Hill Street (Lexington Golf Club) Golf Course

East of Bedford St 4,5,7,8,9 Hillside Terrace House

Ivan Street 10,21,25,28,29,30,32,33,36,40 Ivan Street House

Meagherville Extension 3,4,5,7,8 Kimball Road House

East of Bedford St 9 Nichols Road House

East of Bedford St 9,10,11,14,20,21,22,23,25,27,29,31,35,36,40,45,49,59,63,71,79,81,83,8
7,95,101,105 North Hancock Street

House

Meagherville Extension 4,6 Park Street House

East of Bedford St 37,40 Preston Road House

Meagherville Extension 28,36,38,39,40,42,44,45,46,49/51,52,53,54,55,56,57,58,63,65,67,87,94,
98,104 Reed Street

House

East of Bedford St 20,31,32,36,44,53,54,70,74,75,78,82,88,91,95,100,103,104,105,107,109
,127,135,138,144,152 Simonds Road

House

Meagherville Extension 1,3,5,9 Sunny Knoll Road House

Meagherville Extension 6,10,16,17,20,21,24,26,32,35,36,37 Vaille Avenue House

East of Bedford St 20 Williams Street House

East of Bedford St 1 Wyman Road House

East of Bedford St 14,43,46,47,50,51,52,54,55,57,59,60,62,63,65,67,68,70,81,82,84,85,86,
87,91,93,94,99,100,102 Gleason Street

House

East of Bedford St 14,15,20,25,27,28,29,30,31,35,37,40,41,45,46,47,48,51,55,57,60,62
Harding Road

House

Meagherville Extension 55 Hill Street (Lexington Golf Club) Golf Course

East of Bedford St 4,5,7,8,9 Hillside Terrace House

Ivan Street 10,21,25,28,29,30,32,33,36,40Ivan Street House

Meagherville Extension 3,4,5,7,8 Kimball Road House

East of Bedford St 9 Nichols Road House

East of Bedford St 9,10,11,14,20,21,22,23,25,27,29,31,35,36,40,45,49,59,63,71,79,81,83,8
7,95,101,105 North Hancock Street

House

Meagherville Extension 4,6 Park Street House

East of Bedford St 37,40 Preston Road House

Meagherville Extension 28,36,38,39,40,42,44,45,46,49/51,52,53,54,55,56,57,58,63,65,67,87,94,
98,104 Reed Street

House

Notes: 1. Lincoln did not have any properties within the reconnaissance study area.
2. Area is a neighborhood or district of multiple streets and/or structures. N/A – Not Applicable.
3. The Bedford Trailer Park (East and West Sections) in Bedford has been demolished since 2005.



Table G-8 Fifty Year Old Properties Surveyed in Bedford, Concord and Lexington, 2012
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2012 Envi ronmenta l Status and Planning Report G-45

Town1 Area Name2 Street Address Category

Lexington East of Bedford St 20,31,32,36,44,53,54,70,74,75,78,82,88,91,95,100,103,104,105,107,109
,127,135,138,144,152 Simonds Road

House

Meagherville Extension 1,3,5,9 Sunny Knoll Road House

Meagherville Extension 6,10,16,17,20,21,24,26,32,35,36,37 Vaille Avenue House

East of Bedford St 20 Williams Street House

East of Bedford St 1 Wyman Road House

Notes: 1. Lincoln did not have any properties within the reconnaissance study area.
2. Area is a neighborhood or district of multiple streets and/or structures. N/A – Not Applicable.
3. The Bedford Trailer Park (East and West Sections) in Bedford has been demolished since 2005.
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C/NC1 NR CATEGORY NPS NO. MHC NO. ADDRESS/LOCATION NAME DATES STYLE 

ALL TOWNS 

C site None   Battle of Lexington and 
Concord Battlefield 

1775 n/a 

C structure 000919, 
040170 

  Battle Road 18th through 
20th centuries 

n/a 

NC structure None   Battle Road Trail 1996-2001 n/a 

C structure Various   System of Stone Walls 18th through 

20th centuries 

n/a 

C site None   System of Fields (Battle 
Road Unit) 

 n/a 

CONCORD 

C² building -- CON.256 448 Barrett’s Mill Road Col. James Barrett House 1705 Colonial 

C object None  Estabrook and Liberty 
Street 

Granite Mile Marker early 20th 
century 

n/a 

C object None  Estabrook and Liberty 
Street 

Granite Line of March 
Marker 

early 20th 
century 

n/a 

C object 040260  Estabrook and Liberty 

Street 

John Buttrick Bas-Relief 

Monument 

1915 n/a 

C structure 040255  Lexington Road Meriam's Corner Area 
Stone Culvert 

18th century n/a 

C site None  Lexington Road (First) East Quarter 
School House Site 

early 19th 
century 

n/a 

C structure 040254  Lexington Road Ox Pasture Stone Bridge pre 1775 n/a 

C building 006549 CON.171 455 Lexington Road Wayside (Samuel 
Whitney House) 

1716-17; 
altered mid- 
1840s, 1860/70 

Colonial/ 
Victorian 
Eclectic 

C site None  455 Lexington Road Wayside Site 19th century n/a 

C site 040228, 

040194, 
040199, 
040224 

 455 Lexington Road Wayside Landscape mid-1840s n/a 

C building 000926  455 Lexington Road Wayside Barn 1716-78; 

moved mid- 
1840s and 
1860 

No Style 

C site 012007  455 Lexington Road Eliphelet Fox House 
Foundation 

by 1666 n/a 

C building 006548 CON.349 663 Lexington Road Gowing-Clark House ca. 1836 Federal 

C site 040256  663 Lexington Road Gowing-Clark Barn 
Foundation 

19th century n/a 

C building 040236 CON.352 737-739 Lexington 
Road 

(Second) East Quarter 
Schoolhouse 

ca. 1853-54 Frame 
Vernacular 

C building 4-119-B  750 Lexington Road Palumbo Farm Enclosed 
Garage 

ca. 1950 No Style 

C building 4-119-D  750 Lexington Road Palumbo Farm Metal 
Shed 

ca. 1950 No Style 

C building 4-119-C  750 Lexington Road Palumbo Farm Open 
Shed 

ca. 1950 No Style 

Note:   1. Contributing/Non-Contributing 
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C/NC1 NR CATEGORY NPS NO. MHC NO. ADDRESS/LOCATION NAME DATES STYLE 

C building 4-119-E  750 Lexington Road Palumbo Farm Wood 
Shed 

ca. 1950 No Style 

C building 040028 CON.354 831 Lexington Road Perry House ca. 1865; ca. 
1880 

Greek 
Revival 

NC building 4-103-B  831 Lexington Road Perry House Garage ca. 1960 No Style 

NC building 4-103-C  831 Lexington Road Perry Shed ca. 1960 No Style 

C building 040231, 

040232 

CON.355 851 Lexington Road Albano House, 

Albano Garage/Apt. 

1915 Craftsman 

C building 101972  851 Lexington Road Albano Produce Stand 1915 No Style 

C site 040246  851 Lexington Road Albano Foundation 20th century n/a 

C building 023167 CON.356 955 Lexington Road Farwell Jones House pre 1775; 
remodeled ca. 
1870 

Frame 
Vernacular 

C building 040241  955 Lexington Road Farwell Jones Dairy Barn 
and Silo 

1870 No Style 

C building 4-101-D  955 Lexington Road Edward Nowalk Garage early 20th 
century 

No Style 

NC building 4-101-C  955 Lexington Road Edward Nowalk Produce 
Stand 

ca. 1960 No Style 

C building 4-101-E  955 Lexington Road Edward Nowalk 6-Bay 
Tractor Shed 

early 20th 
century 

No Style 

C building 4-101-F  955 Lexington Road Edward Nowalk Cottage early 20th 
century 

No Style 

C building 023166 CON.357 965 Lexington Road Olive Stow House ca. 1760 Colonial 

C building 101975  965 Lexington Road Olive Stow House Garage ca. 1920 No Style 

C building 101976 CON.359 1087 Lexington Road D. Inferrara House ca. 1927 Colonial 

Revival 

C building 101977 CON.360 1087 Lexington Road D. Inferrara Farm Stand ca. 1920s No Style 

C building 3-118-B  1087 Lexington Road D. Inferrara Farm Garage ca. 1937 No Style 

NC building 3-118-D  1087 Lexington Road D. Inferrara Farm Coop late 20th 
century 

No Style 

NC building 3-118-F  1087 Lexington Road D. Inferrara Farm Field 
Shed 

late 20th 
century 

No Style 

NC building 3-118-E  1087 Lexington Road D. Inferrara Farm 
Greenhouse 

late 20th 
century 

No Style 

C building 101978  1133 Lexington Road Walter Beatteay House ca. 1940-1946 Colonial 
Revival 

NC building 3-126-B  1133 Lexington Road Walter Beatteay Garage ca. 1980 No Style 

C building 006547 CON.358 1175 Lexington Road Samuel Brooks House ca. 1692-1728 Colonial 

C object 006545 CON.941 Liberty Street The Minuteman 1875 n/a 

C object 040266  Liberty Street Muster Field Monument early 20th 
century 

n/a 

C site 000939  Liberty Street Ephraim and Willard 
Buttrick House Site 

1697-1700 n/a 

C structure 040250  Liberty Street Flint Bridge 1877 n/a 

C site None  Liberty Street Jonas Bateman Site 18th century n/a 

Note:   1. Contributing/Non-Contributing 
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C/NC1 NR CATEGORY NPS NO. MHC NO. ADDRESS/LOCATION NAME DATES STYLE 

C building 040024 CON.344 174 Liberty Street Buttrick Mansion 1911 Classical 
Revival 

C building 040026 CON.346 174 Liberty Street Buttrick Carriage House 1911 Colonial 
Revival 

C building 040025 CON.345 174 Liberty Street Buttrick Caretaker's 
Cottage 

1911 Colonial 
Revival 

C site 040183, 
040182 

 174 Liberty Street Buttrick Designed 
Landscape 

early 20th 
century 

n/a 

C site 014011  174 Liberty Street Captain David Brown 
House Foundation 

18th century n/a 

C building 000932 CON.343 231 Liberty Street Major John Buttrick 
House 

ca. 1715; 19th- 

century 
alterations 

Colonial 

C site 040249  231 Liberty Street John Buttrick Foundation 19th century n/a 

C building 040235  231 Liberty Street Major John Buttrick 
Garage 

early 20th 
century 

Colonial 
Revival 

NC building None  50 Manuel Drive House mid-late 20th 
century 

Modern 

NC building None  65 Manuel Drive Korn House ca. 1960 Modern 
Cape 

NC building None  82 Manuel Drive House mid-late 20th 
century 

Modern 

NC building None  82 Manuel Drive Shed mid-late 20th 

century 

No Style 

NC building None  95 Manuel Drive House mid-late 20th 
century 

Modern 

NC building None  95 Manuel Drive Garage mid-late 20th 
century 

No Style 

C object 006544  Monument Street Grave and Monument to 
British Soldiers 

1890-1910 n/a 

NC object 040262  Monument Street DAR Marker 1975 n/a 

C object 006543 CON.939 Monument Street 1836 Battle Monument 1836 n/a 

C structure 000945 CON.940 Monument Street North Bridge 1956 n/a 

C site None CON HA- 
13 

Monument Street Thomas Flint Site after 1635 n/a 

C object 040261  Monument Street Concord Fight Marker early 20th 
century 

n/a 

NC building None  Monument Street North Bridge Comfort 
Station 

1984 No Style 

C structure None  Monument Street Road to North Bridge and 
Alleé 

early 20th 
century 

n/a 

C building 000924 CON.348 242 Monument Street Elisha Jones House early 18th 
century; rebuilt 
1865-66 

Colonial 

C site None  242 Monument Street Elisha Jones Site  n/a 

C building None CON.347 269 Monument Street Old Manse 1769/70 Colonial 

C site None  North Bridge North Bridge Landscape 1836-1956 n/a 

Note:   1. Contributing/Non-Contributing 
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C/NC1 NR CATEGORY NPS NO. MHC NO. ADDRESS/LOCATION NAME DATES STYLE 

C site None  North Bridge Battle Road/North Bridge 
Site 

ca. 1635-1650 n/a 

C building 000928  North Great Road Job Brooks House 1740 Colonial 

C object 040265  Old Bedford Road Meriam's Corner 
Monument 

1885 n/a 

C building 040243 CON.350 34 Old Bedford Road Meriam House ca. 1705, ca. 

1725 

Colonial 

C site None  34 Old Bedford Road John Meriam/Joseph 
Meriam House Sites 

ca. 1665 n/a 

C building 040234 CON.351 55 Old Bedford Road Burke House ca. 1904 Dutch 
Colonial 
Revival 

C building 101974  55 Old Bedford Road Burke House Garage ca. 1940 No Style 

LEXINGTON 

C site 040253  Marrett Street Tabitha Nelson House 

(Thomas Nelson, Sr.) Site 

1754-57; 1716 n/a 

C building 000929 LEX.618 21 Marrett Street Jacob Whittemore House prior to 1754 Georgian/ 
Colonial 

C building 040239  21 Marrett Street Barn at Whittemore 
House 

19th century; 
moved 1978 

No Style 

C site None  Marrett Street Jacob Whittemore 
Blacksmith Shop Site 

18th century n/a 

C site None  Mass. Avenue and 

Marrett Street 

Barn Foundation Site 1720-1900 n/a 

C site None LX HA-1 Mass. Avenue at Fiske 
Hill 

Lt. David Fiske Site 1655-1721 n/a 

NC building 1-109-A  Massachusetts Avenue Minute Man Visitors 
Center 

1976 Modern 

C site 040247  Old Massachusetts Ave 
and Wood Street 

Bashian Barn Foundation 1872-75 n/a 

C site 000923  Old Massachusetts Ave 
and Wood Street 

Ebenezer Fiske House 
Foundation 

ca. 1729-late 
19th century 

n/a 

C structure 006541  Old Massachusetts Ave 
and Wood Street 

Fiske Hill Well 1700-75 n/a 

C object 040264  Old Massachusetts Ave 
and Wood Street 

Hayward Well Monument 1885 n/a 

C object 040259  Old Massachusetts Ave 
and Wood Street 

Bluff Monument 1885 n/a 

C site None   Battle Road/ Fiske Hill 
Site 

18th century n/a 

LINCOLN 

NC building 2-129-A  58 Bedford Lane Mrs. Edward Downing 
House 

ca. 1954 Modern 
Cape 

C site 040248  Great North Road and 
Old Bedford Road 

Thomas Brooks Farm 
Foundation 

1800-50 n/a 

C site 040252  Massachusetts Ave. 
and Virginia Road 

Samuel Hartwell Farm 
Cellar Hole 

18th century n/a 

Note:   1. Contributing/Non-Contributing 
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C site 040258  Massachusetts Avenue Unidentified Cut Stone 
Foundation 

early 19th 
century 

n/a 

NC object 040267  Massachusetts Avenue Paul Revere Capture 
Marker 

pre 1902 n/a 

NC building 2-101-A  190 Massachusetts 
Avenue 

Irene Hegenian House 1949-54 Modern 
Cape 

NC building 2-101-B  190 Massachusetts 
Avenue 

Irene Hegenian Shed ca. 1960 No Style 

C site 040027  Massachusetts Avenue Josiah Nelson, Jr. Hop 
House Foundation 

1810-1820 n/a 

C building 006551  200 Massachusetts 
Avenue 

John Nelson House 1808-1810 Federal 

C building 012008  200 Massachusetts 
Avenue 

John Nelson Barn ca. 1810; 

additions 1830, 
1900 

No Style 

C site None  Nelson Road Site 22, 23 1700-1800; 
1720-1800 

n/a 

C site None  Nelson Road Daniel Brown House and 
Shop Site 

18th century n/a 

C site 000920  Nelson Road Josiah Nelson House 
Foundation 

ca. 1775 n/a 

C site 012006 LN HA-6 Nelson Road Thomas Nelson, Jr. 
House Foundation 

1700-1750 n/a 

C site None  Nelson Road Site 24 18th century n/a 

C site None  North Great Road Hastings Barn Foundation 19th century n/a 

C building 006546, 
040233 

LIN.64 33 North Great Road Noah Brooks Tavern, 

Noah Brooks Tavern 
Carriage House 

ca. 1798 Federal 

C building 040245  33 North Great Road Noah Brooks Barn 
(Rogers Barn) 

1937/38 No Style 

C site None  North Great Road Brooks House Site 18th century n/a 

C building 006552 LIN.65 37 North Great Road Joshua Brooks, Jr. House 1780 Federal 

C site None  North Great Road Joshua Brooks Tanyard 
Site 

18th century n/a 

NC building 3-111-A  59 North Great Road Moodey House 1956 Dutch 

Colonial 
Revival 

NC building None  71 North Great Road Bierlich House ca. 1957 Ranch 

C building 040244  101 North Great Road Rego House 1890-1910 Frame 
Vernacular 

NC building 2-124-B  101 North Great Road Rego House Garage mid-late 20th 
century 

No Style 

NC building 2-112-A  112 North Great Road James Russell House 1954 Modern 

NC building 3-110-A  4 Old Bedford Road W.R. Barker House ca. 1940 Modern 
Cape 

NC building 3-110-B  4 Old Bedford Road W.R. Barker Garage 1940-45 No Style 

Note:   1. Contributing/Non-Contributing 
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NC building 3-109-A  8 Old Bedford Road Janet Swartz House ca. 1955 Modern 
Cape 

NC building 3-109-B  8 Old Bedford Road Janet Swartz Garage ca. 1955 No Style 

C site None  Virginia Road Joseph Mason House 
Site 

18th century n/a 

C building 000931 LIN.66 Virginia Road Ephraim Hartwell Tavern ca. 1733 Colonial 

C site   Virginia Road Ephraim Hartwell Site 18th century n/a 

C building 006553 LIN.70 Virginia Road Captain William Smith 
House 

ca. 1750 Colonial 

C site None  Virginia Road Captain William Smith 
Site 

18th century n/a 

C site 000930 LIN.69 Virginia Road Sgt. Samuel Hartwell 
House Site 

1693-1716; 
burned 
1968;shelter 
1986 

n/a 

C building 040029 LIN.140 Virginia Road McHugh Barn ca. 1830; 
rebuilt 1939 

No Style 

Notes:   1. Contributing/Non-Contributing 
  2.  The Col. Barrett Farm Unit was added to the MMNHP in 2012, after the completion of the National Register nomination. It is assumed it 

would be contributing to an expanded nomination. 
 




