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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: February 5, 2013 at 10:00 AM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Spencer Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Steve Tyler, Town of Spencer 
 Town of Holden  

Town of Paxton 
 
 

AGENDA 
 
 
1.)  Welcome & Introductions 
 
2.)  Corridor Profile Overview & Previous Work Examples 
 
3.)  Route 31 Corridor Profile Study Proposal & Letters of Support 
 
4.)  Study Area Maps 
 
5.)  Traffic Volumes 
 
6.)  Bridge Management System (BMS) 
 
7.)  Safety Management System (SMS) 
 
8.)  Public Transportation 
 
9.)  Environmental Profile 
 

10.) TIP Development Schedule & Status Update Materials 
 
11.) Next Meeting:  April 2013  
 

12.) Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: April 9, 2013 at 10:00 AM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Paxton Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 
 

AGENDA 
 
 
1.)  Welcome & Introductions 
 
2.)  Host Community Contact Information 
 
3.)  Host Community Base Maps 
 
4.)  Host Community Observations 
 
5.)  Planned Traffic Volume Data Collection Effort 
 
6.)  Alternative Modes 
 
7.)  Pavement & Safety Management Systems 
 
8.)  Environmental Profile 
 
9.)  Bridge Management System (BMS) 
 

10.) Related Efforts 
 
11.) Next Meeting:  June 2013, Town of Holden (TBD)  
 

12.) Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: June 4, 2013 at 10:00 AM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Holden Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 
 

AGENDA 
 
 
 1.)  Welcome & Introductions 
 
 2.)  Host Community Contact Information 
 
 3.)  Host Community Base Map 
 
 4.)  Traffic Volume Data Collection Effort 
 
 5.)  Travel Time & Delay Studies 
 
 6.)  Environmental Profile 
 
 7.)  Host Community Observations 
 

  8.)  Pavement & Safety Management Systems 
 
  9.)  Related Efforts 
 
10.)  Next Meeting:  August 13, 2013, Spencer Town Hall  
 

11.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: August 13, 2013 at 10:00 AM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Spencer Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 
 

AGENDA 
 
 
 1.)  Welcome & Introductions 
 
 2.)  Host Community Contact Information 
 
 3.)  Host Community Base Map 
 
 4.)  Traffic Volume Data Collection & Analysis 
 
 5.)  Environmental Profile: Major Roadway Drainage Structures 
 
 6.)  Vehicle Crash Research 
 
 7.)  Host Community Related Topics 
 

  8.)  Next Meeting:  October 8, 2013, Paxton Senior Center 
 
  9.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: October 8, 2013 at 10:00 AM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Paxton Council on Aging, White Building 17 West 

Street 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 
 

AGENDA 
 
 
 1.)  Welcome & Introductions 
 
 2.)  Host Community Contact Information 
 
 3.)  Host Community Base Maps 
 
 4.)  Traffic Volume Data Collection & Analysis 
 
 5.)  MassDOT Seasonal Factors for Traffic Volumes  
 
 6.)  Environmental Profile: Major Roadway Drainage Structures 
 
 7.)  Vehicle Crash Research 
 
 8.)  Host Community Observations 
 
 9.)  Host Community Related Topics 
 

10.)  Next Meeting:  December 10, 2013, Holden Town Hall 
 
11.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: December 10, 2013 at 1:00 PM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Holden Town Hall, 1196 Main Street 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 
 

AGENDA 
 
 1.)  Welcome & Introductions 
 
 2.)  Host Community Contact Information 
 
 3.)  Host Community Base Maps 
 
 4.)  Traffic Volume Analysis 
 
 5.)  Site Specific Trip Generation 
 
 6.)  Pavement Management System (PMS) Regional Program 
 
 7.)  Environmental Profile: Major Roadway Drainage Structures 
 
 8.)  Host Community Observations 
 
 9.)  Corridor Profile Report Document Compilation 
 

10.)  Host Community Related Topics 
 

11.)  Next Meeting:  February 11, 2014, Spencer Town Hall at 1:00 PM 
 
12.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: February 11, 2014 at 1:00 PM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Spencer Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 

AGENDA 
 
 1.)  Welcome & Introductions 
 
 2.)  Host Community Contact Information 
 
 3.)  Host Community Base Maps 
 
 4.)  Major Employers, Trucking Generators, and other Significant Land Uses 
 
 5.)  Site Specific Background Development 
 
 6.)  Vehicle Classification 
 
 7.)  Safety Management System Report Chapter 
 
 8.)  Water Features Intersecting Route 31 
 
 9.)  Identified Corridor Deficiencies 
 

10.)  Overall Corridor Profile Findings Matrixes 
 

11.)  Overall Corridor Profile Suggested Improvement Options Matrixes 
 

12.)  Next Meeting:  April 8, 2014, Paxton Senior Center at 1:00 PM 
 
13.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: April 8, 2014 at 1:00 PM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Paxton Senior Center 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 

AGENDA 
 
 1.)  Welcome & Introductions 
 
 2.)  Congestion Management Process: Future Year 2023 
       Projected Operations  
 
 3.)  MassDOT Safety Initiative 
 
 4.)  Bridge Management System 
 
 5.)  Community Identified Deficiencies 
 
 6.)  Management System Analysis Findings 
 
 7.)  Suggested Improvement Options 
 

  8.)  Next Meeting:  June 10, 2014, Holden Town Hall at 1:00 PM 
 
  9.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: June 10, 2014 at 1:00 PM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Holden Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 

AGENDA 
 
 1.)  Welcome & Introductions 
 
 2.)  Annual Environmental Consultation Session  
 
 3.)  Congestion Management Process: 2023 Level of Service with  
        Improvements 
 
 4.)  Report Compilation Introduction 
 
 5.)  Suggested Improvement Options for Host Community Consideration 
 
 6.)  Last Meeting:  August 12, 2014, Spencer Town Hall at 1:00 PM 

 
  7.)  Adjournment 
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Central Massachusetts 

Metropolitan Planning Organization 
 

Date: August 12, 2014 at 1:00 PM 
Topic: Route 31 Corridor Profile: Host Communities 
 of Holden, Paxton, and Spencer  
Location: Spencer Town Hall 
 

Invited 
Participants: Rich Rydant, CMRPC transportation staff 
 Kevin Krasnecky, CMRPC transportation staff 
 Town of Holden 
 Town of Paxton  

Town of Spencer 
 

AGENDA 
 
 1.)  Welcome & Introductions 
 
 2.)  Corridor Profile Report Series  
 
 3.)  Report Compilation Update 
 
 4.)  MassDOT Strategic Highway Safety Plan (SHSP):  Reduction of Lane 
 Departure Crashes at Locally-Owned, High Crash Curve Locations 
 
 5.)  Refined Suggested Improvement Options:  Host Community Project  
 Prioritization & Preliminary Cost Estimates 
 
 6.)  Future Host Meetings:    Holden 
     Paxton 

      Spencer 
 
  7.)  Adjournment 
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1.0: Introduction – 
What is Neighborhood 
SAFE? 

Neighborhood SAFE combines 

elements of Safe Routes to 

School (SRTS)  Assessments 

and Road Safety Audits (RSAs) 

to provide communities with 

guidance related to 

infrastructure issues and 

improvements for selected 

focus areas. 

Neighborhood SAFE is a new, proactive approach that CMRPC 

is undertaking in order to provide communities with small 

area infrastructure assessments from a pedestrian and 

bicyclist safety perspective. CMRPC has launched this effort to 

achieve the following objectives:  

 

• Increase awareness of walkability in communities 

throughout the region 

• Identify safety issues that pedestrians and bicyclists face 

• Provide neighborhood safety analysis for all users of the 

transportation system 

• Generate enthusiasm for alternative modes of travel 

 

This report will provide a summary of existing issues and 

potential improvements that are intended to make walking 

and biking safer and more attractive modes for transportation 

system users. Particular emphasis has been placed on walking 

and biking accessibility for school aged children. Elements of 

the Safe Routes to School (SRTS) program and the Road Safety 

Audit (RSA) program will play a part in each neighborhood 

assessment, a brief overview of both programs is provided in 

the following section. This assessment includes 

recommendations that can be implemented through 

municipal, state, or federal funding, depending on the size 

and scope of the future project. This report will detail the 

conditions of the selected area, and provide a toolbox for a 

range of improvements that vary in complexity and cost.  
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1.1 Neighborhood SAFE 
- Background 

Safe Routes to School 

The Federally funded SRTS program is administered through the 
Massachusetts Department of Transportation (MassDOT). Safe 
Routes to School is a program that has the following purpose: 

• To enable and encourage children, including those with 
disabilities, to walk and bicycle to school; 

• To make bicycling and walking to school a safer and more 
appealing transportation alternative, thereby encouraging 
a healthy and active lifestyle from an early age; and 

• To facilitate the planning, development, and 
implementation of projects and activities that will 
improve safety and reduce traffic, fuel consumption, and 
air pollution in the vicinity of schools. 

In Massachusetts, the SRTS program has two components: 
MassRIDES, the Commonwealth’s travel option service, 
provides an educational and encouragement program to school 
age children; while the infrastructure component is handled by 
MassDOT. MassDOT seeks to promote healthy lifestyles among 
the next generation of Massachusetts residents. It is MassDOT’s 
desire that the SRTS program not only creates healthy habits 
that will last a lifetime, but also to help educate school children 
on the importance of ensuring opportunities for active 
transportation in the way that it builds and operates the 
Commonwealth’s transportation system.  

Road Safety Audits (RSAs) 

The Federal Highway Administration defines a Road Safety 
Audit (RSA) as the formal examination of an existing or future 
road or intersection by an independent, multidisciplinary team. 
The purpose of an RSA is to identify potential safety issues and 
possible opportunities for safety improvements considering all 
roadway users. The Neighborhood SAFE project will incorporate 
certain aspects of an RSA, without a specific project taking 
place. 

 

The entrance to Hopedale Junior-Senior 
High School which is a MassRIDES partner 

school. No schools in Holden currently 
participate in this program. 
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1.2: State Policy related 
to Neighborhood SAFE 

 
 

6 
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1.3: Town of Holden – 
Study Area 

 
 

7 
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2.0: Field Assessment - 
Introduction 

CMRPC Staff, consisting of Dan Daniska and Nick Burnham, 

performed a preliminary field assessment of conditions 

surrounding Town Hall and Davis Hill Elementary School on 

August 14, 2013. This preliminary site visit allows CMRPC Staff 

to get a feel for conditions surrounding the targeted locale. 

Infrastructure is assessed in order to determine impediments 

to safe bicycling and walking in the area.  

The pre-assessment consists of cataloging the location of 

major streets and key walking and bicycling infrastructure 

including: sidewalks, crosswalks, traffic signals, pathways, and 

other factors related to traffic control. Field measurements 

were taken of crosswalk width as well as sidewalk width and 

condition. Pedestrian signals were timed to see how long 

people have to make it safely across the intersection of MA-

31 (Highland/Reservoir Sts.) and MA-122A (Main St.).  

Map 3 depicts the bicycling and walking infrastructure (where 

present) analyzed by CMRPC staff, including the location of 

sidewalks, crosswalks, and traffic signals. It should be noted 

that staff analysis and the Walking Audit occurred during the 

summer months; snow removal and issues relating to 

walkability in the winter season are not covered in this report. 

However, local stakeholders should take pedestrian and 

bicyclist accommodation and safety under consideration 

during the time of the year when children are in school. 

Additionally, due to the timing of the project, staff were 

unable to observe arrival and dismissal at the Davis Hill 

Elementary School. Town stakeholders should take these two 

times of day under consideration when planning for 

improvements.  

The following section of the report will provide initial 

observations from CMRPC staff regarding the field visit and 

infrastructure assessment. Analysis has been broken down 

into three separate categories: Sidewalks/Crosswalks and 

other related infrastructure, Traffic Volumes, and 

Auto/Bike/Pedestrian Crashes. 

The utility pole and overgrown shrubbery 
in the sidewalk are impediments to all 

transportation users.  

Crosswalk lines at the Davis Hill School that 
have faded away over time. 
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2.0: Field Assessment - 
Continued 

Sidewalks, Crosswalks, and 
other related infrastructure. 
 

Pre-Walking Audit Observations (CMRPC Staff) 

• Overall, the condition of the sidewalks in the study area 

varies from excellent to poor, with moderate issues along 

isolated segments of various streets.  

• The area has an extensive sidewalk network for a smaller 

municipality; many streets in the study have a sidewalk on 

at least one side of the street.  

• Sidewalk construction and width varies greatly 

throughout the area. There are segments that are wide 

toward the center of Town, while some residential areas 

are extremely narrow. 

• The narrow sidewalks in the neighborhoods to the east of 

MA-31 present accessibility issues for persons with 

disabilities. 

• There is a lack of ADA compliant access ramps and panels 

throughout the study area.  

• On street parking is almost non-existent in the 

neighborhoods, as the majority of homes have driveways. 

However, the high number of driveways does present a 

safety issue for small children. 

This portion of  sidewalk on Main Street is 
in good condition. The brick buffer provides 

space between the sidewalk and the 
roadway. 

The sidewalk at the corner of Highland 
Street and Jamieson Road is in poor 
condition. Severe rutting and heavy 

cracking can cause potential tripping 
hazards. 

The sidewalk on Highland Avenue  starts at 
6’ in width and then drastically reduces to  

3’ in width. The sudden change in width can 
cause accessibility issues and may force 

users to travel in the roadway. 
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2.0: Field Assessment - 
Continued 

Pre-Walking Audit Observations (CMRPC Staff) Continued: 

• High levels of fast moving traffic on MA-122A and MA-31 
present safety issues for crossing pedestrians. 

• There is no safe storage area for bicycles on the Davis Hill 
Elementary School property, Town Hall, or the Public 
Library. 

• The pedestrian signal heads at the intersection of MA-
122A / MA-31 lack timers, certain legs of the intersection 
are extremely wide to cross, a visible counter would aid 
pedestrians in decision-making.  

• Crosswalk striping at the Davis Hill School is nearly faded 
away entirely due to traffic, school bus, and pedestrian 
use. 

• Crosswalk striping at the MA-122A / MA-31 intersection is 
faded due to heavy traffic. 

• A local resident informed CMRPC staff that a good 
amount of children walk to school from neighborhoods to 
the east of MA-31, they are led by parents across the 
street in the vicinity of Jamieson Road and Damon Road. 

• Crosswalks along MA-31 lack Pedestrian warning signage; 
this is a concern considering the amount of walking 
schoolchildren in the area. It should be noted that Yield to 
Pedestrians has been painted on the roadway. Additional 
signage would provide motorists with a higher warning 
level. 

• A business owner located adjacent to Holden Town Hall 
indicated to CMRPC Staff the desire for additional 
crosswalks to safely access the businesses across from 
Town Hall. The owner stated their foot traffic consists of 
children and adolescents from nearby schools as well as 
town staff.  

 

Crosswalk striping at the Davis Hill School 
that has faded away due to heavy activity 

throughout the school year. 

The ‘Yield to Pedestrian’ marking that 
has been placed on Highland Street to 

warn motorists of the crosswalk nearby. 
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2.0: Field Assessment - 
Continued 

Traffic Speeds / Volume 
Crash Analysis 
 
See Map #4 for Crash Analysis 
Visualization. 
 
There is a Bicycle Crash Cluster located 
near Highland Street (MA-31) and 
Orchard Road. 
• 2 Crashes between 2002-2011; 1 

Injury, 1 Non-Injury, EPDO = 6 

 
There is a  Pedestrian Crash 
Cluster located at the 
intersection of Highland 
Street (MA-31) and Main 
Street (MA-122A). 
• 3 Crashes between 2002-

2011; 3 Injury, EPDO = 
15. 

 
Individual Bike & Pedestrian 
Crashes are visualized for 
2002-2011. 

Traffic Speeds and Volumes: 

• Based on Traffic Volumes collected by CMRPC in 2013, 
MA-122A South of MA-31 carries approximately 20,000 
vehicles per day. 

• Based on Traffic Volumes collected by CMRPC in 2013, 
MA-31 South of MA-122A carries approximately 12,500 
vehicles per day. 

• Based on Traffic Volumes collected by CMRPC in 2013, 
MA-31 North of MA-122A carries approximately 8,000 
vehicles per day. 

Crash Analysis: 

• There are approximately 20 Automobile Crash Clusters 
located within the analysis area. All clusters are 
concentrated along MA-31 and MA-122A.  

• There is a Crash Cluster at the intersection of MA-31 & 
MA-122A that is in the Top 5% of locations region wide. 
The intersection is ranked #44 in the CMRPC region, with 
38 crashes from 2007-2009. There were 11 injury crashes, 
27 non-injury crashes. The Crash Cluster has an Equivalent 
Property Damage Only (EPDO) score of 82. The trend 
continues in the 2009-2011 timeframe, the updated 
cluster contains 36 crashes. There were 6 injury crashes, 
30 non-injury crashes. The Crash Cluster had a EPDO 
score of 60 for 2009-2011. 

• Between 2007 and 2009, there were 107 automobile 
crashes in the study area. Twenty-eight of the crashes 
were of the non-fatal injury type, seventy-six were 
property damage only crashes (no injuries), and two had 
no report.  

• Between 2009 and 2011, there were 113 automobile 
crashes in the study area. Fourteen of the crashes were of 
the non-fatal injury type, ninety-eight were property 
damage only crashes (no injuries), and one had no report. 
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3.0 Audit Meeting 

In a meeting hosted by the town of Holden on August 27, 2013, 

CMRPC Staff held a Walkable Communities/Neighborhood SAFE 

workshop. The first hour of the workshop was an overview of 

what makes up a walkable community as well as an introduction 

to the Neighborhood SAFE pilot project.  

The objectives for the meeting were as follows: to increase 

awareness of walkability, identify safety issues that pedestrians 

and bicyclists face, provide neighborhood safety analysis, and to 

generate enthusiasm. CMRPC staff discussed what makes 

neighborhoods walkable, challenges to walkability, and 

potential design solutions. Neighborhood SAFE was introduced 

as a hybrid of Road Safety Audits (RSAs), Bike/Pedestrian Audits, 

Safe Routes to School (SRTS), and other programs to conduct a 

“neighborhood” safety audit for non-motorized users of the 

transportation system.  

A broad spectrum of stakeholders attended the meeting, 

including members of the following: 

• Town Manager 

• Town Planning Board 

• Board of Selectmen 

• Transportation & Circulation Committee 

• Recreation Director 

• Fire Chief 

• Town Planner 

• DPW Director 

• Senior Civil Engineer 

• MassDOT District III 

• MassRIDES/Safe Routes to School 

• Historic Commission 

• Interested Citizens 

 

Holden Center 

Holden Recreation Area 
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4.0 Audit Observations 

Walking Audit 

Participants were given brief instructions as to what they should 
be on the lookout for during the “walk” around the targeted 
area. Map #5 on the following page outlines the walking route. 
Issues related to the following topics were stressed: 

• Traffic/Motorists, including speed, sightlines, failure to 
yield for pedestrians or bicyclists. 

• Pedestrian, including line of sight, overall feeling of 
comfort/safety, sidewalks and lighting. 

• Crosswalks and Intersections, including width of streets, 
pavement conditions, line of sight, and time it takes to 
safely cross. 

• Bicycling issues, including shoulder width, presence of 
marked bike lanes, signage, and perceived level of 
comfort. 

The focus of the August 27th workshop was on a pre-defined 

walkability route near the center of Holden and Davis Hill 

Elementary school, however, concerns and ideas generated at 

the audit were applied to the larger geographic area during the 

analysis phase. 

Audit Observations 

General, area-wide observations: 

• There are a great deal of school age children that walk to 
and from school. 

• Children that live within one mile of the schools in Town 
are supposed to walk to school. 

• There are gaps in the sidewalk network in important 
locations, safety of pedestrians should be a primary 
concern. 

• Inconsistent sidewalk network, it varies in material and 
width. 

• Lack of curb-cuts on the corners of intersections, Main 
and Maple Streets as an example. 

• Striping/Signage/Crosswalks have been recently 
updated/restriped. 

 
 

Meeting attendees during the walking 
audit observing Jamieson Road. 

A crosswalk near the Davis Hill School 
that has been restriped and a pothole 
that has been patched over before the 

start of a new school year. 
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4.0 Audit Observations 

Highlighted Locations: 

Lovell Road: Main Street to Jamieson Road 

• House on Lovell Rd with a Dead-End Sidewalk, Crosswalks 
to nowhere near Dorothy & Jamieson. 

• Main Street to Walnut , no sidewalks, heavy use by school 
children. 

• Speed is an issue on Lovell, it is a narrow residential 
street. 

Elementary School Area 

• Quite busy in the morning and afternoon with commuters 
and after-school activities. The group was in agreement 
that this area needs more attention, and improvements 
are warranted.  

• Discussion regarding alternative entrances to the school, 
non-motorized transportation options.  

• Speed is an issue on Jamieson, it is a somewhat narrow 
residential street, with heavy levels of school-related 
traffic. 

Highland Street Corridor 

• Sidewalk on Highland, Damon, and Armington is narrow. 

• Sight line issues at Highland and Union. 

• The driveway from the Mobil gas station onto MA-31 is a 
safety issue. 

• The Crosswalk has been improved at the intersection of 
MA-31 and MA-122A, but the pedestrian cycle is short for 
such a large section of asphalt.  

• Issues of speeding near the crosswalk to the 
municipal/library parking lot on Highland Street. There is 
an orange barrel with a sign in the middle of the road to 
warn motorists.  

 

 

A pedestrian entrance to the Davis Hill 
School from Damon Road. The chain-

link fence and concrete pole are in place 
to deter any motorists from entering. 

A crosswalk on Lovell Road near the 
Davis Hill School with signage to warn 

oncoming motorists of pedestrians 
crossing. 
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5.0 Summary and 
Short-Term Potential 
Enhancements 

The intent of this report is to provide a summary of existing 
issues and potential improvements that could make walking and 
biking safer and more attractive modes for transportation 
system users. Particular emphasis was placed on walking and 
biking accessibility for school aged children. Elements of the 
Safe Routes to School (SRTS) program and the Road Safety Audit 
(RSA) program played a part in the assessment. The included 
recommendations can be implemented through municipal, 
state, or federal funding, depending on the size and scope of 
the future project. The recommendations have been broken 
into three categories: Short, Mid, and Long Term. These 
categories are loosely based on project scope and anticipated 
costs.  

• Short-Term: Consider signage and possibly shared lane 
markings along streets that are more heavily traveled by 
bicyclists.  

• Short-Term: Ensure that there is adequate street lighting 
surrounding areas in the town center that see nighttime 
activities. 

• Short-Term: Traffic enforcement throughout the town-
center area, especially on neighborhood roads that are 
used by schoolchildren. Ensure that the Speed Limit is 
clearly posted.  

• Short-Term: Repaint and enhance crosswalks and related 
roadway markings so that they are easier to see for 
motorists and pedestrians. (The Town of Holden had 
accomplished this in between CMRPC’s initial field work 
and the Neighborhood SAFE meeting.) 

• Short-Term: Monitor snow removal efforts to provide 
adequate clear paths along sidewalks and walking routes. 
This is important to encourage safe walking during the 
school year.  

Short-Term < 1 Year Low < $10,000
Mid-Term 1-3 Years Medium $10,000-$50,000
Long-Term > 3 Years High > $50,000

Estimated Enhancement Timeline & Costs
Time Period Costs
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5.1 Mid and Long-Term 
Potential Enhancements 

• Mid-Term: Study intersections along MA-31 north of MA-

122A, focus on pedestrian needs and safe crossing. 

• Mid-Term: Study the possibility of mid-block crossings 

where heavy foot traffic exists.  

• Mid-Term: Install related safety signage in concert with 

crossing upgrades along MA-31 North.  Advance warning 

signage for crosswalks can consist of W11-2 Pedestrian 

warning signs with a supplemental “AHEAD” plaque.  

• Long-Term: Consider providing or enhancing pedestrian 

crossings with curb extensions, pedestrian hybrid beacons 

(MA-31/MA-122A corridors), and/or raised crosswalks to 

increase pedestrian safety, comfort, and compliance. 

• Long-Term: Consider constructing raised intersections in 

areas with high pedestrian traffic in order to calm 

vehicular traffic, improve pedestrian comfort and safety, 

and improve conditions for pedestrians with disabilities. 

• Long-Term: Allow for consistent visual and physical 

treatments of pedestrian related infrastructure, as this 

will help users easily identify and use facilities. 

• Long-Term: Consider installing standard width, ADA 

compliant sidewalks along MA-31 in the town center. 

• Long-Term: Work with area residents to bring 

neighborhood sidewalks into compliance with ADA. 

• Long-Term: Consider widening MA-31 to allow for bicycle 

lanes when the road is due for rehabilitation.  

• Long-Term: Consider providing additional sidewalks in 

neighborhoods as streets are reconstructed. Prioritize 

streets that serve school age children.  

 
 

Short-Term < 1 Year Low < $10,000
Mid-Term 1-3 Years Medium $10,000-$50,000
Long-Term > 3 Years High > $50,000

Estimated Enhancement Timeline & Costs
Time Period Costs
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The Landmark  

So many cars, so much time  
Holden Main Street traffic topping 20,000 vehicles daily  
 
October 10, 2013 
BY PATRICIA ROY  
PROY@THELANDMARK.COM  

Solutions are being considered for increased Main Street 
traffic. Steven King photo HOLDEN — Main Street has its own weekday rush hours: The before 
and after work times when cars are bumper-to-bumper and shooting across two lanes of traffic to 
make a left turn can be a heart-thumping experience. 

A traffic count taken in August by the Central Mass. Regional Planning Authority revealed that 
20,700 vehicles travel Main Street each day, passing just south of the intersection with Route 31 
in the center of town. 

The information augments a traffic report the CMRPC undertook in 2011. However, this most 
recent count was completed in a single day and was not an average of multiple traffic counts, as 
in the 2011 report. Town manager Jacquelyn Kelly estimated that traffic during the school year 
could be as much as 20 percent higher. 

Based on regional travel demand models, the CMRPC predicts a one percent increase in traffic 
volume each year, Kevin Krasnecky, principal transportation planner, said. 

The CMRPC considers that small increase to be healthy growth, but warned in a traffic study 
completed in 2011 that increased congestion and delay could still be expected. 

The town faces a particular challenge with traffic congestion because of the high number of 
driveways from businesses and residences along the stretch of Route 122A from Shrewsbury 
Street to Mt. Pleasant Avenue. 

One hundred seventy-eight driveways dot the most densely traveled section of Main Street, 
spread evenly over 3.38 miles on both sides of the roadway. The 2011 report recommended 
adding continuous two-way left turn lanes to increase roadway capacity and reduce crashes. 
Delay times for traffic would decrease, since left-turning traffic would be segregated in its own 
lane. 
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The report also pointed out several lots along Main Street, including the Mobil Station, the 
Damon House, commercial lots across from Boyden Road and McDonald’s, among others, that 
could revise their entrance and exit points or work with adjoining businesses to create vehicle 
access between parking lots. This could reduce the number of driveways or curbcuts along Main 
Street. 

Kelly said that many years ago town meeting voters defeated a motion that would increase the 
number of traffic lanes on Main Street. This coincided with the upgrades voters approved to 
rebuild sidewalks, improve street lighting and bury utility wires. 

As the towns around Holden have grown, Route 122A has absorbed more traffic, and Main St. 
congestion increases. 

While all agree that the traffic is a problem, there has been no consensus of opinion on a next 
step, Kelly said. 

“Main St. is mostly controlled by the state Department of Transportation. In the big picture, the 
traffic counts relate to Chapter 90 money,” she said. Chapter 90 is the money the state provides 
local highway departments for road maintenance. 

Meanwhile the CMRPC is also currently working with Holden, Paxton and Spencer on a Route 
31 Corridor profile. In Holden, the study will take place from the Paxton line to the Main Street 
intersection. 

The profile will identify potential operational and physical improvements, Krasnecky said, and 
identify areas for further study. 

The CMRPC also conducted a Walkability Workshop and Neighborhood Safe Project in August 
for the Main Street and Route 31 intersection. The report is expected to be completed in 
December, he said.  

 

42



The Landmark 

Manning Street bridge work could slow traffic  

October 10, 2013 

The Holden Department of Public Works has begun repairs 
to the Manning Street bridge over Trout Brook. 

Repair work will take up to two months to complete and will result in the closing of one lane of 
traffic on Manning Street. Two-way traffic will be maintained through the use of temporary 
traffic signals that may cause traffic delays, particularly in the morning and afternoon commuting 
hours. Motorists using Manning Street should plan accordingly, the DPW advises. 

In June, a partial lane closing was put into place on the bridge due to the discovery of 
deterioration in the bridge decking and underlying concrete beam. The work this fall will provide 
a longterm fix to the bridge. For more information, call 508-210-5550 or visit holdenma.gov or 
the Town of Holden Facebook page 
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1.0: Introduction – 
What is Neighborhood 
SAFE? 

Neighborhood SAFE combines 

elements of Safe Routes to 

School (SRTS)  Assessments 

and Road Safety Audits (RSAs) 

to provide communities with 

guidance related to 

infrastructure issues and 

improvements for selected 

focus areas. 

Neighborhood SAFE is a new, proactive approach that CMRPC 

is undertaking in order to provide communities with small 

area infrastructure assessments from a pedestrian and 

bicyclist safety perspective. CMRPC has launched this effort to 

achieve the following objectives:  

 

• Increase awareness of walkability in communities 

throughout the region 

• Identify safety issues that pedestrians and bicyclists face 

• Provide neighborhood safety analysis for all users of the 

transportation system 

• Generate enthusiasm for alternative modes of travel 

 

This report will provide a summary of existing issues and 

potential improvements that are intended to make walking 

and biking safer and more attractive modes for transportation 

system users. Particular emphasis has been placed on walking 

and biking accessibility for school aged children. Elements of 

the Safe Routes to School (SRTS) program and the Road Safety 

Audit (RSA) program will play a part in each neighborhood 

assessment, a brief overview of both programs is provided in 

the following section. This assessment includes 

recommendations that can be implemented through 

municipal, state, or federal funding, depending on the size 

and scope of the future project. This report will detail the 

conditions of the selected area, and provide a toolbox for a 

range of improvements that vary in complexity and cost.  
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1.1 Neighborhood SAFE 
- Background 

Safe Routes to School 

The Federally funded SRTS program is administered through the 
Massachusetts Department of Transportation (MassDOT). Safe 
Routes to School is a program that has the following purpose: 

• To enable and encourage children, including those with 
disabilities, to walk and bicycle to school; 

• To make bicycling and walking to school a safer and more 
appealing transportation alternative, thereby encouraging 
a healthy and active lifestyle from an early age; and 

• To facilitate the planning, development, and 
implementation of projects and activities that will 
improve safety and reduce traffic, fuel consumption, and 
air pollution in the vicinity of schools. 

In Massachusetts, the SRTS program has two components: 
MassRIDES, the Commonwealth’s travel option service, 
provides an educational and encouragement program to school 
age children; while the infrastructure component is handled by 
MassDOT. MassDOT seeks to promote healthy lifestyles among 
the next generation of Massachusetts residents. It is MassDOT’s 
desire that the SRTS program not only creates healthy habits 
that will last a lifetime, but also to help educate school children 
on the importance of ensuring opportunities for active 
transportation in the way that it builds and operates the 
Commonwealth’s transportation system.  

Road Safety Audits (RSAs) 

The Federal Highway Administration defines a Road Safety 
Audit (RSA) as the formal examination of an existing or future 
road or intersection by an independent, multidisciplinary team. 
The purpose of an RSA is to identify potential safety issues and 
possible opportunities for safety improvements considering all 
roadway users. The Neighborhood SAFE project will incorporate 
certain aspects of an RSA, without a specific project taking 
place. 

 

The entrance to Hopedale Junior-Senior 
High School which is a MassRIDES partner 

school. No schools in Paxton currently 
participate in this program. 
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1.2: State Policy related 
to Neighborhood SAFE 

 
 

6 

61



1.3: Town of Paxton – 
Study Area 

 
 

7 
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2.0: Field Assessment - 
Introduction 

CMRPC Staff, consisting of Dan Daniska and Nick Burnham, 

performed a preliminary field assessment of conditions 

surrounding Town Hall and the Paxton Center School on May 

13, 2014. This preliminary site visit allows CMRPC Staff to get 

a feel for conditions surrounding the targeted locale. 

Infrastructure is assessed in order to determine impediments 

to safe bicycling and walking in the area.  

The pre-assessment consists of cataloging the location of 

major streets and key walking and bicycling infrastructure 

including: sidewalks, crosswalks, traffic signals, pathways, and 

other factors related to traffic control. Field measurements 

were taken of crosswalk width as well as sidewalk width and 

condition. Pedestrian signals were timed to see how long 

people have to make it safely across the intersection of      

MA-31 (West St.) and MA-122/MA-56 (Pleasant St.).  

Map 3 depicts the bicycling and walking infrastructure (where 

present) analyzed by CMRPC staff, including the location of 

sidewalks, crosswalks, and traffic signals. It should be noted 

that staff analysis and the Walking Audit occurred during the 

summer months; snow removal and issues relating to 

walkability in the winter season are not covered in this report. 

However, local stakeholders should take pedestrian and 

bicyclist accommodation and safety under consideration 

during the time of the year when children are in school. Staff 

was able to observe afternoon dismissal from the Paxton 

Center School during the field assessment. Town stakeholders 

should take arrival and dismissal logistics under consideration 

when planning for improvements.  

The following section of the report will provide initial 

observations from CMRPC staff regarding the field visit and 

infrastructure assessment. Analysis has been broken down 

into three separate categories: Sidewalks/Crosswalks and 

other related infrastructure, Traffic Volumes, and 

Auto/Bike/Pedestrian Crashes. 

The view of Paxton Center at the 
intersection of Route 122 (Pleasant Street) 

and Route 31 (West Street). 

Crosswalk lines at the Country Bank 
driveway on Route 31 (West Street) that 

have faded away over time. 
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2.0: Field Assessment - 
Continued 

Sidewalks, Crosswalks, and 
other related infrastructure. 
 

Pre-Walking Audit Observations (CMRPC Staff) 

• Overall, the condition of the sidewalks in the study area 

varies from excellent to poor, with moderate issues along 

isolated segments of various streets.  

• The area has an suitable sidewalk network for a smaller 

municipality; most of the main streets in the study have a 

sidewalk on at least one side of the street.  

• Sidewalk construction and width varies greatly 

throughout the area. There are segments that are wide 

toward the center of Town, while some areas are 

extremely narrow. 

• The abrupt transition to narrow , dirt “sidewalks” along 

the section of MA-122/56 to the south of the town center 

presents accessibility issues for persons with disabilities. 

• There is a lack of ADA compliant access ramps and panels 

throughout the study area.  

• On street parking is almost non-existent in the 

neighborhoods, as the majority of homes have driveways. 

However, the high number of driveways does present a 

safety issue for small children. 

While crosswalks are prevalent throughout 
Paxton Center, many are starting to fade 

and could be re-painted. 

The sidewalk at the corner of Richards 
Avenue and Pleasant Street is in poor 

condition. Uneven  and cracked panels can 
cause potential tripping hazards. 

The sidewalk on Pleasant Street starts as a concrete 
sidewalk and then drastically reduces in width and 
becomes a narrow dirt path. The sudden change in 

width  and sidewalk  type can cause accessibility issues 
and may force users to travel in the roadway. 

67



2.0: Field Assessment - 
Continued 

Pre-Walking Audit Observations (CMRPC Staff) Continued: 

• High levels of fast moving traffic on MA-122/56 and MA-

31 present safety issues for crossing pedestrians. 

• The triangular configuration of the town common lends 

itself to sight line issues at multiple intersections. 

• The pedestrian signal heads at the intersection of MA-

122/56 and MA-31 lack timers, certain legs of the 

intersection are extremely wide to cross, a visible counter 

would aid pedestrians in decision-making.  

• Crosswalk striping at the Paxton Center School is faded 

due to traffic, school bus, and pedestrian use. It is also 

extremely narrow, measuring 5’ in width. 

• The “SCHOOL” warning symbol painted on MA-31 is faded 

due to traffic.  

• The steps leading  to the Paxton Center School from MA-

31 are in a state of disrepair. 

• Crosswalk striping at the  driveway of the  Country Bank 

on MA-31 is faded.  

• Crosswalk striping at the MA-122/56 and MA-31 

intersection is faded due to heavy traffic. 

• Staff had the opportunity to speak with a crossing guard 

and the Principal of Paxton Center School during 

afternoon dismissal. They stated that it was necessary to 

walk children up MA-31 and across the Town Common 

from the Paxton Center School due to concerns regarding 

safety at the main intersection.  

 

The steps leading to the Paxton Center 
School from West Street are in need of 

repair. A lack of handrails can be 
dangerous to users. 

This flashing school sign just to the south 
of the Paxton Center School entrance 
alerts motorists to slow down while 

traveling along Route 31 (West Street). 
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2.0: Field Assessment - 
Continued 

Traffic Speeds / Volume 
Crash Analysis 
 
See Map #4 for Crash Analysis 
Visualization. 
 
Individual Bike & Pedestrian Crashes 
are visualized for 2002-2011. 

Traffic Speeds and Volumes: 

• Based on Traffic Volumes collected by CMRPC in 2013, 

MA-122/56 (Pleasant Street) South of MA-31 (West 

Street) carries approximately 11,144 vehicles per day. 

 

• Based on Traffic Volumes collected by CMRPC in 2013, 

MA-31 West (West Street) of MA-122 (Pleasant Street) 

carries approximately 5,913 vehicles per day. 

 

• Based on Traffic Volumes collected by CMRPC in 2013, 

MA-31 East (Maple Street) of MA-56 (Richards Avenue) 

carries approximately 3,929 vehicles per day. 

Crash Analysis: 

• There are approximately 15 Automobile Crash Clusters 

located within the analysis area. The clusters are 

concentrated along MA-122, MA-56, MA-31, and Grove 

Street.  

• Between 2009 and 2011, there were 66 automobile 

crashes in the study area. There was one fatal crash in 

April of 2010. Seven of the crashes were of the non-fatal 

injury type, while fifty-eight were property damage only 

crashes (no injuries). 

• Sixteen of the accidents were angle crashes, three were 

head-on, thirteen were rear-end, nine were sideswipe, 

twenty four were single vehicle crashes, and one was 

reported as unknown. 

• There was a Pedestrian Crash just outside of the analysis 

area on MA-31(East of Grove Street) in 2008. 
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3.0 Audit Meeting 

In a meeting hosted by the town of Paxton on May 29, 2014, 

CMRPC Staff held a Neighborhood SAFE workshop. The first 

portion of the workshop was an overview of what makes up a 

walkable community as well as an introduction to the 

Neighborhood SAFE project.  

The objectives for the meeting were as follows: to increase 

awareness of walkability, identify safety issues that pedestrians 

and bicyclists face, provide neighborhood safety analysis, and to 

generate enthusiasm. CMRPC staff discussed what makes 

neighborhoods walkable, challenges to walkability, and 

potential design solutions. Neighborhood SAFE was introduced 

as a hybrid of Road Safety Audits (RSAs), Bicycle/Pedestrian 

Audits, Safe Routes to School (SRTS), and other programs to 

conduct a “neighborhood” safety audit for non-motorized users 

of the transportation system.  

A broad spectrum of stakeholders attended the meeting, 

including members of the following: 

• Town Administrator 

• Paxton Police 

• Board of Selectmen 

• Route 122 Scenic Byway Committee 

• Paxton Fire Department / EMS 

• Town Service Coordinator 

 

Paxton Town Common 

Route 122 (Pleasant Street) heading north 
towards Paxton Center and the Town 

Common. 
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4.0 Audit Observations 

Walking Audit 

Participants were given brief instructions as to what they should 

be on the lookout for during the “walk” around the targeted 

area. Map #5 on the following page outlines the walking route. 

Issues related to the following topics were stressed: 

• Traffic/Motorists, including speed, sightlines, failure to 

yield for pedestrians or bicyclists. 

• Pedestrian, including line of sight, overall feeling of 

comfort/safety, sidewalks and lighting. 

• Crosswalks and Intersections, including width of streets, 

pavement conditions, line of sight, and time it takes to 

safely cross. 

• Bicycling issues, including shoulder width, presence of 

marked bike lanes, signage, and perceived level of 

comfort. 

The focus of the May 29th workshop was on a pre-defined 

walkability route near the center of Paxton and the Paxton 

Center school, however, concerns and ideas generated at the 

audit were applied to the larger geographic area during the 

analysis phase. 

Audit Observations 

General, area-wide observations: 

• There are a number of school age children that walk to 

and from school. 

• There are gaps in the sidewalk network in important 

locations, safety of pedestrians should be a primary 

concern. 

• Inconsistent sidewalk network, it varies in material and 

width. 

• Concerns about speeding and the safety of pedestrians 

crossing the street. 

 
 

Meeting attendees during the walking 
audit observing Route 31 (West Street). 

Meeting attendees discussing pedestrian 
crossings at the intersection of Route 122 

(Pleasant Street and Route 31 (West 
Street). 
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4.0 Audit Observations 

Highlighted Locations: 

Paxton Center School 

• Oversized crosswalks  on MA-31 near the school and the 
Senior Center, they are unsigned and are not ADA 
compliant. 

• The crosswalk at the Paxton Center School driveway is 
undersized and faded. ADA compliant curb ramps are 
lacking at this location.  

• Issues regarding drop off and pick up at the Senior 
Center, parents will  wait in that lot for their children.  

• As mentioned previously, the stairs from MA-31 to the 
school are in a state of disrepair. 

Town Center Area 

• Quite busy in the morning and afternoon with commuters 
and after-school activities. The group was in agreement 
that this area needs more attention, and improvements 
are warranted.  

• Sightline issues around the town green due to geometry, 
it is very difficult to see certain traffic movements at 
either end of the green. 

• The intersection of MA-122 & MA-31 is quite large, it is 
difficult to cross as a pedestrian, and creates an issue 
with right turns on red. 

MA-122/56 (Pleasant Street) 

• Sidewalk along MA-122/56 South of the Town Center is 
inconsistent in width and construction material. It has a 
large gap where it turns into a two foot wide dirt path.  

• Audit participants thought it would be a great benefit if 
the town could compete “the loop” of sidewalks along 
Pleasant, Grove, and possibly Maple. This  would allow 
for connectivity to the Anna Maria College, and 
recreational opportunities for residents.  

• Audit participants raised questions regarding bicycle 
friendly shoulders along MA-31 and MA-122/56. 

 

 

ADA-compliant curb ramps are lacking 
throughout Paxton Center, especially at 
crossings for the Paxton Senior Center 

and Paxton Center School. 

Bicycle accommodations were discussed 
during the walking audit. Meeting 
attendees observed a bicycle ride 

through the Town Center, which occurs 
frequently in the warmer months. 
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5.0 Summary and 
Short-Term Potential 
Enhancements 

The intent of this report is to provide a 

summary of existing issues and potential 

improvements that could make walking 

and biking safer and more attractive 

modes for transportation system users.  

Particular emphasis was placed on 

walking and biking accessibility for school 

aged children. Elements of the Safe 

Routes to School (SRTS) program and the 

Road Safety Audit (RSA) program played 

a part in the assessment. The included 

recommendations can be implemented 

through municipal, state, or federal 

funding, depending on the size and scope 

of the future project.  

The recommendations have been broken 

into three categories: Short, Mid, and 

Long Term. These categories are loosely 

based on project scope and anticipated 

costs.  

 

• Short-Term: Consider signage and possibly shared lane 

markings along streets that are more heavily traveled by 

bicyclists.  

• Short-Term: Ensure that there is adequate street lighting 

surrounding areas in the Town Center that see nighttime 

activities. Ensure that there is pedestrian level lighting 

where necessary. 

• Short-Term: Traffic enforcement throughout the Town-

Center area, especially on neighborhood roads that are 

used by schoolchildren.  

• Short-Term: Repaint and enhance crosswalks and related 

roadway markings so that they are easier to see for 

motorists and pedestrians.  

• Short-Term: Monitor snow removal efforts to provide 

adequate clear paths along sidewalks and walking routes. 

This is important to encourage safe walking during the 

school year.  

• Short-Term: Work with the School Department to ensure 

access to the Paxton Center School is  in a state of good 

repair.  

Short-Term < 1 Year Low < $10,000
Mid-Term 1-3 Years Medium $10,000-$50,000
Long-Term > 3 Years High > $50,000

Estimated Enhancement Timeline & Costs
Time Period Costs
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5.1 Mid and Long-Term 
Potential Enhancements 

• Mid-Term: Study intersections along MA-31 and MA-
122/56, focus on pedestrian needs and safe crossing. 

• Mid-Term: Consider “closing in the loop” of the sidewalk 
network along MA-122/56 to the south of the Town 
Common. 

• Mid-Term: Install related safety signage in concert with 
crossing upgrades along MA-31 and MA-122/56.  Advance 
warning signage for crosswalks can consist of W11-2 
Pedestrian warning signs with a supplemental “AHEAD” 
plaque.  

• Long-Term: Consider providing or enhancing pedestrian 
crossings with curb extensions, pedestrian hybrid beacons 
(Town Center), and/or raised crosswalks to increase 
pedestrian safety, comfort, and compliance. 

• Long-Term: Consider constructing raised intersections in 
areas with high pedestrian traffic in order to calm 
vehicular traffic, improve pedestrian comfort and safety, 
and improve conditions for pedestrians with disabilities. 

• Long-Term: Allow for consistent visual and physical 
treatments of pedestrian related infrastructure, as this 
will help users easily identify and use facilities. 

• Long-Term: Consider installing standard width, ADA 
compliant sidewalks along MA-31 and MA-122/56 in the 
Town Center. 

• Long-Term: Consider widening MA-31 (Maple St) to allow 
for bicycle lanes  and sidewalks when the road is due for 
rehabilitation.  

• Long-Term: Consider providing additional sidewalks in 
neighborhoods as streets are reconstructed. Prioritize 
streets that serve school age children.  

 
 

Short-Term < 1 Year Low < $10,000
Mid-Term 1-3 Years Medium $10,000-$50,000
Long-Term > 3 Years High > $50,000

Estimated Enhancement Timeline & Costs
Time Period Costs
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Worcester Telegram & Gazette 

Monday, November 18, 2013 

Grove Street redesign plans outlined 
in Paxton 
 
By Jeremy Shulkin, CORRESPONDENT 
Add a comment  

 
PAXTON — The Board of Selectmen heard testimony Monday night regarding the first steps 
in the process of redesigning a 1.8-mile stretch of Grove Street/Route 31 toward the Holden 
town line.  
 
John G. Morgan, section manager from CHA Consulting of Norwell, told the board that the 
design process will seek federal and state money from the Transportation Improvement 
Program to repave and widen the road. The project will also aim to improve the drainage 
and water quality before it's released into the surrounding wetlands and reservoir.  
 
Paxton is responsible for funding the design and permitting of the project submission.  
 
"We're looking at more than just a maintenance project," Mr. Morgan said.  
 
Mr. Morgan added that the project is in an initial phase, and the final design plans will be 
submitted to the Massachusetts Department of Transportation for further review this winter.  
 
Though it did not come up during the meeting, Selectman Jack F. Malone afterward 
addressed a Sunday Telegram & Gazette story on Paxton's ambulance service since 
severing ties with nonprofit Spencer Emergency and Rescue Squad.  
 
Despite losing Advanced Life Support-licensed ambulances as primary responders as a 
result of the move, Mr. Malone said, "From everything I've been told everything is going 
well."  
 
He added that the number of calls has gone down, and that Paxton will seek to have its two 
ambulances ALS licensed.  
 
"If anything we're seeing an improvement in service," he said.  
 
In other business the board renewed the Paxton Police Department's mutual aid policy with 
Worcester and surrounding towns. Town Administrator Carol Riches also informed selectmen 
that Moody's held Paxton's bond rating at A3, praising town officials for what Moody's called 
"very strong" financial management.  
 
Mr. Malone announced that the town's tax rate will be set at the Dec. 2 meeting.  
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The Landmark 

Bus service to, from Worcester to begin in December  

October 10, 2013 
BY CHRISTINE SMITH  
PAXTON CORRESPONDENT  
CHRISBETH2000@VERIZON.NET  

Beginning Dec. 1, residents have another option of getting to Worcester. Bus service provided by 
the Worcester Regional Transit Authority (WRTA) will begin that date as a trial service. 

The trial period for the bus service will last until the end of June next year to see if residents are 
truly interested and whether it is a needed service in town. At the end of the trial, town officials 
will determine whether to continue the service. 

The bus service will be offered two days of the week, Wednesdays and Fridays, 6 to 9 a.m. and 3 
to 7 p.m. both days. The route will begin at Anna Maria College on Sunset Lane in Paxton, 
continue with stops in the center of town and at Tatnuck Square in Worcester and finish at 
Worcester’s Union Station Hub. Return back to Paxton will be the same route in reverse. 

One-way fare on the 7-passenger bus will be $1.50. 

Paxton officials had met in July with representatives of WRTA to discuss the possibility of 
implementing bus service in town, something that up to this point had never been offered in the 
town. WRTA had previously conducted a month long online and paper survey in June and had 
found that 67 percent of residents were in favor of bus service that would include stops at 
Tatnuck Square and Union station. 

The town already pays for regional services provided by WRTA and the additional bus through 
town will come from these funds, with no additional cost to the town. WRTA Administrator 
Stephen O’Neil had noted during the meeting with Selectmen in July that adding Paxton will 
help build a more “robust” transportation system in central Massachusetts.  
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Telegram & Gazette 
Friday, August 16, 2013 

WRTA predicts bus service will get faster 
MOVING FORWARD 

 

 
WRTA patrons wait under cover at the new hub in Worcester when it opened earlier this year. (T&G 
Staff/DAN GOULD) 

 
By Alli Knothe, TELEGRAM & GAZETTE STAFF 
Add a comment  
 
 

The Worcester Regional Transit Authority is gearing up for what officials promise will be vast 
improvements to bus service starting Aug. 24.  
 
The WRTA board met Thursday and reiterated that the pending changes will help make 
buses run on time.  
 
At its July meeting, the authority reported that about 50 percent of trips were late during 
the last week of June. The board scolded the authority for the delays, which Chairman 
William J. Lehtola of Spencer said were "totally unacceptable."  
 
Those problems began after June 1, when the bus system shifted operations about three 
blocks from City Hall to the hub, a $16.3 million bus facility next to Union Station.  
 
A major change Aug. 24 will be a cut to service on bus Route 2, which goes from the hub to 
Tatnuck Square via Pleasant Street. The service for that route will drop from once every 30 
minutes to once per hour — but will now include the Worcester Regional Airport and Sunny 
Hill Drive on each run rather than going to those destinations once every two hours.  
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At the Thursday meeting, a representative from Proterra, the company that is selling six 
new electric buses to the authority, made a short presentation.  
 
One bus has been delivered, with two to follow next week and the other three to come in 
September. They will be added to the fleet in the fall, said administrator Stephen F. O'Neil.  
 
The authority also voted to add service in Paxton, bringing the total communities served to 
36, Mr. O'Neil said.  
 
Details of service in Paxton will be decided over the next several months, he said.  
 
Additional information on the schedule changes is available at the WRTA website, 
www.therta.com 
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Telegram & Gazette 
Monday, July 29, 2013 

WRTA shuttle route to Paxton proposed 
 
By Richard J. Hafey, CORRESPONDENT 
Add a comment  
 
 

PAXTON — A proposed route for WRTA shuttle service, which has been discussed for 
months, would begin at Anna Maria College, continue to Paxton Center and Tatnuck Square, 
and end at Union Station, Jonathan Church of the Central Massachusetts Regional Planning 
Commission told the Board of Selectmen last night.  
 
In other business, the board canceled the proposed special town meeting scheduled for Aug. 
19 and moved to hold it at an unspecified date, probably in September. Board members 
agreed with Chairman John F. Malone that a summer meeting might not be convenient for 
voters.  
 
In a slide show based on a survey answered by 67 residents, Mr. Church of the CMRPC said 
that respondents found a fixed shuttle route the most desirable.  
 
Calling the discussions "very, very preliminary," Mr. Malone said, "If it doesn't work, it 
doesn't work" after a one-year trial.  
 
For years the state has required Paxton to pay a $31,400 yearly assessment to the 
Massachusetts Bay Transit Authority under the assumption the town is served by the WRTA.  
 
Because of that, Mr. Malone and Town Administrator Carol L. Riches began discussions with 
the WRTA and the CMRPC.  
 
Selectmen also discussed special permits requested by Sweetpea Friends of Rutland for a 
kennel near the old Palatine Kennels, and from Theo's Restaurant to increase the number of 
chairs allowed from 28 to 40.  
 
Both requests will go before the Zoning Board of Appeals in August.  
 
The board also approved Gary Kellaher as deputy tree warden and Tenley Goodwin as a 
part-time dispatcher.  
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The Landmark 

Paxtonites would like WRTA service to Union Station, 
Tatnuck Square  

July 11, 2013 
BY PATRICIA ROY  
PROY@THELANDMARK.COM  

Selectmen are asking town residents respond to a survey of public transportation needs in town, 
part of an effort to bring Worcester Regional Transit Authority van service to Paxton. 

The survey is on the town Web site or may be picked up at Town Hall or Richards Memorial 
Library. Surveys must be submitted to Town Hall by Wednesday, July 17. The public is invited 
to an information meeting with WRTA officials and a member of the Central Mass. Regional 
Planning Commission at the selectmen’s July 29 meeting in the White Building. 

Of the surveys turned in so far, 57 percent of respondents believe there is a need for public 
transportation in town, town administrator Carol Riches said. The most requested destination was 
Union Station, followed by Tatnuck Square for shopping, she said. 

The current plan is for a seven-passenger van to pick up riders several times a day in town, board 
members said, and transport them to Union Station via Worcester State University. The van 
presents no additional cost to taxpayers, since it will be covered by the $31,400 yearly 
assessment the town already pays the Mass. Bay Transportation Authority for regional 
transportation available in Worcester. 

A recent information meeting with WRTA officials was very positive, board chair John Malone 
said. 

“It’s an exciting thing [that] I think Paxton would benefit from,” he said. 

The route would call for three part-time bus drivers, working a total of 40 hours per week. The 
town would be in charge of hiring them, Riches said. Proposed stops include Anna Maria 
College and the senior housing development that is being built off Grove Street. 

Malone said he would like to outline WRTA’s transit proposal on local cable television before 
the July 29 public meeting.  
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Telegram & Gazette 
Thursday, July 11, 2013 

Paxton to survey residents about bus service 
 
By Richard J. Hafey, CORRESPONDENT 
Add a comment  
 
 

CORRECTIONS / AMPLIFICATIONS 
This story has been changed to reflect the correct amount for Paxton's yearly assessment to the MBTA.  
PAXTON — The town is looking for input from residents on the establishment of bus service 
by the Worcester Regional Transit Authority.  
 
Residents are asked to fill out a questionnaire on the town website, www.townofpaxton.net, by 
July 17 in preparation for a meeting with WRTA representatives July 29.  
 
The 15-question survey asks about the type of bus service needed, destinations, times of 
day and how often it would be used.  
 
For years the state has required Paxton to pay a $31,400 yearly assessment to the 
Massachusetts Bay Transit Authority under the assumption the town is serviced by the 
MBTA.  
 
Because of that, John F. Malone, who is chairman of the Board of Selectmen, and Town 
Administrator Carol L. Riches began discussions with the WRTA.  
 
Preliminary discussion topics have included a seven-passenger van to provide daily service 
on still-undetermined routes. The cost would be covered by the assessment.  
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The Landmark 

Bus service from Worcester to Paxton explored  

June 27, 2013 
BY PATRICIA ROY  
PROY@THELANDMARK.COM  

PAXTON _Each year, the town pays $31,400 as its assessment to the Massachusetts Bay Transit 
Authority, although the closest available public transportation is miles away in Worcester. 

In a bid to lower the assessment, town administrator Carol Riches met with regional transportation 
authorities who said they will be able to provide passenger service from Anna Maria College and the 
senior housing development to Worcester State University and Union Station, a regional transportation 
hub, in Worcester. 

A seven-passenger van will make the round trip several times daily, Riches told selectmen at their June 24 
meeting. 

There will be no additional charge to the town, Riches said. Its cost will be covered the town’s MBTA 
assessment. 

The towns of Northbridge and Grafton have a similar arrangement, she said. 

Selectman John Malone urged residents to complete the town’s bus service survey online. Copies are also 
at Town Hall and the Richards Memorial Library. 

Selectmen also heard from Anita Fenton, chair of the town’s 250th anniversary committee that is planning 
celebratory events to take place during 2015. 

Initial fundraising efforts have “not been overwhelming,” Fenton said, with few residents responding to 
the committee’s postcard campaign requesting donations. 

Fenton asked for permission to place a fundraising thermometer by the Town Hall or elsewhere in the 
center of town in September. The sign will be four feet high and one and a half feet wide, she said. 

“If people have a constant reminder, maybe it will build momentum,” she said. 

Expenses for the proposed celebrations will total about $25,000 including a parade with bands. Bands can 
cost up to $6,500, where in years past, they cost in the neighborhood of $500, Fenton said. 

In order to secure them, the committee has to start signing contracts soon, she said. 

The committee is also holding a pancake breakfast and spaghetti supper for fundraising, as well as selling 
commemorative glassware and blankets. 

“If each of the 1,500 residences in town sent $25, wow,” Fenton said.  
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Telegram & Gazette 

Tuesday, June 25, 2013 

Paxton to pursue WRTA bus service 
 
By Richard J. Hafey, CORRESPONDENT 
Add a comment  
 
 

PAXTON — The Board of Selectmen agreed Monday night to pursue bus service in town with 
the Worcester Regional Transit Authority.  
 
The town is seeking a seven-passenger van with a route and schedule to be determined.  
 
The board also approved Diony Nuney as a part-time dispatcher, Jayne McTigue and Chris 
Starbard as poll workers, and the erection of a thermometer fundraising sign for the town's 
250th anniversary celebration in 2015.  
 
Town Administrator Carol L. Riches told the board she and Treasurer-collector Deirdre 
Malone have appointed Kim Peloquin of Rutland as part-time treasurer-collector from among 
36 applicants.  
 
She said the seven applicants for the Council on Aging's part-time outreach coordinator's 
position will be interviewed next week.  
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Town of Spencer 
 
 
 
 
 
 

 Status Update for Pending TIP Projects and 
Proposals 
 

 Steven Tyler Memorandum 
 

 News Articles 
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Spencer Town Center 

Main St. Workshop 

Topic: Main Street Reconstruction Design  
 
When: Tuesday, December 6, 2011 
 Open House 5:30 PM to 6:00 PM and 
 Working Meeting 6:00 PM to 7:30 PM 
 
Where: McCourt Social Hall, Town Hall,  
 157 Main Street, Spencer, MA 
 
What: The Town of  Spencer and VHB will be  
 presenting conceptual analysis data, design 

criteria and soliciting design input. 
 
Who Should Attend:   Business owners, property 

owners, residents, & Town officials. 
 
Advancing the project beyond the planning stage after  
several months research and analysis, the Town and VHB 
will be presenting design parameters and preliminary  
concepts for review and discussion.  Feel free to either 
drop in during the open house or come work with us later 
at the working meeting. 

For information call Adam Gaudette at 508-885-7500 ex. 180. 
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FIGURE 2 – TWO N. SPENCER ROAD BRIDGES PROJECT LOCUS MAP 
 

REHABILITATION OF BRIDGE NOS. S-23-002 (1XW) AND S-23-012 (1DE) 
ROUTE 31 (SPENCER ROAD) OVER THE SEVEN MILE RIVER, SPENCER, MA 

BRIDGE NO. S-23-012 

Reference: USGS TopoQuad – North Brookfield, Spencer (& Paxton) Quadrangles 

BRIDGE NO. S-23-002 
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Telegram & Gazette 
 

Thursday, November 15, 2012 

Problem Spencer intersection prompts plea to state 
 
 

SPENCER —  Local officials have asked the state to look at the intersection of Meadow 
Road and Route 31 (Pleasant Street) and recommend ways to make it safer, selectmen told 
Carl Kwiatkowski, who lives near the area.  
 
Mr. Kwiatkowski asked selectmen last night if it’s possible to have a flashing light placed 
near the crossroads because there have been several accidents there.  
 
“There was one last week,” he said. “There were two ambulances there. It’s a bad 
intersection.”  
 
Town Administrator Adam D. Gaudette said the head of the Utilities and Facilities 
Department, Steven J. Tyler, had sent a letter to the state Highway Department asking for a 
review of the area, but the process is likely to take some time. The state will review reports 
from the crashes and decide if anything could be done to improve public safety.  
 
— Kim Ring  
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Related Efforts 
 

 
 
 
 

 Central Thirteen Prioritization Project Materials 
 

 Community Development Prioritization Projects 
 

 Choose Growth:  Transportation Investment Map 
 

 MassDOT Engineering Directive for Bicycle and 
Pedestrian Accommodations 
 

 Crosswalk Information 
 

 High Friction Surface Treatments 
 

 MassDOT Safety and Traffic Engineering 
Memorandum re: HSIP Funded Systematic Approach to 
Safety for Curves along Roadways 
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INTERIM 
 
Patricia A. Leavenworth, P.E. (signature on original) 
____________________________________  
 CHIEF ENGINEER  
 
This Directive is effective immediately for all projects not yet advertised for construction.  
Projects that have received 25% Project Approval as of this date are exempt from meeting the 
pedestrian and bicycle accommodation requirements of this Directive, unless directed 
otherwise by MassDOT on a case-by-case basis.  However, designers are encouraged to apply 
all elements of this Directive, where practical, to every project regardless of design status. 
 

Design Criteria for MassDOT Highway Division Projects 
 
The purpose of this Engineering Directive is to clarify the design criteria that shall be applied to 
MassDOT Highway Division projects, as listed below.  This Directive introduces new 
controlling criteria for pedestrian and bicycle accommodation that will be used together with 
FHWA’s 13 controlling criteria for roadways and bridges.  This Directive supersedes 
Engineering Directive E-09-005, dated 8/21/09, and supports MassDOT Healthy Transportation 
Policy Directive P-13-0001, dated 9/9/13. 
 
As stated in the MassHighway Project Development and Design Guide (Guide), the design 
criteria and processes contained herein apply when: 

1. MassDOT Highway Division is the project proponent, or 
2. MassDOT Highway Division is responsible for project funding (state or federal aid), or 
3. MassDOT Highway Division controls the affected infrastructure (State Highway). 

 

Design Criteria for Roadways and Bridges (FHWA’s 13 Controlling Criteria) 
 

1. For projects not on the NHS, the design criteria shall be in accordance with the Guide. 
 

2. For projects on the NHS, the design criteria shall be as follows: 

a. For projects on NHS Interstate Highways: 

i. For Interstate non-3R* projects, the design criteria shall be in accordance 
with the latest edition of the AASHTO, A Policy on Design Standards, 
Interstate System (AASHTO Interstate). 

ii. For Interstate 3R* projects, the minimum design criteria for horizontal 
alignment, vertical alignment and widths of median, traveled way and 

Number: E-14-001 

Date: 2/4/14 
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shoulders remain the standards that were in effect at the time of original 
construction or inclusion into the Interstate System. 

b. For projects on other NHS freeways (other than Interstate) the design criteria shall 
be in accordance with the latest edition of the AASHTO, A Policy on Geometric 
Design of Highways and Streets (Green Book).  3R* allowances for NHS 
freeways are included in the Green Book. 

c. For projects on non-freeway NHS roadways: 

i. For non-freeway non-3R* projects, the design criteria shall be in 
accordance with the Green Book. 

ii. For non-freeway 3R* projects, the design criteria shall be in accordance 
with the Guide. 

 
* 3R projects are projects that are primarily resurfacing, restoration or rehabilitation projects 
that extend the service life of highways, bridges and related appurtenances; and/or restore safe, 
efficient travel on an existing facility.  Normally, 3R projects include most of MassDOT’s 
resurfacing projects and most bridge preservation and rehabilitation projects.  They also include 
roadway projects where box widening is proposed to widen shoulders for improved bicycle 
accommodation and safety.  3R projects generally have no significant geometric changes to 
horizontal or vertical alignment and generally have no significant widening such as widening for 
additional capacity.  Projects that include minor lane and/or shoulder widening may be 
considered to be 3R projects.  Projects that are beyond the 3R definition are normally defined as 
reconstruction projects and new construction projects which are subject to the respective 
standards identified above and their established design exception approval process. 
 

DESIGN CRITERIA for 
ARTERIAL TRAVEL LANES AND SHOULDERS 

ROADWAY 
TYPE 

PROJECT 
TYPE BOOK EXHIBIT 

NUMBER 

ARTERIAL MINIMUM WIDTHS1,3 

TRAVEL 
LANE 

LEFT 
SHOULDER 

RIGHT 
SHOULDER2 

Interstate Non 3R4 Interstate 
2005 

Page 3 
12’ 4’ (to 12’)2 10’ (to 12’) 

Interstate 3R4 Interstate 
1956 or 

later 
12’ 3.5’ offset 10’ (to 12’) 

NHS 
Freeway 

All Green 7-3 12’ 4’2 10’ 

NHS Non-
Freeway 

Non 3R4 Green 7-3 12’ 2’ offset 8’ 

NHS Non-
Freeway 

3R4 Only Guide 
5-12 
5-14 

11’ 2’ offset 4’ 

Non NHS All Guide 
5-12 
5-14 

11’ 2’ offset 4’ 

 
1. These are the minimum widths below which a Design Exception is normally required. 
2. These dimensions are for usable shoulder.  Add a 2’ offset for objects over 6” high, such as 

guardrail. 
3. These criteria apply regardless of project funding. 
4. “3R” stands for resurfacing, restoration or rehabilitation. 
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Design Criteria for Pedestrian and Bicycle Accommodation 
 
Pedestrian Accommodation 

• Pedestrian accommodation shall be in accordance with Chapter 5 of the Guide and the 
AASHTO Guide for the Planning, Design, and Operation of Pedestrian Facilities. 

• Wherever adjacent land uses include commercial or residential development greater than 5 
units per acre, a sidewalk shall be provided along the roadway adjacent to the use.  (See P-
13-0001, Section 2C.) 

• For projects in urbanized areas on roadways where pedestrians are legally allowed, sidewalks 
shall be provided on both sides of the roadway.  (See P-13-0001, Section 2E.  Refer to 
MassDOT’s Road Inventory Maps for urbanized area boundaries.) 

• For bridge projects, sidewalks shall be provided on both sides of the roadway if pedestrians 
are legally allowed.  (See P-13-0001, Section 2E.) 

• For projects on roadways that pass under bridges and where pedestrians are legally allowed, 
sidewalks shall be provided on both sides of the roadway beneath each bridge.  (See P-13-
0001, Section 2E.) 

• The minimum sidewalk width below which a design exception is required is 5’, exclusive of 
curb. 

 
Bicycle Accommodation 

• Bicycle accommodation shall be in accordance with Chapter 5 of the Guide and the AASHTO 
Guide for the Development of Bicycle Facilities. 

• For all freeways, arterials and collectors where bicycles are legally allowed, a paved outside 
shoulder or designated bicycle lane shall be provided on both sides of the roadway. 

• The minimum paved outside shoulder or designated bicycle lane width below which a design 
exception is required is 5’, exclusive of any parking lane. 

• In lieu of paved outside shoulders or designated bicycle lanes, protected bicycle facilities (i.e. 
cycle tracks, side paths, shared-use paths, bicycle paths, etc.) may provide accommodation 
for bicycles.  However, the presence of such facilities does not relieve the designer of the 
need to properly consider applicable design criteria for outside (right) shoulder width.  

• Refer to the AASHTO Guide for the Development of Bicycle Facilities and other current 
guidance documents for design criteria for off-road paths and cycle tracks. 

 

Design Exceptions 
 
• Criteria proposed below minimum values may be considered after providing sufficient 

justification and documentation while following the Design Exception process outlined in 
Chapter 2 of the Guide. 

• In determining the standards for horizontal alignment, the minimum length of curve criteria 
need not be met on 3R projects. 

• Lane and shoulder widths are the most common criteria subject to Design Exceptions.  Refer 
to the guidance in the previous sections of this Directive to determine design criteria for lane 
and shoulder widths.  When using the Guide, the values in Exhibits 5-12 and 5-14 shall 
apply.  When using the Green Book, the values in Exhibit 7-3 shall apply.  Additional 
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language in the Green Book, particularly for constraints associated with Urban Arterials, may 
be used to support justification for a Design Exception. 

• In using the AASHTO Interstate standards, the shoulder width criteria, regardless of the 
terminology used, such as “shall”, “should be considered”, etc., by virtue of their adoption by 
FHWA, are the minimum values for each condition described.  Design Exceptions are 
therefore required for projects that do not provide applicable widths. 

• In some cases, the minimum shoulder width criterion for bicycle accommodation exceeds the 
minimum right shoulder width criterion for roadways.  Regardless, the designer must 
consider each element independently, and must document any necessary design exceptions 
accordingly.  In cases where design exceptions are required for both elements, the discussion 
and justification of these exceptions may be combined in the Design Exception Report.  

• The designer shall prepare and submit any necessary Design Exception Reports as part of the 
25% design submission, or for permit projects, as part of the permit application.  

• The primary project reviewer, typically the District office, shall review the Design Exception 
Report.  In addition, the Complete Streets Engineer shall review the 25% design submission, 
including the Design Exception Report, for all projects on roadways where pedestrians and 
bicyclists are allowed, including projects to be completed under a permit.   

• If all reviewers recommend approval of the Design Exception Report, the Project Manager 
shall forward the signed Design Exception Report to the Chief Engineer for approval.  If the 
Design Exception Report includes exceptions to the design criteria for Pedestrian and Bicycle 
Accommodation, the Project Manager shall subsequently request project sign off by the 
Secretary and CEO of Transportation, in accordance with P-13-0001.  The approved Design 
Exception Report shall be used as justification for the Secretary’s sign off.  If the project is 
subject to FHWA oversight, the Project Manager shall subsequently forward the approved 
Design Exception Report to FHWA for final approval. 

• Projects should not be advanced beyond the 25% design stage until all necessary Design 
Exception approvals and project sign offs are secured.  Highway Access Permits should not 
be approved by District Highway Directors until all necessary Design Exception approvals 
and project sign offs are secured. 

• Upon receipt of a Design Exception Report, the Project Manager shall provide by email a 
copy of the Report to the Chair of the Design Exception Review Committee.  The Committee 
shall discuss project elements and offer advice or endorsements to the Project Manager and 
the project reviewers for each issue.  The Committee is responsible for tracking and reporting 
on all Design Exception issues, and for ensuring consistency in the application of design 
standards and in the documentation of Design Exceptions. 

 

Exemptions from Controlling Criteria 
 
Design Criteria for Roadways and Bridges (FHWA’s 13 Controlling Criteria) 

The following types of projects are exempt from the need to comply with FHWA’s 13 
controlling criteria.  When design criteria for these types of projects are not in compliance, a 
formal Design Exception Report is not required; however, geometric deficiencies should be 
identified in a Functional Design Report or other documentation: 

• 3R projects within the existing roadway footprint where the project Purpose and Need is 
solely to maintain the roadway surface or bridge structure and the crash history does not 
indicate any apparent geometric deficiency. 
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• Interstate 3R projects (if the roadway meets the standards used for horizontal alignment, 
vertical alignment and widths of median, traveled way and shoulders that were in effect at the 
time of original construction or inclusion into the Interstate System, and the crash history 
does not indicate any apparent geometric deficiency). 

• Non-NHS Footprint Bridge projects in accordance with the Footprint Bridge Policy. 
• Isolated single intersection safety improvement projects (with minimal work on approach 

roadways). 
• Routine roadway maintenance projects such as crack sealing, joint repair, micro surfacing, 

chip seals, etc. 
• Non-roadway maintenance projects such as catch basin cleaning, street sweeping, grass 

mowing, etc. 
• Bridge maintenance projects such as joint repair, deck repair, superstructure repair, 

substructure repair, etc. 
• Sidewalk and curb ramp only projects. 
• Drainage only projects. 
• Noise barrier only projects (provided sight distance and horizontal clearance met). 
• Guardrail only projects (provided sight distance and horizontal clearance met). 
• Landscape only projects (provided sight distance, vertical clearance and horizontal clearance 

met). 
• Highway lighting only projects (provided sight distance, vertical clearance and horizontal 

clearance met). 
• Signing only projects (provided sight distance, vertical clearance and horizontal clearance 

met). 
• Pavement marking only projects. 
• Traffic signal equipment only projects (provided horizontal and vertical clearance met). 
• Vertical construction and other non-roadway/bridge projects. 
• Projects done under Minor Vehicle Access Permits or Non-Vehicular Access Permits. 
 
Design Criteria for Pedestrian and Bicycle Accommodation 

The following types of projects are exempt from the need to comply with Pedestrian and Bicycle 
Accommodation design criteria: 

• All projects on facilities where bicyclists and pedestrians are prohibited, such as Interstates 
and freeways. 

• Routine roadway maintenance projects that don’t involve application of new pavement 
markings, such as crack sealing, pothole patching and joint repair. 

• Bridge maintenance projects such as joint repair, deck repair, superstructure repair, 
substructure repair, etc. 

• Drainage only projects. 
• Noise barrier only projects. 
• Guardrail only projects. 
• Lighting only projects. 
• Traffic Signal Equipment only projects. 
• Signing only projects. 
• Landscape only projects. 
• Vertical construction and other non-roadway/bridge projects. 
• Projects done under Minor Vehicle Access Permits or Non-Vehicular Access Permits. 
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EXEMPTIONS FROM CONTROLLING CRITERIA 
SUMMARY TABLE 

Project Type1 

Exemption Type 

FHWA’s 13 
Controlling 

Criteria 

Pedestrian and 
Bicycle 

Accommodation 
Criteria 

3R Roadway (Non-Interstate)1
   

3R Interstate1   

Non-NHS Footprint Bridge1   

Isolated Intersection1   

Routine Roadway Maintenance1   

Routine Roadway Maintenance – No New Pavement Markings1   

Non-Roadway Maintenance1   

Bridge Maintenance1   

Sidewalk and/or Curb Ramp Only2   

Pavement Marking Only3   

Drainage Only   

Noise Barrier Only1   

Guardrail Only1   

Lighting Only1   

Traffic Signal Equipment Only1   

Signing Only1   

Landscape Only1   

Non-Vehicular or Minor Vehicle Access Permit   

Vertical Construction and other Non-Roadway/Bridge   

On Facilities where Bicycles and Pedestrians are Prohibited   

 
Notes 
1 See expanded Project Type descriptions above. 
2 These projects are also exempt from Bicycle Accommodation Criteria. 
3 These projects are also exempt from Pedestrian Accommodation Criteria.  
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Crosswalks
Background
In 2006, pedestrians accounted for fourteen percent of total roadway
fatalities in Massachusetts. Nationwide there were 4,784 pedestrian
fatalities accounting for eleven percent of all roadway fatalities. Based upon
these statistics, pedestrian accommodation should be a critical element of
transportation safety, and, in fact, is required under Massachusetts General
Law. One common practice for accommodating pedestrians is the use of
crosswalks.

Roadways must accommodate a wide variety of pedestrians who behave
differently and have a variety of physical, cognitive, and sensory abilities.
From a crossing perspective, this is important as some pedestrians may
require more time to cross a street and desire more predictable surfaces.
Similarly, pedestrians who are visually impaired may require audible and
tactile cues. Pedestrians using wheelchairs may cross the street more quickly,
but are also more difficult to see from a vehicle.

Design of a Crosswalk

Page 1 of 3

Crosswalk markings provide guidance
for pedestrians who are crossing
roadways. Minimally, crosswalks must
consist of two parallel lines that shall
not be less than 6 inches or greater
than 24 inches in width. The crosswalk
should have a width of no less than six
feet.

For added visibility additional marking
opportunities exist. For example, the
preferred type of crosswalk marking in
many municipalities is the ladder, or “continental” pattern consisting of white
longitudinal lines parallel to traffic flow, however “zebra” (diagonal) striping
may also be used. Longitudinal or diagonal lines should be 12 to 24 inches
wide and spaced 12 to 60 inches apart. Crosswalk markings should be spaced
so that the lines are not in wheel paths. In addition, the spacing should not
exceed 2.5 times the width of the lines. See the Manual on Uniform Traffic
Control Devices (MUTCD Section 3B.17) for more information.

Installing Crosswalks
Crosswalks are typically
installed at intersections

where pedestrian
delineation proves
beneficial. At non

intersection locations,
crosswalks should only
be added when there is

both a significant
pedestrian presence and
after an engineering
study deems it safe.

Source: MUTCD

For more information
contact:
MassHighway
Traffic Engineering
(617) 973 8484

Last Revised:
January 2008

Continental Crosswalk
Markings (Source:

www.pedbikeimages.org)
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Crosswalks

Non Intersection Crosswalks

Massachusetts Traffic Safety Toolbox Series

Page 2 of 3

At non intersection locations, in addition to the crosswalk markings, yield lines
may be used to indicate the point at which vehicles should yield to pedestrians.
Yield lines consist of solid white isosceles triangles pointing toward approaching
vehicles and extend across the approach lane. The individual triangles have a
base 12 to 24 inches wide and a height of 1.5 times the base, and are spaced 3
to 12 inches apart. If used, yield lines should be placed next to a “Yield Here to
Pedestrians” (R1 5) sign. Please see MUTCD Section 3B.16 for additional details
at these locations.

Yield Line Placement
for Mid Block Crossing
(Source: MUTCD)

Crosswalks should be marked at all intersections with substantial conflicts
between vehicles and pedestrians, as well as at other appropriate points of
pedestrian concentration, including non intersection locations with a significant
pedestrian presence. As per the MUTCD Section 3B.17, an engineering study
should be performed before installing marked crosswalks away from traffic
signals or STOP signs. Warning signs should be installed at non intersection
crosswalks, and added visibility should be provided through parking prohibitions
on the crosswalk approaches. Worth noting is that some municipalities have
established quantitative guidelines (e.g., number of pedestrians per some
specified time period) for installing crosswalks at non intersection locations.

When to Install Crosswalks

Crosswalks should be marked at intersections when they:
• Help pedestrians find their way across a complex intersection;
• Show pedestrians a safe route across traffic;
• Minimize exposure to motor vehicles, bicycles, and traffic conflicts; and
• Position pedestrians where they can best be seen by oncoming traffic.

Crosswalks located at intersections should be no more than 26 feet from the
edge of the intersections. When crosswalks are located on a street with a stop
line or with traffic signals, there should be a minimum spacing of 4 feet between
the outer edge of the crosswalk and the nearest edge of the stop bar.

Crosswalks at Intersections

For more information
contact:
MassHighway
Traffic Engineering
(617) 973 8484

Last Revised:
January 2008

Pedestrian Crossing
Warning Sign
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•Massachusetts General Law (MGL) Chapter 89, Section 11 requires, among
other things, that when traffic control signals are not in place or not in operation
the driver of a vehicle shall yield the right of way to a pedestrian crossing the
roadway within a marked crosswalk;
•Regulations promulgated under MGL Chapter 90, Section 18A, by MassHighway,
require every pedestrian crossing a roadway at any point other than a marked
crosswalk shall yield the right of way to all vehicles upon the roadway;
•As per the MUTCD Section 2B.12 in street pedestrian crossing signage shall not
be used at signalized intersections, and if it is placed in the roadway the sign
support shall comply with the breakaway requirements.

Crosswalks

Resources
The Manual on Uniform Traffic Control Devices (MUTCD)
Published by the FHWA, the MUTCD defines the standards used by
transportation professionals nationwide to install and maintain traffic control
devices on all streets and highways. The most recent version (2003) can be
found at http://mutcd.fhwa.dot.gov/
The Pedestrian and Bicycle Information Center (PBIC)
The PBIC is a national clearinghouse for information about health, safety,
engineering, advocacy, education, enforcement, access, and mobility for
pedestrians and bicyclists. Information can be found at
http://www.walkinginfo.org/index.cfm

Massachusetts Traffic Safety Toolbox Series

Raised Crosswalks
Raised crosswalks bring the roadway up to the level of the sidewalk at the
crosswalk. They improve the visibility of the crosswalk and pedestrian, and by
acting as a speed hump they can be effective at reducing vehicle speeds.

In Roadway Warning Lights
In roadway warning lights are amber lights embedded in the roadway on both
sides of a crosswalk that begin flashing when activated by a pedestrian, thereby
alerting drivers that a pedestrian is in the vicinity of the crosswalk.

Post mounted Regulatory
Pedestrian Sign

(Source: MassHighway
Traffic Engineering)

Page 3 of 3

Crosswalk Enhancements on Local Roadways

Unsignalized Pedestrian
Crossing Sign

(Source: MUTCD)

Pedestrian Laws and Regulations

Roadway Lighting
Although street lighting provides a benefit at many locations, it is particularly
beneficial at crosswalks where lighting increases the visibility of pedestrians to
passing motorists.

Refuge Islands and/or Medians
The addition of refuge islands and/or medians may be an effective design
technique that affords pedestrians the opportunity to cross a roadway in stages.

For more information
contact:
MassHighway
Traffic Engineering
(617) 973 8484

Last Revised:
January 2008
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Section 10A-6   Pedestrian Regulations 

Chapter 90, Section 18A of the General Laws authorizes the Department and cities and towns to 
regulate the use by pedestrians of ways within their respective control. Pedestrian control regulations 
have been adopted by the Department for all State Highways. A sample regulation suitable for 
adoption by the municipalities is shown in Appendix B, "Sample Pedestrian Regulations." This 
regulation may be expanded to cover special situations in the larger cities. Particular attention is 
directed to the fact that municipalities that do not have these regulations will no longer receive traffic 
control signal permits that contain a pedestrian period in the cycle. This is necessitated by the 
discontinuance as standard of the red-yellow indication shown together and in its place the 
substitution of the WALK and DON'T WALK pedestrian control indications.

In order that cities and towns may legally control pedestrians, the following steps are necessary:
(1) Acceptance of the enabling act. 
(2) Adoption of pedestrian control regulations. 
(3) Approval of the regulations by the Department. 
(4) Advertisement of the regulations. 

Section 10A-7    Towing on City and Town Ways 

Under the provisions of Chapter 40, Section 22D of the General Laws (Tercentenary Edition) cities 
and towns are enabled to adopt regulation providing for the towing of vehicles parked in violation of 
a regulation prohibiting parking or in such manner as to impede snow cleaning operations. A sample 
regulation suitable for adoption by these municipalities is shown in Appendix C. (TOW-AWAY 
ZONE REGULATIONS). The steps to be followed for implementation are:

(1) Acceptance of the law by the city or town. 
(2) Adoption of the regulations by the rule making body. 
(3) Posting of signs in certain specified areas. 
(4) Advertisement of the regulation. 

Section 10A-8   Speed Control 

Of the special regulations adopted by municipalities under the provisions of Chapter 90, Section 18 
of the General Laws, the most commonly used is the special regulation of the speed of motor 
vehicles. Considerable data including speed observations and trial runs must be obtained by 
municipal officials, usually the Police Department. The final determination is based upon the 85-
percentile method, which is that speed at or below which 85% of the vehicles observed were actually 
traveling. Department representatives are available to demonstrate the proper method for conducting 
the necessary studies and drafting the covering regulation, upon written request of local officials.

Procedure for Establishment of Legal Speed Zones 

  (1) The municipality is to conduct proper studies and submit data to the Department.  
(Municipalities usually accept the available services of the Department in conducting 
studies and assembling the data). 
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APPENDIX B

Sample

Pedestrian Regulations

Voted:

In accordance with the provisions of Chapter 90, Section 18A of the General Laws (Ter. Ed.) and in 
accordance with the Pedestrian Control Standards of the Department, the City Council (Board of 
Selectmen) (Traffic Commission) of the City (Town) of ................ hereby enact the following 
regulations to govern the use of ways by pedestrians. These regulations are to become effective on 
........................

PEDESTRIAN CONTROL REGULATIONS 

SECTION 1: Pedestrian Crossing Ways or Roadways 

Pedestrians shall obey the direction of police officers directing traffic and whenever there is an 
officer directing traffic, a traffic control signal or a marked crosswalk within three hundred (300) 
feet of a pedestrian, no such pedestrian shall cross a way or roadway except within the limits of a 
marked crosswalk and as hereinafter provided in these regulations. For the purpose of these 
regulations, a marked crosswalk shall only be construed to be that area of a roadway reserved for 
pedestrian crossing located between two solid white reflectorized 12 inch pavement markings in 
rural areas or markings not less than six inches wide in urban areas, said markings or lines being no 
less than six feet apart. 

SECTION 2: Pedestrian Actuation 

 a. At a traffic control signal location where pedestrian indications are provided but which are 
shown only upon actuation by means of a pedestrian push button, no pedestrian shall cross a 
roadway unless or until the pedestrian control signal push button has been actuated and then 
cross only on the proper pedestrian signal indication.

 b. At a traffic control signal location, pedestrians shall yield the right of way to vehicles of a 
funeral or other procession or authorized emergency vehicle while in performance of 
emergency duties regardless of the signal indication given, and they shall not attempt to cross 
the roadway until such vehicles or procession has passed at which time pedestrians shall then 
cross the roadway only as provided in these regulations.

SECTION 3: Pedestrian Obedience to Traffic Control Signals 

Traffic control signal color indications and legends shall have the commands ascribed to them in this 
section and no other meanings, and every pedestrian shall comply therewith, except when otherwise 
directed by an officer. 
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a. Red Alone or "Don't Walk" - Whenever the words "Don't Walk" or a similar indication are 
illuminated in a traffic control signal where pedestrian indications are provided, pedestrians 
approaching or facing such indication shall wait on the sidewalk, edge of roadway or in the 
pedestrian refuge area of a traffic island and shall not enter upon or cross a roadway until the 
proper indication is illuminated in the traffic control signal, but any pedestrian who has 
partially completed his crossing on the walk indication shall proceed or return to the nearest 
sidewalk or safety island on the yellow indication, the red indication or when the phrase 
"Don't Walk" are illuminated by rapid intermittent flashes. 

 b.  Green Alone - At traffic control signal locations where no pedestrian indication is given or 
provided pedestrians facing the signal may proceed across the roadway within any marked 
crosswalk in the direction of the green indication. 

c. Yellow Alone, Red Alone or Flashing "Don't Walk" - Pedestrians approaching or facing a 
yellow, red or flashing "Don't Walk" illuminated indication shall not start to cross a roadway. 

d. Flashing Red, Yellow or Green - At any traffic control signal location where a flashing red or 
flashing yellow is facing a crosswalk, pedestrians shall actuate, where provided, the 
pedestrian signal indication and cross the roadway only on the red-yellow or "Walk" 
indication when such indication is in operation. If no pedestrian signal is provided, 
pedestrians shall cross within crosswalks with due care. 

SECTION 4: Pedestrian Crossings and Use of Roadways 

 a. No pedestrian shall suddenly leave a side or safety island and walk or run into the path of a 
vehicle which is so close that it is impossible for the driver to yield the right of way. 

b. Pedestrians shall at all times attempt to cross a roadway using the right half of crosswalks. 

 c. Where sidewalks are provided, it shall be unlawful for any pedestrian to walk along and upon 
an adjacent roadway whenever the sidewalk is open to pedestrian use. 

 d. Where sidewalks are not provided, any pedestrian walking along and upon a highway shall, 
when practicable, walk only on the left side of the roadway on its unfinished shoulder facing 
traffic which may approach from the opposite direction. 

 e. Persons exiting from the roadway side of any vehicle parked at the curb or edge of roadway 
shall proceed immediately to the sidewalk or edge of roadway adjacent to vehicle, and shall 
cross the roadway only as authorized by these regulations. 

 f. It shall be unlawful for any person to actuate a pedestrian control signal or to enter a marked 
crosswalk unless a crossing of the roadway is intended. 
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SECTION 5: Crossing at Non-Signalized Locations 

Every pedestrian crossing a roadway at any point other than within a marked crosswalk shall yield 
the right of way to all vehicles upon the roadway. At a point where a pedestrian tunnel or overpass 
has been provided pedestrians shall cross the roadway only by the proper use of the tunnel or 
overpass.

SECTION 6: Operators to Exercise Due Care 

The provisions of these regulations shall in no way abrogate the provisions of Chapter 90, Section 14 
and 14A of the General Laws (Ter. Ed. ) which provide: "Precautions for Safety of Other Travelers" 
and for the "Protection of Blind Persons Crossing Ways." Furthermore, notwithstanding the 
provisions of these regulations every operator of a vehicle shall exercise due care to avoid colliding 
with any pedestrian upon the roadway and shall give warning by sounding the horn when necessary, 
and shall exercise proper precautions which may become necessary for safe operation. 

SECTION 7: Pedestrians Soliciting Rides or Business 

No person shall stand in a roadway for the purpose of soliciting a ride, employment or business from 
the operator or occupant of any vehicle without the written permission of the board or officer having 
control of such roadway or highway. 

SECTION 8: Officers to Enforce Pedestrian Regulations 

These pedestrian control regulations shall be enforced by all officers of 
the Town (City) of ............................................................................................................. on and after 
.......................................

SECTION 9: Exemptions 

The provisions of these rules and regulations governing the use of ways by pedestrians shall not 
apply to pedestrians actually engaged in work upon a roadway closed to travel or under construction 
or repair, to municipal, state, federal or public service corporation employees while in the 
performance of their duties, to officers engaged in the performance of their public duties or to 
pedestrians acting in an emergency when such emergency necessitates departure from any part of 
these rules and regulations. 

SECTION 10: Penalties 

Any person who violates the provisions of this Article which deal with the proper use of ways by 
pedestrians shall be punished as provided in Chapter 90, Section 15A of the General Laws (Ter. 
Ed.).
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SECTION 11: Effect of Regulation 

All existing rules and regulations governing the operation of vehicles or the use of ways by 
pedestrians which are inconsistent herewith are hereby expressly repealed. This repeal shall not, 
however, affect any punishment or penalty imposed or any complaint or prosecution pending at the 
time of passage hereof for any offense committed under any of the said rules and regulations hereby 
repealed.

If any section, sub-section, sentence, clause or phrase of these rules and regulations is for any reason 
unconstitutional, such decision shall not affect the validity of the remaining portion of these rules 
and regulations. The City Council (Board of Selectman) of the City of (Town of).............. hereby 
declare that they would have passed these rules and regulations and each section, sub-section, 
sentence, clause or phrase thereof, irrespective of the fact that any one or more sections, sub-
sections, sentences, clauses or phrases be declared unconstitutional. 

Date of passage________________ 

Signatures ____________________________________________ 

Board of Selectmen _____________________________________ 

Attest: City / Town Clerk ________________________________ 
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High Friction Surface 
Treatments

Frequently Asked Questions

Frequently Asked Questions about High Friction Surface Treatments (HFST)

• SAFETY

• MAINTENANCE AND OPERATIONS

• COST

• ENVIRONMENTAL IMPACTS

• SITE CONDITIONS

• MATERIAL SPECIFICATIONS / DURABILITY

• LESSONS LEARNED

• INSTALLATION

1. What is a High Friction Surface Treatment (HFST)?

• High Friction Surface Treatments place a thin layer of specially engineered, durable, high 
friction aggregates as a topping on a thermosetting polymer resin binder - usually epoxy, 
modified polyester, or urethane. These aggregate systems have long lasting skid resistance, 
while also making the overlay much more resistant to wear and polishing. The resin or polymer 
binder combination locks the aggregate firmly in place, creating an extremely rough, hard, 
durable surface capable of withstanding everyday roadway demands, such as heavy braking 
and even snowplowing. HFST restores pavement surface friction characteristics where traffic 
has worn down existing pavement surface aggregates. HFST can also help compensate 
for inadequate geometric designs such as sharp curves and/or substandard or variable 
superelevations.

• Aggregates used in an HFST, by definition, have a higher Polished Stone Value (PSV).  This is a 
laboratory test that measures the friction value after wear from an abrasive wheel. This test is 
used to predict the friction serviceability after it is exposed to traffic.  These values have been 
correlated with successful HFST performance in field installations. Depending on the version of 
the PSV test used (ASTM or AASHTO), this value may be different, and so the same version of 
the test must be used to compare aggregate selections. Although several aggregates have 
been evaluated, only Calcined Bauxite aggregate has met the threshold for performance 
necessary to be called an HFST.  

• An HFST Aggregate Durability Study will be published later this year (2014) in cooperation with 
FHWA and NCAT.

2. What is the purpose of HFST?

• HFST can enhance the ability of a road surface to provide pavement friction to vehicles in 
critical braking or cornering maneuvers. Maintaining the appropriate amount of pavement 
friction is critical for safe driving. Compared to vehicles driving on a tangent section of road, 
vehicles traversing horizontal curves require a greater side force friction; and vehicles at 
intersections require greater longitudinal force friction. In locations such as sharp horizontal 
curves where vehicles may brake excessively, the road surface of standard pavements may 
become prematurely polished, thereby reducing the available pavement friction. This friction 
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reduction can contribute to vehicles losing control or skidding when they speed, turn abruptly, 
or brake excessively. Negotiating a sharper curve demands more friction to keep vehicles on 
track, and that greater demand causes greater shear forces, thereby leading to even more 
polishing of the surface aggregate.

3. Where are HFSTs likely to be beneficial?

• HFST technology is unique in its ability to address site-specific issues. While the largest numbers 
of problem locations are likely to be on the local and collector systems, there are also high 
volume intersections, interchange ramps, and selected segments of interstate alignments 
where these treatments would also be beneficial. This innovation has application to State 
DOTs, counties, cities, tribes, and federal lands agencies across the country.  

4. Are there guidelines for the limits on HFST installations?

• Typically, HFST should be installed at a point where vehicles start to brake. At horizontal curves, 
brake lights are a good indication of where treatment should start, as the intention is to slow 
down the drivers as they are going into the curve. Most states will end their treatment at the 
Point of Tangent (PT).

• The Texas Transportation Institute published a paper titled, “Using High Friction Surface 
Treatments to Improve Safety at Horizontal Curves,” that provides recommendations on how 
to select start and end points for HFST installation.   
http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/TTI-2012-8.pdf

SAFETY 
1. Are there any Crash Modification Factors (CMF) available for HFST?

• There are few CMFs available related to HFST at this time.

• Turner-Fairbank Highway Research Center (TFHRC), as part of the FHWA’s Evaluations of Low 
Cost Safety Improvements Pooled Fund Study, will convert the results of participating states’ 
projects into crash modification factors for these types of treatments. The report will be 
available in spring 2014.

• The Pennsylvania, Kentucky, and South Carolina DOTs report a before/after total crash 
reduction of 100%, 90%, and 57%, respectively, for their signature trial projects, for which the 
after periods equal approximately three to five years. Kentucky went on to install and measure 
60 additional HFST applications in 2010-2012: these sites are showing total crash reductions of 
78% for the group, with wet-weather crash reductions of 85%. 

2. What are the advantages for HFST as compared to traditional safety treatments at 
horizontal curves?

• A HFST should be the next treatment when delineation treatments are not reducing crashes. 
Generally, signs and markings are effective for prudent drivers who are trying to drive carefully, 
but when vehicles enter a curve too fast it is generally too late for those devices to help the 
driver. Whether some drivers are willfully speeding or maybe are not focused on the driving 
task and the curve surprises them, speed is a major contributing factor for crashes in curves. 
Many studies have shown that a pavement with high friction capability can give drivers a 
hidden advantage and help them survive their mistakes. Everything has a maximum, but 
studies have shown in general that doubling the friction reduces the crashes by half. Obviously 
if the pavement is polished the problem even extends to a greater number of prudent drivers, 
particularly when the pavement is wet, so placing HFST provides the curve with a pavement 
that is polish-resistant in addition to having excellent friction. Otherwise, safety improvements 
may require geometric improvements, which can take a long time, be expensive, and have 
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environmental consequences. HFSTs are low cost compared to geometric improvements. 
The square yard cost of an HFST is not cheap compared to other pavement treatments, but it 
provides greater durability and safety, making it a good investment since the life-cycle cost is 
excellent.

• HFSTs have potential, and in many instances are providing, higher crash reduction than is 
generally expected with lower-cost safety treatments such as chevron and rumble strip 
application on horizontal curves. As mentioned previously, several states are experiencing 
large crash reductions of 50-100% after application of an HFST at specific sites. A recent before 
and after study from the South Carolina DOT for a series of curve installations indicates cost-
benefit ratios of about 24 to 1. Kentucky placed HFSTs on 26 curves and to date has seen 
an average reduction from 6.2 to 1.9 crashes per year at those locations. Additionally, the 
National Cooperative Highway Research Program (NCHRP) Report 617 indicates a crash 
reduction of 20% for all intersection crashes.

3. What is the safety effect of these surfaces for motorcycles and bicycles?

• There are no negative safety effects for motorcycles and bicycles. HFST provides a smoother 
riding surface and improved friction. HFST has been used for treatment of miles of bike lanes 
in the USA, and it has been applied as a safety countermeasure to specifically address curves 
and intersections with motorcycle crashes in the United Kingdom. Braking and cornering on a 
motorcycle demands more friction than passenger vehicles.

4. Has there been an increase in rollovers after installation?

• No increase in rollovers has been reported from any HFST installations, and studies done by 
FHWA in the past have shown that increases in friction help reduce truck rollover.

5. Has accelerated tire wear from HFST been studied?

• Because HFST is utilized only at spot locations for smaller areas, excessive tire wear should not 
be a major issue. Getting people home safely far outweighs this as a concern.

MAINTENANCE AND OPERATIONS
1. Does HFST promote higher operating speed?

• HNTB Corporation monitored speeds after an HFST installation for the Florida DOT and found 
that speeds post-installation were actually lower. The report can be found at:  
http://www.dot.state.fl.us/research-center/Completed_Proj/Summary_SF/BD500/BD500_v3_rpt.pdf 

• The installation of HFST at curves does not increase driver comfort. Increasing superelevation 
does increase driver comfort. Improving driver comfort usually does increase speeds. HFST only 
satisfies the friction demand to help the vehicle stay on the road.

• It should also be noted that regardless of speed considerations, there has been no reported 
increase in crashes after HFST application; and in fact, all of the crash evaluations to date 
have shown remarkable crash reductions, which is the bottom line.

2. What is the effect of snow plows on this pavement treatment? 

• The treatment consists of a thin overlay designed to be less than 1/4 - inch in thickness. As 
such, the effect from snow plows has been minimal, even where bare pavement policies are 
followed in locations such as Illinois, Vermont, and Michigan.

• The bauxite surface wears very well under heavy snow plowing.

• No deterioration from steel-tipped plows has been observed.
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3. Can you apply HFST over existing striping?

• In general, HFST can be applied over painted lines, but thermoplastic lines should be removed 
by grinding. If the existing pavement markings are in good condition, it is recommended that 
the markings be retained by covering with tape prior to HFST placement.

COST
1. What is the average unit cost for HFST?

• Installed costs vary widely, depending on the size of the project, the prevailing labor costs in 
the jurisdiction, and the various components of the projects such as traffic control, treatment 
of pavement markings, etc. Projects accordingly have ranged from $25/SY to $35/SY as of a 
couple years ago. However the per SY price has been steadily going down for larger projects 
and where small installations have been bundled. In addition, only including work pertinent to 
the HFST project, and therefore increasing the chance of contracting directly with an installer 
instead of general contractors (GC), can give a better price. 

• In comparing installation costs, there are several factors to consider. For example, the 
Kentucky Transportation Cabinet (KYTC), which has the most HFST projects (well over 100), had 
a significant number of projects on two-lane roads. On two-lane roads they averaged 750 SY 
each with an average installation price between $14,000 and $16,000 per project. 

• A recent project in another state with multiple locations that totaled about 77,000 SY cost 
about $19 per SY. Multiple projects in California and New York recently were priced about the 
same. All of these projects included the total project cost in the unit prices, which included 
mobilization, traffic control, striping, remedial crack sealing, and patching in some cases. Also, 
they exclusively used Calcined Bauxite as aggregate. 

• Most of the aggregates generally used for HFST (flint, granite, bauxite) are fairly expensive 
($350 - $500 per ton). However, the aggregate is not the largest part of the HFST cost. The 
binder and the installation is the larger cost.  

2. Is there a certification process for contractors who want to perform this type of work?

• Not at this time. It would be beneficial to have a certification process since, during installation, 
we have experienced some good contractors but also a few who were not quite as 
knowledgeable. The best way to address this is to develop a good specification that requires 
several quality checks and holds the bidders accountable to meet the specifications 
for a proper installation. We are working diligently to try to help State DOTs write a better 
specification to cover some of these concerns. 

• FHWA participated, along with the ATSSA High Friction Council, in developing a guide 
specification for HFSTs. The document has recently been approved for inclusion in the AASHTO 
Guide Specifications. 

3. Is there a list of approved contractors? 

• No. It is against FHWA policy to recommend contractors. However, ATSSA is compiling a list of 
members that install HFST, and it will be made available on their website in the near future.

4. What is the cost-benefit ratio for HFST?

• A recent before and after study from the South Carolina DOT for a series of curve installations 
indicates cost-benefit ratios of about 24 to 1. Kentucky placed HFST on 26 curves and to 
date has seen an average reduction from 6.2 to 1.9 crashes per year at those locations. 
Additionally, the National Cooperative Highway Research Program (NCHRP) Report 617 
indicates a crash reduction of 20% for all intersection crashes.
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ENVIRONMENTAL IMPACTS
1. What effect does HFST have on road noise?

• Increases or decreases in road noise will depend on the original surface. In general, it will be 
less noisy than transversely tined concrete pavement, chip seals, and possibly dense-graded 
asphalt, but may be noisier than open graded surfaces. There is no established “rule of thumb” 
for what effect it will have on noise. While the HFST does increase the mean texture depth 
(MTD) and mean profile depth (MPD), the relationship (for all types of pavement surfaces) 
between MPD and noise level is extremely weak, and it is even worse for MTD. Therefore, it is 
not a valid conclusion that higher texture depth will always lead to more noise.

• Some noise reductions and/or pavement color changes may be perceived and/or observed 
by drivers, especially on curves, which may tend to cause a reduction in average speeds. 
Additional research in this area is needed to substantiate or refute this.

• Overall, since most high friction installations only span from PC to PT of the curve section, the 
difference in audible level over the HFST will only be for a few seconds, and then the vehicle 
will be back on the regular pavement surface.

• Tire-pavement noise was measured by the Transtec Group, the contractor for the projects 
on two HFST sections (one in Kansas and one in Montana) approximately one year after they 
were installed.  Kansas was a dense graded asphalt pavement and Montana a chip seal.  

For the chip seal, HFST was slightly quieter (Overall OBSI levels, dBA):

 } Chip seal:  ~104.4

 } HFST:  ~101.95

 

For the HMA, HFST was slightly louder (Overall OBSI levels, dBA):

 } HMA:  ~98.75

 } HFST: ~100.05

Note: 3 dBA is essentially the minimum threshold for human-perceived change in noise level. 

2. There has been some discussion of placing HFST in a double layer. Why is this done?

• Double layers are most commonly applied to bridge decks. The common treatment is to apply 
a double layer of polymer/resin and aggregate for insurance against water penetration of 
the deck, and to provide added durability to the installation. This is common for bridge deck 
preservation after a bridge deck is sealed and the treatment is used to restore friction, so the 
aggregate friction is generally not as important as aggregate hardness, so the aggregates 
used may not all meet the PSV qualification for HFST, but the concept is the same. If this same 
bridge was in a curve and also identified to have a crash problem, the bridge deck could 
substitute Calcined Bauxite and accomplish both purposes. This has been done in many 
locations across the country.

• Double layers may also be used on roads where snow chains or studded tires are common or 
as a treatment for pavement with an existing open grade friction course.

• A double layer should not affect noise any more than a single layer, as the surface texture 
generally remains the same. 

3. Is there any data on the effectiveness of colored aggregates?  

• This is a specialized area that uses the same application process as HFST but uses colored 
binder with either a dyed aggregate or an arttifical aggregate made from reformulated 
recycled glass. The dyed aggregate does show color wear on the aggregate eventually, 
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which can cause a faded appearance, but the recycled glass addresses the wear issue 
since the aggregate is translucent and the color from the back side of the aggregate can 
be seen through the aggregate since it does not receive tire wear and it retains the color 
rather well.  Both are much more durable than a surface coating such as paint, because the 
HFST aggregates retain their color throughout the aggregate. These will not have the friction 
of an HFST, but the PSV of the glass is higher than most conventional aggregates. These good 
friction characteristics are beneficial where traffic either crosses a bike lane or in bus lanes or 
crosswalks. 

• The question of whether a colored lane is effective at separating and encouraging specific 
vehicle paths is not related to colored aggregates, but to the general strategy of coloring the 
paths. Regarding that measure of effectiveness, there are some published studies that report 
colored bike lanes and on entrances to small towns as traffic calming. 

4. Bike groups have expressed concerns about the abrasiveness of HFST. How is this being 
addressed across the country?

• To date there has not been any identified problems regarding bicycle use on HFST. This 
product has been used widely for many years in Europe and in many other countries that have 
large bicycle populations and this has not been an issue. In fact the HFST process is being used 
to install colored aggregate that serves as delineation. This product has been requested by 
bicycle groups for bike lane surfaces. The texture provides a superior smoothness and should 
help reduce the problem of tires sliding when wet that is common on some demarcation 
treatments.

SITE CONDITIONS
1. What pavement conditions caused failures that have been reported?

• In North Carolina and in Colorado, two different problems combined to cause the underlying 
asphalt pavement to be delaminated: poorly draining pavement that trapped water 
underneath the HFST and cracking of the underlying asphalt pavement that reflected through 
the HFST. However, the HFST remained intact on the asphalt material. 

• It should be noted that other sites in Colorado where the same overlay material was applied 
have maintained their integrity, despite being installed at altitudes of over 8,000 feet and 
being subjected to repetitive snow plowing.

MATERIAL SPECIFICATIONS / DURABILITY
1. What is the life expectancy of HFST?

• Life expectancy will vary with type of roadway, geometry of roadway, volume of and mix 
of traffic types, and nature of traffic movements. Accordingly, it is difficult to generalize. 
International experience indicates at least 7-12 years of service can be expected with 
correctly applied installations. Some USA data indicates a service life of over 15 years in bridge 
deck applications.

• Vendors have reported from 5-8 years for 15,000 vehicles per day, and up to 5 years with 
50,000 vehicles per day.

• Just like pavement performance, HFST wear is dependent on many things such as initial 
construction quality, friction demand, and traffic volume as well as the severity of the climate 
and the weight and number of heavy truck axles.

• Michigan reports 12-15 years of durability for bridge deck sites, including interstate highways 
with 48,000-62,000 ADT.
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2. Are these materials resistant to fuels and common de-icing agents?

• The polymer binder is unaffected unless it is flooded with diesel fuel or solvents. They are 
resistant to common de-icing agents.

3. How does microsurfacing compare to HFST?

• As a pavement preservation technique, microsurfacing is far superior to HFST, and can 
actually extend the life of a poor pavement. In contrast, HFST is not a pavement preservation 
technique and is not recommended for application on poor pavement. 

• As a friction-providing technique, HFST is far superior to microsurfacing. HFST aggregate by 
definition begins with PSV that rate much higher than the aggregates used for microsurfacing. 
The installed HFST supplies friction numbers (skid-testing) over 70 and many times in the high 80s 
or low 90s, which is well above those found with microsurfacing. Calcined Bauxite in particular 
can be expected to maintain a very high friction reading for many years into the future. 
Microsurfacing, by contrast, generally produces good initial friction readings in the low 60s or 
high 50s but then deteriorates within two years to the high 40s or low 50s (Michigan data).  

4. Are HFSTs proprietary? Are there any good examples of generic specification?

• Virtually all HFST products are non-proprietary. However a product similar to HFST is Cargill’s 
SafeLane, and it is patented and proprietary. The binder materials such as epoxy materials/
blends are generally trade secrets of the manufacturer, and certain application machines are 
patented. 

• Currently, numerous states such as Florida DOT, South Carolina DOT, Maryland DOT, California 
DOT, and Texas DOT have developed specifications or special provisions for high friction 
surfacing.

5. What is the difference between this treatment and a typical chip seal?

• Chip seals are a pavement treatment that can have some safety benefits but generally it is 
placed in large quantities to extend the life of the pavement, while HFST is a safety treatment 
that happens to be a pavement application, and it is placed in relatively small spots that are 
critical for safety. 

• HFST is made for locations with high friction demand (shear forces) such as severe curves and 
braking areas, while chip seals don’t perform well in those locations.

• The primary difference is the types of materials used. The HFST “binder” material is a polymer-
based material as opposed to emulsions used for chip seals. 

• The aggregate in HFST is much smaller (1-3 mm nominal size) than typical chip seal aggregate, 
and is specifically a very polish- and abrasion-resistant material. 

• In terms of service, 

 } Chip seal is a 5-7 year pavement preservation technique that can actually extend the 
life of a poor pavement. In contrast, HFST is not recommended for application on poor 
pavement.

 } HFST is an 8-12 year friction enhancing technique that supplies friction numbers (skid-
testing) beyond conventional aggregates. Bauxite in particular can be expected to 
maintain this high friction reading for many years after installation. Chip seal, by contrast, 
produces initial friction readings lower than HFST, and the less polish-resistant aggregate 
typically used in chip seals generally loses its friction properties much more quickly than 
bauxite.
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6. Is it always worth the investment to use HFST compared to other friction treatments?

• The answer to this question likely depends on (1) the condition of the existing pavement 
since HFST only lasts as long as the pavement it is placed on and (2) the severity and type 
of crashes. If you have a deteriorating pavement with substandard friction characteristics 
and minimal pavement life, you may solve that problem with more conventional pavement 
treatments by just restoring standard friction characteristics, at least for a short term. However, 
HFST may still be a good idea if the location has severe geometric features and high speeds, 
since this tends to escalate pavement polishing, so the problem may return even if you placed 
new pavement.       

• It is understood that many pavement preservation treatments (microsurfacing, chip seal, etc.) 
can improve available friction, especially on a polished pavement, and we are currently 
working to establish and quantify the beneficial impacts of improved and enhanced friction 
as a result of the installation of selected pavement preservation treatments.

• It may not always be necessary to apply the treatment that provides the highest, most 
sustained friction at a particular site; that would depend on the nature and severity of existing 
traction problems, life expectancy desired for the installation, and the friction demand 
produced by the traffic at the location.

7. Do these materials crack?  If so, how do they resist crack erosion?

• The materials typically do not crack on their own, but any cracks in the underlying pavement 
will generally reflect through.

• The polymer overlay can be repaired, using the same materials as used originally. The de-
bonded area must be cleaned until both the area to be patched and all overlay areas 
surrounding the area to be patched are solidly bonded to the road surface. If the repair is 
to be made manually, or with mixing apparatus designed to be used with a hand-held or 
mounted wand and/or notched squeegee, then a suitable quantity of epoxy should be 
mixed and applied to the patch area. In order to avoid a ridge around the patched area, 
care should be taken that the polymer only be applied within the area to be patched. Once 
the resin is applied, it should be spread as necessary using a notched squeegee so that the 
correct thickness is achieved. Aggregate should then be broadcast at the specified rate and 
the area allowed to fully cure. Once cured, the repaired area should be swept or vacuumed 
to remove loose aggregate before the roadway is reopened to traffic. If repair is to be made 
using mechanical equipment designed for full lane width dispensing and application of the 
polymer, then the area to be patched should be identified, and the equipment then operated 
over the area with a length of approximately 1 - 2 feet of roadway before and after the patch 
area.

8. Are there any issues with thermoplastic on HFST?

• None – thermoplastic bonds extremely well and will in fact last longer when applied to the 
textured surface of HFST. Other marking materials also bond well but pavement marking tape 
should be avoided since it does not adhere well due the texture.

9. What aggregates are appropriate for HFST and what sources are available?

• The HFST surface texture is formed from a crushed clean aggregate with an extremely low 
moisture content that is adhered to the roadway by a high quality, durable polymer resin. The 
aggregate undergoes a rigorous washing, drying, and grading before being bagged to assure 
it is clean and can be shipped and stored with low moisture content. Generally, the vendors 
that sell the HFST system procure the aggregate from mineral companies that specialize in this 
crushing and preparation process for such specialized aggregates. 
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• The aggregate must be a polish- and wear-resistant aggregate such as Calcined Bauxite.

• Other aggregates such as flint, basalt and granite have been evaluated but have not 
performed as well as Calcined Bauxite. The other aggregate can be placed in a similar 
manner and may perform adequately in a less demanding environment, but in critical 
locations they have not provided the duration of friction service to be classified as an HFST. 
Other aggregates are being evaluated for performance, but at this time only Calcined 
Bauxite is recommended to provide the expected safety performance and durability.  

• Although bauxite is a natural resource mined in three states in the USA,  most of the bauxite 
used for HFST originates in either China or India. Bauxite is abundant in many countries 
around the world, with Australia producing the most bauxite of any country. Four of the 
largest international mineral companies (or subsidiaries) in the world are wholesale bauxite 
distributors in the USA. They typically import in large quantities and stockpile for distribution. 
The product is also resold at regional businesses. These are generally not the local quarry that 
paving contractors typically deal with, but the professional HFST installers have contacts that 
can supply any project need. The U.S. Geological Survey report states that a world bauxite 
shortage is not foreseen for the next century. http://minerals.usgs.gov/minerals/

10. If a large amount of bauxite comes from international sources, does the Buy America 
provision apply when using federal funds for HFST?

• No, Buy America applies only to steel products.  

11. How do these products compare to Verglimit?

• Based on our knowledge, Verglimit is a de-icing additive added to a paving mix and is not a 
surface treatment like HFST. Cargill’s SafeLane product uses a similar process in that the HFST 
aggregate is infused with de-icing chemicals.

12. Is a performance-based specification for HFST available?

• A draft performance-based specification is available but more refinement is needed and can 
be provided to any user upon request to the EDC2 HFST Team.

• The performance-based specification will require the contracting agency to own or obtain 
services for a friction-measurement device to be applied to the installed product to ensure the 
performance standard will be achieved.

13. What are some typical polish stone values (PSV) for HFST aggregates using ASTM E 303 
British Portable Pendulum and ASTM D 3319, Accelerated Polishing Machine?

• PSV is a value applicable to a particular aggregate, not the road surface. Aggregate that 
has a PSV value over 60 is regarded as a High Friction Aggregate. The higher the PSV figure, 
the greater the resistance the aggregate has to polishing and the greater the ability the 
aggregate has to retain its own natural very fine texture (roughness). Typical values for a high 
quality, durable aggregate such as Calcined Bauxite generally exceed 70. 

LESSONS LEARNED
1. Can patches that de-bond be fixed?

• This is not extremely common. However if small localized sections of HFST de-bond from the 
pavement, it can easily be repaired by cutting back to a well-bonded area and using hand 
application of polymer resin and stone to blend the patch in with the existing material. This 
can be caused by an isolated spot on the pavement that was not cleaned well, or maybe an 
undetected solvent on the pavement.
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• This may not appear immediately, but it is possible that the binder does not adhere well initially 
and the resin cannot transfer the tensile load to the structural pavement as traffic loads are 
transferred from the material and the force is pulling the material lose, or this could appear as 
the weather changed and thermal stress caused a release due to a poor bond. This is usually 
due to poor preparation like dust on the pavement, undetected solvents, or, specifically in the 
case of concrete, a lack of shot blasting as part of the preparation.

• More common is a small section pops out but the HFST is perfectly attached to a fragment of 
pavement. If this is a limited occurrence, this is not catastrophic event. Generally this means 
the underlying pavement had a weak spot and lost its bond. Again, the pavement can be 
fixed and HFST reapplied. If asphalt is used to patch the pavement, HFST should not be placed 
for at least 30 days, and if concrete is used then any curing compound must be removed and 
the surface cleaned before applying the HFST, since curing compounds act as bond breakers.

2. Will the polymer have a reaction with magnesium on a bridge deck?

• The issue is possible reaction with magnesium phosphate based patching like Set 45, not with 
magnesium chloride deicer.

3. What negative issues have occurred with HFST installation?

• There have been a few projects across the country where there have been failures. For a 
short time, one major epoxy manufacturer had a flaw in their formulation and this lead to 
some failed projects. In most of the installations the manufacturer corrected the problem 
and this issue has been corrected. More often the issues have stemmed from poor installation 
practices. A good, rigorously enforced, specification and a skilled installation crew will help 
prevent installation-related issued from occurring.

• Common contributing issues for installation problems appear to be due to a combination of 
four primary issues. 

 } Improper mixing of the 2-part epoxy, either manually or by the automated equipment that 
did not have fail safes or monitoring devices.

 } The roadway may have had significant cracking, so that over time the asphalt or 
concrete gave way – in these instances the epoxy and aggregate have remained 
completely bonded but the underlying pavement failed so it was a poor candidate for 
HFST. 

 } Many polymers such as epoxy resins will not reach their fully designed strengths when 
cured at lower temperatures.  This can result in early loss of aggregates and premature 
wear in the wheel path.

 } Third, ambient requirements were ignored – the roadway must be dry at time of 
installation, and the ambient temperature must be above the manufacturer’s 
recommendations. For most epoxies this is a minimum of 50 degrees F and rising while 
some recommend even higher minimum temperatures. Other polymer binders are 
available that can be installed at lower temperatures per the manufacturers direction.  

 } The HFST should not be applied to asphalt that is less than 30 days old, and in the case of 
concrete, all curing compounds must be removed prior to overlay application. Also, it is 
just better to have all concrete shot blasted.
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INSTALLATION
1. What surface preparation and installation conditions are required?

General
• Surface preparation is the key for all successful HFST installations. Best practice is a clean and 

dry surface above 50 degrees F (and rising), preferably 60F - 95F. Temperatures outside this 
range may affect working time for installing the material and/or material curing time as well 
as strength of the final product. However, some manufacturers have developed polymer resin 
binders that perform well at lower temperatures.

• Placement of the polymer resin can be installed by machine at a similar rate to other paving 
surface treatments, or can also be applied by hand or by tools. The selection of different 
methodologies is dependent on size of the installation, site specific conditions like storage and 
ready access, and availability of acceptable detour route or traffic restriction. 

• It is generally not practical to remove small oil spots, but very large or heavily saturated oil 
spots may need to be removed by removing and replacing the surface layer.

• For bridge decks there should be no visible moisture present on the surface at the time of the 
binder application. Compressed air may be used to dry the deck surface. A plastic sheet left 
taped in place for a minimum of two hours, according to ASTM D 4263, should be used to 
identify moisture in the deck.

• Utilities, drainage structures, curbs, joints and any other structure within or adjacent to the 
treatment location should be protected against the application of the surface treatment 
materials. Existing pavement markings that are adjacent to the application surfaces to be 
preserved should be covered or care taken that the binder does not cover the markings.

• High-tack adhesive tape can be used to outline the perimeter of the application area, cover 
pavement markings, or to protect joints etc.

• Pavement markings that are not covered or consist of material other than paint should be 
removed. The method should be grinding, water blasting or other treatments; the surface 
should then be dried and swept clean prior to the polymer binder application. Pavement 
marking lines should be considered clean when the pavement has exposed aggregate 
showing through the existing marking. HFST will not fully adhere to thermoplastic road markings.

• Pavement cracks greater than 1/4 inch in width and depth should be sealed 30 days prior to 
HFST installation if rubberized asphalt or similar products are used. Otherwise pre-treat joints 
and cracks with the mixed polymer resin. Once the epoxy in the pre-treated areas has gelled, 
the HFST binder and aggregate topping installation may proceed.

• Repair all pavement defects such as spalls, pot holes, raveling and rutting prior to placing an 
HFST. Contact the manufacturer’s Technical Service Department to review which materials will 
permit proper adhesion of HFST system. Clean and fill all inadequately sealed joints, including 
shoulder areas. HFST may be applied over pavements exhibiting minor rutting or heaving; 
however, the product is not intended as a repair for these conditions and will not level 
pavements.

Concrete Surface
• The polymer resin overlay should not be placed on Portland cement concrete that is less than 

28 days in place. Patching and cleaning operations should be inspected and approved prior 
to placing each layer of the overlay. Any contamination of the deck or intermediate courses, 
after initial cleaning, should be removed. Both courses should be applied within 24 hours 
following the final cleaning and prior to opening the area to traffic. 
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• Concrete surface should be abrasively cleaned by shot blasting or other means to remove 
oils, dirt, rubber, curing compounds, paint carbonation, laitance, weak surface mortar and 
other potentially detrimental contaminants, which may interfere with the bonding or curing of 
the overlay.

Asphalt Surface
• Before placement of HFS on an asphalt concrete deck surface the entire deck surface should 

be cleaned to remove oils, dirt, rubber, curing compounds, paint carbonation, laitance, and 
other potentially detrimental contaminants which may interfere with the bonding or curing 
of the overlay. Acceptable cleaning is recognized as a surface with no oil spots, dirt or debris 
and the beginning exposure of coarse aggregate particles in the asphalt concrete. 

• Areas of asphalt larger than one inch in diameter, or smaller areas spaced less than six inches 
apart, should be removed. High pressure air or a vacuum should be used to remove all dust 
and other loose material. Brooms should not be used.

• For applications on new asphalt pavements, it is recommended to wait a minimum of 30 days 
after paving before placement of HFST. On open graded friction course asphalt surfaces, 
stone mastic asphalt or pavement that has been treated with prior surface treatments, 
contact the manufacturer’s Technical Service department for guidance.

2. Is installation over an open graded pavement an issue?

• Many HFST applications have been successfully installed on OGFC. However OGFC are 
relatively thin and vary in strength based on the aggregate used and the condition of the 
pavement. This has led to a few problematic installations since it often difficult to detect 
existing pavement issues. Successful installations over OGFC have used a double layer 
treatment in order to seal the voids with the first layer and maintain the proper binder depth of 
the top course with the second layer which is necessary for the aggregate embedment of the 
HFST riding surface.  

• A new method to seal the pores promises many advantages and is being investigated. 
Although this new technique shows promise it is premature to say that it is proven at this time.

• If you are placing HFST over OGFC, it may require the shoulder on the high side of the 
superelevation to be sealed to keep water from running through the OGFC and under the 
HFST, which can cause failure. It may also be necessary to extend the HFST further when the 
curve is on a grade in order to seal the OGFC to prevent water from running down the grade 
and under the HFST as well. This adds to the quantity of HFST so be aware.

For additional information, please contact:

Joseph Cheung, P.E. 
High Friction Surface Treatment Lead 
Safety & Design Engineer 
FHWA Office of Safety 
joseph.cheung@dot.gov

Frank Julian, P.E.
Safety Engineer
Safety and Design Technical Service Team
FHWA Resource Center
frank.julian@dot.gov

Mike Moravec
Senior Highway Engineer 
Performance Mgmt. and Analytical Tools Team
FHWA Office of Trans. Performance Mgmt.
mike.moravec@dot.gov

Every Day Counts (EDC), a State-based initiative of FHWA’s Center for Accelerating 

Innovation, works with State, local and private sector partners to encourage the adoption of 

proven technologies and innovations aimed at shortening and enhancing project delivery

www.fhwa.dot.gov/everydaycounts

FHWA-CAI-14-019
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Subject: RE: Bridge Condition 
 
More from “city‐data” : Don’t know their source 
 
Structure Number: H18002223DOT634, Location: .5 MI W OF ST 122A (Lat: 42.347697, Lng: ‐
71.865356), Route carried "on" structure: State highway 31, Year Built: 1983, Status: Open, 
Structure Length: 1.55m (5.09ft), Average Daily Traffic: 16,100 (year 2011), Truck Traffic: 10%, 
Average Future Daily Traffic: 25,427 (year 2032), Design Load: HS 20, Features Intersected: RR 
PWRR 
Minimum Vertical Clearance: 30+ m (98+ ft), Kilometerpoint: 48.054, Lanes on structure: 2, 
Owner: State Highway Agency, Approaching Roadway Width: 12.2m (40.0ft), Skew: 3 degrees, 
Material/Design: Prestressed concrete, Design/Construction: Slab, Number Of Spans In Main 
Unit: 1, Length of Maximum Span: 12.8m (42.0ft), Curb or Sidewalk Widths: Left: 1.5m (4.9ft), 
Right: 0.2m (0.7ft), Curb‐To‐Curb Width: 12.2m (40.0ft), Out‐to‐Out Width: 14.8m (48.6ft) 
 
Condition: Deck: Fair, Superstructure: Fair, Substructure: Good, Operating Rating: 67.3 metric 
tons, Method Used To Determine Operating Rating: Load Factor (LF), Inventory Rating: 40.3 
metric tons, Method Used To Determine Inventory Rating: Load Factor (LF), Structural 
Evaluation: Somewhat better than minimum adequacy, Deck Geometry: Somewhat better 
than minimum adequacy, Underclear: High priority of corrective action, Approach Roadway 
Alignment: Equal to present minimum criteria, Length Of Structure Improvement: 1.60m 
(5.25ft), Designated Inspection Frequency: Every 24 months, Inspection Date: December 11, 
Bridge Improvement Cost: $547,000, Roadway Improvement Cost: $55,000, Total Project Cost: 
$821,000 ( Estimate for 2012), Deck Structure Type: Concrete Precast Panels, Wearing 
Surface/Protective System: Wearing Surface: Bituminous, Membrane: Built‐up 
 
From Uglybridges.com: 
 

Facts  

Name:  ST 31 RESERVOIR ST over RR PWRR 

Structure number:  H18002223DOT634 

Location:  .5 MI W OF ST 122A 

Purpose:  Carries highway and pedestrian walkway over railroad 

Route classification:  Minor Arterial (Urban) [16] 

Length of largest span:  42.0 ft. [12.8 m] 

Total length:  50.9 ft. [15.5 m] 

Roadway width between 
curbs: 

40.0 ft. [12.2 m] 
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Deck width edge‐to‐edge:  48.6 ft. [14.8 m] 

Vertical clearance below 
bridge: 

19.4 ft. [5.9 m] 

Skew angle:  37° 

Owner:  State Highway Agency [01] 

Year built:  1983 

Historic significance: 
Bridge is not eligible for the National Register of Historic Places 
[5] 

Design load:  MS 18 / HS 20 [5] 

Main span material:  Prestressed concrete [5] 

Main span design:  Slab [01] 

Deck type:  Concrete Precast Panels [2] 

Wearing surface:  Bituminous [6] 

2010 Inspection  

Status:  Open, no restriction [A] 
Average daily traffic:  16,100 [as of 2009] 
Truck traffic:  10% of total traffic 
Deck condition:  Fair [5 out of 9] 
Superstructure 
condition: 

Fair [5 out of 9] 

Substructure 
condition: 

Good [7 out of 9] 

Scour condition:  Bridge not over waterway. [N] 
Operating rating:  74.0 tons [67.3 metric tons] 
Inventory rating:  44.3 tons [40.3 metric tons] 
Evaluation:  Functionally obsolete [2] 
Sufficiency rating:  77.3 

Recommended work: 
Bridge rehabilitation because of general structure deterioration or 
inadequate strength. [35] 

Estimated cost of 
work: 

$986,000 
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Town of Spencer 
 
 
 
 
 

 Route 31 Bridge over Seven Mile River (adjacent to 
Hastings Road) Inspection Report 
 

 Route 31 Bridge over Seven Mile River (adjacent to 
Meadow Road) Inspection Report 

 
 Construction Notice:  Single Lane Vehicle Restriction on 

Hastings Road at Wire Village Road Bridge over Turkey 
Hill Brook 
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Subject: Spencer bridges 
 
 
http://uglybridges.com/1238460 
 
Structure Number: S230021XWDOTNBI, Location: 1MI. N. OF ST‐9 (Lat: 42.255597, Lng: ‐
72.005164), Route carried "on" structure: State highway 31, Year Built: 1952, Status: Posted for 
load, Structure Length: 1.65m (5.41ft), Average Daily Traffic: 3,200 (year 2010), Truck Traffic: 
8%, Average Future Daily Traffic: 5,054 (year 2031), Design Load: H 20, Features Intersected: 
WATER SEVEN MILE RIVER 
Minimum Vertical Clearance: 30+ m (98+ ft), Kilometerpoint: 28.823, Lanes on structure: 2, 
Owner: State Highway Agency, Approaching Roadway Width: 8.5m (27.9ft), Skew: 9 degrees, 
Material/Design: Steel, Design/Construction: Stringer/Multi‐beam, Number Of Spans In Main 
Unit: 1, Length of Maximum Span: 14.9m (48.9ft), Curb or Sidewalk Widths: Left: 1.5m (4.9ft), 
Right: 0.0m, Curb‐To‐Curb Width: 8.5m (27.9ft), Out‐to‐Out Width: 11.3m (37.1ft) 
 
Condition: Deck: Good, Superstructure: Good, Substructure: Fair, Channel: Fair, Operating 
Rating: 36.4 metric tons, Method Used To Determine Operating Rating: Allowable Stress (AS), 
Inventory Rating: 19.9 metric tons, Method Used To Determine Inventory Rating: Allowable 
Stress (AS), Structural Evaluation: Somewhat better than minimum adequacy, Deck Geometry: 
Meets minimum limits, Waterway Adequacy: Equal to present desirable criteria, Approach 
Roadway Alignment: Equal to present minimum criteria, Length Of Structure Improvement: 
1.70m (5.58ft), Designated Inspection Frequency: Every 24 months, Underwater Inspection 
Frequency: Every 36 months, Inspection Date: April 10, Underwater Inspection Date: Febuary 
10, Bridge Improvement Cost: $444,000, Roadway Improvement Cost: $45,000, Total Project 
Cost: $667,000 ( Estimate for 2012), Deck Structure Type: Concrete Cast‐file‐Place, Wearing 
Surface/Protective System: Wearing Surface: Monolithic Concrete 
 
http://uglybridges.com/1238465 
 
Structure Number: S230121DEMUNNBI, Location: AT CORNER OF HASTINGS RD. (Lat: 
42.291469, Lng: ‐72.001403), Route carried "on" structure: City street 31, Year Built: 1938, 
Status: Open, Structure Length: 0.79m (2.59ft), Average Daily Traffic: 6,700 (year 2011), Truck 
Traffic: 3%, Average Future Daily Traffic: 10,581 (year 2032), Design Load: H 15, Features 
Intersected: WATER SEVEN MILE RIVER 
Minimum Vertical Clearance: 30+ m (98+ ft), Kilometerpoint: 33.259, Lanes on structure: 2, 
Owner: Town or Township Highway Agency, Approaching Roadway Width: 8.8m (28.9ft), 
Skew: 3 degrees, Material/Design: Steel, Design/Construction: Stringer/Multi‐beam, Number 
Of Spans In Main Unit: 1, Length of Maximum Span: 6.7m (22.0ft), Curb or Sidewalk Widths: 
Left: 0.3m (1.0ft), Right: 0.3m (1.0ft), Curb‐To‐Curb Width: 9.1m (29.9ft), Out‐to‐Out Width: 
10.4m (34.1ft) 
 
Condition: Deck: Fair, Superstructure: Satisfactory, Substructure: Satisfactory, Channel: 
Satisfactory, Operating Rating: 38.6 metric tons, Method Used To Determine Operating Rating: 
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Allowable Stress (AS), Inventory Rating: 25.0 metric tons, Method Used To Determine 
Inventory Rating: Allowable Stress (AS), Structural Evaluation: Equal to present minimum 
criteria, Deck Geometry: High priority of corrective action, Waterway Adequacy: Somewhat 
better than minimum adequacy, Approach Roadway Alignment: Equal to present minimum 
criteria, Length Of Structure Improvement: 0.80m (2.62ft), Designated Inspection Frequency: 
Every 24 months, Inspection Date: June 11, Bridge Improvement Cost: $192,000, Roadway 
Improvement Cost: $20,000, Total Project Cost: $289,000 ( Estimate for 2012), Deck Structure 
Type: Concrete Cast‐file‐Place, Wearing Surface/Protective System: Wearing Surface: 
Bituminous 
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W:\HIGHWAY\PROJECTS\S‐23‐010 Hastings Rd over Turkey Hill Brook\Docs & Reports\Notice for Hastings Rd Bridge 7‐12‐13.docx 

TOWN OF SPENCER 
Office of Utilities & Facilities 

 
 
Steven J. Tyler, P.E. 
Superintendent 
styler@spencerma.gov 
 

 

 

3 Old Meadow Road 
Spencer, MA 01562 

Phone: 508-885-7515 
Fax: 508-885-9416 

 
Construction Notice: Single Lane Vehicle Restriction on 

Hastings Road at Wire Village Road Bridge  
Over Turkey Hill Brook 

 
Due to guardrail and bridge damage, the Hastings Road Bridge will be restricted to one 
single lane of travel from now to the foreseeable future when funds are available for 
permanent repairs.  Soon you will see new jersey style crash barriers, advanced 
warning and yield signs per the attached plans.  The traffic management changes will 
affect the Wire Village Road approaches as well.   
 
Drivers must yield to allow only one vehicle at a time on the bridge.  Drive with 
caution and alertness at all times.  Reduce speeds and strictly adhere to traffic 
signs when approaching this bridge from Hastings Road or Wire Village Road. 
 
We apologize for the inconvenience, but the temporary narrowing of the bridge to a 
single lane is necessary to provide adequate protection in place of the damaged 
guardrails.     
 
If you wish to be on our project status email update list please send an email 
requesting to be placed on the Spencer Construction updates list to 
styler@spencerma.gov.  Please include “Spencer Construction Updates” in your 
email subject line. 
 
If necessary, you may call the Utilities and Facilities Office at 508-885-7525.  We will 
do our best to assist you.  Thank you for your patience and understanding.   
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Major Drainage Structures 
Information 

 
 
 
 

 
 Route 31 Environmental Profile Information 

 
 North Spencer Road Drainage Improvements 

 
 Stream Crossings Contacts and Resources 

 
 Additional Major Drainage Structure Photos 
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Corridor Profile Route 31 Environmental Profiles 

MassGIS Datalayers webpage is the main source for the GIS Layers and definitions. 

http://www.mass.gov/anf/research‐and‐tech/it‐serv‐and‐support/application‐serv/office‐of‐
geographic‐information‐massgis/datalayers/layerlist.html  
 

 

1) Areas of Critical Environmental Concern – The Areas of Critical Environmental Concern (ACEC) 
datalayers provide digital polygon and line boundaries for areas that have been designated ACECs 
by the Secretary of Energy and Environmental Affairs (EEA).  ACECs are places in Massachusetts 
that receive special recognition because of the quality, uniqueness and significance of their 
natural and cultural resources. 
 

2) Open Space ‐ Layer updated in January 2014. The protected and recreational open space 
datalayer contains the boundaries of conservation lands and outdoor recreational facilities in 
Massachusetts. 
 

3) NHESP Certified Vernal Pools ‐ This datalayer contains points for all vernal pools that have been 
certified by the Natural Heritage and Endangered Species Program (NHESP) according to the 
Guidelines for the Certification of Vernal Pool Habitat pdf format of Vernal Pool Certification 
Guidelines  (MA Division of Fisheries & Wildlife, 2009). 
 

4) NHESP Potential Vernal Pools ‐ Unverified vernal pool habitats. Not equivalent to Certified Vernal 
Pools. 

 
5) NHESP Priority Habitats of Rare Species ‐ The Priority Habitats of Rare Species datalayer contains 

polygons representing the geographic extent of Habitat of state‐listed rare species in 
Massachusetts based on observations documented within the last 25 years in the database of the 
Natural Heritage & Endangered Species Program (NHESP). Priority Habitat polygons are the filing 
trigger for project proponents, municipalities, and all others for determining whether or not a 
proposed project or activity must be reviewed by the NHESP for compliance with the  (MESA) and 
its implementing regulations. Areas delineated as Priority Habitats can include wetlands, uplands, 
and marine habitats—in fact, over half of the total acreage of Priority Habitat is mapped for 
marine habitats of state‐listed rare species.  The Priority Habitats presented here are those 
published in the 13th Edition of the Massachusetts Natural Heritage Atlas, and are effective 
beginning October 1, 2008. The PH number may be used to identify a Priority Habitat polygon 
when contacting the NHESP. 

 

6) NHESP Estimated Habitats of Rare Wildlife ‐ Estimated Habitats are for use with the Wetlands 
Protection Act regulations (310 CMR 10.00). The Estimated Habitats of Rare Wildlife datalayer 
contains polygons that are a subset of the Priority Habitats of Rare Species. They are based on 
occurrences of rare wetland wildlife observed within the last 25 years and documented in the 
NHESP database. The EH number may be used to identify an Estimated Habitat polygon when 
contacting the NHESP. 
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7) NHESP Natural Communities ‐ The NHESP Natural Communities datalayer consists of polygons 
that represent the extent of various natural communities of biodiversity conservation interest in 
Massachusetts. There are several NHESP Natural Communities identified in the Town of Holden 
(Shrub Swamp ID 6966 and Black Gum Swap ID 11938), but they are outside the 1 mile buffer 
zone,  located in the intersection of Salisbury Street and Route 122A. There's another NHESP 
Natural Community in Holden close to the boundary with West Boylston and princeton (Level Bog 
ID 11911), is not relateive to the study area.  

 
8) BioMap2 Core Habitat ‐ BioMap2 Core Habitat identifies specific areas necessary to promote the 

long‐term persistence of Species of Conservation Concern (those listed under the Massachusetts 
Endangered Species Act as well as additional species identified in the State Wildlife Action Plan), 
exemplary natural communities, and intact ecosystems. 
a) Forest Core ‐ Forest Core identifies the best examples of large, intact forests that are least 

impacted by roads and development, providing critical habitat for numerous woodland 
species. 

b) Species of Conservation Concern ‐ This layer contains the combined BioMap2 footprint of all 
species listed under the Massachusetts Endangered Species Act in combination with all non‐
listed species present in the State Wildlife Action Plan that were mapped. 

c) Prioirty Natural Communities ‐ The Priority Natural Communities data set is maintained by 
the Massachusetts Natural Heritage and Endangered Species Program (NHESP). The NHESP 
Natural Communities datalayer consists of polygons that represent the extent of various 
natural communities of biodiversity conservation interest in Massachusetts.  

d) BioMap2 Wetlands ‐ BioMap2 Wetlands identifies important wetland habitat in 
Massachusetts. It is a combination of the Wetland Core analysis that identified the most intact 
wetlands in Massachusetts, the wetlands present within the Priority Natural Communities 
data layer, and several Oxbows identified as important wetland habitat 

e) Vernal Pool Core ‐ The BioMap2 team used a GIS model developed by the University of 
Massachusetts Landscape Ecology Program to identify the top 5 percent most interconnected 
clusters of Potential Vernal Pools within each ecoregion. Each cluster of pools was then 
buffered to create vernal pool habitat areas to target for conservation that include the pools 
themselves and the surrounding habitat to allow for successful breeding, dispersal, 
overwintering, foraging, and migration. 

f) Aquatic Core ‐ Aquatic core contains integrated and functional ecosystems for fish species and 
other aquatic Species of Conservation Concern. 

 
9) BioMap2 Critical Natural Landscape ‐ BioMap2 Critical Natural Landscape was created to identify 

and prioritize intact landscapes in Massachusetts that are better able to support ecological 
processes and disturbance regimes, and a wide array of species and habitats over long time 
frames. 
a) Landscape Blocks ‐ Landscape Blocks, the primary component of Critical Natural Landscapes, 

are large areas of intact predominately natural vegetation, consisting of contiguous forests, 
wetlands, rivers, lakes, and ponds, as well as coastal habitats such as barrier beaches and salt 
marshes. Pastures and power‐line rights‐of‐way, which are less intensively altered than most 
developed areas, were also included since they provide habitat and connectivity for many 
species.  
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b) Aquatic Buffer ‐ The Aquatic Buffer identifies upland habitat adjacent to each Aquatic Core. 
c) Wetland Buffer ‐ The Wetland Buffer identifies upland habitat adjacent to each of the 

wetlands delineated in BM2_CH_BioMap2_wetlands. 

10) DEP Wetlands ‐ MAssDEP wetlands by type. 
 
11) FEMA Q3 Flood Zones ‐ These data represent a subset of the data available on the paper Flood 

Insurance Rate Maps (FIRM) as provided by the Federal Emergency Management Agency (FEMA). 
The Q3 flood data were developed to support floodplain management and planning activities but 
do not replace the official paper FIRMs. These data are not suitable for engineering applications or 
site work nor can the data be used to determine absolute delineation of flood boundaries. Instead 
the data should be used to portray zones of uncertainty and possible risks associated with 
flooding. 

a) Zone A ‐ An area inundated by 100‐year flooding, for which no BFEs have been determined.  

b) Zone AE ‐ An area inundated by 100‐year flooding, for which BFEs have been determined. 

c) Zone X500 ‐ An area that is determined to be outside the 100‐ and 500‐year floodplains.  
 
12) MassDEP 2012 Integrated List of Waters (305(b)/303(d)) ‐ The MassDEP Division of Watershed 

Management (DWM), Watershed Planning Program (WPP) 2012 Integrated List of Waters 
(305(b)/303(d)) data layer represents the combined reporting elements for the 2012 cycle of both 
sections 305(b) and 303(d) of the Federal Clean Water Act (CWA). The objective of this statute is 
to restore and maintain the chemical, physical, and biological integrity of the Nation's waters. As 
one step toward meeting this goal each state must administer a program to monitor and assess 
the quality of its surface waters and provide periodic status reports to the U.S. Environmental 
Protection Agency (EPA), the U.S. Congress, and the public. 
 
Section 305(b) of the CWA codifies the process whereby waters are evaluated with respect to 
their capacity to support designated uses as defined in the Massachusetts Surface Water Quality 
Standards. These uses include aquatic life, fish consumption, drinking water, shellfish harvesting, 
primary (e.g., swimming) and secondary (e.g., boating) contact‐recreation, and aesthetics. The 
305(b) process entails assessing each of these uses, where applicable, for rivers, lakes and coastal 
waters. Where possible, causes and sources of use impairment are also identified. Once a water 
body is identified as impaired by a pollutant, MassDEP is required under Section 303(d) of the 
CWA, and the implementing regulations at 40 CFR 130.7, to develop a pollutant budget designed 
to restore the health of the impaired water body. The process of developing this pollutant budget, 
generally referred to as a Total Maximum Daily Load (TMDL), includes identifying the cause (type 
of pollutant) and source (where the pollutant comes from), determining how much of the 
pollutant is from direct discharges (point sources) or indirect discharges (non‐point sources), 
determining the maximum amount of the pollutant that can be discharged to a specific water 
body to meet water quality standards, and developing a plan to meet that goal. In short a TMDL is 
a clean‐up plan that is required under the CWA to restore water quality and enable waters to 
attain designated uses. 

a) Category 1) Unimpaired and not threatened for all designated uses; 

b) Category 2) Unimpaired for some uses and not assessed for others; 

c) Category 3) Insufficient information to make assessments for any uses; 
d) Category 4) Impaired for one or more uses, but not requiring the calculation of a Total 

Maximum Daily Load (TMDL); (impairment due to "pollution" such as low flow, habitat 
alterations or non-native species infestations). 
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e) Category 5) Impaired for one or more uses and requiring a TMDL (impairment due to 
pollutant(s) such as nutrients, metals, pesticides, solids and pathogens). 
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Town of Paxton  
Additional Route 31 Major Drainage Structures Photos 

 

 

Culvert #P2 northbound side  Culvert #P3 northbound side

Culvert #P4 southbound side  Culvert #P5 northbound side

Culvert #P6 northbound side 
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Town of Spencer  
Additional Route 31 Major Drainage Structures Photos 

 
 

Culvert #S1 northbound side  Culvert #S1 southbound side

Culvert #S2 northbound side  Culvert #S2 southbound side

Bridge #S4 southbound side  Culvert #S5 northbound side
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Town of Spencer  
Additional Route 31 Major Drainage Structures Photos 

 
 

Culvert #S5 southbound side  Culvert #S6 northbound side

Culvert #S7 southbound side  Bridge #S8 northbound side

Culvert #S9 northbound side  Culvert #S9 southbound side
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Town of Spencer  
Additional Route 31 Major Drainage Structures Photos 

 
 

Culvert #S10 northbound side  Culvert #S10 southbound side

Culvert #S11 southbound side 
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Route 31 Data Collection 
 
 
 
 
 
 
 

 Data Collection Locations 
 

 MassDOT Traffic Counts 
 

 Town of Holden 
 

 Town of Paxton 
 

 Town of Spener 
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Route 31 Corridor Profile: 
Planned Traffic Volume Data Collection Effort 

 
Town of Holden 
 
ATRs:  Manning Street at West Boylston Town Line, Complete ‐ 5/2/13 
  Route 31 north of Route 122A, Complete ‐ 5/2/13 
  Route 31 south of Route 122A, Complete – 5/2/13 
  Route 31 north of Reservoir Street, Complete – 5/7/13 
  Route 31 at Paxton Town Line, Complete – 5/7/13 
   
TMCs:  Route 31/Manning Street, Complete – 5/9/13 
  Route 31/Route 122A, Complete – 5/16/13 
  Route 31/Holden Commons Shopping Center, Complete – 6/6/13 
  Route 31/Reservoir Street/Mixter Road, Complete – 5/23/13 
 
Town of Paxton 
 
ATRs:  Grove Street between Holden Road & Maple Street, Complete – 5/7/13 
  Route 31 east of Route 56, Complete – 5/7/13 
  Route 31 west of Route 122, Complete – 5/7/13 
  Route 31 at Spencer Town Line, Complete – 5/21/13 
 
TMCs:  Route 31 (Holden Road)/Grove Street, Complete – 5/29/13 
  Route 31 (Maple Street)/Grove Street, Complete – 5/29/13 
  Route 31/Route 56, 2012 
  Route 31/Route 122, 2012 
  Route 31/Suomi Street, Complete – 6/13/13 
 
Town of Spencer 
 
ATRs:  Route 31 south of Hastings Road, Complete 6/6/13 
  Route 31 north of Wire Village Road, Complete – 5/21/13 
  Route 31 north of Route 9, Complete – 5/23/13 
  Meadow Road south of Route 31, Complete – 5/23/13 
  West Main Street north of Route 9, Complete – 5/23/13 
 
TMCs:  Route 31/Barclay Road, Complete – 6/6/13 
  Route 31/Browning Pond Road/Thompson Pond Road, Complete – 6/13/13 
  Route 31/North Brookfield Road, 2011 
  Route 31/Meadow Road/Wire Village Road, 2011 
  Route 9/Meadow Road/South Spencer Road, Complete – 8/1/13 
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Town of Holden 
 
 
 
 

 Traffic Counts 
 

 Turning Movement Counts:  Existing and 
Projected 2023 Level of Service Results 
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CITY: Holden DATE: 5/9/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Manning Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

327 110

20
8

50
9

10
9

21
8

25

183

AMN

MANNING ST

WESTBOUND

S
O

U
T

H
B

O
U

N
D

R
O

U
T

E
31

D

1020
49

4.80%

VEHICLES COUNTED
Route 31  SB 327 32.1%

ALL VEHICLES:

TOTAL 1020 100.00%
TRUCKS:
PERCENT TRUCKS:

7:00 - 8:00 AMManning St  WB 208 20.4%

PHF = .93Route 31  NB 485 47.5%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

401 485

85 40
0

WESTBOUND

N
O

R
T

H
B

O
U

N
D

R
O

U
T

E
31
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CITY: Holden DATE: 5/9/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Manning Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

148 293

42
9
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9

3511
3
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D
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26

2.55%

VEHICLES COUNTED
Route 31  SB 148 14.5%

ALL VEHICLES:

TOTAL 1020 100.00%
TRUCKS:
PERCENT TRUCKS:

4:15 - 5:15 PMManning St  WB 429 42.1%

PHF = .96Route 31  NB 443 43.4%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

468 443

21
9

22
4

WESTBOUND

N
O

R
T

H
B

O
U

N
D
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O
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T
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/17/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31/Manning St                                      
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Manning St                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             85     400      109    218                  
Peak-Hour Factor, PHF              0.93   0.93     0.93   0.93                 
Hourly Flow Rate, HFR              91     430      117    234                  
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      183           25                                   
Peak Hour Factor, PHF       0.93          0.93                                 
Hourly Flow Rate, HFR       196           26                                   
Percent Heavy Vehicles      5             5                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    117           222                                   
C(m) (vph)                 1040          344                                   
v/c                        0.11          0.65                                  
95% queue length           0.38          4.27                                  
Control Delay              8.9           32.7                                  
LOS                         A             D                                    
Approach Delay                           32.7                                  
Approach LOS                              D                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/17/2013                                                
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31/Manning St                                      
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Manning St                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             219    224      35     113                  
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              228    233      36     117                  
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      355           74                                   
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       369           77                                   
Percent Heavy Vehicles      3             3                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    36            446                                   
C(m) (vph)                 1095          515                                   
v/c                        0.03          0.87                                  
95% queue length           0.10          9.32                                  
Control Delay              8.4           42.1                                  
LOS                         A             E                                    
Approach Delay                           42.1                                  
Approach LOS                              E                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/17/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31/Manning St                                      
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Manning St                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             94     442      120    241                  
Peak-Hour Factor, PHF              0.93   0.93     0.93   0.93                 
Hourly Flow Rate, HFR              101    475      129    259                  
Percent Heavy Vehicles             --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      202           28                                   
Peak Hour Factor, PHF       0.93          0.93                                 
Hourly Flow Rate, HFR       217           30                                   
Percent Heavy Vehicles      6             6                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    129           247                                   
C(m) (vph)                 987           303                                   
v/c                        0.13          0.82                                  
95% queue length           0.45          6.74                                  
Control Delay              9.2           53.3                                  
LOS                         A             F                                    
Approach Delay                           53.3                                  
Approach LOS                              F                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/17/2013                                                
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31/Manning St                                      
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Manning St                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             242    247      39                          
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              252    257      40     117                  
Percent Heavy Vehicles             --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      392           82                                   
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       408           85                                   
Percent Heavy Vehicles      4             4                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    40            493                                   
C(m) (vph)                 1046          483                                   
v/c                        0.04          1.02                                  
95% queue length           0.12          14.24                                 
Control Delay              8.6           75.8                                  
LOS                         A             F                                    
Approach Delay                           75.8                                  
Approach LOS                              F                                    
______________________________________________________________________________ 
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CITY: DATE: 5/16/13 DAY OF WEEK:
INTERSECTION:  Route 31 / Route 122A
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CMRPC
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CITY: DATE: 5/16/13 DAY OF WEEK:
INTERSECTION:  Route 31 / Route 122A

Thursday
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INTERSECTION TURNING MOVEMENT COUNT
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date 5/23/2013 Area Type Other

Jurisdiction Holden Time Period 7:00 - 8:00 AM PHF 0.94

Intersection Route 122A/Route 31 Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Route 122A & Route 31_AM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 38 758 13 133 366 44 74 177 285 145 127 55

Signal Information

Green
Yellow
Red

8.0 56.0 14.0 19.0 0.0 0.0
4.0 4.0 4.0 4.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0

2 4

5 6 7

Cycle, s 117.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 3 8 7 4

Case Number 8.3 0.0 14.0 1.1 3.0 1.1 4.0

Phase Duration, s 61.0 13.0 74.0 19.0 24.0 19.0 24.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.3 0.0 3.3 3.1 3.2 3.1 3.2

Queue Clearance Time (gs), s 23.3 17.9 6.1 21.0 10.3 14.2

Green Extension Time (ge), s 3.7 0.0 3.7 0.1 0.0 0.1 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 1.00 0.55 0.46

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 440 420 172 402 79 188 286 154 188

Adjusted Saturation Flow Rate (s), veh/h/ln 1692 1622 574 1618 1707 1792 1519 1707 1706

Queue Service Time (gs), s 3.0 21.3 5.3 15.9 4.1 11.5 19.0 8.3 12.2

Cycle Queue Clearance Time (gc), s 20.2 21.3 5.3 15.9 4.1 11.5 19.0 8.3 12.2

Green Ratio (g/C) 0.48 0.48 0.59 0.59 0.28 0.16 0.23 0.28 0.16

Capacity (c), veh/h 843 776 395 954 313 291 351 307 277

Volume-to-Capacity Ratio (X) 0.521 0.541 0.436 0.422 0.251 0.647 0.816 0.502 0.680

Available Capacity (ca), veh/h 843 776 395 954 313 291 351 307 277

Back of Queue (Q), veh/ln (50th percentile) 8.1 7.9 2.0 5.5 1.7 5.4 9.0 3.5 5.5

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 21.1 21.5 14.7 13.1 32.5 45.9 42.7 34.1 46.1

Incremental Delay (d2), s/veh 0.3 0.4 0.3 0.1 0.2 3.9 13.1 0.5 5.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 21.4 21.9 15.0 13.2 32.7 49.7 55.7 34.6 51.6

Level of Service (LOS) C C B B C D E C D

Approach Delay, s/veh / LOS 21.6 C 13.7 B 50.4 D 43.9 D

Intersection Delay, s/veh / LOS 29.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.7 B 2.7 B

Bicycle LOS Score / LOS 1.2 A 1.0 A 1.4 A 1.1 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 9/17/2013 11:04:56 AM
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date 5/23/2013 Area Type Other

Jurisdiction Holden Time Period 4:45 - 5:45 PM PHF 0.99

Intersection Route 122A/Route 31 Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Route 122A & Route 31_PM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 22 453 68 380 766 82 161 191 229 162 274 31

Signal Information

Green
Yellow
Red

9.0 53.0 15.0 20.0 0.0 0.0
4.0 4.0 4.0 4.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0

2 4

5 6 7

Cycle, s 117.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 3 8 7 4

Case Number 8.3 0.0 14.0 1.1 3.0 1.1 4.0

Phase Duration, s 58.0 14.0 72.0 20.0 25.0 20.0 25.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.4 0.0 3.4 3.1 3.1 3.1 3.1

Queue Clearance Time (gs), s 35.9 63.9 10.2 15.7 10.2 21.0

Green Extension Time (ge), s 5.0 0.0 0.0 0.1 0.7 0.1 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.18 1.00 0.16 0.59 0.17 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 243 304 426 812 163 193 215 164 303

Adjusted Saturation Flow Rate (s), veh/h/ln 1298 1646 782 1704 1792 1881 1594 1792 1852

Queue Service Time (gs), s 2.4 14.5 9.0 45.4 8.2 11.1 13.7 8.2 19.0

Cycle Queue Clearance Time (gc), s 33.9 14.5 61.9 45.4 8.2 11.1 13.7 8.2 19.0

Green Ratio (g/C) 0.45 0.45 0.57 0.57 0.30 0.17 0.25 0.30 0.17

Capacity (c), veh/h 622 746 506 976 291 322 395 349 317

Volume-to-Capacity Ratio (X) 0.391 0.408 0.841 0.832 0.558 0.600 0.544 0.468 0.957

Available Capacity (ca), veh/h 622 746 506 976 291 322 395 349 317

Back of Queue (Q), veh/ln (50th percentile) 4.1 5.5 7.9 18.3 3.6 5.3 5.4 3.6 12.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 21.0 21.5 24.0 20.4 33.3 44.8 38.3 32.5 48.1

Incremental Delay (d2), s/veh 0.1 0.1 11.5 5.8 1.5 2.2 0.9 0.4 38.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 21.1 21.6 35.5 26.2 34.8 47.0 39.1 32.9 86.9

Level of Service (LOS) C C D C C D D C F

Approach Delay, s/veh / LOS 21.4 C 29.4 C 40.5 D 67.9 E

Intersection Delay, s/veh / LOS 36.5 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.7 B 2.7 B

Bicycle LOS Score / LOS 0.9 A 1.5 A 1.4 A 1.3 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date 5/23/2013 Area Type Other

Jurisdiction Holden Time Period 7:00 - 8:00 AM PHF 0.94

Intersection Route 122A/Route 31 Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Route 122A & Route 31_AM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 44 837 14 149 404 57 84 210 324 164 145 63

Signal Information

Green
Yellow
Red

8.0 56.0 14.0 19.0 0.0 0.0
4.0 4.0 4.0 4.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0

2 4

5 6 7

Cycle, s 117.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 3 8 7 4

Case Number 8.3 0.0 14.0 1.1 3.0 1.1 4.0

Phase Duration, s 61.0 13.0 74.0 19.0 24.0 19.0 24.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.4 0.0 3.4 3.1 3.2 3.1 3.2

Queue Clearance Time (gs), s 27.0 22.0 6.7 21.0 11.7 16.4

Green Extension Time (ge), s 4.4 0.0 4.5 0.1 0.0 0.1 0.6

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.02 0.01 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 483 468 175 471 89 223 328 174 216

Adjusted Saturation Flow Rate (s), veh/h/ln 1655 1607 483 1599 1691 1776 1505 1691 1689

Queue Service Time (gs), s 9.0 25.0 5.5 20.0 4.7 14.1 19.0 9.7 14.4

Cycle Queue Clearance Time (gc), s 24.0 25.0 5.5 20.0 4.7 14.1 19.0 9.7 14.4

Green Ratio (g/C) 0.48 0.48 0.59 0.59 0.28 0.16 0.23 0.28 0.16

Capacity (c), veh/h 826 769 343 943 289 288 347 284 274

Volume-to-Capacity Ratio (X) 0.585 0.608 0.510 0.499 0.309 0.775 0.944 0.614 0.787

Available Capacity (ca), veh/h 826 769 343 943 289 288 347 284 274

Back of Queue (Q), veh/ln (50th percentile) 9.4 9.3 2.0 6.9 1.9 7.1 12.4 4.2 7.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 22.0 22.4 16.3 14.0 33.1 46.9 44.3 35.0 47.1

Incremental Delay (d2), s/veh 0.7 1.0 0.5 0.2 0.2 11.3 33.5 2.9 13.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.7 23.4 16.8 14.1 33.3 58.3 77.7 37.9 60.1

Level of Service (LOS) C C B B C E E D E

Approach Delay, s/veh / LOS 23.0 C 14.8 B 64.7 E 50.2 D

Intersection Delay, s/veh / LOS 35.2 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.7 B 2.7 B

Bicycle LOS Score / LOS 1.3 A 1.0 A 1.5 A 1.1 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date 5/23/2013 Area Type Other

Jurisdiction Holden Time Period 4:45 - 5:45 PM PHF 0.99

Intersection Route 122A/Route 31 Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Route 122A & Route 31_PM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 25 500 77 427 846 95 180 224 256 188 323 36

Signal Information

Green
Yellow
Red

9.0 53.0 15.0 20.0 0.0 0.0
4.0 4.0 4.0 4.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0

2 4

5 6 7

Cycle, s 117.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 3 8 7 4

Case Number 8.3 0.0 14.0 1.1 3.0 1.1 4.0

Phase Duration, s 58.0 14.0 72.0 20.0 25.0 20.0 25.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.4 0.0 3.4 3.1 3.1 3.1 3.1

Queue Clearance Time (gs), s 55.0 69.0 11.4 18.0 11.8 22.0

Green Extension Time (ge), s 0.0 0.0 0.0 0.1 0.5 0.1 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 0.58 1.00 0.95 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 78 529 431 947 182 226 242 190 358

Adjusted Saturation Flow Rate (s), veh/h/ln 210 1652 524 1688 1774 1863 1579 1774 1834

Queue Service Time (gs), s 3.0 30.2 9.0 64.0 9.4 13.4 16.0 9.8 20.0

Cycle Queue Clearance Time (gc), s 53.0 30.2 67.0 64.0 9.4 13.4 16.0 9.8 20.0

Green Ratio (g/C) 0.45 0.45 0.57 0.57 0.30 0.17 0.25 0.30 0.17

Capacity (c), veh/h 136 748 361 967 289 318 391 325 313

Volume-to-Capacity Ratio (X) 0.571 0.708 1.194 0.980 0.629 0.711 0.620 0.584 1.141

Available Capacity (ca), veh/h 136 748 361 967 289 318 391 325 313

Back of Queue (Q), veh/ln (50th percentile) 1.3 12.0 17.3 29.8 4.2 6.7 6.3 4.3 17.2

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 27.9 25.8 29.7 24.4 33.7 45.8 39.1 33.5 48.5

Incremental Delay (d2), s/veh 3.7 2.6 111.2 24.1 3.3 6.2 2.2 1.8 94.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 31.6 28.4 140.9 48.4 37.0 52.0 41.3 35.3 143.0

Level of Service (LOS) C C F D D D D D F

Approach Delay, s/veh / LOS 28.8 C 77.3 E 43.8 D 105.6 F

Intersection Delay, s/veh / LOS 66.1 E

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.7 B 2.7 B

Bicycle LOS Score / LOS 1.0 A 1.6 A 1.6 A 1.4 A
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CITY: Holden DATE: 6/6/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Holden Commons Shopping Center

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

360 559

46
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HOLDEN COMMONS
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31

D

937
23

2.45%

VEHICLES COUNTED
Route 31  SB 360 38.4%

ALL VEHICLES:

TOTAL 937 100.00%
TRUCKS:
PERCENT TRUCKS:

7:15 - 8:15 AMHolden Commons WB 46 4.9%

PHF = .86Route 31  NB 531 56.7%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

305 531

52
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CITY: Holden DATE: 6/6/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Holden Commons Shopping Center

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

712 583
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14

1.03%

VEHICLES COUNTED
Route 31  SB 712 52.4%

ALL VEHICLES:

TOTAL 1359 100.00%
TRUCKS:
PERCENT TRUCKS:

4:15 - 5:15 PMHolden Commons WB 211 15.5%

PHF = .96Route 31  NB 436 32.1%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

475 436
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 7:15 - 8:15 AM                                           
Intersection:         Route 31/Holden Commons                                  
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Holden Commons                                           
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             522    9        64     296                  
Peak-Hour Factor, PHF              0.86   0.86     0.86   0.86                 
Hourly Flow Rate, HFR              606    10       74     344                  
Percent Heavy Vehicles             --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      9             37                                   
Peak Hour Factor, PHF       0.86          0.86                                 
Hourly Flow Rate, HFR       10            43                                   
Percent Heavy Vehicles      2             2                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    74     10            43                             
C(m) (vph)                 964    216           494                            
v/c                        0.08   0.05          0.09                           
95% queue length           0.25   0.14          0.28                           
Control Delay              9.0    22.5          13.0                           
LOS                         A      C             B                             
Approach Delay                           14.8                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31/Holden Commons                                  
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Holden Commons                                           
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             404    32       269    443                  
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              420    33       280    461                  
Percent Heavy Vehicles             --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      32            179                                  
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       33            186                                  
Percent Heavy Vehicles      1             1                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    280    33            186                            
C(m) (vph)                 1113   108           622                            
v/c                        0.25   0.31          0.30                           
95% queue length           1.00   1.17          1.25                           
Control Delay              9.3    52.4          13.2                           
LOS                         A      F             B                             
Approach Delay                           19.1                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 7:15 - 8:15 AM                                           
Intersection:         Route 31/Holden Commons                                  
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Holden Commons                                           
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             599    12       72     333                  
Peak-Hour Factor, PHF              0.86   0.86     0.86   0.86                 
Hourly Flow Rate, HFR              696    13       83     387                  
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      12            44                                   
Peak Hour Factor, PHF       0.86          0.86                                 
Hourly Flow Rate, HFR       13            51                                   
Percent Heavy Vehicles      3             3                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    83     13            51                             
C(m) (vph)                 885    171           436                            
v/c                        0.09   0.08          0.12                           
95% queue length           0.31   0.24          0.39                           
Control Delay              9.5    27.8          14.3                           
LOS                         A      D             B                             
Approach Delay                           17.1                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31/Holden Commons                                  
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Holden Commons                                           
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             461    38       303    512                  
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              480    39       315    533                  
Percent Heavy Vehicles             --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      40            201                                  
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       41            209                                  
Percent Heavy Vehicles      2             2                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    315    41            209                            
C(m) (vph)                 1047   75            571                            
v/c                        0.30   0.55          0.37                           
95% queue length           1.27   2.33          1.67                           
Control Delay              9.9    100.0         14.9                           
LOS                         A      F             B                             
Approach Delay                           28.9                                  
Approach LOS                              D                                    
______________________________________________________________________________ 
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INTERSECTION:  Route 31 / Reservoir Street / Mixter Road

ThursdayHolden

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

11 5

27
3

43
4

17
4

37
6

169

4

100

1 0 10

AM

8

368

0

N

S
O

U
T

H
B

O
U

N
D

WESTBOUND

EASTBOUND

ROUTE 31

ROUTE 31

M
IX

T
E

R
 R

D

721
31

4.30%

PERCENT
TIME OF COUNT

VOLUMES OF FLOW

7:15 - 8:15 AM376 52.1%

STREET
ENTERING

PHF = .95273 37.9%

11 1.5%

VEHICLES COUNTED
61 8.5%

Route 31 EB

Route 31 WB

Reservoir St NB

Mixter Rd SB ALL VEHICLES:

TOTAL 721 100.0%
TRUCKS:
PERCENT TRUCKS:

108 61

5614

N
O

R
T

H
B

O
U

N
D

EASTBOUND ROUTE 31

R
E

S
E

R
V

O
IR

 S
T

246
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/24/2013                                                
Analysis Time Period: 7:15 - 8:15 AM                                           
Intersection:         Rte 31/Reservoir St/Mixter Rd                            
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Reservoir St/Mixter Rd                                   
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      0      368    8        100    169    4             
Peak-Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       0      387    8        105    177    4             
Percent Heavy Vehicles      4      --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      4      1      56       10     0      1             
Peak Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       4      1      58       10     0      1             
Percent Heavy Vehicles      1      1      1        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             0      105           63                    11              
C(m) (vph)          1382   1153          599                   269             
v/c                 0.00   0.09          0.11                  0.04            
95% queue length    0.00   0.30          0.35                  0.13            
Control Delay       7.6    8.4           11.7                  19.0            
LOS                  A      A             B                     C              
Approach Delay                           11.7                  19.0            
Approach LOS                              B                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/24/2013                                                
Analysis Time Period: 4:45 - 5:45 PM                                           
Intersection:         Rte 31/Reservoir St/Mixter Rd                            
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Reservoir St/Mixter Rd                                   
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      211    5        85     331    12            
Peak-Hour Factor, PHF       0.88   0.88   0.88     0.88   0.88   0.88          
Hourly Flow Rate, HFR       2      239    5        96     376    13            
Percent Heavy Vehicles      2      --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      9      1      115      11     5      3             
Peak Hour Factor, PHF       0.88   0.88   0.88     0.88   0.88   0.88          
Hourly Flow Rate, HFR       10     1      130      12     5      3             
Percent Heavy Vehicles      1      1      1        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      96            141                   20              
C(m) (vph)          1170   1322          692                   249             
v/c                 0.00   0.07          0.20                  0.08            
95% queue length    0.01   0.23          0.76                  0.26            
Control Delay       8.1    7.9           11.5                  20.7            
LOS                  A      A             B                     C              
Approach Delay                           11.5                  20.7            
Approach LOS                              B                     C              
______________________________________________________________________________ 
                                                                               

250



                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/24/2013                                                
Analysis Time Period: 7:15 - 8:15 AM                                           
Intersection:         Rte 31/Reservoir St/Mixter Rd                            
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Reservoir St/Mixter Rd                                   
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      0      416    9        114    194    4             
Peak-Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       0      437    9        120    204    4             
Percent Heavy Vehicles      5      --     --       5      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      4      1      65       12     0      1             
Peak Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       4      1      68       12     0      1             
Percent Heavy Vehicles      2      2      2        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             0      120           73                    13              
C(m) (vph)          1345   1098          556                   216             
v/c                 0.00   0.11          0.13                  0.06            
95% queue length    0.00   0.37          0.45                  0.19            
Control Delay       7.7    8.7           12.5                  22.7            
LOS                  A      A             B                     C              
Approach Delay                           12.5                  22.7            
Approach LOS                              B                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/24/2013                                                
Analysis Time Period: 4:45 - 5:45 PM                                           
Intersection:         Rte 31/Reservoir St/Mixter Rd                            
Jurisdiction:         Holden                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Reservoir St/Mixter Rd                                   
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      244    6        99     377    15            
Peak-Hour Factor, PHF       0.88   0.88   0.88     0.88   0.88   0.88          
Hourly Flow Rate, HFR       2      277    6        112    428    17            
Percent Heavy Vehicles      3      --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      10     1      133      14     6      3             
Peak Hour Factor, PHF       0.88   0.88   0.88     0.88   0.88   0.88          
Hourly Flow Rate, HFR       11     1      151      15     6      3             
Percent Heavy Vehicles      2      2      2        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      112           163                   24              
C(m) (vph)          1110   1274          639                   190             
v/c                 0.00   0.09          0.26                  0.13            
95% queue length    0.01   0.29          1.01                  0.43            
Control Delay       8.2    8.1           12.6                  26.7            
LOS                  A      A             B                     D              
Approach Delay                           12.6                  26.7            
Approach LOS                              B                     D              
______________________________________________________________________________ 
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CITY: Paxton DATE: 5/29/2013 DAY OF WEEK:  Wednesday

INTERSECTION:  Route 31 (Holden Road) / Grove Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

53 21

16
7

38
9

3122

7

160

AMN

ROUTE 31

WESTBOUND

S
O

U
T

H
B

O
U

N
D

G
R

O
V

E
 S

T
D

592
20

3.38%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

7:00 - 8:00 AMRoute 31 WB 167 28.2%

PHF = .87Grove St NB 372 62.8%

VEHICLES COUNTED
Grove St SB 53 9.0%

ALL VEHICLES:

TOTAL 592 100.00%
TRUCKS:
PERCENT TRUCKS:

182 372

14 35
8

WESTBOUND

N
O

R
T

H
B

O
U

N
D

G
R

O
V

E
 S

T
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CITY: Paxton DATE: 5/29/2013 DAY OF WEEK:  Wednesday

INTERSECTION:  Route 31 (Holden Road) / Grove Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

93 93

34
4

22
7

4053

38

306

PMN

ROUTE 31

WESTBOUND

S
O

U
T

H
B

O
U

N
D

G
R

O
V

E
 S

T
D

679
18

2.65%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

4:00 - 5:00 PMRoute 31 WB 344 50.7%

PHF = .93Grove St NB 242 35.6%

VEHICLES COUNTED
Grove St SB 93 13.7%

ALL VEHICLES:

TOTAL 679 100.00%
TRUCKS:
PERCENT TRUCKS:

359 242

55 18
7

WESTBOUND

N
O

R
T

H
B

O
U

N
D

G
R

O
V

E
 S
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31(Holden Rd)/Grove St                             
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31 (Holden Rd)                                     
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             14     358      31     22                   
Peak-Hour Factor, PHF              0.87   0.87     0.87   0.87                 
Hourly Flow Rate, HFR              16     411      35     25                   
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      160           7                                    
Peak Hour Factor, PHF       0.87          0.87                                 
Hourly Flow Rate, HFR       183           8                                    
Percent Heavy Vehicles      3             3                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    35            191                                   
C(m) (vph)                 1127          658                                   
v/c                        0.03          0.29                                  
95% queue length           0.10          1.20                                  
Control Delay              8.3           12.7                                  
LOS                         A             B                                    
Approach Delay                           12.7                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 4:00 - 5:00 PM                                           
Intersection:         Route 31(Holden Rd)/Grove St                             
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31 (Holden Rd)                                     
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             55     187      40     53                   
Peak-Hour Factor, PHF              0.93   0.93     0.93   0.93                 
Hourly Flow Rate, HFR              59     201      43     56                   
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      306           38                                   
Peak Hour Factor, PHF       0.93          0.93                                 
Hourly Flow Rate, HFR       329           40                                   
Percent Heavy Vehicles      3             3                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    43            369                                   
C(m) (vph)                 1316          684                                   
v/c                        0.03          0.54                                  
95% queue length           0.10          3.25                                  
Control Delay              7.8           16.3                                  
LOS                         A             C                                    
Approach Delay                           16.3                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
                                                                               

266



                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31(Holden Rd)/Grove St                             
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31 (Holden Rd)                                     
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             15     395      34     24                   
Peak-Hour Factor, PHF              0.87   0.87     0.87   0.87                 
Hourly Flow Rate, HFR              17     454      39     27                   
Percent Heavy Vehicles             --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      177           8                                    
Peak Hour Factor, PHF       0.87          0.87                                 
Hourly Flow Rate, HFR       203           9                                    
Percent Heavy Vehicles      4             4                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    39            212                                   
C(m) (vph)                 1080          627                                   
v/c                        0.04          0.34                                  
95% queue length           0.11          1.49                                  
Control Delay              8.5           13.6                                  
LOS                         A             B                                    
Approach Delay                           13.6                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
                                                                               

267



                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 4:00 - 5:00 PM                                           
Intersection:         Route 31(Holden Rd)/Grove St                             
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31 (Holden Rd)                                     
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             61     207      44                          
Peak-Hour Factor, PHF              0.93   0.93     0.93   0.93                 
Hourly Flow Rate, HFR              65     222      47     56                   
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      338           42                                   
Peak Hour Factor, PHF       0.93          0.93                                 
Hourly Flow Rate, HFR       363           45                                   
Percent Heavy Vehicles      4             4                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    47            408                                   
C(m) (vph)                 1287          659                                   
v/c                        0.04          0.62                                  
95% queue length           0.11          4.29                                  
Control Delay              7.9           18.9                                  
LOS                         A             C                                    
Approach Delay                           18.9                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
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CITY: Paxton DATE: 5/29/13 DAY OF WEEK:  Wednesday
INTERSECTION:  Route 31 (Maple Street) / Grove Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT
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ALL VEHICLES:

TOTAL 577 100.0%
TRUCKS:
PERCENT TRUCKS

TIME OF COUNT
VOLUMES OF FLOW

VEHICLES COUNTED
Grove St SB 178 30.8%

PHF = .91Grove St NB 100

7:00 - 8:00 AMRoute 31 EB 299 51.8%
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CITY: Paxton DATE: 5/29/13 DAY OF WEEK:  Wednesday
INTERSECTION:  Route 31 (Maple Street) / Grove Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT
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STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

4:15 - 5:15 PMRoute 31 EB 130 22.1%

PHF = .92Grove St NB 115 19.5%

VEHICLES COUNTED
Grove St SB 344 58.4%

ALL VEHICLES:

TOTAL 589 100.0%
TRUCKS:
PERCENT TRUCKS
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31(Maple St)/Grove St                              
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31 (Maple St)                                      
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      10     90                     58     120           
Peak-Hour Factor, PHF       0.91   0.91                   0.91   0.91          
Hourly Flow Rate, HFR       10     98                     63     131           
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             286           13            
Peak Hour Factor, PHF                              0.91          0.91          
Hourly Flow Rate, HFR                              314           14            
Percent Heavy Vehicles                             3             3             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             10                                         328             
C(m) (vph)          1373                                       741             
v/c                 0.01                                       0.44            
95% queue length    0.02                                       2.28            
Control Delay       7.6                                        13.7            
LOS                  A                                          B              
Approach Delay                                                 13.7            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31(Maple St)/Grove St                              
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31 (Maple St)                                      
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      10     105                    96     248           
Peak-Hour Factor, PHF       0.92   0.92                   0.92   0.92          
Hourly Flow Rate, HFR       10     114                    104    269           
Percent Heavy Vehicles      2      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             122           8             
Peak Hour Factor, PHF                              0.92          0.92          
Hourly Flow Rate, HFR                              132           8             
Percent Heavy Vehicles                             2             2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             10                                         140             
C(m) (vph)          1185                                       632             
v/c                 0.01                                       0.22            
95% queue length    0.03                                       0.84            
Control Delay       8.1                                        12.3            
LOS                  A                                          B              
Approach Delay                                                 12.3            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31(Maple St)/Grove St                              
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31 (Maple St)                                      
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      11     99                     64     133           
Peak-Hour Factor, PHF       0.91   0.91                   0.91   0.91          
Hourly Flow Rate, HFR       12     108                    70     146           
Percent Heavy Vehicles      4      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             316           14            
Peak Hour Factor, PHF                              0.91          0.91          
Hourly Flow Rate, HFR                              347           15            
Percent Heavy Vehicles                             4             4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             12                                         362             
C(m) (vph)          1342                                       710             
v/c                 0.01                                       0.51            
95% queue length    0.03                                       2.92            
Control Delay       7.7                                        15.2            
LOS                  A                                          C              
Approach Delay                                                 15.2            
Approach LOS                                                    C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       5/30/2013                                                
Analysis Time Period: 4:15 - 5:15 PM                                           
Intersection:         Route 31(Maple St)/Grove St                              
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31 (Maple St)                                      
North/South Street:   Grove St                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      11     116                    106    274           
Peak-Hour Factor, PHF       0.92   0.92                   0.92   0.92          
Hourly Flow Rate, HFR       11     126                    115    297           
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             135           9             
Peak Hour Factor, PHF                              0.92          0.92          
Hourly Flow Rate, HFR                              146           9             
Percent Heavy Vehicles                             3             3             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             11                                         155             
C(m) (vph)          1142                                       596             
v/c                 0.01                                       0.26            
95% queue length    0.03                                       1.03            
Control Delay       8.2                                        13.1            
LOS                  A                                          B              
Approach Delay                                                 13.1            
Approach LOS                                                    B              
______________________________________________________________________________ 
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CITY: DATE: 8/28/12 DAY OF WEEK:
INTERSECTION:  Route 56 / Route 31
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 7:30 - 8:30 AM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      95     20       9      182    47            
Peak-Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       3      98     20       9      189    48            
Percent Heavy Vehicles      1      --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      14     97     5        37     190    2             
Peak Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       14     101    5        38     197    2             
Percent Heavy Vehicles      2      2      2        4      4      4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      9             120                   237             
C(m) (vph)          1336   1476          535                   547             
v/c                 0.00   0.01          0.22                  0.43            
95% queue length    0.01   0.02          0.85                  2.17            
Control Delay       7.7    7.5           13.7                  16.5            
LOS                  A      A             B                     C              
Approach Delay                           13.7                  16.5            
Approach LOS                              B                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 5:00 - 6:00 PM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      180    20       3      84     37            
Peak-Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       2      211    23       3      98     43            
Percent Heavy Vehicles      1      --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      21     201    8        43     100    2             
Peak Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       24     236    9        50     117    2             
Percent Heavy Vehicles      2      2      2        1      1      1             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      3             269                   169             
C(m) (vph)          1448   1339          551                   469             
v/c                 0.00   0.00          0.49                  0.36            
95% queue length    0.00   0.01          2.66                  1.62            
Control Delay       7.5    7.7           17.6                  16.9            
LOS                  A      A             C                     C              
Approach Delay                           17.6                  16.9            
Approach LOS                              C                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 7:30 - 8:30 AM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:  Balanced                                                          
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      95     20       9      182                  
Peak-Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       3      98     20       9      189    48            
Percent Heavy Vehicles      1      --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      14     84     5        32     184    2             
Peak Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       14     87     5        33     191    2             
Percent Heavy Vehicles      2      2      2        4      4      4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      9             106                   226             
C(m) (vph)          1336   1476          534                   552             
v/c                 0.00   0.01          0.20                  0.41            
95% queue length    0.01   0.02          0.73                  1.98            
Control Delay       7.7    7.5           13.4                  16.0            
LOS                  A      A             B                     C              
Approach Delay                           13.4                  16.0            
Approach LOS                              B                     C              
______________________________________________________________________________ 
                                                                               

281



                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 5:00 - 6:00 PM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:  Balanced                                                          
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      180    20       3      84                   
Peak-Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       2      211    23       3      98     43            
Percent Heavy Vehicles      1      --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      21     198    8        35     92     2             
Peak Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       24     232    9        41     108    2             
Percent Heavy Vehicles      2      2      2        1      1      1             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      3             265                   151             
C(m) (vph)          1448   1339          552                   477             
v/c                 0.00   0.00          0.48                  0.32            
95% queue length    0.00   0.01          2.58                  1.35            
Control Delay       7.5    7.7           17.4                  16.0            
LOS                  A      A             C                     C              
Approach Delay                           17.4                  16.0            
Approach LOS                              C                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 7:30 - 8:30 AM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      107    22       10     205    39            
Peak-Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       3      111    22       10     213    40            
Percent Heavy Vehicles      2      --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      16     94     6        36     205    2             
Peak Hour Factor, PHF       0.96   0.96   0.96     0.96   0.96   0.96          
Hourly Flow Rate, HFR       16     97     6        37     213    2             
Percent Heavy Vehicles      3      3      3        5      5      5             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      10            119                   252             
C(m) (vph)          1312   1452          501                   520             
v/c                 0.00   0.01          0.24                  0.48            
95% queue length    0.01   0.02          0.92                  2.62            
Control Delay       7.8    7.5           14.4                  18.3            
LOS                  A      A             B                     C              
Approach Delay                           14.4                  18.3            
Approach LOS                              B                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/29/2012                                                
Analysis Time Period: 5:00 - 6:00 PM                                           
Intersection:         Route 31/Route 56                                        
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2012                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Route 56                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      203    22       3      95     38            
Peak-Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       2      238    25       3      111    44            
Percent Heavy Vehicles      2      --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      24     221    9        39     103    2             
Peak Hour Factor, PHF       0.85   0.85   0.85     0.85   0.85   0.85          
Hourly Flow Rate, HFR       28     259    10       45     121    2             
Percent Heavy Vehicles      3      3      3        2      2      2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      3             297                   168             
C(m) (vph)          1425   1301          518                   428             
v/c                 0.00   0.00          0.57                  0.39            
95% queue length    0.00   0.01          3.57                  1.83            
Control Delay       7.5    7.8           20.9                  18.7            
LOS                  A      A             C                     C              
Approach Delay                           20.9                  18.7            
Approach LOS                              C                     C              
______________________________________________________________________________ 
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CITY: DATE: 8/23/12 DAY OF WEEK:
INTERSECTION:  Route 122 / Route 31
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INTERSECTION TURNING MOVEMENT COUNT

ThursdayPaxton

390 99

98
20

7

13
7

34
8

75

17

6

8 34
9

33

AM

168

174

6

N

S
O

U
T

H
B

O
U

N
D

WESTBOUND

EASTBOUND

ROUTE 31

ROUTE 31

R
O

U
T

E
 1

22

966
16

1.66%

Route 31 EB

Route 31 WB

Route 122 NB

Route 122 SB ALL VEHICLES:

TOTAL 966 100.0%
TRUCKS:
PERCENT TRUCKS:

390 40.4%

VEHICLES COUNTED
130 13.5%

PHF = .9498 10.1%

7:15 - 8:15 AM348 36.0%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

523 130

07654

N
O

R
T

H
B

O
U

N
D

EASTBOUND ROUTE 31

R
O

U
T

E
 1

22

285



CITY: DATE: 8/23/12 DAY OF WEEK:
INTERSECTION:  Route 122 / Route 31

Thursday

CMRPC
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 7:15 - 8:15 AM PHF 0.94

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_AM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 6 174 168 6 75 17 54 76 0 33 349 8

Signal Information

Green
Yellow
Red

30.0 19.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 61.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 25.0 25.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.2 3.2 3.2 3.2

Queue Clearance Time (gs), s 11.8 4.2 4.4 10.9

Green Extension Time (ge), s 0.6 0.8 1.1 1.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.08 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 340 94 138 414

Adjusted Saturation Flow Rate (s), veh/h/ln 1782 1844 1133 1740

Queue Service Time (gs), s 0.0 0.0 0.0 0.0

Cycle Queue Clearance Time (gc), s 9.8 2.2 2.4 8.9

Capacity (c), veh/h 615 637 641 920

Volume-to-Capacity Ratio (X) 0.553 0.147 0.216 0.450

Available Capacity (ca), veh/h 615 637 641 920

Back of Queue (Q), veh/ln (50th percentile) 3.7 0.8 0.8 3.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 17.8 15.2 8.5 10.1

Incremental Delay (d2), s/veh 0.6 0.0 0.1 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 18.5 15.2 8.5 10.3

Level of Service (LOS) B B A B

Approach Delay, s/veh / LOS 18.5 B 15.2 B 8.5 A 10.3 B

Intersection Delay, s/veh / LOS 13.3 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 1.0 A 0.6 A 0.7 A 1.2 A

Copyright © 2012 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.3 Generated: 8/29/2012 12:54:05 PM
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 4:45 - 5:45 PM PHF 0.96

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_PM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 93 72 7 170 51 157 341 2 17 132 21

Signal Information

Green
Yellow
Red

30.0 16.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 58.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 22.0 22.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.1 3.2 3.2

Queue Clearance Time (gs), s 6.1 7.7 17.7 4.8

Green Extension Time (ge), s 0.6 0.5 1.3 1.5

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.01 0.03 0.02 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 163 223 521 169

Adjusted Saturation Flow Rate (s), veh/h/ln 1721 1849 1369 1666

Queue Service Time (gs), s 0.0 0.0 11.5 0.0

Cycle Queue Clearance Time (gc), s 4.1 5.7 15.7 2.8

Capacity (c), veh/h 543 574 789 930

Volume-to-Capacity Ratio (X) 0.299 0.388 0.660 0.181

Available Capacity (ca), veh/h 543 574 789 930

Back of Queue (Q), veh/ln (50th percentile) 1.5 2.2 3.9 0.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 16.7 17.3 10.0 7.4

Incremental Delay (d2), s/veh 0.1 0.2 1.6 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 16.8 17.4 11.7 7.5

Level of Service (LOS) B B B A

Approach Delay, s/veh / LOS 16.8 B 17.4 B 11.7 B 7.5 A

Intersection Delay, s/veh / LOS 13.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.8 A 0.9 A 1.3 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 7:15 - 8:15 AM PHF 0.94

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_AM_Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 6 180 168 6 87 29 54 76 0 38 349 8

Signal Information

Green
Yellow
Red

30.0 19.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 61.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 25.0 25.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.2 3.2 3.1 3.1

Queue Clearance Time (gs), s 12.0 4.8 4.4 11.0

Green Extension Time (ge), s 0.6 0.8 1.1 1.1

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.10 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 347 119 138 419

Adjusted Saturation Flow Rate (s), veh/h/ln 1794 1858 1408 1817

Queue Service Time (gs), s 0.0 0.0 0.0 0.0

Cycle Queue Clearance Time (gc), s 10.0 2.8 2.4 9.0

Green Ratio (g/C) 0.31 0.31 0.49 0.49

Capacity (c), veh/h 619 641 776 958

Volume-to-Capacity Ratio (X) 0.560 0.186 0.178 0.437

Available Capacity (ca), veh/h 619 641 776 958

Back of Queue (Q), veh/ln (50th percentile) 3.8 1.1 0.8 3.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 17.9 15.4 8.5 10.2

Incremental Delay (d2), s/veh 0.7 0.1 0.0 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 18.6 15.5 8.5 10.3

Level of Service (LOS) B B A B

Approach Delay, s/veh / LOS 18.6 B 15.5 B 8.5 A 10.3 B

Intersection Delay, s/veh / LOS 13.5 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 1.1 A 0.7 A 0.7 A 1.2 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 4:45 - 5:45 PM PHF 0.96

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_PM_Bal.xus

Project Description Balanced

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 103 72 7 173 54 157 341 2 24 132 21

Signal Information

Green
Yellow
Red

30.0 16.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 58.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 22.0 22.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.1 3.2 3.2

Queue Clearance Time (gs), s 6.3 7.8 13.7 5.0

Green Extension Time (ge), s 0.6 0.5 1.4 1.4

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.01 0.03 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 173 229 521 176

Adjusted Saturation Flow Rate (s), veh/h/ln 1800 1866 1705 1722

Queue Service Time (gs), s 0.0 0.0 7.6 0.0

Cycle Queue Clearance Time (gc), s 4.3 5.8 11.7 3.0

Green Ratio (g/C) 0.28 0.28 0.52 0.52

Capacity (c), veh/h 565 579 963 962

Volume-to-Capacity Ratio (X) 0.306 0.396 0.541 0.183

Available Capacity (ca), veh/h 565 579 963 962

Back of Queue (Q), veh/ln (50th percentile) 1.6 2.3 3.5 0.9

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 16.8 17.3 9.5 7.5

Incremental Delay (d2), s/veh 0.1 0.2 0.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 16.9 17.5 9.8 7.5

Level of Service (LOS) B B A A

Approach Delay, s/veh / LOS 16.9 B 17.5 B 9.8 A 7.5 A

Intersection Delay, s/veh / LOS 12.1 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.8 A 0.9 A 1.3 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 7:15 - 8:15 AM PHF 0.94

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_AM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 7 194 187 7 84 19 60 85 0 37 389 9

Signal Information

Green
Yellow
Red

30.0 19.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 61.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 25.0 25.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.2 3.2 3.2 3.2

Queue Clearance Time (gs), s 13.5 4.5 4.7 12.4

Green Extension Time (ge), s 0.6 0.9 1.3 1.2

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.26 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 383 106 154 462

Adjusted Saturation Flow Rate (s), veh/h/ln 1773 1855 1329 1803

Queue Service Time (gs), s 0.0 0.0 0.0 0.0

Cycle Queue Clearance Time (gc), s 11.5 2.5 2.7 10.4

Green Ratio (g/C) 0.31 0.31 0.49 0.49

Capacity (c), veh/h 612 641 737 951

Volume-to-Capacity Ratio (X) 0.625 0.166 0.209 0.486

Available Capacity (ca), veh/h 612 641 737 951

Back of Queue (Q), veh/ln (50th percentile) 4.4 1.0 0.9 3.4

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 18.4 15.3 8.6 10.5

Incremental Delay (d2), s/veh 1.5 0.0 0.1 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 19.9 15.4 8.6 10.7

Level of Service (LOS) B B A B

Approach Delay, s/veh / LOS 19.9 B 15.4 B 8.6 A 10.7 B

Intersection Delay, s/veh / LOS 14.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 1.1 A 0.7 A 0.7 A 1.2 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 29, 2012 Area Type Other

Jurisdiction Paxton Time Period 4:45 - 5:45 PM PHF 0.96

Intersection Route 122/Route 31 Analysis Year 2012 Analysis Period 1> 7:00

File Name 12_Rt 122 & Rt 31_PM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 18 115 81 8 195 60 177 384 2 27 149 24

Signal Information

Green
Yellow
Red

30.0 16.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 58.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 2 6

Case Number 8.0 8.0 8.0 8.0

Phase Duration, s 22.0 22.0 36.0 36.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.1 3.2 3.2

Queue Clearance Time (gs), s 7.1 8.8 16.7 5.5

Green Extension Time (ge), s 0.7 0.6 1.6 1.7

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.03 0.08 0.02 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 197 259 586 200

Adjusted Saturation Flow Rate (s), veh/h/ln 1775 1846 1671 1700

Queue Service Time (gs), s 0.0 0.0 11.2 0.0

Cycle Queue Clearance Time (gc), s 5.1 6.8 14.7 3.5

Green Ratio (g/C) 0.28 0.28 0.52 0.52

Capacity (c), veh/h 558 573 946 950

Volume-to-Capacity Ratio (X) 0.353 0.452 0.620 0.211

Available Capacity (ca), veh/h 558 573 946 950

Back of Queue (Q), veh/ln (50th percentile) 1.9 2.6 4.3 1.1

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 17.0 17.7 10.1 7.6

Incremental Delay (d2), s/veh 0.1 0.2 0.9 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 17.2 17.9 11.1 7.6

Level of Service (LOS) B B B A

Approach Delay, s/veh / LOS 17.2 B 17.9 B 11.1 B 7.6 A

Intersection Delay, s/veh / LOS 12.9 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.8 A 0.9 A 1.5 A 0.8 A
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CITY: Paxton DATE: 6/13/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Suomi Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

131 348
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2.66%

VEHICLES COUNTED
Suomi St NB 44 9.0%

ALL VEHICLES:

TOTAL 489 100.00%
TRUCKS:
PERCENT TRUCKS:

7:00 - 8:00 AMRoute 31 EB 314 64.2%

PHF = .96Route 31 WB 131 26.8%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW
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CITY: Paxton DATE: 6/13/2013 DAY OF WEEK:  Thursday

INTERSECTION:  Route 31 / Suomi Street

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

371 173
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1.81%

VEHICLES COUNTED
Suomi St NB 45 8.2%

ALL VEHICLES:

TOTAL 552 100.00%
TRUCKS:
PERCENT TRUCKS:

4:00 - 5:00 PMRoute 31 EB 136 24.6%

PHF = .89Route 31 WB 371 67.2%
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Route 31/Suomi Street                                    
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Suomi Street                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             307    7        29     102                  
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              319    7        30     106                  
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3             41                                   
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       3             42                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    30            45                                    
C(m) (vph)                 1228          707                                   
v/c                        0.02          0.06                                  
95% queue length           0.08          0.20                                  
Control Delay              8.0           10.4                                  
LOS                         A             B                                    
Approach Delay                           10.4                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 4:00 - 5:00  PM                                          
Intersection:         Route 31/Suomi Street                                    
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Route 31                                                 
North/South Street:   Suomi Street                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             132    4        54     317                  
Peak-Hour Factor, PHF              0.89   0.89     0.89   0.89                 
Hourly Flow Rate, HFR              148    4        60     356                  
Percent Heavy Vehicles             --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      4             41                                   
Peak Hour Factor, PHF       0.89          0.89                                 
Hourly Flow Rate, HFR       4             46                                   
Percent Heavy Vehicles      2             2                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    60            50                                    
C(m) (vph)                 1429          824                                   
v/c                        0.04          0.06                                  
95% queue length           0.13          0.19                                  
Control Delay              7.6           9.7                                   
LOS                         A             A                                    
Approach Delay                           9.7                                   
Approach LOS                              A                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Route 31/Suomi Street                                    
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Suomi Street                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             339    8        32     113                  
Peak-Hour Factor, PHF              0.96   0.96     0.96   0.96                 
Hourly Flow Rate, HFR              353    8        33     117                  
Percent Heavy Vehicles             --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3             45                                   
Peak Hour Factor, PHF       0.96          0.96                                 
Hourly Flow Rate, HFR       3             46                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    33            49                                    
C(m) (vph)                 1187          675                                   
v/c                        0.03          0.07                                  
95% queue length           0.09          0.23                                  
Control Delay              8.1           10.8                                  
LOS                         A             B                                    
Approach Delay                           10.8                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 4:00 - 5:00  PM                                          
Intersection:         Route 31/Suomi Street                                    
Jurisdiction:         Paxton                                                   
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Route 31                                                 
North/South Street:   Suomi Street                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             146    4        60     350                  
Peak-Hour Factor, PHF              0.89   0.89     0.89   0.89                 
Hourly Flow Rate, HFR              164    4        67     393                  
Percent Heavy Vehicles             --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                              1    0             0   1                    
Configuration                          TR              LT                      
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      4             45                                   
Peak Hour Factor, PHF       0.89          0.89                                 
Hourly Flow Rate, HFR       4             50                                   
Percent Heavy Vehicles      3             3                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /                     /       
Lanes                          0        0                                      
Configuration                      LR                                          
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                LT  |         LR          |                         
______________________________________________________________________________ 
v (vph)                    67            54                                    
C(m) (vph)                 1404          802                                   
v/c                        0.05          0.07                                  
95% queue length           0.15          0.22                                  
Control Delay              7.7           9.8                                   
LOS                         A             A                                    
Approach Delay                           9.8                                   
Approach LOS                              A                                    
______________________________________________________________________________ 
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CITY: Spencer DATE: 6/6/13 DAY OF WEEK:  Thursday
INTERSECTION:  Route 31 / Barclay Road

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

N

10
0

61

2

98

80 245

791

AM

BARCLAY RD

S
O

U
T

H
B

O
U

N
D

R
O

U
T

E
 3

1

483
17

3.52%

7:00 - 8:00 AMBarclay Rd EB 100 20.7%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

VEHICLES COUNTED
Route 31 SB 80 16.6%

PHF = .90Route 31 NB 303 62.7%

ALL VEHICLES:

TOTAL 483 100.0%
TRUCKS:
PERCENT TRUCKS

98

177 303

60 24
3

EASTBOUND
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U
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E
 3

1

N
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R
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CITY: Spencer DATE: 6/6/13 DAY OF WEEK:  Thursday
INTERSECTION:  Route 31 / Barclay Road

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

N

82
10

4

0

82

233 121

23
30

PM

BARCLAY RD

S
O

U
T

H
B

O
U

N
D

R
O

U
T

E
 3

1

540
11

2.04%

VEHICLES COUNTED
Route 31 SB 233 43.1%

ALL VEHICLES:

TOTAL 540 100.0%
TRUCKS:
PERCENT TRUCKS

4:30 - 5:30 PMBarclay Rd EB 82 15.2%

PHF = .89Route 31 NB 225 41.7%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

82

315 225
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      60     243                    79     1             
Peak-Hour Factor, PHF       0.90   0.90                   0.90   0.90          
Hourly Flow Rate, HFR       66     270                    87     1             
Percent Heavy Vehicles      4      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             2             98            
Peak Hour Factor, PHF                              0.90          0.90          
Hourly Flow Rate, HFR                              2             108           
Percent Heavy Vehicles                             4             4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             66                                         110             
C(m) (vph)          1495                                       950             
v/c                 0.04                                       0.12            
95% queue length    0.14                                       0.39            
Control Delay       7.5                                        9.3             
LOS                  A                                          A              
Approach Delay                                                 9.3             
Approach LOS                                                    A              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 4:30 - 5:30 PM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      104    121                    233    0             
Peak-Hour Factor, PHF       0.89   0.89                   0.89   0.89          
Hourly Flow Rate, HFR       116    135                    261    0             
Percent Heavy Vehicles      2      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             0             82            
Peak Hour Factor, PHF                              0.89          0.89          
Hourly Flow Rate, HFR                              0             92            
Percent Heavy Vehicles                             2             2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             116                                        92              
C(m) (vph)          1303                                       778             
v/c                 0.09                                       0.12            
95% queue length    0.29                                       0.40            
Control Delay       8.0                                        10.2            
LOS                  A                                          B              
Approach Delay                                                 10.2            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Balanced                                                          
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      58     240                    79     1             
Peak-Hour Factor, PHF       0.90   0.90                   0.90   0.90          
Hourly Flow Rate, HFR       64     266                    87     1             
Percent Heavy Vehicles      4      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             2             98            
Peak Hour Factor, PHF                              0.90          0.90          
Hourly Flow Rate, HFR                              2             108           
Percent Heavy Vehicles                             4             4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             64                                         110             
C(m) (vph)          1495                                       950             
v/c                 0.04                                       0.12            
95% queue length    0.13                                       0.39            
Control Delay       7.5                                        9.3             
LOS                  A                                          A              
Approach Delay                                                 9.3             
Approach LOS                                                    A              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 4:30 - 5:30 PM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Balanced                                                          
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      99     116                    237    0             
Peak-Hour Factor, PHF       0.89   0.89                   0.89   0.89          
Hourly Flow Rate, HFR       111    130                    266    0             
Percent Heavy Vehicles      2      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             0             86            
Peak Hour Factor, PHF                              0.89          0.89          
Hourly Flow Rate, HFR                              0             96            
Percent Heavy Vehicles                             2             2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             111                                        96              
C(m) (vph)          1298                                       773             
v/c                 0.09                                       0.12            
95% queue length    0.28                                       0.42            
Control Delay       8.0                                        10.3            
LOS                  A                                          B              
Approach Delay                                                 10.3            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 7:00 - 8:00 AM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      64     265                    87     1             
Peak-Hour Factor, PHF       0.90   0.90                   0.90   0.90          
Hourly Flow Rate, HFR       71     294                    96     1             
Percent Heavy Vehicles      5      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             2             108           
Peak Hour Factor, PHF                              0.90          0.90          
Hourly Flow Rate, HFR                              2             120           
Percent Heavy Vehicles                             5             5             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             71                                         122             
C(m) (vph)          1478                                       937             
v/c                 0.05                                       0.13            
95% queue length    0.15                                       0.45            
Control Delay       7.6                                        9.4             
LOS                  A                                          A              
Approach Delay                                                 9.4             
Approach LOS                                                    A              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/7/2013                                                 
Analysis Time Period: 4:30 - 5:30 PM                                           
Intersection:         Route 31/Barclay Rd                                      
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Barclay Rd                                               
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      109    128                    262    0             
Peak-Hour Factor, PHF       0.89   0.89                   0.89   0.89          
Hourly Flow Rate, HFR       122    143                    294    0             
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             0             95            
Peak Hour Factor, PHF                              0.89          0.89          
Hourly Flow Rate, HFR                              0             106           
Percent Heavy Vehicles                             3             3             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             122                                        106             
C(m) (vph)          1262                                       743             
v/c                 0.10                                       0.14            
95% queue length    0.32                                       0.50            
Control Delay       8.2                                        10.6            
LOS                  A                                          B              
Approach Delay                                                 10.6            
Approach LOS                                                    B              
______________________________________________________________________________ 
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CITY: DATE: 6/13/13 DAY OF WEEK:
INTERSECTION:  Route 31 / Browning Pond Road / Thompson Pond Road
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CITY: DATE: 6/13/13 DAY OF WEEK:
INTERSECTION:  Route 31 / Browning Pond Road / Thompson Pond Road

Thursday

CMRPC
INTERSECTION TURNING MOVEMENT COUNT
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      241    19       14     155    11            
Peak-Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       3      261    20       15     168    11            
Percent Heavy Vehicles      5      --     --       5      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      13     5      18       38     18     18            
Peak Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       14     5      19       41     19     19            
Percent Heavy Vehicles      2      2      2        2      2      2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      15            38                    79              
C(m) (vph)          1379   1264          573                   524             
v/c                 0.00   0.01          0.07                  0.15            
95% queue length    0.01   0.04          0.21                  0.53            
Control Delay       7.6    7.9           11.7                  13.1            
LOS                  A      A             B                     B              
Approach Delay                           11.7                  13.1            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 4:30 - 5:30  PM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:                                                                    
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      17     189    17       13     294    28            
Peak-Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       18     210    18       14     326    31            
Percent Heavy Vehicles      3      --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      29     14     11       8      5      12            
Peak Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       32     15     12       8      5      13            
Percent Heavy Vehicles      0      0      0        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             18     14            59                    26              
C(m) (vph)          1196   1334          425                   489             
v/c                 0.02   0.01          0.14                  0.05            
95% queue length    0.05   0.03          0.48                  0.17            
Control Delay       8.1    7.7           14.8                  12.8            
LOS                  A      A             B                     B              
Approach Delay                           14.8                  12.8            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Balanced                                                          
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      243    19       14     155    11            
Peak-Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       3      264    20       15     168    11            
Percent Heavy Vehicles      5      --     --       5      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      13     5      19       39     18     18            
Peak Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       14     5      20       42     19     19            
Percent Heavy Vehicles      2      2      2        2      2      2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      15            39                    80              
C(m) (vph)          1379   1261          574                   522             
v/c                 0.00   0.01          0.07                  0.15            
95% queue length    0.01   0.04          0.22                  0.54            
Control Delay       7.6    7.9           11.7                  13.1            
LOS                  A      A             B                     B              
Approach Delay                           11.7                  13.1            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 4:30 - 5:30  PM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Balanced                                                          
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      17     193    17       10     291    25            
Peak-Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       18     214    18       11     323    27            
Percent Heavy Vehicles      3      --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      29     14     14       11     5      12            
Peak Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       32     15     15       12     5      13            
Percent Heavy Vehicles      0      0      0        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             18     11            62                    30              
C(m) (vph)          1203   1330          440                   472             
v/c                 0.01   0.01          0.14                  0.06            
95% queue length    0.05   0.03          0.49                  0.20            
Control Delay       8.0    7.7           14.5                  13.1            
LOS                  A      A             B                     B              
Approach Delay                           14.5                  13.1            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      3      268    21       15     171                  
Peak-Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       3      291    22       16     185    11            
Percent Heavy Vehicles      6      --     --       6      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      14     6      21       43     20     20            
Peak Hour Factor, PHF       0.92   0.92   0.92     0.92   0.92   0.92          
Hourly Flow Rate, HFR       15     6      22       46     21     21            
Percent Heavy Vehicles      3      3      3        3      3      3             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             3      16            43                    88              
C(m) (vph)          1353   1225          537                   486             
v/c                 0.00   0.01          0.08                  0.18            
95% queue length    0.01   0.04          0.26                  0.65            
Control Delay       7.7    8.0           12.3                  14.0            
LOS                  A      A             B                     B              
Approach Delay                           12.3                  14.0            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       6/14/2013                                                
Analysis Time Period: 4:30 - 5:30  PM                                          
Intersection:         Rt31/Browning Pond/Thompson Po                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2013                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Browning Pond/Thompson Pond                              
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      19     213    19       11     321                  
Peak-Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       21     236    21       12     356    27            
Percent Heavy Vehicles      4      --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      32     15     15       12     6      13            
Peak Hour Factor, PHF       0.90   0.90   0.90     0.90   0.90   0.90          
Hourly Flow Rate, HFR       35     16     16       13     6      14            
Percent Heavy Vehicles      0      0      0        0      0      0             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             21     12            67                    33              
C(m) (vph)          1165   1296          399                   430             
v/c                 0.02   0.01          0.17                  0.08            
95% queue length    0.06   0.03          0.60                  0.25            
Control Delay       8.1    7.8           15.8                  14.1            
LOS                  A      A             C                     B              
Approach Delay                           15.8                  14.1            
Approach LOS                              C                     B              
______________________________________________________________________________ 
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CITY: Spencer DATE: 7/19/11 DAY OF WEEK:  Tuesday
INTERSECTION:  Route 31 / North Brookfield Road

CMRPC
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7:00 - 8:00 AMNorth Brookfield Rd  EB 132 22.0%

STREET
ENTERING PERCENT

TIME OF COUNT
VOLUMES OF FLOW

VEHICLES COUNTED
Route 31  SB 240 40.0%

PHF = .84Route 31  NB 228 38.0%
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TOTAL 600 100.0%
TRUCKS:
PERCENT TRUCKS

66

292 228

22 20
6

EASTBOUND

R
O

U
T

E
31

N
O

R
T

H
B

O
U

N
D

331



CITY: Spencer DATE: 7/19/11 DAY OF WEEK:  Tuesday
INTERSECTION:  Route 31 / North Brookfield Road

CMRPC
INTERSECTION TURNING MOVEMENT COUNT
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VEHICLES COUNTED
Route 31  SB 310 42.6%

ALL VEHICLES:

TOTAL 727 100.0%
TRUCKS:
PERCENT TRUCKS

4:45 - 5:45 PMNorth Brookfield Rd  EB 68 9.4%

PHF = .91Route 31  NB 349 48.0%
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       7/21/2011                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Route 31/North Brookfield Rd                             
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:                                                                    
East/West Street:     North Brookfield Rd                                      
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      22     206                    226    14            
Peak-Hour Factor, PHF       0.84   0.84                   0.84   0.84          
Hourly Flow Rate, HFR       26     245                    269    16            
Percent Heavy Vehicles      4      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             66            66            
Peak Hour Factor, PHF                              0.84          0.84          
Hourly Flow Rate, HFR                              78            78            
Percent Heavy Vehicles                             4             4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             26                                         156             
C(m) (vph)          1266                                       578             
v/c                 0.02                                       0.27            
95% queue length    0.06                                       1.09            
Control Delay       7.9                                        13.5            
LOS                  A                                          B              
Approach Delay                                                 13.5            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       7/21/2011                                                
Analysis Time Period: 4:45 - 5:45  PM                                          
Intersection:         Route 31/North Brookfield Rd                             
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:                                                                    
East/West Street:     North Brookfield Rd                                      
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      58     291                    242    68            
Peak-Hour Factor, PHF       0.91   0.91                   0.91   0.91          
Hourly Flow Rate, HFR       63     319                    265    74            
Percent Heavy Vehicles      1      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             26            42            
Peak Hour Factor, PHF                              0.91          0.91          
Hourly Flow Rate, HFR                              28            46            
Percent Heavy Vehicles                             1             1             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             63                                         74              
C(m) (vph)          1226                                       530             
v/c                 0.05                                       0.14            
95% queue length    0.16                                       0.48            
Control Delay       8.1                                        12.9            
LOS                  A                                          B              
Approach Delay                                                 12.9            
Approach LOS                                                    B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       7/21/2011                                                
Analysis Time Period: 7:00 - 8:00  AM                                          
Intersection:         Route 31/North Brookfield Rd                             
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  Projected 2023                                                    
East/West Street:     North Brookfield Rd                                      
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      25     232                    255    16            
Peak-Hour Factor, PHF       0.84   0.84                   0.84   0.84          
Hourly Flow Rate, HFR       29     276                    303    19            
Percent Heavy Vehicles      5      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             74            74            
Peak Hour Factor, PHF                              0.84          0.84          
Hourly Flow Rate, HFR                              88            88            
Percent Heavy Vehicles                             5             5             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             29                                         176             
C(m) (vph)          1221                                       532             
v/c                 0.02                                       0.33            
95% queue length    0.07                                       1.44            
Control Delay       8.0                                        15.1            
LOS                  A                                          C              
Approach Delay                                                 15.1            
Approach LOS                                                    C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       7/21/2011                                                
Analysis Time Period: 4:45 - 5:45  PM                                          
Intersection:         Route 31/North Brookfield Rd                             
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  Projected 2023                                                    
East/West Street:     North Brookfield Rd                                      
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      65     328                    273                  
Peak-Hour Factor, PHF       0.91   0.91                   0.91   0.91          
Hourly Flow Rate, HFR       71     360                    299    74            
Percent Heavy Vehicles      2      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1                      1    0               
Configuration                   LT                            TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             29            47            
Peak Hour Factor, PHF                              0.91          0.91          
Hourly Flow Rate, HFR                              31            51            
Percent Heavy Vehicles                             2             2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LT         |                     |         LR              
______________________________________________________________________________ 
v (vph)             71                                         82              
C(m) (vph)          1185                                       481             
v/c                 0.06                                       0.17            
95% queue length    0.19                                       0.61            
Control Delay       8.2                                        14.0            
LOS                  A                                          B              
Approach Delay                                                 14.0            
Approach LOS                                                    B              
______________________________________________________________________________ 
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CITY: DATE: 7/28/11 DAY OF WEEK:
INTERSECTION:  Route 31 / Meadow Road / Wire Village Road

CMRPC
INTERSECTION TURNING MOVEMENT COUNT

ThursdaySpencer
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CITY: DATE: 7/28/11 DAY OF WEEK:
INTERSECTION:  Route 140 / Meadow Road / Wire Village Road

Thursday

CMRPC
INTERSECTION TURNING MOVEMENT COUNT
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/3/2011                                                 
Analysis Time Period: 7:15 - 8:15  AM                                          
Intersection:         Rt 31/Meadow Rd/Wire Vilage Rd                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:                                                                    
East/West Street:     Meadow Rd/Wire Village Rd                                
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      85     4        3      114    150           
Peak-Hour Factor, PHF       0.94   0.94   0.94     0.94   0.94   0.94          
Hourly Flow Rate, HFR       2      90     4        3      121    159           
Percent Heavy Vehicles      3      --     --       3      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      0      29     1        133    20     6             
Peak Hour Factor, PHF       0.94   0.94   0.94     0.94   0.94   0.94          
Hourly Flow Rate, HFR       0      30     1        141    21     6             
Percent Heavy Vehicles      3      3      3        3      3      3             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      3             31                    168             
C(m) (vph)          1277   1494          555                   610             
v/c                 0.00   0.00          0.06                  0.28            
95% queue length    0.00   0.01          0.18                  1.12            
Control Delay       7.8    7.4           11.9                  13.1            
LOS                  A      A             B                     B              
Approach Delay                           11.9                  13.1            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/3/2011                                                 
Analysis Time Period: 4:30 - 5:30  PM                                          
Intersection:         Rt 31/Meadow Rd/Wire Vilage Rd                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:                                                                    
East/West Street:     Meadow Rd/Wire Village Rd                                
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      12     151    4        2      156    166           
Peak-Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       12     158    4        2      164    174           
Percent Heavy Vehicles      1      --     --       1      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      8      51     6        176    31     5             
Peak Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       8      53     6        185    32     5             
Percent Heavy Vehicles      1      1      1        1      1      1             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             12     2             67                    222             
C(m) (vph)          1227   1423          476                   464             
v/c                 0.01   0.00          0.14                  0.48            
95% queue length    0.03   0.00          0.49                  2.54            
Control Delay       8.0    7.5           13.8                  19.7            
LOS                  A      A             B                     C              
Approach Delay                           13.8                  19.7            
Approach LOS                              B                     C              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/3/2011                                                 
Analysis Time Period: 7:15 - 8:15  AM                                          
Intersection:         Rt 31/Meadow Rd/Wire Vilage Rd                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Meadow Rd/Wire Village Rd                                
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      2      96     5        3      128                  
Peak-Hour Factor, PHF       0.94   0.94   0.94     0.94   0.94   0.94          
Hourly Flow Rate, HFR       2      102    5        3      136    159           
Percent Heavy Vehicles      4      --     --       4      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      0      33     1        150    23     7             
Peak Hour Factor, PHF       0.94   0.94   0.94     0.94   0.94   0.94          
Hourly Flow Rate, HFR       0      35     1        159    24     7             
Percent Heavy Vehicles      4      4      4        4      4      4             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             2      3             36                    190             
C(m) (vph)          1255   1471          534                   578             
v/c                 0.00   0.00          0.07                  0.33            
95% queue length    0.00   0.01          0.22                  1.43            
Control Delay       7.9    7.5           12.2                  14.2            
LOS                  A      A             B                     B              
Approach Delay                           12.2                  14.2            
Approach LOS                              B                     B              
______________________________________________________________________________ 
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                 HCS+: Unsignalized Intersections Release 5.6                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              KK                                                       
Agency/Co.:           CMRPC                                                    
Date Performed:       8/3/2011                                                 
Analysis Time Period: 4:30 - 5:30  PM                                          
Intersection:         Rt 31/Meadow Rd/Wire Vilage Rd                           
Jurisdiction:         Spencer                                                  
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  Projected 2023                                                    
East/West Street:     Meadow Rd/Wire Village Rd                                
North/South Street:   Route 31                                                 
Intersection Orientation: NS                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Northbound             Southbound               
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      14     171    5        2      176    187           
Peak-Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       14     180    5        2      185    196           
Percent Heavy Vehicles      2      --     --       2      --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          0   1    0             0   1    0               
Configuration                   LTR                    LTR                     
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Westbound              Eastbound                
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      9      57     7        198    35     6             
Peak Hour Factor, PHF       0.95   0.95   0.95     0.95   0.95   0.95          
Hourly Flow Rate, HFR       9      60     7        208    36     6             
Percent Heavy Vehicles      2      2      2        2      2      2             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage         No     /              No     /       
Lanes                          0   1    0             0   1    0               
Configuration                      LTR                    LTR                  
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            NB     SB        Westbound             Eastbound           
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         LTR    LTR |         LTR         |         LTR             
______________________________________________________________________________ 
v (vph)             14     2             76                    250             
C(m) (vph)          1177   1390          434                   413             
v/c                 0.01   0.00          0.18                  0.61            
95% queue length    0.04   0.00          0.63                  3.87            
Control Delay       8.1    7.6           15.0+                 26.2            
LOS                  A      A             C                     D              
Approach Delay                           15.0+                 26.2            
Approach LOS                              C                     D              
______________________________________________________________________________ 
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Queues
2: Main Street (Route 9) & Pleasant Street (Route 31) 8/15/2011

11537.00 - Main Street Spencer  8/10/2011 2011 Weekday AM EVEG Synchro 7 -  Report
GJR Page 1

Lane Group EBL EBT WBL WBT WBR NBR SBT NEL2 ø3
Lane Configurations
Volume (vph) 25 565 5 300 100 5 0 20
Lane Group Flow (vph) 27 613 0 317 104 9 336 34
Turn Type D.P+P Perm Perm custom custom
Protected Phases 1 5 2 4 3
Permitted Phases 2 2 2 8 8
Detector Phase 1 5 2 2 2 8 4 8
Switch Phase
Minimum Initial (s) 8.0 43.0 30.0 30.0 30.0 10.0 10.0 10.0 16.0
Minimum Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (%) 15.5% 57.1% 41.7% 41.7% 41.7% 19.0% 19.0% 19.0% 24%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 2.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Max Max C-Max C-Max C-Max None None None None
v/c Ratio 0.06 0.70 0.51 0.17 0.01 0.57 0.06
Control Delay 10.0 20.3 24.9 4.9 0.0 26.7 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 20.3 24.9 4.9 0.0 26.7 19.2
Queue Length 50th (ft) 6 227 130 0 0 140 12
Queue Length 95th (ft) 19 356 208 32 0 197 20
Internal Link Dist (ft) 448 166 557
Turn Bay Length (ft) 25
Base Capacity (vph) 435 874 617 596 833 591 565
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 0.06 0.70 0.51 0.17 0.01 0.57 0.06

Intersection Summary
Cycle Length: 84
Actuated Cycle Length: 84
Offset: 12 (14%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     2: Main Street (Route 9) & Pleasant Street (Route 31)
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HCM Signalized Intersection Capacity Analysis
2: Main Street (Route 9) & Pleasant Street (Route 31) 8/15/2011

11537.00 - Main Street Spencer  8/10/2011 2011 Weekday AM EVEG Synchro 7 -  Report
GJR Page 2

Movement EBL EBT EBR2 WBL WBT WBR NBR SBL SBT SBR SBR2 NEL2
Lane Configurations
Volume (vph) 25 565 5 5 300 100 5 235 0 5 35 20
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 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.86 0.98 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1583 1665 1742 1482 1494 1701 1641
Flt Permitted 0.44 1.00 0.99 1.00 1.00 0.96 0.95
Satd. Flow (perm) 740 1665 1728 1482 1494 1701 1641
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.58 0.82 0.82 0.82 0.82 0.58
Adj. Flow (vph) 27 608 5 5 312 104 9 287 0 6 43 34
RTOR Reduction (vph) 0 0 0 0 0 67 6 0 5 0 0 0
Lane Group Flow (vph) 27 613 0 0 317 37 3 0 331 0 0 34
Heavy Vehicles (%) 14% 14% 14% 9% 9% 9% 10% 5% 5% 5% 5% 10%
Turn Type D.P+P Perm Perm custom Perm custom
Protected Phases 1 5 2 4
Permitted Phases 2 2 2 8 4 8
Actuated Green, G (s) 39.1 44.1 30.0 30.0 28.9 28.9 28.9
Effective Green, g (s) 39.1 44.1 30.0 30.0 28.9 28.9 28.9
Actuated g/C Ratio 0.47 0.53 0.36 0.36 0.34 0.34 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 436 874 617 529 514 585 565
v/s Ratio Prot 0.01 c0.37
v/s Ratio Perm 0.02 0.18 0.03 0.00 0.19 0.02
v/c Ratio 0.06 0.70 0.51 0.07 0.01 0.57 0.06
Uniform Delay, d1 12.5 15.0 21.3 17.8 18.1 22.4 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 4.7 3.0 0.3 0.0 1.3 0.0
Delay (s) 12.7 19.7 24.3 18.1 18.1 23.7 18.5
Level of Service B B C B B C B
Approach Delay (s) 19.4 22.8 23.7
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Queues 11537.00 - Main Street Spencer
2: Main Street (Route 9) & Pleasant Street (Route 31) 2011 Weekday PM - EVEG

\\MAWORC\projects\11537.00\tech\Synchro\11537evegpm.syn Synchro 7 -  Report
GJR 8/15/2011

Lane Group EBL EBT WBL WBT WBR NBR SBT NEL2 ø3
Lane Configurations
Volume (vph) 35 450 1 560 190 5 0 35
Lane Group Flow (vph) 43 555 0 590 200 5 377 38
Turn Type D.P+P Perm Perm custom custom
Protected Phases 1 5 2 4 3
Permitted Phases 2 2 2 8 8
Detector Phase 1 5 2 2 2 8 4 8
Switch Phase
Minimum Initial (s) 8.0 43.0 30.0 30.0 30.0 10.0 10.0 10.0 16.0
Minimum Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (%) 15.5% 57.1% 41.7% 41.7% 41.7% 19.0% 19.0% 19.0% 24%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 2.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Max Max C-Max C-Max C-Max None None None None
v/c Ratio 0.16 0.58 0.89 0.29 0.01 0.60 0.06
Control Delay 11.9 17.2 43.2 4.2 0.0 25.9 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 17.2 43.2 4.2 0.0 25.9 18.3
Queue Length 50th (ft) 11 192 288 0 0 152 13
Queue Length 95th (ft) 24 250 #483 42 0 239 33
Internal Link Dist (ft) 205 166 557
Turn Bay Length (ft) 25
Base Capacity (vph) 261 956 665 694 915 631 641
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 0.16 0.58 0.89 0.29 0.01 0.60 0.06

Intersection Summary
Cycle Length: 84
Actuated Cycle Length: 84
Offset: 12 (14%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Main Street (Route 9) & Pleasant Street (Route 31)
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HCM Signalized Intersection Capacity Analysis 11537.00 - Main Street Spencer
2: Main Street (Route 9) & Pleasant Street (Route 31) 2011 Weekday PM - EVEG

\\MAWORC\projects\11537.00\tech\Synchro\11537evegpm.syn Synchro 7 -  Report
GJR 8/15/2011

Movement EBL EBT EBR2 WBL WBT WBR NBR SBL SBT SBR SBR2 NEL2
Lane Configurations
Volume (vph) 35 450 5 1 560 190 5 245 0 5 85 35
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 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.86 0.96 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1770 1860 1863 1583 1644 1749 1805
Flt Permitted 0.13 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (perm) 248 1860 1862 1583 1644 1749 1805
Peak-hour factor, PHF 0.82 0.82 0.82 0.95 0.95 0.95 0.93 0.89 0.89 0.89 0.89 0.93
Adj. Flow (vph) 43 549 6 1 589 200 5 275 0 6 96 38
RTOR Reduction (vph) 0 0 0 0 0 129 3 0 11 0 0 0
Lane Group Flow (vph) 43 555 0 0 590 71 2 0 366 0 0 38
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 1% 1% 1% 1% 0%
Turn Type D.P+P Perm Perm custom Perm custom
Protected Phases 1 5 2 4
Permitted Phases 2 2 2 8 4 8
Actuated Green, G (s) 38.2 43.2 30.0 30.0 29.8 29.8 29.8
Effective Green, g (s) 38.2 43.2 30.0 30.0 29.8 29.8 29.8
Actuated g/C Ratio 0.45 0.51 0.36 0.36 0.35 0.35 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 957 665 565 583 620 640
v/s Ratio Prot 0.02 c0.30
v/s Ratio Perm 0.06 c0.32 0.05 0.00 0.21 0.02
v/c Ratio 0.16 0.58 0.89 0.13 0.00 0.59 0.06
Uniform Delay, d1 15.6 14.1 25.4 18.2 17.5 22.1 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 2.6 16.2 0.5 0.0 1.5 0.0
Delay (s) 17.0 16.7 41.6 18.6 17.5 23.6 17.9
Level of Service B B D B B C B
Approach Delay (s) 16.7 35.8 23.6
Approach LOS B D C

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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GJR 8/15/2011

Lane Group EBL EBT WBL WBT WBR NBR SBT NEL2 ø3
Lane Configurations
Volume (vph) 25 610 5 325 110 5 0 20
Lane Group Flow (vph) 27 668 0 358 120 5 325 22
Turn Type D.P+P Perm Perm custom custom
Protected Phases 1 5 2 4 3
Permitted Phases 2 2 2 8 8
Detector Phase 1 5 2 2 2 8 4 8
Switch Phase
Minimum Initial (s) 8.0 43.0 30.0 30.0 30.0 10.0 10.0 10.0 16.0
Minimum Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (%) 15.5% 57.1% 41.7% 41.7% 41.7% 19.0% 19.0% 19.0% 24%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 2.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Max Max C-Max C-Max C-Max None None None None
v/c Ratio 0.06 0.75 0.58 0.20 0.01 0.56 0.04
Control Delay 9.6 21.9 26.5 4.7 0.0 27.1 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 21.9 26.5 4.7 0.0 27.1 19.6
Queue Length 50th (ft) 6 252 151 0 0 137 8
Queue Length 95th (ft) 18 400 238 34 0 219 24
Internal Link Dist (ft) 417 166 557
Turn Bay Length (ft) 25
Base Capacity (vph) 416 885 617 606 812 579 554
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 0.06 0.75 0.58 0.20 0.01 0.56 0.04

Intersection Summary
Cycle Length: 84
Actuated Cycle Length: 84
Offset: 12 (14%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     2: Main Street (Route 9) & Pleasant Street (Route 31)
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\\MAWORC\projects\11537.00\tech\Synchro\11537fvegam.syn Synchro 7 -  Report
GJR 8/15/2011

Movement EBL EBT EBR2 WBL WBT WBR NBR SBL SBT SBR SBR2 NEL2
Lane Configurations
Volume (vph) 25 610 5 5 325 110 5 255 0 5 40 20
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 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.86 0.98 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1583 1665 1742 1482 1494 1701 1641
Flt Permitted 0.39 1.00 0.99 1.00 1.00 0.96 0.95
Satd. Flow (perm) 656 1665 1728 1482 1494 1701 1641
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 663 5 5 353 120 5 277 0 5 43 22
RTOR Reduction (vph) 0 0 0 0 0 77 3 0 5 0 0 0
Lane Group Flow (vph) 27 668 0 0 358 43 2 0 320 0 0 22
Heavy Vehicles (%) 14% 14% 14% 9% 9% 9% 10% 5% 5% 5% 5% 10%
Turn Type D.P+P Perm Perm custom Perm custom
Protected Phases 1 5 2 4
Permitted Phases 2 2 2 8 4 8
Actuated Green, G (s) 39.6 44.6 30.0 30.0 28.4 28.4 28.4
Effective Green, g (s) 39.6 44.6 30.0 30.0 28.4 28.4 28.4
Actuated g/C Ratio 0.47 0.53 0.36 0.36 0.34 0.34 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 884 617 529 505 575 555
v/s Ratio Prot 0.01 c0.40
v/s Ratio Perm 0.02 0.21 0.03 0.00 0.19 0.01
v/c Ratio 0.07 0.76 0.58 0.08 0.00 0.56 0.04
Uniform Delay, d1 12.4 15.4 21.9 17.9 18.4 22.7 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 6.0 3.9 0.3 0.0 1.2 0.0
Delay (s) 12.7 21.4 25.8 18.2 18.4 23.8 18.7
Level of Service B C C B B C B
Approach Delay (s) 21.0 23.9 23.8
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBR SBT NEL2 ø3
Lane Configurations
Volume (vph) 40 485 1 605 205 5 0 40
Lane Group Flow (vph) 43 538 0 659 223 5 391 43
Turn Type D.P+P Perm Perm custom custom
Protected Phases 1 5 2 4 3
Permitted Phases 2 2 2 8 8
Detector Phase 1 5 2 2 2 8 4 8
Switch Phase
Minimum Initial (s) 8.0 43.0 30.0 30.0 30.0 10.0 10.0 10.0 16.0
Minimum Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (s) 13.0 48.0 35.0 35.0 35.0 16.0 16.0 16.0 20.0
Total Split (%) 15.5% 57.1% 41.7% 41.7% 41.7% 19.0% 19.0% 19.0% 24%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 2.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Max Max C-Max C-Max C-Max None None None None
v/c Ratio 0.17 0.57 0.99 0.31 0.01 0.62 0.07
Control Delay 12.0 16.9 61.8 4.1 0.0 26.4 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.0 16.9 61.8 4.1 0.0 26.4 18.3
Queue Length 50th (ft) 11 183 340 0 0 160 15
Queue Length 95th (ft) 27 278 #567 44 0 255 36
Internal Link Dist (ft) 205 166 557
Turn Bay Length (ft) 25
Base Capacity (vph) 257 952 665 709 925 635 645
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 0.17 0.57 0.99 0.31 0.01 0.62 0.07

Intersection Summary
Cycle Length: 84
Actuated Cycle Length: 84
Offset: 12 (14%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Main Street (Route 9) & Pleasant Street (Route 31)
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HCM Signalized Intersection Capacity Analysis 11537.00 - Main Street Spencer
2: Main Street (Route 9) & Pleasant Street (Route 31) 2021 Weekday PM - FVEG

\\MAWORC\projects\11537.00\tech\Synchro\11537fvegpm.syn Synchro 7 -  Report
GJR 8/15/2011

Movement EBL EBT EBR2 WBL WBT WBR NBR SBL SBT SBR SBR2 NEL2
Lane Configurations
Volume (vph) 40 485 10 1 605 205 5 265 0 5 90 40
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 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.86 0.96 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (prot) 1770 1857 1863 1583 1644 1750 1805
Flt Permitted 0.13 1.00 1.00 1.00 1.00 0.96 0.95
Satd. Flow (perm) 248 1857 1862 1583 1644 1750 1805
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 527 11 1 658 223 5 288 0 5 98 43
RTOR Reduction (vph) 0 1 0 0 0 143 3 0 10 0 0 0
Lane Group Flow (vph) 43 537 0 0 659 80 2 0 381 0 0 43
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 1% 1% 1% 1% 0%
Turn Type D.P+P Perm Perm custom Perm custom
Protected Phases 1 5 2 4
Permitted Phases 2 2 2 8 4 8
Actuated Green, G (s) 38.0 43.0 30.0 30.0 30.0 30.0 30.0
Effective Green, g (s) 38.0 43.0 30.0 30.0 30.0 30.0 30.0
Actuated g/C Ratio 0.45 0.51 0.36 0.36 0.36 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 951 665 565 587 625 645
v/s Ratio Prot 0.02 c0.29
v/s Ratio Perm 0.06 c0.35 0.05 0.00 0.22 0.02
v/c Ratio 0.17 0.56 0.99 0.14 0.00 0.61 0.07
Uniform Delay, d1 17.0 14.1 26.9 18.3 17.4 22.2 17.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 2.4 32.8 0.5 0.0 1.7 0.0
Delay (s) 18.4 16.5 59.6 18.8 17.4 23.9 17.8
Level of Service B B E B B C B
Approach Delay (s) 16.6 49.3 23.9
Approach LOS B D C

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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CITY: DATE: 8/1/13 DAY OF WEEK:
INTERSECTION:  Route 9 / Meadow Road / South Spencer Road
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 7, 2013 Area Type Other

Jurisdiction Spencer Time Period 7:00 - 8:00 AM PHF 0.91

Intersection Rte 9/Meadow Rd/S.Spenc Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Rt 9 & Meadow Rd & S Spencer Rd_AM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 106 496 69 44 261 9 29 25 47 22 40 159

Signal Information

Green
Yellow
Red

4.0 40.0 14.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 76.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 8 4

Case Number 1.0 4.0 6.3 6.0 7.0

Phase Duration, s 10.0 56.0 46.0 20.0 20.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.2 3.2 3.2 3.2

Queue Clearance Time (gs), s 4.2 15.8 8.5 6.0 7.7

Green Extension Time (ge), s 0.0 2.1 2.1 0.4 0.3

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.00 0.00 0.02 0.09

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 116 615 48 148 147 32 55 68 137

Adjusted Saturation Flow Rate (s), veh/h/ln 1723 1773 781 1810 1790 1357 1777 1645 1533

Queue Service Time (gs), s 2.2 13.8 2.6 3.2 3.2 1.5 2.0 0.0 5.7

Cycle Queue Clearance Time (gc), s 2.2 13.8 6.5 3.2 3.2 4.0 2.0 2.4 5.7

Green Ratio (g/C) 0.61 0.66 0.53 0.53 0.53 0.18 0.18 0.18 0.24

Capacity (c), veh/h 693 1166 466 952 942 301 327 367 363

Volume-to-Capacity Ratio (X) 0.168 0.528 0.104 0.156 0.156 0.106 0.168 0.186 0.378

Available Capacity (ca), veh/h 693 1166 466 952 942 301 327 367 363

Back of Queue (Q), veh/ln (50th percentile) 0.7 4.0 0.4 1.1 1.1 0.5 0.8 1.0 2.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 6.6 6.8 11.1 9.3 9.3 28.0 26.1 26.3 24.3

Incremental Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.0 0.1 0.1 0.1 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 6.6 7.0 11.2 9.3 9.3 28.0 26.2 26.4 24.6

Level of Service (LOS) A A B A A C C C C

Approach Delay, s/veh / LOS 7.0 A 9.6 A 26.9 C 25.2 C

Intersection Delay, s/veh / LOS 11.6 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.2 B 2.3 B 2.4 B 2.7 B

Bicycle LOS Score / LOS 1.7 A 0.8 A 0.6 A 0.8 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 9/17/2013 12:57:53 PM
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 7, 2013 Area Type Other

Jurisdiction Spencer Time Period 5:00 - 6:00 PM PHF 0.90

Intersection Rte 9/Meadow Rd/S.Spenc Analysis Year 2013 Analysis Period 1> 5:00

File Name 13_Rt 9 & Meadow Rd & S Spencer Rd_PM.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 175 412 43 36 608 22 108 41 64 39 33 146

Signal Information

Green
Yellow
Red

4.0 34.0 11.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 67.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 8 4

Case Number 1.0 4.0 6.3 6.0 7.0

Phase Duration, s 10.0 50.0 40.0 17.0 17.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.1 3.1 3.2 3.2

Queue Clearance Time (gs), s 5.3 10.6 9.7 12.3 6.5

Green Extension Time (ge), s 0.0 2.5 2.5 0.0 0.4

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.00 0.00 1.00 0.43

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 194 501 40 351 347 120 99 80 122

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1834 894 1863 1842 1366 1766 1331 1579

Queue Service Time (gs), s 3.3 8.6 1.5 7.7 7.7 5.8 3.3 1.2 4.4

Cycle Queue Clearance Time (gc), s 3.3 8.6 1.5 7.7 7.7 10.3 3.3 4.5 4.4

Green Ratio (g/C) 0.60 0.66 0.51 0.51 0.51 0.16 0.16 0.16 0.22

Capacity (c), veh/h 506 1205 561 945 935 241 290 301 353

Volume-to-Capacity Ratio (X) 0.384 0.416 0.071 0.371 0.371 0.499 0.341 0.265 0.346

Available Capacity (ca), veh/h 506 1205 561 945 935 241 290 301 353

Back of Queue (Q), veh/ln (50th percentile) 1.0 2.3 0.3 2.6 2.6 1.8 1.3 1.1 1.5

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.11 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 7.1 5.4 8.5 10.0 10.0 29.9 24.8 25.0 21.9

Incremental Delay (d2), s/veh 0.2 0.1 0.0 0.1 0.1 0.6 0.3 0.2 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 7.2 5.5 8.5 10.1 10.1 30.5 25.0 25.2 22.1

Level of Service (LOS) A A A B B C C C C

Approach Delay, s/veh / LOS 6.0 A 10.0 B 28.0 C 23.3 C

Intersection Delay, s/veh / LOS 12.1 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.2 B 2.3 B 2.4 B 2.7 B

Bicycle LOS Score / LOS 1.6 A 1.1 A 0.8 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 7, 2013 Area Type Other

Jurisdiction Spencer Time Period 7:00 - 8:00 AM PHF 0.91

Intersection Rte 9/Meadow Rd/S.Spenc Analysis Year 2013 Analysis Period 1> 7:00

File Name 13_Rt 9 & Meadow Rd & S Spencer Rd_AM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 117 548 76 49 288 10 32 28 52 24 40 176

Signal Information

Green
Yellow
Red

4.0 40.0 14.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 76.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 8 4

Case Number 1.0 4.0 6.3 6.0 7.0

Phase Duration, s 10.0 56.0 46.0 20.0 20.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.2 3.2 3.3 3.3

Queue Clearance Time (gs), s 4.4 18.4 11.8 6.3 8.6

Green Extension Time (ge), s 0.0 2.4 2.4 0.4 0.3

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.00 0.00 0.03 0.21

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 129 680 54 164 163 35 64 70 156

Adjusted Saturation Flow Rate (s), veh/h/ln 1707 1756 728 1792 1773 1344 1755 1613 1519

Queue Service Time (gs), s 2.4 16.4 3.4 3.6 3.6 1.7 2.3 0.0 6.6

Cycle Queue Clearance Time (gc), s 2.4 16.4 9.8 3.6 3.6 4.3 2.3 2.5 6.6

Green Ratio (g/C) 0.61 0.66 0.53 0.53 0.53 0.18 0.18 0.18 0.24

Capacity (c), veh/h 668 1155 416 943 933 297 323 362 360

Volume-to-Capacity Ratio (X) 0.193 0.589 0.129 0.174 0.174 0.118 0.197 0.194 0.434

Available Capacity (ca), veh/h 668 1155 416 943 933 297 323 362 360

Back of Queue (Q), veh/ln (50th percentile) 0.7 4.8 0.5 1.2 1.2 0.5 0.9 1.0 2.3

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 6.6 7.3 12.8 9.4 9.4 28.1 26.2 26.3 24.7

Incremental Delay (d2), s/veh 0.1 0.5 0.1 0.0 0.0 0.1 0.1 0.1 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 6.7 7.8 12.8 9.4 9.4 28.2 26.4 26.4 25.0

Level of Service (LOS) A A B A A C C C C

Approach Delay, s/veh / LOS 7.6 A 9.9 A 27.0 C 25.4 C

Intersection Delay, s/veh / LOS 12.1 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.2 B 2.3 B 2.4 B 2.7 B

Bicycle LOS Score / LOS 1.8 A 0.8 A 0.7 A 0.9 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency CMRPC Duration, h 0.25

Analyst KK Analysis Date Aug 7, 2013 Area Type Other

Jurisdiction Spencer Time Period 5:00 - 6:00 PM PHF 0.90

Intersection Rte 9/Meadow Rd/S.Spenc Analysis Year 2013 Analysis Period 1> 5:00

File Name 13_Rt 9 & Meadow Rd & S Spencer Rd_PM_Proj2023.xus

Project Description Projected 2023

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 193 455 47 40 672 24 119 45 71 43 36 161

Signal Information

Green
Yellow
Red

4.0 34.0 11.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 67.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 8 4

Case Number 1.0 4.0 6.3 6.0 7.0

Phase Duration, s 10.0 50.0 40.0 17.0 17.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 3.1 3.1 3.1 3.2 3.2

Queue Clearance Time (gs), s 5.8 12.1 10.8 13.0 7.4

Green Extension Time (ge), s 0.0 2.9 2.9 0.0 0.4

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.00 0.01 1.00 0.81

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 214 553 44 388 383 132 111 88 139

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1816 843 1845 1824 1348 1746 1242 1563

Queue Service Time (gs), s 3.8 10.1 1.8 8.8 8.8 5.6 3.8 1.6 5.1

Cycle Queue Clearance Time (gc), s 3.8 10.1 1.9 8.8 8.8 11.0 3.8 5.4 5.1

Green Ratio (g/C) 0.60 0.66 0.51 0.51 0.51 0.16 0.16 0.16 0.22

Capacity (c), veh/h 471 1193 534 936 925 220 287 287 350

Volume-to-Capacity Ratio (X) 0.455 0.464 0.083 0.414 0.414 0.600 0.388 0.306 0.397

Available Capacity (ca), veh/h 471 1193 534 936 925 220 287 287 350

Back of Queue (Q), veh/ln (50th percentile) 1.1 2.7 0.3 3.0 3.0 2.2 1.5 1.2 1.8

Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 7.5 5.7 8.6 10.3 10.3 31.1 25.0 25.4 22.1

Incremental Delay (d2), s/veh 0.3 0.1 0.0 0.1 0.1 3.2 0.3 0.2 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 7.7 5.8 8.6 10.4 10.4 34.3 25.3 25.7 22.4

Level of Service (LOS) A A A B B C C C C

Approach Delay, s/veh / LOS 6.3 A 10.3 B 30.2 C 23.7 C

Intersection Delay, s/veh / LOS 12.6 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.2 B 2.3 B 2.4 B 2.7 B

Bicycle LOS Score / LOS 1.8 A 1.2 A 0.9 A 0.9 A

Copyright © 2014 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 3/5/2014 11:25:00 AM
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ROUTE 31 (RESERVOIR STREET) SIDEWALKS 

Phase 1 ‐ Main Street (Route 122A) to Holden Commons Plaza

Item Quantity Units Description Unit Price Total

102.51 6 EA Individual Tree Protection $270.00 $1,620.00

103. 0 EA Tree Removed Dia. < 24" $700.00 $0.00

104. 0 EA Tree Removed Dia. > 24" $1,250.00 $0.00

120.1 500 CY Unclassified Excavation $25.00 $12,500.00

151. 340 CY Gravel Borrow  $35.00 $11,900.00

170. 1500 SY Fine Grading and Compacting $3.00 $4,500.00

220. 5 EA Drainage Structure Adjusted $325.00 $1,625.00

451. 30 TON HMA for Patching $175.00 $5,250.00

452. 55 GAL Asphalt Emulsion for Tack Coat $8.00 $440.00

482.3* 2000 FT Sawing Asphalt Pavement $2.00 $4,000.00

509. 52 FT Granite Transition Curb for Wheelchair Ramps ‐Straight $37.00 $1,924.00

509.1 117 FT Granite Transition Curb for Wheelchair Ramps ‐Curved $40.00 $4,680.00

570.2 1240 FT Hot Mix Asphalt Curb Type 2 $6.00 $7,440.00

580. 375 FT Curb Removed and Reset $20.00 $7,500.00

701.2* 130 SY Cement Concrete Wheelchair Ramp $70.00 $9,100.00

702. 125 TON Hot Mix Asphalt Walk Surface $175.00 $21,875.00

703. 45 TON Hot Mix Asphalt Driveway $175.00 $7,875.00

734.* 3 EA Sign Removed and Reset $100.00 $300.00

751. 80 CY Loam Borrow $45.00 $3,600.00

765. 715 SY Seeding $1.50 $1,072.50

865.1 300 SF Crosswalks and Stop Lines Refl. White (Thermoplastic) $2.00 $600.00

866.06 1800 FT 6 Inch Reflectorized White Line White (Thermoplastic) $1.00 $1,800.00

Sub‐Total $109,601.50

Misc. E&C and Police Detail (35%) $38,360.00

Total $147,961.50

361



ROUTE 31 (RESERVOIR STREET) SIDEWALKS 

Phase 2 ‐ Holden Commons Plaza to Joel Scott Drive

Item Quantity Units Description Unit Price Total

102.51 6 EA Individual Tree Protection $270.00 $1,620.00

103. 18 EA Tree Removed Dia. < 24" $700.00 $12,600.00

104. 11 EA Tree Removed Dia. > 24" $1,250.00 $13,750.00

120.1 570 CY Unclassified Excavation $25.00 $14,250.00

151. 380 CY Gravel Borrow  $35.00 $13,300.00

170. 1710 SY Fine Grading and Compacting $3.00 $5,130.00

201. 6 EA Catch Basin $2,500.00 $15,000.00

202. 6 EA Manhole $2,800.00 $16,800.00

220. 4 EA Drainage Structure Adjusted $325.00 $1,300.00

220.2 1 FT Drainage Structure Rebuilt $250.00 $250.00

221. 6 EA Frame and Cover $650.00 $3,900.00

222. 6 EA Frame and Grate $750.00 $4,500.00

241.12 1000 FT 12 Inch Reinforced Concrete Pipe $60.00 $60,000.00

451. 30 TON HMA fot Patching $175.00 $5,250.00

452. 75 GAL Asphalt Emulsion for Tack Coat $8.00 $600.00

482.3* 2600 FT Sawing Asphalt Pavement $2.00 $5,200.00

509. 26 FT Granite Transition Curb for Wheelchair Ramps ‐Straight $37.00 $962.00

509.1 26 FT Granite Transition Curb for Wheelchair Ramps ‐Curved $40.00 $1,040.00

570.2 1425 FT Hot Mix Asphalt Curb Type 2 $6.00 $8,550.00

701.2* 40 SY Cement Concrete Wheelchair Ramp $70.00 $2,800.00

702. 110 TON Hot Mix Asphalt Walk Surface $175.00 $19,250.00

703. 125 TON Hot Mix Asphalt Driveway $175.00 $21,875.00

734.* 1 EA Sign Removed and Reset $100.00 $100.00

751. 70 CY Loam Borrow $45.00 $3,150.00

765. 650 SY Seeding $1.50 $975.00

865.1 60 SF Crosswalks and Stop Lines Refl. White (Thermoplastic) $2.00 $120.00

866.06 2000 FT 6 Inch Reflectorized White Line White (Thermoplastic) $1.00 $2,000.00

Sub‐Total $234,272.00

Misc. E&C and Police Detail (35%) $82,000.00

Total $316,272.00
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ROUTE 31 (RESERVOIR STREET) SIDEWALKS 

Phase 3 ‐ Joel Scott Drive to Mixter Road

Item Quantity Units Description Unit Price Total

102.51 15 EA Individual Tree Protection $270.00 $4,050.00

103. 12 EA Tree Removed Dia. < 24" $700.00 $8,400.00

104. 6 EA Tree Removed Dia. > 24" $1,250.00 $7,500.00

120.1 540 CY Unclassified Excavation $25.00 $13,500.00

151. 360 CY Gravel Borrow  $35.00 $12,600.00

170. 1600 SY Fine Grading and Compacting $3.00 $4,800.00

201. 6 EA Catch Basin $2,500.00 $15,000.00

202. 6 EA Manhole $2,800.00 $16,800.00

220. 4 EA Drainage Structure Adjusted $325.00 $1,300.00

221. 6 EA Frame and Cover $650.00 $3,900.00

222. 6 EA Frame and Grate $750.00 $4,500.00

241.12 1000 FT 12 Inch Reinforced Concrete Pipe $60.00 $60,000.00

451. 30 TON HMA for patching $175.00 $5,250.00

452. 65 GAL Asphalt Emulsion for Tack Coat $8.00 $520.00

482.3* 2280 FT Sawing Asphalt Pavement $2.00 $4,560.00

509.1 52 FT Granite Transition Curb for Wheelchair Ramps ‐Curved $40.00 $2,080.00

570.2 1780 FT Hot Mix Asphalt Curb Type 2 $6.00 $10,680.00

630. 70 FT Highway Guard Removed and Reset $10.00 $700.00

701.2* 40 SY Cement Concrete Wheelchair Ramp $70.00 $2,800.00

702. 140 TON Hot Mix Asphalt Walk Surface $175.00 $24,500.00

703. 55 TON Hot Mix Asphalt Driveway $175.00 $9,625.00

734.* 3 EA Sign Removed and Reset $100.00 $300.00

751. 90 CY Loam Borrow $45.00 $4,050.00

765. 350 SY Seeding $1.50 $525.00

865.1 340 SF Crosswalks and Stop Lines Refl. White (Thermoplastic) $2.00 $680.00

866.06 2100 FT 6 Inch Reflectorized White Line White (Thermoplastic) $1.00 $2,100.00

Sub‐Total $220,720.00

Misc. E&C and Police Detail (35%) $77,250.00

Total $297,970.00
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FUTURE/DESIRED PROPOSED
NEW SIDEWALKS

CURRENTLY PROPOSED
SIDEWALK IMPROVEMENTS

RECOMMENDED PRIORITY
SIDEWALK IMPROVEMENTS

COMPLETED SIDEWALK
IMPROVEMENT (INCLUDES
MAAB/ADA)

Other Recommended
Secondary Sidewalk Improvements
-----------------------------------------
Rehab - Cherry St.
Rehab - Connection to Senior Center off Adams
New - Luther Hill Park & Connections

* Sidewalk betterment plan as 
presented and approved and Public 
TIP Hearing at the Wednesday, 
January 23, 2013 Meeting of the 
Board of Selectmen. 
Plan Status Update: 10/23/2014
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