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TRUSTEES MEETING NOTICE & AGENDA  

TUESDAY, SEPTEMBER 11, 2018 at 6:30 PM  
LINCOLN HALL MEETING ROOM, 2 LINCOLN STREET 

 
 

1. CALL TO ORDER/PLEDGE OF ALLEGIANCE TO FLAG  [6:30 PM] 
 

2. AGENDA ADDITIONS/CHANGES   
   

3. APPROVE AGENDA   
 

4. GUESTS,  PRESENTATIONS AND PUBLIC HEARINGS   
 

a. Comments from Public on Items Not on Agenda 
        

5. OLD BUSINESS  
 

a. None 
               

6. NEW BUSINESS  

 

a. Preferred Alternative for Route 15 Sidewalk/Path Study Athens Drive to VT RT 289 

      – Dennis Lutz 

b. Preferred Alternative for Route 15 Sidewalk/Path Study Susie Wilson Road to West  

       Street Extension - Dennis Lutz 
c. Request to Collaborate UVM Capstone Project Traffic Calming Study – Darby Mayville 

d. Draft Policy for Capital Improvement Projects – Andrew Brown 

e. Amend Street Markings Policy – Evan Teich 

f. Annual Review of Ethics Policy – Evan Teich 
  

7. MANAGER’S REPORT                                                                              

 

a. Trustees meeting schedule 
 

8. TRUSTEES’ COMMENTS & CONCERNS/READING FILE 

 

a. Board Member Comments  
b. Minutes from other boards/committees: 

• Essex Selectboard 8/20/18 
• Tree Advisory Committee 8/21/18 
• Capital Program Review Committee 9/4/18 

c. Articles in Essex Reporter re: space needs study and preschool accreditation 
 

9. CONSENT AGENDA    
 

a. Approve Minutes of Previous Meeting 8/28/18 
b. Expense Warrant #17111 dated 8/31/18 in the amount of $71,984.13 
c. Expense Warrant #17112 dated 9/7/18 in the amount of $54,756.88 
d. Approve Ordinance Waivers for Essex High School Homecoming 9/21/18 

 

10. ADJOURN       
                    Meetings of the Trustees are accessible to people with disabilities. For information on 
                           accessibility or this  agenda, call the Village Manager’s office at 878-6944.  
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1.0 INTRODUCTION  

The Chittenden County Regional Planning Commission (CCRPC), working with the Town of Essex, 
the Village of Essex Junction, and Stantec Consulting Services, Inc. developed a scoping study 
evaluating sidewalk/path improvements for VT Route 15 between Athens Drive and VT Route 289.  
The goal of the scoping project was to identify options for an important missing link between the 
Town and Village pedestrian and bicycle network.   
 
The scoping process involves identifying existing roadway and traffic conditions and then 
developing a purpose and need for the project.  Alternative improvement strategies are then 
identified and evaluated leading to the selection of a preferred alternative. 
 
The scoping process includes working closely with a project advisory committee made up of 
community leaders, Village/Town staff, CCRPC staff, and others.  Advisory committee members 
for this project are listed below.    

 
Essex Junction Village Staff  Robin Pierce, Rick Jones 

  Essex Town Staff    Dennis Lutz, Darren Schibler 
 CCRPC    Christine Forde, Marshall Distel  
 
The advisory committee is charged with recommending a preferred improvement alternative to 
the Village Trustees and Town Selectboard. 

2.0 PROJECT BACKGROUND 

The VT Route 15 corridor has long been recognized as a primary transportation corridor that lacks 
sufficient pedestrian and bicycle facilities. Much progress has been made in recent years to 
address this. In Essex Junction, as development and roadway projects have occurred along VT 
Route15, sidewalks, a shared use path and bike lanes have been provided. These end at Athens 
Drive and near the Village/Town border.  With the significant development in the VT Route 289 
area of the Town, additional segments of sidewalks and shared use paths were constructed 
along VT Route 15. The 3600-foot section along VT Route 15, from Athens Drive to VT Route 289, 
has not seen significant development and is where the linkage of pedestrian and bicycle facilities 
to the east and west is missing. 

This study focuses on this area and its limits are shown in Figure 1.  
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Figure 1:  Project Study Area  
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2.1 EXISTING PLAN AND STUDY REVIEW 

Plans and studies have been developed for this area that considered traffic and pedestrian 
concerns. Plans and studies reviewed for the preparation of this scoping study and are listed 
below. 
 

 VT 15 Corridor Study, 2008 

 Essex Town Plan, 2016 

• Essex Junction Comprehensive Plan, 2014 

 Town of Essex, Village of Essex Junction Bicycle and Pedestrian Plan, 2014 

• Chittenden County Active Transportation Plan, 2017 

Key elements relevant to this project are discussed below. 

2.1.1 VT 15 Corridor Study, 2008 

This study included the section of VT Route 15 from Winooski to Jericho and contain the following 
goals, objectives, and strategies pertinent to this project: 

1. Enhance corridor safety for vehicular, pedestrian and bicycle traffic. 

2. Create a safe bicycle network designed for transportation purposes 

3. Improve bicycle and pedestrian facilities in the corridor and eliminate all gaps to create a 
continuous and efficient bicycle and pedestrian network. 

4. East of the Five Corners sidewalks are recommended on both sides of VT 15 up to VT-289 
where they will become shared use paths across the bridge over VT-289. 

5. A continuous 5-foot shoulder or designated bicycle lanes is recommended (in the long 
term) along corridor segments that currently do not have on-road bicycle facilities, 
including VT Route 15 in the project area.  

2.1.2 Essex Town Plan, 2016 

The Essex Town Plan outlines the Town’s goals, polices, and recommended actions.  The goals 
and actions applicable to this study are listed below. 
 

1. Multiple modes of transportation that connect residents to schools, work places, shopping 
centers and recreational areas shall be supported. 

2. The proposed Bicycle network includes this section of VT Route 15 as a first priority. 
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Figure 2 Essex Town Plan 2016 

 

2.1.3 Essex Junction Comprehensive Plan 2014 

This plan includes the following objectives that pertain to this project.  

1. Continue improving access to and safety of bicycle and pedestrian facilities, and public 
transit. Support the work of the Bike-Walk Advisory Committee. 

2. Continue reducing local energy demand by providing further expansion of sidewalks, bike 
paths, park & rides, and public transportation. 

3. Continue to increase the number of sidewalks and other facilities to support bike and 
pedestrian travel, making it easier for residents to visit downtown businesses. 

4. Engage in climate mitigation strategies to reduce the region's contribution of greenhouse 
gases. For example, continue to implement policies that promote investment in 
transportation options that reduce emissions - such as sidewalks and bike lanes. 

5. Encourage alternative access to all educational facilities through the use of sidewalks, 
bike paths and mass transportation as appropriate. 

6. Well-marked bike and pedestrian lanes will encourage safety by allowing residents to 
comfortably and securely navigate the community.  
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7. Promote and implement strategies to encourage the use of bicycles as alternate 
transportation modes. 

The Transportation section of the Comprehensive Plan states the following: 

1. The Bike-Walk Advisory Committee has adopted the following vision statement: "Essex 
Junction strives to be recognized as a friendly village of connected neighborhoods and 
destinations in which convenient and safe bicycle and pedestrian facilities are integrated 
into a seamless and accessible year-round transportation system. This system will promote 
the enjoyment and health of all citizens, a more vibrant local economy, and a cleaner 
environment." 

2.1.4 Town of Essex, Village of Essex Junction Bicycle and Pedestrian Plan, 
2014 

This plan identified the projects that need to be implemented to develop Direct Route and 
Neighborhood Bicycle and Pedestrian Networks. VT Route 15, south of VT 289, was listed as a high 
priority.  

2.1.5  Chittenden County Active Transportation Plan, 2017 

This plan updated the Chittenden County Active Transportation Plan, which defines its goal as 
creating a safe, comfortable, and connected regional network of pedestrian and bicycle routes 
that appeal to all ages and abilities. The Active Transportation Plan (ATP) supports CCRPC’s 
regional ECOS plan and was developed in coordination with other concurrent local, regional, 
and state planning efforts. The result of this planning process was a series of proposed 
infrastructure and non-infrastructure recommendations organized around the five E’s—
education, encouragement, enforcement, engineering, and evaluation. Infrastructure and 
engineering recommendations were developed using a prioritization method that involved 
feasibility, closing gaps in the network, addressing a high crash location, and serving a population 
in need. 

Important items noted in the plan relative to this study area included: 

1. This section of VT15 was shown as a high priority and high feasibility on the proposed 
active transportation network. 

2. The project team developed an interactive online map (a wikimap) that was available for 
input between late September 2015 and early November 2015. This allowed the public to 
provide geographically specific information about informal connections, desirable routes, 
and roadways of concern. Users were asked to identify routes they already ride or walk, 
ones they would like to ride or walk, and barriers to bicycling or walking throughout 
Chittenden County. When the project team asked the public to show which routes they 
would like to walk or bike within Chittenden County, this section of VT 15 was one of the 
most common. 
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3. The project team asked the public to show which locations they see as barriers to biking in 
Chittenden County and VT 15 was identified as challenging due to sight lines and narrow 
shoulders. 

4. Network segments were established to connect bicycling and walking origins and 
destinations. Segments for which a low-stress alternative does not already exist (for 
example, a shared use path on a parallel alignment) were identified and it included the 
VT 15 corridor. 

5. Recommendations included: Focus on separated facilities (separated bike lanes, shared 
use paths) to attract the greatest number of potential users 

3.0 EXISTING CONDITIONS 

3.1 ROADWAY CHARACTERISTICS 

This section of VT Route 15 was reconstructed in 1934 and has not had significant improvements, 
beyond resurfacing and maintenance since. The exception to this is the east end of the project 
area as it approaches VT 289 where VT Route 15 was reconstructed and widened. 
 
The existing paved roadway width varies but is generally 28 feet wide. This includes two 12- foot 
travel lanes and two 2-foot shoulders. The width widens to 12-foot lanes and 8-foot shoulders on 
the approach to VT 289.  
  
Figure 3 VT Route 15 

 

VT Route 15 is a Class I town highway in Essex Junction up to the Essex Junction/Essex Town line. As 
a Class I, this section of VT Route 15 is owned and maintained by the Village of Essex Junction.  At 
the town line and eastward, VT Route 15 is owned and maintained by VTrans.  
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The posted speed with the Village limits is 30 mph and increases to 40 mph east of the town line. 
The location of the Village/Town boundary is shown on Figure 4 below.  
 
The existing highway right-of-way width is generally 49.5 feet wide but does increase in the area 
of the Indian Brook Crossing and in the reconstructed section approaching VT 289. 
 
The aerial utilities are primarily on the northern side of VT Route 15, but cross to the southern side 
on the approach to VT 289.  There is a water line along the south side until it crosses VT Route 15 
east of the town line and connects to a water storage tank.  
 
This section of VT Route 15 includes a crossing of Indian Brook with a 12-foot wide by 6-foot high 
concrete box culvert. Based on the VTrans 2016 inspection report, the culvert is rated 5, fair 
condition.  This suggests repair or replacement may be needed in the future. VTrans indicated 
they have no current improvement plan for the culvert.   
Figure 4 Village of Essex Jct. / Town of Essex town line 

 
 

3.2 TRAFFIC VOLUMES  

Traffic volume data including Annual Average Daily Traffic (AADT) values and Hourly Volumes for 
the study area were available from VTrans.  VTrans’ 2016 AADT values for VT Route 15 are 
displayed in Table1.      
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   Table 1: Current AADT Volumes 
Location AADT Count Years 

VT Route 15 – West of VT Route 289 10,800 2016 
VT Route 15 – At VT Route 289 18,800 2016 

VT Route 15 – East of VT Route 289 17,400 2016 
        

3.3 LAND USE AND ZONING 

Land use surrounding the project area has evolved significantly over the years. With the 
construction of VT 289 and the regional growth, the Essex Town Center to the east has developed 
into a regional commercial area. This growth has included residential and mixed-use 
development. The land adjacent to VT Route 15 within the project area has not realized 
significant new development except for the properties closer to VT 289, such as the Lang Farm.  
Much of the corridor remains single family homes and agricultural. 
 
However, land uses in the project area are changing. The area on the south side of VT Route 15 is 
zoned Mixed Use Planned Unit Development and there is a permitted project on the Kolvoord 
parcel for 17 single family homes and 14 carriage homes.  
 
Figure 5 Land Use Zoning in the project area 
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3.4 PEDESTRIAN AND BICYCLE FACILITIES 

To the west of the project area, in the Village, there is a shared use path along the south side of 
VT Route 15 that ends at Fairview Drive and connects to the Village core and Essex High School.    
From Athens Drive westward towards the Village, VT Route 15 has 4-foot shoulders that are 
marked and signed as bike lanes.  East of VT 289, a network of shared use paths and sidewalks 
extend through the recent development and along VT Route 15.   
 
Within the project area there are no dedicated pedestrian or bicycle facilities.  Pedestrians 
currently walk along the edge of the paved shoulder as is evident from the dirt path beside the 
road.  Bicyclists share the road with vehicles.  
 
Figure 6 Bicycles/Pedestrian share the road along this stretch of VT 15. 

 

3.5 TRANSIT SERVICE 

Green Mountain Transit (GMT) has one bus route, Route #4 Essex Center, that passes through the 
project area.   
 
There are no designated bus stops in the project area. Table 4 summarizes bus route schedule 
and fare information.  
 
Table 2: GMT Bus Schedule 

 
Route 

Start 
Location 

End Location  
Cost* 

 
Schedule 

 
Frequency 

#4: Essex 
Center 

Amtrak 
Station  

Amtrak Station 
via Essex Center 

$1.25  M-F 6:00 AM - 9:30 AM  
1:00 PM – 6:45 PM            

M-F; 30min;  

*Fare for one-way ride     
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3.6 CRASH HISTORY 

The crash history for the study area was investigated using the VTrans crash database. VTrans 
keeps records of reported crashes by milepost along State and Federal Aid highways in Vermont. 
General Yearly Summaries can be requested from VTrans for given roadway segments. The 
summaries note the location (mile marker), date, time of day, weather conditions, contributing 
circumstances and severity for reported crashes. Crash data for 2012 through 2016 were 
reviewed for VT Route 15 between mile marker 3.1 (Athens Drive) and mile marker 3.8 (VT 289). 
Table 3 provides a summary of the crash data. 

 

Table 3 Crash Summary (2012-2016) 

 Year VT Route 15 
2012 7 
2013 11 
2014 4 
2015 5 
2016 3 

Total 30 
Type  
Angle 2 
Rear-end 20 
Head-on 0 
Single Vehicle 2 
Sideswipe 1 
Unknown-other 5 

Total 30 
Severity  
Property Damage 27 
Personal Injury 3 
Fatality 0 
Other 0 

Total 30 
Weather  
Clear 11 
Cloudy 10 
Rain 3 
Snow/Ice 4 
Fog 0 
Unknown 2 

Total 30 
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High Crash Locations 
 
VTrans maintains a listing of High Crash Locations (HCL) within the state. A 0.3 mile highway 
segment or intersection must have at least 5 crashes over a 5-year period and the actual crash 
rate (number of crashes per million vehicles) must exceed a critical crash rate to be classified as 
an HCL. The critical crash rate is based on the average crash rate for similar highways. 
The VTrans High Crash Report: Sections and Intersections 2012-2016 lists one roadway section as 
an HCL within the project study area. It is summarized in Table 3 and is in the area of the VT 289 
interchange. The VTrans High Crash Report is contained in the appendix. None of the crashes 
listed for 2012-2016 along this segment included pedestrians or bicycles. 
 
Table 4 High Crash Locations 

 
Name HCL 

No. 
Mile 

Marker AADT Crashes Fatalities Injuries 
Actual/ 
Critical 
Ratio 

Severity 
Index 

Se
gm

en
t 

VT Route 
15 606 3.682 - 

3.982 10,800 57 0 12 1.146 $28,346 

 

3.7 NATURAL RESOURCES 

Stantec conducted a preliminary review of the natural resources present within the study area.  
Specifically, as part of this investigation, Stantec identified and characterized wetlands, streams, 
rare, threatened or endangered (RTE) species, wildlife habitat, agricultural land, 4(f) and 6(f) 
public lands, and hazardous waste sites. Refer to Appendix D for complete summary of the 
study’s findings. 
 
Natural Resource Review Summary – Review of Existing Materials 
Stantec used the Vermont Agency of Natural Resources (ANR) Natural Resources Atlas mapping 
program to evaluate known natural resources within the project area. 
 
Wetlands and Streams.    According to the ANR program, there is a Vermont Significant Wetland 
Inventory (VSWI) wetland mapped along Indian Brook within the project area (see ANR 
Wetlands/Streams figure). This is a Class II wetland with a regulated 50-foot buffer. 

Time of Day 
7:00AM to 9:00AM 5 
9:00AM to 4:00PM 12 
4:00PM to 6:00PM 7 
6:00PM to 7:00AM 6 
Unknown 0 

Total 30 
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Figure 7 ANR VSWI Wetland in the project area 

 
 
Indian Brook flows from north to south under VT 15 near the northern limits of the project area.  
This is a perennial stream with a mapped FEMA 100-year floodplain. It also has an ANR 50-foot 
river corridor (see ANR Rivers Floodplains figure). Indian Brook is stormwater-impaired and a Flow 
Restoration Plan (FRP) has been developed. The purpose of the FRP is to provide a planning tool 
to implement stormwater best management practice (BMP’s) over a twenty (20) year timeframe, 
in the effort to return Indian Brook to its attainment condition. The BMP’s identified to obtain the 
TDML high flow target includes the Fairview Drive/Main Street retrofit with Add On which treats 
stormwater in the project area.  This project should be coordinated with this planned retrofit.  
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Figure 8 Indian Brook 
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RTE Review. No rare plant species or rare habitat types are mapped by ANR within the project 
area (see below RTE/Conserved/Haz figure). 
 
Figure 9 ANR RTE Map 
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Agricultural Soils. According to the Natural Resources Atlas, the soils within the project area 
include Statewide agricultural soils (see ANR Prime Ag Map below). The Farmland Policy 
Protection Act does not apply to projects within existing road ROWs. If any work is proposed 
outside of existing ROW, authorization from the NRCS via form AD-1006, the Farmland 
Conversion Impact Rating form, may be required. 

Figure 10 ANR Agricultural area 

 
Public Lands. The Project Areas do not include public recreation lands (a Section 4(f) resource) 
or public lands developed with Land and Water Conservation Funds (a Section 6(f) resource) 
(see RTE/Conserved/Haz Figure 9). 

Hazardous Waste Sites. The ANR mapping program was reviewed for information on Hazardous 
Waste Sites in the project vicinity. No active Hazardous Waste Sites or Hazardous Waste 
Generators are located within the project area (see RTE/Conserved/Haz Figure 9).  
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4.0 PURPOSE AND NEED STATEMENT 

The following statement was developed based on the existing conditions assessment, public 
input, and project advisory committee discussions. 

Purpose: The purpose of this project is to create a safe, visible, comfortable, convenient, and 
direct pedestrian and bicycle facility connecting existing facilities on VT 15 between Athens Drive 
in the Village and VT 289 in the Town, while maintaining safe and efficient vehicular conditions on 
the VT 15; support healthy and sustainable lifestyles; and connect neighborhoods within the Town 
and Village to the businesses in the designated Village Center and the Essex Town Center area.  
 

Needs 

1. Provide an inviting travel corridor that reinforces the Town’s, Village’s and Region’s goals 
for pedestrian and bicycle mobility. The lack of bicycle and pedestrian facilities fail to 
provide residents and visitors with a safe and convenient active transportation corridor to 
link neighborhoods with schools, shopping centers and work places. The 2016 Essex Town 
Plan states the following specific transportation policy: “Multiple modes of transportation 
that connect residents to schools, work places, shopping centers and recreational areas 
shall be supported.” The desire for Village and Town neighborhoods to connect to the 
Essex Town Center and with the Five Corners area and the designated Village Center is 
evident with the worn path adjacent to VT 15.  

 
2. Facilitate use by all age groups, experience levels, and purposes of trips. The current 

facility is challenging for all users including the most experienced and confident 
pedestrians and cyclists.  The existing roadway is posted a 45 mph and is approximately 28 
feet wide including 2 foot shoulders for much of the corridor. This discourages would-be 
commuters and recreational cyclists and pedestrians needing to travel along VT 15.  This 
connection would provide access to schools, shopping centers, and work places and 
therefore it is expected to be used by a wide range of ages and abilities.  

 
3. Contribute to the town and regional bicycle network. This area of VT 15 has been 

identified in the 2016 Essex Town Plan as a “first priority” location in the proposed bicycle 
network. This area is a missing link in the network that has been identified as a principal 
barrier within the regional bicycle and pedestrian network.  

 
4. Create a safe, comfortable, user-friendly, desirable year-round bicycle and pedestrian 

connection along VT 15. The 28-foot roadway width and vehicle speeds result in 
challenging accommodations for pedestrians and bicyclists. It favors the higher speed 
movement of vehicles.   
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5.0 ALTERNATIVES 
The project advisory committee (PAC) considered a wide range of improvements to address 
the project’s purpose and need. During the PAC meetings, various combinations of on-road 
and off-road bicycle facilities and sidewalks were discussed as well as whether facilities should 
be located on the south side or the north side of VT Route 15.  The Purpose and Need 
statement identified the desire for a direct route so alternatives adjacent to VT Route 15 were 
favored.  The existing facilities at the east and west ends of the project area, which the project 
connects to, are located on the south side and planned and future development is expected 
along the south side, so alternatives along the south side of VT Route 15 were favored.  Based 
on these discussions the following alternatives were developed and evaluated:  

• Alternative 1: No Action 

• Alternative 2: 10-Foot Shared Use Path and Bike Lane 

• Alternative 3: 8-Foot Shared Use Path and Bike Lane 

5.1 ALTERNATIVE 1: NO ACTION 

For No Action alternative, the existing transportation facilities in the project area remain as they 
exist today. The roadway remains a 2 lane facility with 2-foot shoulders and bicycles and 
pedestrians sharing the road and no pedestrian facilities. Direct bicyclists along VT Route 15 
continue to leave a shared use path to the west or the east and share lanes with vehicles.  This 
alternative has no construction costs and has no impacts to right-of-way, resources, or traffic.   
The No Action Alternative does not address the project’s purpose and need and a missing link 
in the regional bike network remains.  

Figure 11 Alternative 1 Typical Section 
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5.2 ALTERNATIVE 2: 10-FOOT SHARED USE PATH AND BIKE LANES 

This alternative proposes a 3600-foot long 10-foot wide shared use path along the south side of VT 
Route 15 and provides for a widened 4-foot shoulder on both side of VT Route 15. A typical 
section and plan of this alternative is shown in Figure 12 and Figure 13, respectively.  As shown on 
the plan this alternative includes the following features: 
 

• The 10-foot wide asphalt shared use path is offset from the edge of the existing roadway 
by 6 feet. This provides for 1 foot of pavement widening and a 5-foot wide 
grassed/vegetated buffer.  The buffer provides separation, snow storage and some 
stormwater treatment. 

• Roadway is widened by 1 foot each side to provide a 4 foot shoulder that is signed as a 
bike lane.  The shoulder widening is to be included in a VTrans resurfacing project 
currently being designed.  

Figure 12 Alternative 2 Typical Section 
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• Connects to existing shared use paths to the east and west of the project area and does 
not require a crossing of VT Route 15.  

• Replaces the 8-foot shoulder and curb and sidewalk between Fairview Drive and Athens 
Drive with a 4- foot shoulder/bike lane and curb and 10-foot shared use path.  

• Limits of the shared use path extend beyond the existing highway ROW for much of the 
project. It impacts 10 properties and requires approximately 20,000 sf of permanent 
property acquisition (includes 2 feet beyond path) and approximately 50,000 sf of 
temporary easements. 

• Aerial utility poles are generally on the north side and construction does not impact them. 
Guy poles on the south side will need relocating.  

• Water, gas lines and mailboxes exist along the south side.  Improvements will require 
relocation of 2 hydrants and 6 mailboxes 

• Requires ledge excavation in the area of 31 Juniper Ridge Road and has the option to 
connect to the existing shared use path.  

• Relocates existing fence at 203 Main Street and extends the culvert at Station 12+750, 
which impacts a possible Class II wetland.   

• At 25 Upper Main Street, Brian French property (Sta 19+75 right), realigns the shared use 
path to the edge of the roadway to minimize impacts and provide for turnaround within 
drive. 

• Replaces guardrail and end sections at Indian Brook Crossing. 

• Constructs a retaining wall with railing at the Indian Brook culvert to minimize impacts to 
wetland and avoid extending culvert. Approximately 1000 sf of Class II wetland and 6000 
sf of 50 foot Class II wetland buffer is impacted. 

• Reconstructs drainage at east of Lang Farm drive to outlet on west side of drive. 

• On approach to VT 289, reduces shoulder width to 4 feet by relocating curb to avoid 
impacts. 

• Improves signage and pavement markings at VT 289 to include bike lanes.  

• Extend 4-foot bike lane across VT 289 Bridge and widen existing sidewalk to 10 feet. 

• Based on public input path lighting was add at an estimated cost of $300,000. 

• Estimated construction cost is $1,150,000. This does not include the 1-foot shoulder 
widening on each side. 



gedwards
Polygonal Line
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5.3 ALTERNATIVE 3:  8-FOOT SHARED USE PATH AND BIKE LANES 

To reduce impacts and costs an 8-foot wide shared use path was developed and evaluated. This 
alternative also includes the widened 4-foot shoulder on both sides of VT Route 15 to serve as the 
on-road bike lane. This alternative has the same features as Alternative 2.  A typical section of this 
alternative is shown in Figure 14.    The features of this alternative are the same as Alternative 2 
but with the addition of pedestrian street lighting.  Major differences include: 

• As with Alternative 2, the limits of the shared use path extend beyond the existing highway 
ROW for much of the project. It also impacts 10 properties, however it requires 
approximately 12,000 sf of permanent property acquisition as compared to 20,000 sf in 
Alternative 2.  This alternative also requires (includes 2 feet beyond path) approximately 
50,000 sf of temporary easements. 
 

• At 25 Upper Main Street, Brian French property (Sta. 19+75 right), realigns shared use path 
to edge of roadway and reduces impacts. 

• The construction cost, including the lighting, is $1,100,000. This does not include the 1-foot 
shoulder widening on each side as this will be addressed in the VTrans resurfacing project. 

Figure 14 Alternative 3 Typical Section 
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The VTrans Pedestrian and Bicycle Facility Planning and Design Manual indicates a 10 to 14 foot 
wide shared use path is desirable and 8 foot wide is the minimum.  The necessary width is a 
function of the variety, speed, and volume of users. The minimum width of 2.4 m (8 ft) for shared 
use paths is recommended only when the following conditions prevail: 
 

• Bicycle traffic is expected to be low, even on peak days or during peak hours. 

• Pedestrian use of the facility is not expected to be more than occasional. 

• Good horizontal and vertical alignment provides safe and frequent passing opportunities. 

• The path will not be subjected to maintenance vehicle loading conditions that would 
cause damage to the edge of the pavement. 

• No practical alternative design exists. 

• Applicable path sight distance requirements can be met. 

• For limited distances of up to 61.0 m (200 ft) to bypass a physical barrier (i.e., building, 
water body or other immoveable objects) 

5.4 COMPARISON OF ALTERNATIVES 

5.4.1 Alternative Impacts 

Safety Impacts 

Safety for pedestrians and bicyclists is improved in Alternatives 2 and 3 over the No Action 
Alternative. Bicyclists have the choice of an on-road 4-foot shoulder/bike lane or a shared use 
path along VT Route 15.  Alternative 3 has a greater potential to provide conflicts with lower 
speed walkers and higher speed bicyclists.  
 
Right-of-Way (ROW) Impacts 

Based on the 1934 record plans, the Right-of-Way width varies but generally is 49.5 feet wide.  
Alternative 2 has approximately 20,000 sf of permanent acquisition and Alternative 3 has 
approximately 12,000 sf.   

Environmental Resource Impacts 

Based on the desktop research and site visit there are no known impacts to streams wildlife or 
rare and endangered species for the alternatives. Alternatives 2 and 3 do impact wetlands and 
wetland buffers. Their impacts are similar and an ANR Wetland permit is anticipated due to Class 
II wetland impacts. 
Cultural Resource Impacts 
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A preliminary cultural resources assessment was completed and included in the Appendix.  There 
are two areas of archeological sensitivity identified within the project area. A level terrace 
located on the east side of Route 15, situated directly above a small unnamed stream, was 
determined to be sensitive for the presence of precontact cultural material. A historic 
archaeological sensitivity area is located on the west side of Route 15, directly north of Turnberry 
Ridge. This level terrace comprises the front yard of a historic residence, dating to at least 1850, 
and possibly earlier.  It is anticipated the level terrace on the east side of VT 15 will be within the 
proposed construction area and Phase IB archeological testing is recommended. 

Utility Impacts 

Existing utilities in the project area includes aerial electric distribution and communication lines, 
water, gas, electric and communications. The construction of the alternatives does not impact 
utilities and does not require their wholesale relocation.   
 
Stormwater Impacts 

All alternatives are under the 1 acre threshold of new impervious surface area and a Stormwater 
Operational Permit is not required.   Indian Brook is stormwater-impaired and a Flow Restoration 
Plan (FRP) has been developed. The purpose of the FRP is to provide a planning tool to 
implement stormwater best management practice (BMP’s) over a twenty (20) year timeframe, in 
the effort to return Indian Brook to its attainment condition. The BMP’s identified to obtain the 
TDML high flow target includes the Fairview Drive/Main Street retrofit with Add On which treats 
stormwater in the project area.  This work should be coordinated with this project. There is an 
additional area adjacent to the Indian Brook crossing for stormwater treatment if desired.  

5.4.2 Project Costs 

The following table is a summary of the project costs for all alternatives and the add on for the VT 
Route 15 shoulder widening, in case this widening is not addressed in the planned VTrans 
resurfacing project.  

Table 5 Summary of Project Costs 
Item Alternative 1: No 

Action 
Alternative 2  

(10 ft SU Path and 
Bike Lanes) 

Alternative 3 
(8 ft SU Path and 

Bike Lanes) 
Construction Costs $0 $900,000 $750,000 
Street Lighting Costs $0 $300,000 $300,000 
Right-of-Way Costs $0 $100,000 $70,000 

Design Engineering $0 $150,000 $150,000 
Construction Engineering $0 $100,000 $100,000 

Total Project Costs $0 $1,550,000 $1,370,000 
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5.4.3 Evaluation Matrix 

The following table provides an evaluation matrix summarizing the above information pertaining 
to traffic operations, safety, right-of-way, environmental, cultural resources, utilities, and project 
costs.  The major difference is right-of-way impacts and project costs.     
 

Table 6 Evaluation Matrix 

6.0 STAKEHOLDER INPUT AND RECOMMENDATIONS 

Two public meetings were held during the scoping process; a Local Concerns Meeting held in 
December of 2017 and an Alternatives Presentation Meeting held in June of 2018.  Meeting notes 
for both meetings can be seen in the appendices.  
 
A general summation of the Local Concerns Meeting can be described as strong support for a 
facility that can accommodate both pedestrians and bicycles. The attendees mentioned the 

CRITERIA Alternative 1: No 
Action 

Alternative 2: 10 
ft SU Path with 

Bike Lanes 

Alternative 3: 8 ft 
SU Path with Bike 

Lanes 

Project Costs $0 $1,550,000 $1,370,000 
Purpose and Need    

Complete a missing bicycle link 
No 

 
Yes 

 
Yes 

 

Support goals for active mobility No 
Yes 

 
Yes 

 
Facilitate use by all ages and 
experience 

No 
 

Yes 
 

Yes 
 

Impacts    

Safety No Improvement Improvement  Improvement 

Right-of-way None 20,000 SF 12,000 SF 

Environmental  None 1000 sf Wetland 800 SF Wetland 

Cultural Resources None TBD TBD 

Utilities/Drainage None Drainage 
Modifications 

Drainage 
Modifications 

Stormwater No Change 
 <1 acre w/ 
Treatment 

Opportunity  

<1 acre w/ 
Treatment 

Opportunity 
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current and likely future demand for the facility based on current businesses and residences and 
future residential development. Attendees also expressed concerns related to safety. The general 
sentiment is that current conditions are not safe – specifically at the VT 289 interchange.  
 

The Alternatives Presentation Meeting provided additional feedback from the community. Based 
on the relatively small increase in cost, the 10’ path was supported by some of the attendees. 
Some attendees indicated that with on road bike lanes provided, an 8-foot wide path would 
suffice and would have less impact on adjacent properties. The attendees also supported 
crosswalk enhancements such as rapid flashing beacons at Athens Drive to help encourage 
drivers to yield to bicyclists and pedestrians attempting to cross VT 15. Additionally, the attendees 
generally supported lighting the path with pedestrian street lighting. 

7.0 MUNICIPAL PREFERRED ALTERNATIVE 

With input received at the public meetings considered, Village and Town Engineering and 
Planning Staffs worked cooperatively to produce a unanimous series of recommendations 
relative to the project.  The Staff recommendations are as follows: 
 

1) The Preferred Alternative is Alternative 3:   An 8-foot shared use path (and bike lanes)  
 

2) The proposed path should include lighting along the path for its entire length, with lighting 
fixtures spaced appropriately, due to the location of the path and its importance as a 
critical multi-model link between the Village and the Town and 

 
3) As a component of the planned VTRANS paving project along this section of VT15, the 

roadway will be configured to have two 11-foot lanes and a 4-foot bike lane on each side 
of the road to accommodate high speed bicyclists and  

 
4) The project shall include replacement of the current 5-foot wide sidewalk east of Fairview 

Drive with the 8-foot multi-purpose path and  
 

5) The project shall terminate on the east side of the VT15 Bridge over the Circumferential 
Highway with an 8-foot wide multi-purpose pedestrian/path crossing on the bridge. 

 
A memo outlining the Village and Town recommendations can be found in Appendix A. These 
recommendations will be provided to the Village Trustees and Town Selectboard for discussion 
and to seek their endorsement.  
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Kickoff Meeting 
VT 15/Pearl Street Scoping Study Alternatives Analysis & VT 15 Athens Drive to I-289 Shared Use Path, 
195311490 & 19531507 

Date/Time: October 16, 2017 / 11:00 AM 

Place: Stantec, Mt. Mansfield Conference Room 

Next Meeting: TBD 

Attendees: Christine Forde (CCRPC), Greg Edwards (Stantec), Erik Alling (Stantec), Sean 
Neely (Stantec), Polly Harris (Stantec) 

Absentees: N/A 

Distribution: Attendees 

 
Item: Action: 
Updated Proposal 
There are a few minor errors in the most recently 
submitted version of the SOW 

Greg will update and resubmit the proposal 

 

Susie Wilson/VT 15 Intersection Scoping Study 
VTrans is currently scoping intersection improvements 
to the Susie Wilson/VT 15 intersection. Christine 
requests that Stantec keep in contact with VTrans so 
that the two studies do not end up contradicting 
each other.  

 

Stantec will contact VTrans PM Patti Coburn 
to establish communication to be 
maintained throughout the scoping process. 

Base Mapping 
The CCRPC has developed base mapping for the 
Pearl St. study and will also provide base mapping for 
the shared use path study. Christine requests that 
Stantec work with Pam Brannigan directly. 

 

 
Sean will contact Pam and will work with her 
to receive base mapping and associated 
GIS files. 

Permanent Project FTP Site 
An FTP site will be established to facilitate the transfer 
of project files.  

Erik will create the permanent FTP site and 
will distribute a link to the team members. 

Traffic Analysis 
Stantec will perform analysis on Susie Wilson/VT 15 to 
determine impacts of adding a pedestrian phase. 

Stantec has crash data for shared use path  
project, Sean to obtain crash data for Pearl 
Street project.  

 
Pearl Street Median Island 
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Christine mentioned that an acceptable alternative to 
explore would be the removal of the median island 
along VT 15.  

Christine to verify with Robin that removal of 
the island is an option that may be 
considered. 

Local Concerns Meeting  
Greg mentioned that a LCM should be organized as 
soon as is practical. After some discussion, attendees 
agreed that early to mid-December would be a 
good time to hold the meeting 

 

Greg to provide a sample LCM presentation. 
Christine will reach out to the Town and the 
Village to find some potential dates. 

Christine to determine if holding a combined 
meeting for both projects is feasible.  

Greg/Stantec to obtain property owner 
addresses to use for meeting invitations. 

Environmental/Permitting 
For the scoping of each project, Stantec will need to 
determine permitting needs. This will potentially 
include NEPA, CGP, Wetlands & Corps permits. 

Polly to conduct desktop reviews of each 
project area. Permitting needs will be 
assessed and included in the reports. 

Utilities 
Utility information will need to be included in the 
alternative analyses of both studies. 

Greg will contact utility companies to obtain 
available relevant information. 

Town/Village path/Pedestrian Commissions 
Both the Town and the Village have path and 
pedestrian commissions. They should be involved 
throughout the scoping process.   

Additionally, the State should be made aware of the 
projects. 

Erik will coordinate with Village and Town 
representatives. 

 

Erik will coordinate with VTrans bike/ped 
program manager Jon Kaplan. 

 
The meeting adjourned at 12:00 PM 
 
The foregoing is considered to be a true and accurate record of all items discussed. If any 
discrepancies or inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting 

 

Erik Alling, PE 
Project Manager 
Phone: (802) 864-0223 
Erik.Alling@stantec.com 

Attachments: Sign-in Sheet 
c. Design File 
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Local Concerns Meeting 

VT 15 Athens Drive to VT 289 Scoping Study  
Essex, Vermont 

Date/Time: December 11, 2017  

Place: Essex Town Office 

Next Meeting: TBD 

Attendees: Dennis Lutz, Darren Schibler – Town of Essex  
Christine Forde, Marshall Distel -CCRPC 
Greg Edwards, Sean Neely - Stantec 
6 residents – see attached sheet 
 

  

Distribution: Project Committee 

 

Summary 

 

Meeting was held to better define existing issues and concerns in the project area. The meeting was hosted by the Town 
of Essex. Introductions were given by Dennis Lutz and Christine Forde. Stantec provided a PowerPoint presentation 
describing existing roadway and traffic conditions. The public was invited to provide comments and ask questions. 
Attendees were supportive of the project, as well as thankful for the existing bicycle and pedestrian infrastructure.  

 
Resident Comments 

• Ideally pedestrians could stay on one side of the street or the other. Having to cross the street 
unnecessarily is frustrating. Residents of Athens Drive and Taft Street desperately want a sidewalk on the 
north side of the street. 

• Lang Farms attracts considerable pedestrian traffic for Friday evening events in summer.  

• Many Essex High School students walk or ride their bike to and from school. 

• With 30 new homes planned for the Kolvoord property, there will be more pedestrian demand on the south 
side of the street in general, and more students walking and biking to and from the High School. 

• In the long-term, properties on the north side of the street will likely be developed, increasing demand. 

• The residential population is likely to increase in the future, as is travel demand generated from the Town 
Center. We need to connect the Village and Town Center with adequate bicycle and pedestrian facilities. 

• Motor vehicle speed is a concern. Physical separation, both horizontal and vertical, should be considered 
for bicycle and pedestrian facilities in the project area. The local population verbally commits to walking 
and biking, but it can be challenging without separation. 
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The meeting adjourned at 8:15pm 

 

 

 

 

 

• Bike commuting between Essex and South Burlington eight months out of the year, I ride along VT 15 
north of the project area. I use the countryside path though, crossing at Maplefield’s. I refuse to ride 
through the project area along VT 15, because of the interchange with VT 289. If there were a 10-foot-wide 
shared use path along the south side of VT 15 through this area, I would use it. 

• Cycling on VT 15, crossing the ramps through the interchange with VT 289, is a scary place to ride. 
Traveling westbound through the interchange is worse than traveling eastbound. There are no crosswalks 
over the ramps for westbound travel, and the slip lane for getting on VT 289 is challenging to cycle 
through, dealing with motor vehicles. Cycling eastbound by McDonald’s is tricky, because of the dedicated 
right-turn lane. This makes it difficult to get to the shared use path connection on the east side of Billie 
Butler Drive. 

• If there is a shared use path built, it could be challenging to deal with transitions for crossing VT 15 or at 
intersections.  

• There is a pinch point on VT 15 near the apartments south of the project area, where the last storm sewer 
upgrade was made. Recent repaving has made a big difference. 

• Cycling along VT 15 in the project area is challenging because of the hill, and the narrowness along that 
section. The Saybrook shared use path is more gradual, and you don’t have to deal with traffic, although it 
can take longer. 

• If bike lanes are added, widening the road, maybe motorists would increase speed. Something to be said 
for a narrower road. 

• It’s hard for motorists to see pedestrians along VT 15 in this area without street lights. The Indian Brook 
crossing is the most dangerous spot. Adequate street lighting is an important component to include in the 
project. 

• A shared use path might be better placed along the south side of the road. There is currently more room to 
walk along the south side, with a drainage ditch running along the north side. There is existing sidewalk 
leading up to the project area along the south side. 

• Consider a reduction in speed limit through this area to increase comfort for pedestrians and cyclists. With 
more development in the future, there could be access issues. 

• For crossing Indian Brook, maybe a cantilever bridge would work, if built simultaneously with replacing the 
existing culvert. There is a cantilever bridge for active travel on Industrial Ave that works well. 
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The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies or 
inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting Services Inc. 

 

Greg Edwards, PE 
Project Manager 
Greg.Edwards@stantec.com 

Attachment: Sign-in Sheet 

c. Project Committee 





From: Edwards, Greg
To: Smiley, Lynn
Cc: Neely, Sean
Subject: Fwd: Local Concerns Meeting | December 11, 2017, 7:00-8:30pm, 81 Main Street, Essex Jct., VT 05452
Date: Tuesday, November 28, 2017 9:42:39 AM

Can you create an email list for 195311507 and put this person in it?

Get Outlook for iOS

From: Edwards, Greg
Sent: Tuesday, November 28, 2017 6:39:21 PM
To: Tom Soules
Cc: Christine Forde; Dennis Lutz; Neely, Sean
Subject: Re: Local Concerns Meeting | December 11, 2017, 7:00-8:30pm, 81 Main Street, Essex Jct.,
VT 05452
 
Hi Tom,

Thank you for your interest and input. With this and others input we will be developing
alternatives.  Once we doing an alernatives presentation will be noticed and we will put you on
the email list. 

In the meantime if you have any suggestions on the route and type of facility we welcome
your thoughts. 

Greg
Get Outlook for iOS

From: Tom Soules <tksoules@msn.com>
Sent: Tuesday, November 28, 2017 9:43:59 AM
To: Edwards, Greg
Subject: Local Concerns Meeting | December 11, 2017, 7:00-8:30pm, 81 Main Street, Essex Jct., VT
05452
 
Hello Gregory, 

   I won't be able to make the Dec 11 meeting, but I would very much
encourage such a project.  

   I often walk and/or ride my bike from Athens Drive up RT 15 to
I289.  I do this to shop and make caregiving visits to my parents.  My
vision is not good enough for a driver's license. 
Each time I make this trip I feel like I'm taking my life in my hands.   

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=8F126F68866D479DB9C53E81CF976E02-EDWARDS, GR
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Yes, there is a long way around, but it take almost 3 times longer one
way, and my schedule doesn't allow that.  And, sometimes my
parents need me sooner then later. There is also church on Sundays,
and the occasional dentist/doctor appointment to get to.  In addition,
I enjoy walks and bike rides, often going between the town and the
village down this corridor.  In my mind it the number 1 project that
would do the most to improve pedestrian and bicycle safety
and connections between the Village and the town.  I'm sure
it would also result in a positive business and social benefit
for our communities.   I currently view this corridor as the
big divide.    

Best regards,  Tom

From: Front Porch Forum <countryside@frontporchforum.com>
Sent: Monday, November 27, 2017 5:20 PM
To: tksoules@msn.com
Subject: Countryside Front Porch Forum No. 2088
 

MEMBER FAQ  COMPOSE POSTING  BECOME SUPPORTING MEMBER  

ISSUE NO. 2088NOVEMBER 27, 2017

VT15 Sidewalk/Path Study: Athens Drive to VT289

http://use.postageapp.com/l/2a231bd9b5252eaf28de95ee9dfbb8819f063171/0c46f23ec7d27a46f040f239bef7c6cf33be7c4e@fpf.mailer.postageapp.com/-/frontporchforum.com/isfpfforme/member-faq
http://use.postageapp.com/l/2a231bd9b5252eaf28de95ee9dfbb8819f063171/0c46f23ec7d27a46f040f239bef7c6cf33be7c4e@fpf.mailer.postageapp.com/-/frontporchforum.com/areas/110/posts/new
http://use.postageapp.com/l/2a231bd9b5252eaf28de95ee9dfbb8819f063171/0c46f23ec7d27a46f040f239bef7c6cf33be7c4e@fpf.mailer.postageapp.com/-/frontporchforum.com/supporting-members


DARREN SCHIBLER, DSCHIBLER@ESSEX.ORG, PLANNER, ESSEX

CALENDAR

Event: Dec 11, 2017, 7:00 PM to 8:30 PM
The Town of Essex and the Chittenden County Regional
Planning Commission are hosting a Public Meeting to hear
your feedback on how to improve pedestrian and bicycle
connections between the Village and VT289 along VT 15.
Please attend and provide your thoughts on what is needed in
this corridor. Additional information can be found at
https://www.ccrpcvt.org/our-work/transportation/current-
projects/scoping/vt15-sidewalk-path-scoping-athens-drive-to-
vt289/. If you are unable to attend and have
comments/questions, please contact Gregory Edwards,
Project Manager, Stantec Consulting, 802-864-0223 or
greg.edwards@stantec.com.

MAYVILLE READ POST (AND 2 MORE) »
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From: Edwards, Greg
To: Smiley, Lynn
Cc: Neely, Sean
Subject: Fwd: Sidewalk 289
Date: Tuesday, November 28, 2017 9:42:35 AM

Can you create an email list for 195311507 and put this person in it?

Get Outlook for iOS

From: Edwards, Greg
Sent: Tuesday, November 28, 2017 6:41:59 PM
To: David Gray
Cc: Christine Forde; Dennis Lutz; Neely, Sean
Subject: Re: Sidewalk 289
 
Thank you for your interest and input. With this and others input we will be developing
alternatives. Once we do, an alernatives presentation will be noticed and we will put you on
the email list. 

In the meantime if you have any suggestions on the route and type of facility we welcome
your thoughts. 

Get Outlook for iOS

From: David Gray <david@grayvermont.com>
Sent: Tuesday, November 28, 2017 5:57:13 AM
To: Edwards, Greg
Subject: Sidewalk 289
 
Greetings,

My immediate thought is, maintenance of existing sidewalks.  

I live at Ketcham and walk 4-5 miles daily on various routes between my home and the 5
corners.  Many sidewalks are in tough shape, some with serious tripping hazards.

Sent from my iPhone
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From: Edwards, Greg
To: Smiley, Lynn
Cc: Neely, Sean
Subject: Fwd: Sidewalk/bikepath on 15
Date: Tuesday, November 28, 2017 9:44:44 AM

Can you create an email list for 195311507 and put this person in it?

Get Outlook for iOS

From: Darren Schibler <DSchibler@ESSEX.ORG>
Sent: Tuesday, November 28, 2017 9:36:14 PM
To: Edwards, Greg; Christine Forde
Subject: FW: Sidewalk/bikepath on 15
 
Hi Christine and Greg,
 
I got some direct feedback from my Front Porch Forum post last night and just wanted to pass it
along. I’ll tell Bob we’d love to see him at the meeting.
 
Best,
Darren
 
From: bobchaffee@aol.com [mailto:bobchaffee@aol.com] 
Sent: Monday, November 27, 2017 9:20 PM
To: Darren Schibler
Subject: Sidewalk/bikepath on 15
 
Sounds like a great idea.  I often see people walking on the side of the road and think how dangerous that
is.  There is not room on the roadway for bicycles , either.
Bob Chaffee
7 Walnut Lane
Essex Jct.

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=8F126F68866D479DB9C53E81CF976E02-EDWARDS, GR
mailto:lynn.smiley@stantec.com
mailto:Sean.Neely@stantec.com
https://aka.ms/o0ukef


Memorandum 
 
TO: Evan Teich, Municipal Manager 
       Essex Selectboard 
       Essex Junction Trustees 
FROM:  Dennis Lutz, P.E, Public Works Director 
              Darren Schibler, Town Planner 
              Rick Hamlin, P.E., Village Engineer 
              Robin Pierce, Village Planner 
              Ricky Jones, Village Public Works Superintendent 
DATE: 17 July 2018 
SUBJECT: Preferred Alternative for the Route 15 Sidewalk/Path Study for the Section from 
Athens Drive to VT Route 289 
 
ISSUE: The issue is whether or not the Selectboard and Trustees will approve the staff 
recommendation for Alternative 3 (with added comments) as outlined in the Scoping Study 
prepared by Stantec Engineering. 
 
DISCUSSION: A Scoping Study has been completed for a new multi-purpose path using funding 
provided by both communities, VTRANS and the CCRPC.  Stantec Engineering recently 
completed the referenced Scoping Study, reviews have been made by staff on the project and 
public hearings have been held for input on the proposed path.  In order to apply for funding to 
prepare final designs, obtain right-of-way and construct the project, the local municipal 
governing board must select a preferred alternative.  Since the project limits fall within both the 
Town and the Village, both Boards need to take action and agree on the selected alternative. 
 
Village and Town Engineering and Planning Staffs have worked cooperatively to produce a 
unanimous series of recommendations relative to the project.  The rationale for the 
recommendations is not contained in this memorandum, but staff will be available to present 
that rationale to the two Boards when this memorandum is presented.  The Staff 
recommendations are: 
 

1) The Preferred Alternative is Alternative 3:   An 8-foot shared use path (and bike lanes) as 
described on page 21 of the Scoping Study and 

2) The proposed path should include lighting along the path for its entire length, with 
lighting fixtures spaced appropriately, due to the location of the path and its importance 
as a critical multi-model link between the Village and the Town and 

3) As a component of the planned VTRANS paving project along this section of VT15, the 
roadway will be configured to have two 11-foot lanes and a 4-foot bike lane on each 
side of the road to accommodate high speed bicyclists and  

4) The project shall include replacement of the current 5-foot wide sidewalk east of  
Fairview Drive with the 8-foot multi-purpose path and  



5) The project shall terminate on the east side of the VT15 Bridge over the Circumferential 
Highway with an 8-foot wide multi-purpose pedestrian/path crossing on the bridge. 

 
RECOMMENDATION: It is recommended that the Board of Selectmen and the Village Trustees 
approve Alternative 3 as the preferred project alternative, including the four recommendations 
by Staff as outlined in this document, for the Route 15 Sidewalk/Path Study on the Section from 
Athens Drive to VT Route 289. 
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VTrans Coordination Meeting 

VT 15 Athens Drive to VT 289 Scoping Study  
Essex, Vermont 

Date/Time: March 26, 2018  

Place: 5th Floor Board Room, National Life, Montpelier, VT 

Next Meeting: TBD 

Attendees: Dennis Lutz, Darren Schibler – Town of Essex  
Robin Pierce – Village of Essex Junction 
Christine Forde, Marshall Distel -CCRPC 
Greg Edwards - Stantec 
Amy Bell, Dick Hosking, Jon Kapan, Pam Thurber, James Clancy, Tyler Hanson - VTrans 
 

Distribution: Project Committee 

 

Summary 

Meeting was held to seek VTrans input early on in the scoping process.  This input will help better define the alternatives 
to evaluate including the type of facility and specific widths to use.  Stantec provided a PowerPoint presentation describing 
some of existing roadway and conditions and a potential shared use path alternative.  

 
Meeting Discussions 

• Shared use path typical section dimensions: Planning for a 4-foot shoulder that serves as a on-road 
bike lane was supported. This may be a component of the FY2019 VTrans resurfacing project but this will 
not be known until further plan development this year. Providing a 5-foot buffer to provide separation from 
traffic, snow storage and stormwater treatmen was supported.  VTrans pointed out 8-foot is the minimum 
width of a shared use path based on AASHTO and since there is a shared use path on both ends they 
questioned reducing the shared use path below the 8 feet and providing a sidewalk that is 5 to 6 feet wide. 
For this area, VTrans did not express a concern with providing an 8-foot shared use path in combination 
with 4 foot on-road bike lanes. 

• VT 289 interchange:  VTrans questioned how a shared use path or on-road bike lanes would connect to 
facilities on the east side on VT 289. It was discussed marking and signing bike lanes through the 
interchange using the existing 8-foot shoulders or a portion of them. It was also suggested connecting the 
shared use path through the interchange by consider widening the existing sidewalk by narrowing the 
southside shoulder. It was pointed out the crossing of ramps may be problematic and revisions to 
geometry may need to be considered.   Improvements in the interchange area are currently not in the 
scope of work. 

• Indian Brook Crossing: VTrans does not have plans to replace the culvert.  When replaced it is likely the 
culvert would need to be on the order of 20 feet wide compared to the existing 6 foot width.  Since what 
they would do is unknown and there is no replacement planned, the construction of the shared use path 
should consider maintaining the existing culvert, if possible, and any eventual culvert construction would 
need a accommodate the facilities that exist at the time of construction.  



March 26, 2018  

VTrans Coordination Meeting 
Page 2 of 2  
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The meeting adjourned at 2 pm. 

The foregoing is considered to be a true and accurate record of items discussed. If any discrepancies or inconsistencies 
are noted, please contact the writer immediately. 

Stantec Consulting Services Inc. 

 

Greg Edwards, PE 
Project Manager 
Greg.Edwards@stantec.com 

Attachment: Sign-in Sheet 

c. Project Committee 

• Stormwater – Indian brook is an impaired stream for phosphorous and stormwater. VTrans encouraged 
maintaining the 5 foot vegetated buffer and consider a disconnect strategy for stormwater.  



  Meeting Notes 

eg v:\1953\active\195311507\transportation\meetings\20180627_alt_meeting_ vt15_east\20180627_vt15_east_meeting_notescfcomments.docx 

Alternatives Meeting 
VT 15 Athens Drive to VT 289 Sidewalk/Path Scoping Study / 195311507 

Date/Time: June 27, 2018 / 6:30 PM 

Place: Essex Town Offices 

Next Meeting: N/A 

Attendees: See attached attendance list 
Absentees: N/A 

Distribution: Project Advisory Committee 

 

An alternatives presentation was provided that described existing conditions, purpose and need and the 
developed alternatives. The 3 alternatives evaluated include No action, 10-Foot Shared Use Path, and 8-foot 
Shared Use Path. The following are questions and comments received from the public. 

Item: Action: 
Safety of an 8’ vs. 10’ Path 

Is there a difference in terms of safety between the 
8’ and 10’ path options? 

Possibly but it depends how much usage the path will 
get and the type of users.  The Project Advisory 
Committee (PAC) was interested in evaluating an 8-
foot path since on road bike lanes are provided for 
experienced higher speed bikers and reduces the 
potential for conflicts with slower shared use path 
users. 

Burlington Bike Path Width 

As a means of comparing the widths of the 
alternatives, how wide is the Burlington Bike Path? 

The path is 8’-10’, however all new sections are 10’. 
The Burlington bike path is not an ideal comparison 
due to the high usage. It is proposed the path will 
include a 1-foot shoulder on each side.  

“Future Proofing” the Path 

Would a 10’ path ensure that the path will continue 
to serve its purpose well into the future? 

A 10-foot path will accommodate greater usage 
growth. 

Rapid Flashing Beacons (RRFB) 

Can RRFBs be installed at the crosswalks, 
especially at the Athens Drive? Many people use 
these crosswalks and it was the attendee’s 
observation that yield rates are low. 

VTrans provides guidance for the installation of 
RRFBs and other crosswalk enhancements. These 
areas meet may the warrants for crosswalk 
enhancements and could be considered regardless of 
this project.  

Red Lights vs. Yellow Lights at Enhanced 
Crossing 

Is there a choice between red and yellow lights at 
crosswalk enhancements? 

RRFBs have yellow lights to warn drivers while red 
requires a stop. RRFBs do not use red lights but 
HAWK systems do. The HAWK system is potentially 
problematic due to driver’s growing accustom to 
seeing them unlit. Drivers sometimes do not stop for 
systems that get infrequent use. 



June 27, 2018  

Alternatives Meeting 
Page 2 of 2  
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Path Lighting 

Some attendees expressed support for pedestrian-
level street lighting. It was pointed out that the path 
and bike lanes will be used during shorter daylight 
periods in winter months, use will be difficult to see.  

Lighting will add costs and potentially additional 
impacts.  The PAC will discuss including lighting in the 
scoping report.   

Alternative Preferred by Attendees 

Based on the relatively small increase in cost and 
ROW impacts, the 10’ path was supported by some 
of the attendees. Some attendees indicated an 8-
foot wide path would suffice. 

An 8-foot wide path does provide the opportunity to 
place the back end of the path at the same location as 
the 10-foot path, widen the on-road bike lanes from 4 
to 5-feet wide and maintain the same impacts of a 10-
foot wide path. Construction cost would increase due 
to the road widening.  

The meeting adjourned at 7:15 PM 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies or 
inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting Services Inc.  
 

 
 
Erik Alling PE, ENV SP 
Project Manager 
 
Phone: (802) 864-0223 
Erik.alling@stantec.com 

Attachment: Attendance List 

c. Design File 
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APPENDIX B 
 

Construction Costs 



Initials Date
Calc'd By: ENA 5/15/2018
Checked By: DMY 5/18/2018
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $

201.10 CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS LS $20,000.00 1 $20,000.00
203.15 COMMON EXCAVATION CY $30.00 1500 $45,000.00
203.16 SOLID ROCK EXCAVATION CY $50.00 150 $7,500.00
301.35 SUBBASE OF DENSE GRADED CRUSHED STONE CY $35.00 1250 $43,750.00
490.30 SUPERPAVE BITUMINOUS CONCRETE PAVEMENT TON $100.00 500 $50,000.00
601.2615 18" CPEP(SL) LF $50.00 400 $20,000.00
604.20 PRECAST REINFORCED CONCRETE CATCH BASIN WITH CAST IRON GRATE EACH $5,000.00 5 $25,000.00
616.21 VERTICAL GRANITE CURB LF $35.00 450 $15,750.00
630.10 UNIFORMED TRAFFIC OFFICERS HR $50.00 250 $12,500.00
630.15 FLAGGERS HR $25.00 1000 $25,000.00
635.11 MOBILIZATION/DEMOBILIZATION LS $67,820.00 1 $67,820.00
641.10 TRAFFIC CONTROL LS $25,000.00 1 $25,000.00
678.23 WIRED CONDUIT LF $12.00 5000 $60,000.00
678.26 JUNCTION BOX EACH $1,500.00 8 $12,000.00
900.620 SPECIAL PROVISION (PEDESTRIAN LIGHTING ASSEMBLY) EACH $5,000.00 40 $200,000.00
900.645 SPECIAL PROVISION (LANDSCAPING) LS $20,000.00 1 $20,000.00
900.645 SPECIAL PROVISION (ADD PED PHASE TO EX. SIGNAL SYSTEM) LS $30,000.00 1 $30,000.00
900.645 SPECIAL PROVISION (STRENGTHEN CULVERT) LS $20,000.00 1 $20,000.00
900.675 SPECIAL PROVISION (GREEN BIKE LANE PAVEMENT MARKING) SY $125.00 450 $56,250.00
900.675 SPECIAL PROVISION (RETAINING WALL) SY $200.00 800 $160,000.00

Subtotal $915,570.00
Contingency 20.00%

Total $1,098,684.00

Quantity Summary

Essex Village/Essex Town

195311507

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223 Alternative A

Description

VT Route 15 East -  8' Path

\\Us1286-f01\workgroup\1953\active\195311507\transportation\estimate\Opinion of Probable Cost_8' Path.xlsm



Initials Date
Calc'd By: ENA 5/15/2018
Checked By: DMY 5/18/2018
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $

201.10 CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS LS $20,000.00 1 $20,000.00
203.15 COMMON EXCAVATION CY $30.00 1800 $54,000.00
203.16 SOLID ROCK EXCAVATION CY $50.00 250 $12,500.00
301.35 SUBBASE OF DENSE GRADED CRUSHED STONE CY $35.00 1500 $52,500.00
490.30 SUPERPAVE BITUMINOUS CONCRETE PAVEMENT TON $100.00 600 $60,000.00
601.2615 18" CPEP(SL) LF $50.00 400 $20,000.00
604.20 PRECAST REINFORCED CONCRETE CATCH BASIN WITH CAST IRON GRATEEACH $5,000.00 5 $25,000.00
616.21 VERTICAL GRANITE CURB LF $35.00 450 $15,750.00
630.10 UNIFORMED TRAFFIC OFFICERS HR $50.00 250 $12,500.00
630.15 FLAGGERS HR $25.00 1000 $25,000.00
635.11 MOBILIZATION/DEMOBILIZATION LS $44,160.00 1 $44,160.00
641.10 TRAFFIC CONTROL LS $25,000.00 1 $25,000.00
900.645 SPECIAL PROVISION (STORMWATER TREATMENT) LS $30,000.00 1 $30,000.00
900.645 SPECIAL PROVISION (LANDSCAPING) LS $20,000.00 1 $20,000.00
900.645 SPECIAL PROVISION (ADD PED PHASE TO EX. SIGNAL SYSTEM) LS $30,000.00 1 $30,000.00
900.645 SPECIAL PROVISION (STRENGTHEN CULVERT) LS $20,000.00 1 $20,000.00
900.675 SPECIAL PROVISION (RETAINING WALL) SY $200.00 800 $160,000.00
900.675 SPECIAL PROVISION (GREEN BIKE LANE PAVEMENT MARKING) SY $125.00 450 $56,250.00

Subtotal $682,660.00
Contingency 20.00%

 Sub Total $819,192.00

678.23 WIRED CONDUIT LF $12.00 5000 $60,000.00
678.26 JUNCTION BOX EACH $1,500.00 8 $12,000.00
900.620 SPECIAL PROVISION (PEDESTRIAN LIGHTING ASSEMBLY) EACH $5,000.00 40 $200,000.00

Subtotal $272,000.00
Contingency 20.00%

 Sub Total $326,400.00

total $1,145,592.00

Alternative A
Description

VT Route 15 East -  10' Path

Quantity Summary

Essex Village/Essex Town

195311490

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223

\\Us1286-f01\workgroup\1953\active\195311507\transportation\estimate\Opinion of Probable Cost_10' Path.xlsm



  
 
 

APPENDIX C 
 

Cultural Resource Assessment 



ARCHEOLOGICAL RESOURCE ASSESSMENT  
VT Route 15 Scoping Study 
 
 
Town of Essex  
Chittenden County, Vermont 
 
HAA # 5234.11 
 
 
 
 
Submitted to: 
Greg Edwards, PE, ENV SP 
Senior Principal, Transportation 
Stantec 
Fax: 802.864. 0165 
Phone: 802.674.2904 
Cell:  802.738.4000 
HUgreg.edwards@stantec.comUH  
 
Prepared by: 
Hartgen Archeological Associates, Inc. 
PO Box 81 
Putney, Vermont 05346 
p  +1  802  380  2845 
f  +1  802  387  8524 
email: HHHUUUemanning@hartgen.comUUU 
 
 
www.hartgen.com 
 
 
An ACRA Member Firm 
www.acra-crm.org 
 
 
June 2018
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MANAGEMENT SUMMARY 
SHPO Project Review Number:  
Involved State and Federal Agencies: Vermont Agency of Transportation (VTrans) 
Phase of Survey: Archeological Resource Assessment 

LOCATION INFORMATION 
Municipality: Town of Essex 
County: Chittenden County, Vermont 

SURVEY AREA 
Length: 3,636 feet 
Width: Approximately 100 feet (50 feet east and west of road centerline) 

RESULTS OF RESEARCH 
Precontact Archeological sites within one mile: Six 
Historic Archeological sites within one mile: None 
NR/NRE districts in or adjacent: None.  Several Standing Structures listed on the Vermont Standing Structures Survey 
are located within the project alignment.   
Precontact Sensitivity: One area of precontact archeological sensitivity was identified – a small terrace above an unnamed 
book.   
Historic Sensitivity: One area of historic sensitivity was identified on the front lawn of a historic home.    

RECOMMENDATIONS 
Archeological potential is high in the southwest, southeast and northeast areas adjacent to the culvert.  These 
areas contain level terrain adjacent to Bascom Brook.  If these level terraces will be impacted during the 
culvert replacement activities, then Phase IB archeological testing is recommended.   
 
 
Report Authors: Elise Manning-Sterling  
 
Date of Report: June 2018 
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ARCHEOLOGICAL RESOURCE ASSESSMENT 

0B0B0BINTRODUCTION 

Hartgen Archeological Associates, Inc. (HAA, Inc.) was retained by Stantec to conduct an Archaeological 
Resource Assessment for the proposed scoping and planning study to make improvements along a 3,636 foot 
section of roadway along VT 15, located between Exit 9 of I-289 and Athens Road in the Town of Essex, 
Chittenden County, Vermont (Map 1).  This scoping project proposes to identify options for this missing link 
between the Town and the Village pedestrian network.  It is anticipated that a 10 foot-wide path will be 
constructed on either the north or south side of VT 15.  
 
The Town of Essex will be involved in this scoping study, which is being funded by the Chittenden County 
Regional Planning Commission using Federal transportation funds and a local match. The cultural resources 
investigations required according to Section 106 of the National Historic Preservation Act. The project 
requires approval by the Vermont Agency of Transportation (VTrans), and the cultural resource report will 
be reviewed by the VTrans archaeology officer.   
 

The primary objective of the ARA is to identify areas of archeological sensitivity based on environmental 
factors, known site information and historical information for the project Area of Potential Effects (APE).  
Reference to the general project vicinity is provided as appropriate to understanding the local cultural and 
historical context.  Background research was conducted at the Vermont Division for Historic Preservation 
(VDHP) ORC (Online Resource Center) site where archeological site files, National Register (NR), State 
Register (SR) and town information were reviewed.  A site visit was conducted by Elise Manning Sterling to 
observe and photograph existing conditions within the project area.  

4B4B4BEnvironmental Overview and Current Conditions 

Environmental characteristics of an area are significant for determining the sensitivity for archeological 
resources.  Precontact and historic groups often favored level, well-drained locations near wetlands and 
waterways.  Therefore, topography, proximity to wetlands, and soils are examined to determine if there are 
landforms in the project area that are more likely to contain archeological resources.  In addition, bedrock 
formations or other lithic sources may contain resources that may have been quarried by precontact groups.  
Other locations can also be special purpose sacred and traditional use sites.  Soil conditions can provide a clue 
to past climatic conditions, as well as changes in local hydrology. 

The Town of Essex is located in the Vermont Lowlands physiographic region.  The project alignment 
exhibits a variety of topographic features and variations in elevation.  The southern portion of the project 
alignment is located at an approximate elevation of 410 feet above mean sea level (amsl).  From this point, the 
terrain slowly rises in elevation, ending at an approximate elevation of 490 feet amsl at the northern terminus 
of the project APE.  Located near the northern end of the project area is Indian Brook, which flows in a 
southeast to northwest direction.  The brook is situated at the base of a ravine that is bordered to the north 
and south by sloping hillsides (Photo 1).  A small unnamed, possibly seasonal, stream is located near the 
southern end of the project area.  The small terrace adjacent to this stream is one of the archeological 
sensitivity areas identified during the assessment (Map 2).  
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Photo 1.   Photo shows the sloping hills bordering Indian Brook on both sides.  The 

brook is located at the base of the slope with wetland grasses evident.                       
View is to the north. 

 
 

The bedrock within the project area is worthy of note.  The leading edge of the prominent Hinesburg Thrust 
Fault, which extends from Bristol, Vermont northward into Canada, is located several hundred feet to the 
southwest of the south end of the project area at Athens Drive.  This unique geologic feature delineates “the 
contact point where metamorphosed phyllites were pushed four miles westward up over the top of younger 
carbonate rocks during the Taconic Orogeny” (UVM 2018). The southern half of the project area contains 
Cheshire Formation bedrock, which is characterized by “argillaceous quartzite member, a fine to medium 
grained, gray and rusty weathering, dark gray argillaceous quartzite with abundant quartz veins (Data.gov 
2018).  The quartzite and quartz in the bedrock formations was a source of lithic material for precontact 
groups, which has been identified on several nearby precontact sites.   

The bedrock in the northern half of the project alignment is from the Fairfield Pond Formation.  This 
formation is characterized as “silvery tan and rusty weathering, light green to gray, phyllite, schist and phyllitic 
granofels; locally interbedded with dark gray argillaceous quartzite; interlayered with Pinnacle Formation.  
Contact with overlying Cheshire Formation is gradational” (Data.gov 2018). Prominent bedrock outcrops are 
evident at the northern end of the project area (Photo 2).     
 
There are several soils types, alternating in small linear sections, along the project alignment.  The primary soil 
types include Munson and Raynham silt loam, 2 to 6% slope and 6-12% slope, Munson and Belgrade, 12-
25% slope and Scantic silt loam, 0-2% slope.  All four of these soil types Coarse-silty glaciolacustrine deposits 
over clayey glaciolacustrine deposits glaciofluvial deposits, and are encountered on terrace formations 
between 90 to 1,200 feet amsl (USDA 2018).     
 
Throughout the project alignment, on both sides of Route 15, the ground located directly adjacent to the road 
is primarily characterized as areas of slope and/or the location of drainage ditches.   The two exceptions to 
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Photo 2.   Photo shows the massive bedrock outcrops located at the northern end of 

the project area.  View is to the northwest. 
 
 

this characterization are areas of level terrain which were determined to be areas of archaeological sensitivity.  
A level terrace located on the east side of Route 15, situated directly above a small unnamed stream, was 
determined to be sensitive for the presence of precontact cultural material (Map 2, Photo 3).  A historic 
archaeological sensitivity area is located on the west side of Route 15, directly north of Turnberry Ridge (Map 
2, Photo 4).  This level terrace comprises the front yard of a historic residence, dating to at least 1850, and 
possibly earlier.   

1B1B1BDOCUMENTARY RESEARCH 

5B5B5BPrecontact Site File Research and Archeological Sensitivity 

  
Examination of VDHP site files indicates that within several miles of the project area, there are several 
hundred precontact sites situated adjacent to Lake Champlain, the Winooski River, and their numerous 
tributaries, such as Indian Brook, and associated wetlands.  There are six precontact sites located within a one 
mile (1.6 km) radius of the APE, all identified during testing for the Chittenden County Circumferential 
Highway (Dillon 1985, Knight 2001, Sheehan & Thomas 1993, Thomas & Florentin 2002 and Wilson 1990).  
These include VT-CH- 220, VT-CH- 229, VT-CH- 230, VT-CH- 486, VT-CH- 490 and VT-CH- 9191, all 
but one of which were identified adjacent to Indian Brook.   The remaining site, VT-CH-229, was identified 
on a high terrace overlooking the Winooski River.    

Site VT-CH-9191 was identified in a field associated with the Lang Farm, located at the north end of the 
project area.  This Late Archaic site was identified through the surface collection of a cornfield on a higher 
terrace above Route 15.  The site collection consisted of five artifacts, including quartz and quartzite flakes, 
and a base and mid-section of a corner notched Late Archaic projectile point.  The site is located on the north 
side of Indian Brook, approximately 300 feet east of VT Route 15.   
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Photo 3.  Photo shows the level terrace adjacent to an unnamed stream, which was 

determined to be a precontact sensitivity area.  View is to the south. 
 
 

 
Photo 4.  Photo shows the front yard of a historic residence which was determined to 

be a historic archeological sensitivity area.  View is to the north. 
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Table 1. Vermont Archeological Inventory (VAI) precontact sites within one mile (6. km) of the APE. 

 

The VDHP Environmental Predictive Model was completed for the entire project area which produced an 
overall rating of 24 (Appendix 1), with a rating of 32 or above indicating precontact sensitivity.  The overall 
project area received points based on its location in an area with a high density of recorded precontact sites 
(32 points) within a travel corridor (12 points), and containing a small stream channel (12 points).  This rating 
also reflects a large reduction (-32 points) for the presence of disturbance, primarily in the form of slope from 
man-made drainages along a large portion of the project alignment (Photos 5 and 6).    Level areas within the 
project alignment that do not exhibit obvious disturbance would have a higher archeological sensitivity, with a 
rating of 56, as they would not have the -32 point reduction.    

As noted earlier, there is a small level terrace located on the east side of Route 15, situated directly above a 
small unnamed stream, was determined to be sensitive for the presence of precontact cultural material (Map 
2).  While there is likely to be some disturbance directly adjacent to the road from road construction and 
installation of a waterline and water hydrant, the portion of the terrace overlooking the stream may be 
undisturbed.   If project plans involve ground disturbance to this terrace, then Phase IB archeological testing 
is recommended.   

VAI Site No. Site Identifier Description Approximate Proximity 
to Project Area 

VT-CH-220 BT A precontact site of indeterminate time period 
located adjacent to Indian Brook that contained 
lithic material, including a groundstone tool 
and chert, quartz and quartzite flakes  

Located approximately 
1,000 feet north of the 
north end of the project 
alignment 

VT-CH-229 Old Stations A precontact site of indeterminate time period 
that contained chert, quartzite and quartz 
flakes. 

Located approximately 
1,000 feet north of the 
north end of the project 
alignment 

VT-CH-230  An extremely important multi-component site, 
containing a Paleoindian component, and four 
loci dating to the Early Archaic.  The 
Paleoindian camp was briefly occupied 
between 8,200 and 8,000.  Two of the Early 
Archaic camp sites produced evidence of an 
area of intense wood processing with quartz 
and quartzite scraping tools (similar to VT-CH-
486).  The site is located on a low rise on the 
east side of Indian Brook.  

Located approximately 
1,000 feet north of the 
north end of the project 
alignment 

VT-CH-486  A multi-component site containing four Early 
Archaic period loci located on the east side of 
Indian Brook.  Researchers identified areas of 
intense activity related to wood processing, as 
well as quartz and quartzite scraping tools 
(similar to VT-CH-230).  There was also 
evidence to these activities were conducted 
within small shelters.    

Located approximately 
1,000 feet north of the 
north end of the project 
alignment 

VT-CH-490  A multi-component precontact site which 
contained two separate Early Archaic loci 
which contained quartz scrapers from local 
bedrock, and quartzite tools made from 
bedrock located approximately 30 km to the 
south.  The researchers stated that there was 
evidence of small structures.   

Located approximately 
1,000 feet north of the 
north end of the project 
alignment 
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Photo 5.  Photo shows a large roadside gully.  A large portion of the project area 
contained similar drainage gullies adjacent to the roadway.  View is to the south. 

 
 

 
Photo 6. Photo shows a large shallow roadside gully on the east (right) side of the road, 

and large bedrock outcrops on the west (left) side of the road.  View is to the north. 
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6B7B7B 

7BHistoric Site File Search and Archeological Sensitivity 

8B8B8BNational and State Register, Cemeteries 

There are three historic structures listed on the State Register (VHSSS) located within the project APE.  In 
addition, there are several historic structures located within the project area which were not included as part 
of the Vermont State Register survey.   All of the structures located within the project area will be outlined 
further within the historic structure assessment report.   

There are no National Register sites located within or adjacent to the project APE.   

There are no known cemeteries located within or adjacent to the project area (Hyde and Hyde 1991). 

9B10B10BHistoric Archaeological Sites  

There are no historic archeological sites located within the project vicinity or within one mile of the APE.   

10B11B11BHistoric Maps  

A review of historic maps of the project area was conducted to attain an overview of the changing historical 
and environmental landscape within the project area.  This review includes the study of historic structures 
that may be or may no longer be extant, alterations to road and rail systems, and changes in stream and river 
courses.  Two 19th-century maps, the 1857 Walling map and the 1869 Beers map, depict the roadways and 
river and stream courses in the project area, as well as the names of the residents who lived there in those 
years (Maps 3 & 4).  
 
Four houses are depicted within the project area on the 1857 Walling map – including the residences of D. 
Smith, B. Parker, F. Hunt and W. Freeman.  These likely represent the structures #3, #4, #5 and #9, 
respectively, as shown on Map 5.   These four structures are also shown on the 1869 Beers map, which at that 
time were the homes D. Smith, L. Chase, C. Morse, and M. W. Freeman.  The 1869 map depicts an additional 
four structures –including the residences of D.F. Tubb, M. Levely, J.M. Knox, as well as one unlabeled 
structure to the northeast of M.W. Freeman.  The unlabeled structure may be a barn or other outbuilding 
associated with the M.W. Freeman (aka Lang Farm).  The home of M. Levely is likely the structure #6 on 
Map 5.  The structures designated as D.F. Tubb and J.M. Knox are no longer extant, as there are no other 
historic structures at these approximate locations on the landscape.      
 
There are several historic houses along the project alignment, most all of which are set back far from the 
road, and are separated from the road by drainage gullies, slope,  or, in one instance, by massive bedrock 
outcropping.  Only one of the historic properties contains a level yard area that is situated close to the road.  
The home of D. Smith, as depicted on both the 1857 and 1869 maps, which dates to at least 1850, is 
considered to be historic archaeological sensitivity area.  The house is located on the west side of Route 15, 
directly north of Turnberry Ridge, and is designated as Structure #3 on Map 5.  This level terrace comprises 
the front yard of a historic residence, dating to at least 1850, and possibly earlier.   
 
 

2B2B2BARCHEOLOGICAL POTENTIAL AND RECOMMENDATIONS 

Two site visits were made to the Vermont Route 15 project area to assess areas of archaeological sensitivity 
and areas of disturbance.  A site visit was made in March 2018 when there was still light snow cover on the 
ground.  At that time, standing structures were documented, and a general   assessment was made concerning 
possible areas of archaeological sensitivity.  A second site visit was made in June 2018 to definitively identify 
areas of sensitivity, slope and disturbance.   
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There are two areas of archeological sensitivity identified within the project area.  A level terrace located on 
the east side of Route 15, situated directly above a small unnamed stream, was determined to be sensitive for 
the presence of precontact cultural material.  A historic archaeological sensitivity area is located on the west 
side of Route 15, directly north of Turnberry Ridge.  This level terrace comprises the front yard of a historic 
residence, dating to at least 1850, and possibly earlier.  If either of these areas will be impacted during the 
project improvements, then Phase IB archeological testing is recommended.  This ARA report should be 
submitted to VTrans archaeology officer for review and concurrence.    
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APPENDIX 1: VDHP Archaeological Resources Assessment Form  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



VERMONT DIVISION FOR HISTORIC PRESERVATION 
Environmental Predictive Model for Locating Pre-contact Archaeological Sites 

 

 
Project Name  County                                   Town 
DHP No.     Map No.                  Staff Init. Date
 

   Additional Information 
 Environmental Variable Proximity Value Assigned Score 

A. RIVERS and STREAMS (EXISTING or 
RELICT): 

1)   Distance to River or 
Permanent Stream (measured from top of bank) 

 
2)   Distance to Intermittent Stream 

 

 
 
3)   Confluence of River/River or River/Stream 

 

 
 
4) Confluence of Intermittent Streams 

 

 
 
5)   Falls or Rapids 

 

 
 
6)   Head of Draw 

 

 
 
7)   Major Floodplain/Alluvial Terrace 

 
8)   Knoll or swamp island 

 
9)  Stable Riverine Island 

 

 
 

0- 90 m 
90- 180 m 

 
0- 90 m 

90-180 m 
 

0-90 m 
90 –180 m 

 
0 – 90 m 

90 – 180 m 
 

0 – 90 m 
90 – 180 m 

 
0 – 90 m 

90 – 180 m 

 

 
 

12 
6 

 
8 
4 

 
12 
6 

 
8 
4 

 
8 
4 

 
8 
4 

 
32 

 
32 

 
32 

 

 
 
 

 
 
 
 
 

 
 
 

B. LAKES and PONDS (EXISTING or 
RELICT): 

10) Distance to Pond or Lake 
 

 
 
11) Confluence of River or Stream 

 

 
 
12) Lake Cove/Peninsula/Head of Bay 

 

 
 

0- 90 m 
90 -180 m 

 
0-90 m 

90 –180 m 

 

 
 

12 
6 

 
12 
6 

 
12 

 

 
 
 
 

C. WETLANDS: 
13) Distance to Wetland 
(wetland > one acre in size) 

 
14) Knoll or swamp island 

 
0- 90 m 

90 -180 m 

 
12 
6 

 
32 

 
 

D. VALLEY EDGE and GLACIAL 

LAND FORMS: 
15) High elevated landform such as Knoll 

Top/Ridge Crest/ Promontory 
 
16) Valley edge features such as Kame/Outwash 

Terrace** 

 
 

 
 

12 
 

 
 

12 

 

 
 
 

 

         



 

17) Marine/Lake Delta Complex** 
 
18) Champlain Sea or Glacial Lake Shore Line** 

 12 
 

32 

 

E. OTHER ENVIRONMENTAL FACTORS: 
19) Caves /Rockshelters 

 
20) [  ] Natural Travel Corridor 

[   ] Sole or important access to another 
drainage 

[   ] Drainage divide 
 
21) Existing or Relict Spring 

 

 
 
22) Potential or Apparent Prehistoric Quarry for 

stone procurement 
 
23) ) Special Environmental or Natural Area, such 

as Milton acquifer, mountain top, etc. (these 
may be historic or prehistoric sacred or 
traditional site locations and prehistoric site 
types as well) 

 
 
 
 
 
 
 
 
 
 

0 – 90 m 
90 – 180 m 

 

 
 

0 – 180 m 

 
32 

 
 
 
 
 

12 
 

8 
4 

 

 
 

32 
 
 
 
 
 

32 

 

F. OTHER HIGH SENSITIVITY FACTORS: 
24) High Likelihood of Burials 

 
25) High Recorded Site Density 

 
26) High likelihood of containing significant site 
based on recorded or archival data or oral tradition 

  
32 

 
32 

 
32 

 

G. NEGATIVE FACTORS: 
27) Excessive Slope (>15%) or 
Steep Erosional Slope (>20) 

 
28) Previously disturbed land as evaluated by a 

qualified archeological professional or engineer 
based on coring, earlier as-built plans, or 
obvious surface evidence (such as a gravel pit) 

 
 

 
 

- 32 
 

- 32 

 

** refer to 1970 Surficial Geological Map of Vermont 
 

Total Score: 
Other Comments : 

0- 31 = Archeologically Non- Sensitive 
32+  = Archeologically Sensitive 

 
 
 
 
 

April 8, 2015 
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1 

 

INTRODUCTION 
Hartgen  Archeological  Associates,  Inc.  (Hartgen)  conducted  an  Historic  Resources  Identification 
assessment for the Vermont Route 15 Scoping Study (Project) located in the Town of Essex, Chittenden 
County, Vermont (Maps 1 and 2).  

The Town of Essex will be involved in this scoping study, which is being funded by the Chittenden County 
Regional  Planning  Commission  using  Federal  transportation  funds  and  a  local  match.  The  cultural 
resources investigations required according to Section 106 of the National Historic Preservation Act. The 
project requires approval by the Vermont Agency of Transportation (VTrans), and the cultural resource 
report will be reviewed by the VTrans archaeology officer.   

Background research was conducted at the Vermont Division for Historic Preservation (VDHP) ORC (Online 
Resource Center) site where archeological site files, National Register (NR), State Register (SR) and town 
information were  reviewed.   A  site visit was conducted by Elise Manning Sterling on 5 April 2018,  to 
observe and photograph existing conditions within the project area.  

PROJECT LOCATION AND DESCRIPTION 
The project includes improvements along a 3,636 foot section of roadway along VT 15, located between 
Exit 9 of I‐289 and Athens Road in the Town of Essex, Chittenden County, Vermont (Map 1).  The scoping 
project proposes to identify options for this missing link in the Town and the Village pedestrian network.   

Description of the Area of Potential Effects (APE) 

It is anticipated that a 10 foot‐wide path will be constructed on either the north or south side of VT 15 
along the entire length of the project. 

HISTORICAL BACKGROUND 

The Town of Essex was chartered in 1763, although settlement within the project APE doesn’t appear to 
have made much headway until after 1800.  A settlement to the southwest of the project APE (today’s 
Essex Junction) was initially known as Painesville.  With the establishment of a rail line from Northfield to 
Burlington in the 1840s, development of that community began in earnest.  By 1854 six railroads had their 
junction ties in the area; in 1862 a station was built in the village of Painesville and its name was changed 
to Essex Junction.  The Village of Essex Junction was incorporated in 1892 (Chapin & Dodge 2014). 

Northeast of the project area is the hamlet of Butler’s Corners, an unincorporated hamlet established in 
the 19th century which has been entirely subsumed by  late‐20th century construction.   VT‐15 connects 
Butler’s Corners and Essex  Junction, and was,  in  the 19th  century, occupied by  successful  farmsteads 
(Structures 3 thru 6 and 9).   

The outward expansion of Burlington in the post‐World War II era, fueled by the affordability of private 
automobiles,  resulted  in  the  extension  of  suburban  developments  into  the  Town  of  Essex,  and 
transformed the Village of Essex Junction into a bedroom community for Vermont’s largest urban area 
during the third quarter of the 20th century.  Several of the structures in the project APE (Structures 1, 2, 
7, 8 and 10) date to this period.  The houses built at that time occupy landscaped sites and sit back from 
the road. 
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The completion of VT‐289  in 1993 has fueled a dramatic expansion of commercial construction (to the 
north of the highway, north of the project APE) and transformation of former agricultural land within the 
project APE into sites for recreation (Structures 5 and 9). 

Historical Map Review 

Two 19th‐century maps,  the 1857 Walling map and  the 1869 Beers map, depict  the project APE, and 
establish the presence of several structures within the survey are during those two periods,  together with 
the names of early occupants of these buildings (Maps 3 & 4).  

Four  houses  are  depicted within  the  project APE  on  the  1857 Walling map  (Map  3)  –  including  the 
residences of D. Smith, B. Parker, F. Hunt and W. Freeman.  These likely represent the structures #3, #4, 
#5 and #9, respectively, as shown on Map 5.    These four structures are also shown on the 1869 Beers 
map  (Map 4), which at  that  time were  the homes D. Smith,  I. Chase, C. Morse, and M. W. Freeman, 
respectively.  The 1869 map depicts an additional four structures –including the residences of D. F. Tubb, 
M.  Levely,  J. M.  Knox,  as well  as one unlabeled  structure  to  the northeast  of M. W.  Freeman.    The 
unlabeled structure may have been a barn or other outbuilding associated with the M. W. Freeman (aka 
Lang Farm).  The home of M. Levely is probably the same as that identified as Structure 6 in this survey 
(Map 5).  The structures designated as D. F. Tubb and J. M. Knox are no longer extant; there are no historic 
structures standing today at these locations.      

STREETSCAPE VIEWS 

 

Figure 1.  Looking north‐northeast from the south end of the project APE.   
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Figure 2.  Looking southwest from the north end of the project APE. 

 

ARCHITECTURAL DESCRIPTIONS 

Structure 1.  200 Main Street 

Structure 1 is a one‐story wood frame ranch style house of rectangular plan with shallow gable roof, with 
one‐story gabled garage attached.  This single family dwelling was constructed c. 1975.  It is not eligible 
for listing on the National Register due to insufficient age (Figure 3). 
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Figure 3.  Structure 1, looking northwest. 

Structure 2.  4 Upper Main Street  

Structure 2 is a one‐story wood frame ranch style house of rectangular plan with shallow gable roof, with 
one‐story gabled garage attached.  This single family dwelling was constructed c. 1975.  It is not eligible 
for listing on the National Register due to insufficient age (Figure 4). 
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Figure 4.  Structure 2, looking west. 

Structure 3.  1 Turnberry Ridge (D. Smith house) 

The D. Smith house appears on both the 1857 Walling and 1869 Beers maps.  It was recorded as occupied 
by “D. Smith” on both.  The house appears to have originally been built c. 1850. 

The D. Smith house is a one‐and‐one‐half story wood frame cape with slightly off‐center door.  It has a 
side‐gable roof, sits on a stone foundation, and  is sheathed with clapboards.   Formerly  it had a central 
chimney, the location of which is indicated by a patch in the asphalt shingle roof.  The front door is flanked 
by two double‐hung sash on either side, each with 6‐over‐6 divided lights.  A one‐story wood frame wing 
extends  from  the  south end of  the house;  its  roof  slope  is  similar  to  that of  the main portion of  the 
dwelling.  The wing may have been constructed in the 19th century; if so it was extensively altered in the 
third quarter of the 20th century by alterations to its fenestration pattern a surface treatments, which now 
include brick veneer.  The house appears to be unoccupied at present (Figures 5 and 6). 

What appears to have been originally constructed as a barn on the property has been renovated for use 
as a dwelling.  It is one‐and‐one‐half stories in height, is wood framed, and has vertical board siding.  Paired 
casement windows have replaced the original door and window arrangement so that today the building 
bears little resemblance to a barn.  A one‐story framed wing with shallow gable roof extends to the north 
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from the west end of this building; it contains three open vehicle garage bays.  A slightly taller portion at 
the north end contains an additional vehicular bay (Figures 5 and 7). 

The D. Smith house unfortunately lacks enough integrity at present to be eligible for listing on the National 
Register. 

 

 

Figure 5.  Structure 3, looking northwest. 
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Figure 6.  Structure 3, looking north. 

 

Figure 7.  Structure 3, looking northwest at the converted barn complex. 
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Structure 4.  38 Upper Main Street (Lang House)—VHSSS 0405‐123 

The Lang house (Structure 4) was identified as occupied by “I. Chase” on the 1857 Walling map; it may 
have been constructed c. 1840 (Figures 8 and 9).  A two‐story brick masonry house with side‐gable roof, 
it  is three bays wide and two bays deep and measures approximately 20’ x 16’  in size.   Small corbeled 
chimneys are located at the peak of each gable end wall.  The principal entrance is located in the central 
bay, and is sheltered by a small gable roof supported on square posts, dating to the late 20th century.  The 
roof has a Greek Revival cornice with returns on the gable end walls.  Semi‐circular windows, now covered, 
are located in the gable ends, and formerly lit the attic.  Windows througouth are replacement undivided 
double‐hung sash.   A substantial one‐and‐one‐half story wing extends from the back (west side) of the 
main block; it is wood framed and has a broad gable roof which is at right angles with those of the masonry 
portion of the building.  This wing, which incorporates a two‐bay garage is of later date, but achieved this 
form by the time it was included in a VHSSS survey in 1984 (VHSSS 0405‐123).  The wing may incorporate 
portions of an earlier structure (it was said, in 1984, that it “was once a milkhouse”, and it was extensively 
renovated  to  its  current  form  c.  1970.    These  alterations  significantly  impact  the  appearance of  this 
resource (Czaikowski 1984). 

The house  is accompanied by a one‐story multiple bay pole barn of rectangular plan with a side‐gable 
roof.  It was not possible to determine if this structure is an extensively remodeled version of that which 
appears in the 1984 survey photographs, or if it is an entirely new structure.   

Although listed on the Vermont State Register, alterations to the wing, windows, porch, and outbuildings 
make this structure ineligible for listing on the National Register. 

 

Figure 8.  Structure 4, looking west. 
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Figure 9.  Structure 4, looking west.  A closer view of the house. 

Structure  5.    48  Upper Main  Street  (Thibault  House,  now  Essex  Family  Fun  and 
Entertainment Center)—VHSSS 0405‐7  

The Thibault house—the name derived from the owner when the building was surveyed  in 1976—was 
attributed a c. 1885 construction date by that survey.  The house appears to be older than that, and may 
be, or may incorporate portions of, the “F. Hunt” house which is documented as being on this site in 1857 
(Walling 1857).   Elements which suggest a construction date  in the middle decades of the 19th century 
rather than  late  in that period  include the Gothic Revival  labels over the windows and doors, and the 
bracketed cornice.   

The house is rectangular in plan, is three bays in width and two in depth (Figures 10 and 11).  Its flattened 
mansard roof gives this brick masonry house the appearance of being one‐and‐one‐half stories in height.  
A large corbelled chimney rises out of the central portion of the flat upper section of the shingled roof.  
The  lower portion of the roof  is punctuated by two gabled dormers on each elevation; these  lend the 
roofline much interest and visually lighten the roof.   A round window in the second floor center of the 
west elevation creates interest on that façade (Figure 11). 

A one‐story porch whose flattened hip roof is supported on six columns on paneled plinths, extends across 
the east elevation  (Figure 10).   This porch was constructed after 1976, when  the house was surveyed 
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(Fonda 1976b).  Similarly, the gable‐roofed porch on the south elevation was added after 1976, and the 
original slate roof, present during the earlier survey, has since been removed.  

The principal entrance is in the form of a single door with rectangular transom, and is flanked by paired 
2‐over‐2 double‐hung sash.  The principal entrance door and secondary entry on the south elevation have 
been replaced with steel doors, probably within the past 20 years, and the original transoms are now lost. 

Since the 1976 survey this property has been  transformed  from agricultural use to recreational use, a 
change which has included the removal of the original outbuildings (an aluminum silo now stands by itself 
to  the east of  the house  (Figure 2).   This house has now  lost  its  agricultural  setting,  and  is within  a 
commercial context that includes a large parking lot and mini‐golf course.   Even with the above‐noted 
changes the house retains sufficient integrity to be considered eligible for listing on the National Register; 
however that eligibility does not extend to its associated landscape. 

 

 

Figure 10.  Structure 5, looking west. 
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Figure 11.  Structure 5, looking north.  The west elevation with circular window is visible in this view. 

Structure 6.  203 Main Street (Fairview) 

Structure 6, 203 Main Street, was constructed c. 1855, and was noted on the Walling map of 1857 as 
owned by “Mars & Kimball” (Map 3).   It  is a  large wood‐framed dwelling of rectangular plan, one‐and‐
one‐half stories in height, and with two large steeply‐pitched gabled dormers on each of the slopes of its 
large side‐gable roof.  A substantial addition, two stories in height and with a shallow gable roof which 
intersects the east end of the earlier part of the house, appears to date to the third quarter of the 20th 
century, and  is  incongruous  in detail and scale.   Similarly, the  large shed‐roofed enclosed porch which 
extends across much of the south elevation, and the second floor deck attached to the north elevation 
are  later  additions which  detract  from  the  ability  to  appreciate  the  earlier  portions  of  the  structure 
(Figures 12 and 13). 

Windows throughout are single or paired undivided light double hung sash, some of which appear to be 
recent replacements, possibly vinyl.   The house  is sheathed with clapboards and has as asphalt shingle 
roof. 

203 Main Street does not currently retain enough  integrity  to be considered eligible  for  listing on  the 
National  Register;  the  abovementioned  alterations  have  significantly  impacted  the  19th  century 
appearance of the building and have covered substantial portions of the original south and east facades. 
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Figure 12.  Structure 6, looking east. 

 

Figure 13.  Structure 6, looking southeast. 
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Structure 7.  25 Upper Main Street 

Structure 7, 25 Upper Main Street, is a two‐story duplex wood‐frame dwelling with jettied second floor.  
The house is sheathed with vinyl siding and its shallow side‐gable roof is covered with asphalt shingles.  
The two principal entrances are sheltered by a pentice roof extending from the face of the second floor 
elevation; it is supported on three square posts.  The facades is roughly symmetrical; at the first floor level 
the two doors are flanked in the outer bays by tripartite windows with central fixed sash; at the second 
floor level three double‐hung windows with undivided sash are eqispaced along the length of the façade.  
A two‐bay garage with side‐gable roof is attached to the south side of the dwelling (Figure 14). 

This duplex, constructed c. 1975, is not eligible for listing on the National Register due to insufficient age. 

 

 

Figure 14.  Structure 7, looking east. 
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Structure 8.  29 Upper Main Street (State Farm Insurance) 

A one‐story wood‐frame ranch type single family dwelling, now converted for professional office space.  
This side‐gable roofed building sits on a concrete block foundation and is covered with vinyl siding (Figure 
15).  It was constructed c. 1975 and is not eligible for listing on the National Register due to insufficient 
age. 

 

Figure 15.  Structure 8, looking east. 

Structure 9.  43 Upper Main Street (Lang Farm)‐‐ VHSSS 0405‐6 

The VHSSS survey form attributes a construction date of c. 1835 to this house, but that appears to be too 
early (Fonda 1976a).  A c. 1840‐55 construction date is more appropriate for this resource. 

The  Lang  house  is  a  two‐story  brick  side‐passage  house with  gable  entry,  three  bays  in width  and 
measuring 26’ x 34’ in plan (Figures 16 and 17).  The house is three bays in width on the street elevation, 
and has a centrally‐located entrance.  A semi‐circular window lights the attic gable end wall, and a chimney 
with corbelled top is located at the peak of the roof, set back a short distance from the plane of the front 
elevation.  A one‐and‐one‐half story wood‐frame shingled and brick‐faced wing is offset from the main 
block of the house and is attached to its southeast corner.  This wing was constructed between 1971 and 
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1976; it replaces the original rear ell of the house, which burned in the earlier year.  A one‐story covered 
porch with turned columns, dating to c. 1910, fills the inset corner formed by the house and wing. 

Associated with the house is a large gable‐roofed frame barn with gable roof, built in 1879 (Figure 18).  
Other structures, noted in the survey of the site undertaken in 1976, do not appear to survive.  A second 
large barn has been constructed, c. 2000;  it  is  rectangular  in plan, has a gable  roof, and a prominent 
cupola.   Additional service structures have been constructed on the property within the past 20 years.  
These structures support the present use of the property as “The Barns at Lang Farm,” which houses three 
shops, a golf course, and a nursery.  The house is rented for overnight stays and the property is marketed 
as a wedding venue. 

The Langs purchased the property in 1919 and operated a dairy farm here until 1986.  A “garden shop” 
was opened in 1990.  Conversion of the property from dairy farming to hospitality services has involved 
the renovation and alteration of all of the structures on the property.  An antique shop was opened on 
the property in 2009; the “garden barn” was completed in 2015.  The facilities are operated by the fourth 
generation of the Lang family to own the property (www.langbarn.com). 

The substantial alterations undertaken in the early 1970s, together with the loss of historic context caused 
by the removal of most of the original agricultural outbuildings and landscape features and the significant 
alterations undertaken to the remaining outbuildings, make this farmstead, listed on the Vermont State 
Register, ineligible for listing on the National Register. 

 

Figure 16.  Structure 9, looking east‐southeast. 
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Figure 17.  Structure 9, looking northwest. 

 

Figure 18.  Barns associated with Structure 9, looking east. 
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Structure 10.  55 Upper Main Street 

55 Upper Main Street is a one‐story wood‐frame ranch style dwelling of L‐shaped plan with  intersecting 
gable roofs of shallow slope (Figure 19).  Double‐hung sash are distributed in irregular spacing on each of 
its elevations.  This house, constructed c. 1960, is not considered eligible for listing on the National Register 
due to lack of integrity.  It has vinyl replacement windows and is covered with vinyl siding. 

 

Figure 19.  Structure 10, looking east‐southeast. 

 

NATIONAL REGISTER ELIGIBILITY SUMMARY 
Of the 10 structures surveyed, three (Structures 4, 5, and 9) have previously been surveyed and are listed 
on the Vermont State Register  (Table 1).   All have undergone alterations and changes to their context 
since having been surveyed, so that only one structure (Structure 5, the Thibault house) is now considered 
to be eligible for listing on the National Register.  Of the remaining structures, three (Structures 3, 6 and 
10) which are greater than 50 years in age are not considered eligible for listing on the National Register 
due to loss of integrity.  Four additional structures (Structures 1, 2, 7 and 8) are less than 50 years in age. 
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Table 1. Summary of Resources Surveyed for the Vermont Route 15 Scoping Study 

Building Number 
(see Map 2 for 
locations and 
photo angles) 

Resource Address  Constructi
on Date 

Historic Use  Previous Survey 
and/or NR status 

Recommended National  
Register Status 

1  200 Main Street  c. 1975  Single family 
home 

  Not NRE 

2  4 Upper Main Street  c. 1975  Single family 
home 

  Not NRE 

3  1 Turnberry Ridge  c. 1850  Single family 
home 

  Not NRE 

4  38 Upper Main 
Street 

c. 1840  Single family 
home, “Lang 
House” 

VSSS #0405‐123  Not NRE 

5  48 Upper Main 
Street 

c. 1855  Single family 
home, 
“Thibault 
House” 

VSSS #0405‐7 
 

NRE 

6  203 Main Street  c. 1855  Single family 
home, 
“Fairview” 

  Not NRE 

7  25 Upper Main 
Street 

c. 1975  Duplex 
dwelling 

  Not NRE 

8  29 Upper Main 
Street 

c. 1975  Single family 
home 

  Not NRE 

9  43 Upper Main 
Street 

c. 1840‐
55 

Single family 
home, “Lang 
Farm” 

VSSS #0405‐6  Not NRE 

10  55 Upper Main 
Street 

c. 1960  Single family 
home 

  Not NRE 
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To: Greg Edwards From: Polly Harris 

 South Burlington, VT  South Burlington, VT 

File: CCRPC VT 15 Athens Drive to VT 289 
Scoping Study 
195311507 

Date: November 9, 2017 

 

Reference: CCRPC VT 15 Athens Drive to VT 289 Scoping Project  
 Natural Resources Review    
 
Stantec Consulting Services Inc. (Stantec) conducted a preliminary review of the natural resources 
present within CCRPC VT 15 Athens Drive to VT 289 Scoping Study Project area in the Village and 
Town of Essex, Vermont.  Specifically, as part of this investigation, Stantec identified and 
characterized wetlands, streams, rare, threatened or endangered (RTE) species, wildlife habitat, 
agricultural land, 4(f) and 6(f) public lands, and hazardous waste sites.  Following is a summary of the 
findings.   
 
General Site Description 
 
The VT 15 corridor project area extends along VT 15 from Athens Drive northeast approximately 0.70 
mile to the VT 289 interchange.  VT 15 is a busy travel corridor, and the scoping study will identify a 
preferred link for a shared use path adjacent to the existing road.  An existing shared use path 
located along the east side of VT 15 ends at Athens Drive.  The project corridor includes residential 
developments near the southern project limits, with scattered homes and businesses along the 
remainder of the route.   
 
Natural resources were reviewed within 50 feet of the existing road.  
 
Natural Resource Review Summary – Review of Existing Materials 
 
Stantec used the Vermont Agency of Natural Resources (ANR) Natural Resources Atlas mapping 
program1 to evaluate known natural resources within the Project Area. 
 
Wetlands and Streams.  According to the ANR program, there is a Vermont Significant Wetland 
Inventory (VSWI) wetland mapped along Indian Brook within the project area (see attached ANR 
Wetlands/Streams figure).  This is a Class II wetland with a regulated 50-foot buffer.  
 
Indian Brook flows from north to south under VT 15 near the northern limits of the project area.  This is 
a perennial stream with a mapped FEMA 100-year floodplain.  It also has an ANR 50-foot river 
corridor (see attached ANR Rivers Floodplains figure).  Indian Brook is stormwater-impaired.  
 
RTE Review.  No rare plant species or rare habitat types are mapped by ANR within the project area 
(see attached RTE/Conserved/Haz figure).    
  
Agricultural Soils.  According to the Natural Resources Atlas, the soils within the project area include 
Statewide agricultural soils (see attached ANR Prime Ag Map).  The Farmland Policy Protection Act 

                                                             
1 http://anrmaps.vermont.gov/websites/anra/ 
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does not apply to projects within existing road ROWs.   If any work is proposed outside of existing 
ROW, authorization from the NRCS via form AD-1006, the Farmland Conversion Impact Rating form, 
may be required.   
 
Public Lands.  The Project Areas do not include public recreation lands (a Section 4(f) resource) or 
public lands developed with Land and Water Conservation Funds (a Section 6(f) resource)(see 
attached RTE/Conserved/Haz figure).   
 
Hazardous Waste Sites.  The ANR mapping program was reviewed for information on Hazardous 
Waste Sites in the project vicinity.  No active Hazardous Waste Sites or Hazardous Waste Generators 
are located within the project area (see attached RTE/Conserved/Haz figure).    
 
Natural Resource Review Summary – Site Investigation  
 
Stantec conducted a site visit on October 18, 2017 to evaluate natural resources present within the 
project area.   
 
Wetlands/Streams.  The wetland associated with Indian Brook was verified during the site 
investigation.  This wetland is a palustrine forested, scrub/shrub, and emergent wetland located on 
both sides of VT 15.  This wetland is a mapped Vermont Class II wetland with a regulated 50-foot 
buffer.   
 
Additional wetland areas were identified during the site visit.  One is a wetland system located 
approximately 300 feet south of Turnberry Ridge on the east and west sides of VT 15, associated with 
a drainage culvert below the road. This palustrine emergent and scrub/shrub wetland is likely a 
Vermont Class II wetland with a regulated 50-foot buffer.   
 
Two small wetland areas were identified at the intersection of Turnberry Ridge and VT 15.  A 
palustrine emergent wetland is located at the southwest corner of this intersection, while a palustrine 
forested wetland is located on the east side of VT 15 near this intersection.  Both wetlands are small 
and likely merit Vermont Class III ratings.  
 
RTE Species.   Stantec identified no RTE species during the October 18, 2017 site visit.  Much of the 
corridor been disturbed to some degree by mowing, clearing, or adjacent development.  As a result, 
it is possible but unlikely that any RTE plant or animal species occur within the small undeveloped 
portions of the project area.   
 
Wildlife Habitat.  The Project Areas provide habitat for various wildlife species common to Vermont’s 
rural areas such as black-capped chickadee (Poecile atricapillus), blue jay (Cyanocitta cristata), 
raccoon (Procyon lotor), skunk (Mephitis mephitis), and gray squirrel (Sciurus carolinensis), as well as 
other species that may travel through the area.  The proximity to the interstate and a state road limits 
the value of the wildlife habitat.  
 
Federal and State Wetland/Stream Regulations.  The US Army Corps of Engineers (Corps) regulates 
wetlands and streams under the provisions of Section 404 of the Clean Water Act.  The Corps has 
issued a Programmatic General Permit for the State of Vermont.  Typically, wetland and stream 
impacts of less than one acre may be covered by a Programmatic General Permit (GP), with 
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impacts of less than 3,000 s.f. often eligible for approval via a one-page Self-Verification Form.  Note 
that the current GP will expire in December 2017, and the new GP may have different conditions 
and requirements.  
 
The Vermont ANR regulates Class I and II wetlands and their buffers.  The wetland area associated 
with Indian Brook is a Class II wetland.  Therefore, any impacts to this wetland or its 50-foot buffer 
would likely require authorization under the Vermont Wetland Permit or Vermont General Permit.  The 
wetland system associated with the culvert approximately 300 feet south of Turnberry Ridge is likely a 
Class II wetland, while the small wetlands located at the intersection of VT 15 and Turnberry Ridge are 
likely Class III wetlands.  The classification of these other wetlands identified within the project corridor 
must be verified by ANR.   
 
ANR also regulates activities in streams. A Stream Alteration Permit is required for movement, 
excavation, or fills involving 10 or more cubic yards in a perennial stream.  There are General and 
Individual Permits depending upon the activity.  
 
Stormwater designs must address the impaired status of Indian Brook.  
 
 
STANTEC CONSULTING SERVICES, INC. 
 
Polly Harris 
Environmental Project Manager 
Phone: (802) 497-6407 
Fax: (802) 864-0165 
Polly.Harris@stantec.com 

Attachments: Photos, ANR Mapping 
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CCRPC VT 15 Athens Drive to VT 289 Scoping Study Area Photographs 
 

 
 

Photo 1. View looking southwest at Indian Brook wetland complex in distance, adjacent to VT 15.  10/18/17 
 

 
 
 

Photo 2. View looking southwest at Indian Brook wetland (to left) adjacent to VT 15. 10/18/17 
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Photo 3. View to southwest of typical roadside habitat along corridor.  10/18/17 
 

 
 

Photo 4. View to northeast of small palustrine emergent wetland adjacent to project area.  10/18/17 
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Photo 5. View to northeast showing typical upland meadow habitat adjacent to VT 15.  10/18/17 
 

 
 

Photo 6. View to northeast showing Indian Brook wetland (to left) adjacent to VT 15.  10/18/17 
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1.0 INTRODUCTION  

The Chittenden County Regional Planning Commission (CCRPC), working with the Village of Essex 
Junction the Town of Essex, and Stantec Consulting Services Inc. updated a scoping study 
completed in 2013 for bicycle and pedestrian improvements to VT Route 15 from Exit 15 to West 
Street Extension. This update looks more closely at the section between Susie Wilson Road and 
West Street Extension.  The scoping process involves quantifying existing bicycle and pedestrian, 
roadway and traffic conditions and then defining a purpose and need for the project. 
Alternative improvement strategies are then identified and evaluated leading to the selection of 
a preferred alternative. 
 
The scoping process includes working closely with a project advisory committee made up of 
community leaders, Village/Town staff, CCRPC staff, and others. Advisory committee members 
for this project are listed below.  

 
Essex Junction Village Staff  Robin Pierce, Rick Jones 

  Essex Town Staff    Dennis Lutz, Darren Schibler 
 CCRPC    Christine Forde, Marshall Distel  
 
The advisory committee is charged with recommending a preferred improvement alternative to 
the Village Trustees and Town Selectboard. 

2.0 PROJECT BACKGROUND 

The VT Route 15 corridor from Winooski to Essex Junction is recognized as a primary transportation 
corridor that lacks sufficient bicycle facilities. Much progress has been made in recent years to 
address this. In Essex Junction, from West Street Extension to the Champlain Valley Exposition 
(CVE), bicycle lanes have been added to VT Route 15 by converting the four-lane section to a 
three-lane section with a center left turn lane. East of CVE, bike lanes have been added to VT 
Route 15 to the five corners. For the VT Route 15 section, from Lime Kiln Road to Susie Wilson Road, 
a shared use path is currently being designed and needed acquisitions and easements are being 
pursued.  
 
This study focuses on VT Route 15 section from Susie Wilson Road to West Street Extension. This 
section was included a previous scoping study which resulted in recommending reducing the 4 
lanes to 2 lanes and 2 bicycle lanes, with the median retained. 
 
This scoping study builds upon the previous study to further evaluate alternatives for addressing 
the bicycle and pedestrian needs along this portion of the corridor. 
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Figure 1: Project Study Area  
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2.1 EXISTING PLAN AND STUDY REVIEW 

Several studies and plans have been developed for this area that considered traffic and 
pedestrian concerns. The most recent studies were reviewed in the preparation of this scoping 
study and are listed below. 
 

 Essex Junction Comprehensive Plan 2014 

 Pearl Street (Route15) Multimodal Transportation Plan, June 2010 

• Vermont Route 15 Bicycle and Pedestrian Scoping Report, 2013 

• Colchester/Essex Network Transportation Study (CENTS), 2014 

• VTrans Susie Wilson Road Scoping Study, (on going) 

• CCRPC Chittenden County Active Transportation Plan, 2015 

2.1.1 Essex Junction Comprehensive Plan 2014 

This plan includes the following objectives that pertain to this project.  

1. Continue improving access to and safety of bicycle and pedestrian facilities, and public 
transit.  Support the work of the Bike-Walk Advisory Committee. 

2. Continue reducing local energy demand by providing further expansion of sidewalks, bike 
paths, park & rides, and public transportation. 

3. Continue to increase the number of sidewalks and other facilities to support bike and 
pedestrian travel, making it easier for residents to visit downtown businesses. 

4. Engage in climate mitigation strategies to reduce the region's contribution of greenhouse 
gases. For example, continue to implement policies that promote investment in 
transportation options that reduce emissions - such as sidewalks and bike lanes. 

5. Encourage alternative access to all educational facilities through the use of sidewalks, 
bike paths and mass transportation as appropriate. 

6. Well-marked bike and pedestrian lanes will encourage safety by allowing residents to 
comfortably and securely navigate the community.  

7. Promote and implement strategies to encourage the use of bicycles as alternate 
transportation modes. 

The Transportation section of the Comprehensive Plan states the following: 

1. The Bike-Walk Advisory Committee has adopted the following vision statement: "Essex 
Junction strives to be recognized as a friendly village of connected neighborhoods and 
destinations in which convenient and safe bicycle and pedestrian facilities are integrated 
into a seamless and accessible year-round transportation system. This system will promote 
the enjoyment and health of all citizens, a more vibrant local economy, and a cleaner 
environment." 
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2. On major arterial roads such as Pearl Street the high number of curb cuts makes a shared 
use path less desirable and does not adequately address the need for local access if the 
path is not immediately adjacent to the street. On-street bicycle facilities should be 
considered in these areas and supported at the regional level. 

2.1.2 Pearl Street (Route15) Multimodal Transportation Plan 

The Pearl Street (Route15) Multimodal Transportation Plan was conducted in 2010 and included 
the area along Route 15 from Susie Wilson Road to the Five Corners. Below are the pertinent 
recommendations from the plan. 
 
NEAR TERM RECOMMENDATIONS – PHASE 1 (Less than three years) 
 

• A1. Position corridor for reduced bus travel times and reduced headways with 
incremental improvements to regular service. 

• A2. Provide new bus shelters at Summit Street, Willey’s Court, West Street Extension (South 
side), and new CVE Gate A entrance. 

• A4. Work with New England Central Railroad (NECR) to seek corridor rail improvement 
funding for the Burlington Branch line to support future passenger rail service (commuter 
and/or expanded Amtrak service), leveraging NECR funds to support matching Federal 
funds. 

• A5. Increase signal time for Pearl Street at the West Street Extension intersection to 
reduce the queuing condition. 

• A6. Relocate the existing bus shelter at the jug handle to the current bus stop location to 
the west of the intersection. 

• A9. Add vehicular and pedestrian gateway elements east of the West Street Extension 
intersection, including a welcome sign, plantings, and a road narrowing (by converting 
the painted bump out to one defined by a six inch curb) within the Pearl Street right-of-
way. 

• A10. Add small or medium trees within the five-foot apron and, as possible, larger street 
trees in the setbacks of adjacent properties along Pearl Street. 

• A13. Continue negotiations to secure a long-term easement agreement with NECR for a 
shared use path in the railroad ROW (rail-with-trail). 

• A20. Check current speed conditions to determine if it may be possible to reduce posted 
speed limits west of CVE and lower the speed limit if appropriate. 

• A21. Initiate discussions with the Town of Essex and VTrans on the medium term 
recommendation of implementing a road diet on Pearl Street (one lane each direction 
plus designated bike lanes) between the Susie Wilson and West Street Extension 
intersections. 

• A22. Update Village Zoning regulations to allow greater residential density along Pearl 
Street in the Residential 2 district. 

• A24. Set up regular maintenance procedures for Route 15 including: 

o Regular pavement marking schedule, 
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o On-going signal updates, 

o Street tree and green strip maintenance, and 

o Detection loop service 

NEAR TERM RECOMMENDATIONS – PHASE 2 (Less than five years) 
 

• B7. Enhance pedestrian crossings (painted and/or textured crosswalks) at the West Street 
Extension, Post Office Square, Summit Street, and School Street intersections. 

• B8. Adapt VT ROUTE 15 eastbound right turn lane and signal operations at West Street 
Extension to provide a transit queue jump. 

• B10. Conduct a study to investigate the feasibility of implementing a road diet on Pearl 
Street between the Susie Wilson and West Street Extension intersections. B11. Calm the 
roadway traffic on Pearl Street, with reduced lane widths, vehicle activated signs, 
streetscape, and gateway treatments. 

MID-TERM RECOMMENDATIONS (Less than ten years) 
 

• C1. As ridership on existing buses increases, evaluate the suitability of a BRT application to 
the FTA Small Starts program with the aim of beginning a new limited-stop overlay BRT on 
the Pearl Street service. 

• C2. Seek earmarks in Federal authorizations for BRT planning and development. 

• C4. Based on the results of the feasibility study and negotiations with VTrans and Essex 
Town, proceed with the implementation of a road diet for the Pearl Street section west of 
the West Street Extension intersection—convert the existing two lanes in each direction to 
one lane with an adjacent bike lane and provide adequate bicycle routing through the 
intersection. 

• C5. Add new pedestrian scale street lighting, some with banner poles. 

• C7. Prepare design plans for a shared use path in the railroad right-of-way. 

• C8. Investigate the need for a second West Street Extension lane for left turns. 

LONG TERM RECOMMENDATIONS (More than ten years) 
 

• D1. Develop BRT as a means of increasing transit ridership in the corridor; BRT should 
include the following elements: 

o Attractive stations, 

o Distinctive and easy-to-board vehicles, 

o Off vehicle fare collection, 

o Ten-minute headways during peak periods, 

o Automatic vehicle location systems, 

o Passenger information systems, and 

o Transit priority at signalized intersections. 
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• D2. Work with Chittenden County Transportation Authority (CCTA) to establish a transit 
area sign system with distinctive graphics for the BRT services that may be developed for 
the region. 

• D3. Following lease agreements with NECR, construct a shared use path in the railroad 
right-of-way. 

• D6. Investigate the operation of the Pearl/West Street Extension Intersection—if needed, 
convert the existing eastbound right turn lane to a combined thru and right turn lane and 
create a short receiving lane on the east side to enable through traffic in two lanes that 
would taper to the existing three lane section east of the intersection. 

• D8. Investigate the feasibility of a “complete street” plan for the Pearl Street corridor that 
includes planted median and roundabouts to enable U-turns and facilitate access to 
businesses; based on the results of the feasibility study, develop a “complete street” plan 
for the corridor. 

Source: Pearl Street Multimodal Corridor Plan, Broadreach, 2010. 
 

Following is a graphic from the plan that illustrates the “road diet” and addition of bicycles lanes 
in this section of VT Route 15. 
 

Figure 2 Pearl Street Multimodal Corridor Plan, Broadreach, 2010. 
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2.1.3 Vermont Route 15 Bicycle and Pedestrian Scoping Report 

The 2013 Vermont Route 15 Bicycle and Pedestrian Scoping Report, focused on the bicycle and 
pedestrian needs along VT Route 15 from I-89 Exit 15 in Winooski to West Street Extension in the 
Village of Essex Junction. For this report’s subject area, the 2013 report include the following 
recommendation: Bicycle lanes on the north and south sides of Route 15 from Susie Wilson Road 
to West Street Extension. Below is a graphic from the report illustrating the bicycle lanes.  
 
Figure 3 Typical Section Vermont Route 15 Bicycle and Pedestrian Scoping Report 

 
 

2.1.4 Colchester/Essex Network Transportation Study (CENTS) 

The CENTS project area was bounded by Roosevelt Highway (US 2/7) on the west, Main Street (VT 
2A) on the north, Susie Wilson Road on the east, and Severance Road/Kellogg Road along the 
south. One of the primary goals of this study is to develop a better understanding of current and 
future travel demands along the VT 2A, Susie Wilson Road, and Severance/Kellogg corridors and 
develop specific improvement recommendations in response to identified issues and stakeholder 
input. The study included a scoping level assessment of the VT Route 15 (Pearl Street) and Susie 
Wilson Road intersection. 
 
The recommended selected preferred alternative for the VT Route 15 (Pearl Street) and Susie 
Wilson Road intersection was widening of the intersection to incorporate a second southbound 
left-turn lane (see Figure 4 below). 
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Figure 4 Preferred Alternative for the VT Route 15 and Susie Wilson Road intersection 

 

 
2.1.5 VTrans Susie Wilson Road Scoping Study 

The Vermont Agency of Transportation (VTrans) is currently conducting a more detailed scoping 
of the Susie Wilson Road Corridor to determine the specific corridor improvements to seek funding 
for. This includes updating the 2013 analysis for the VT Route 15 and Susie Wilson Road 
intersection. The VT15/Susie Wilson Road scoping is underway, and the results are not yet 
available for this study. For this study’s purposes, it is assumed that a preferred alternative is likely 
to be determined before the intersection scoping is finished. Therefore, the proposed bicycle and 
pedestrian facility improvements recommended from this study will be considered in the 
intersection scoping. The improvements for this study need to consider the possibly of 
accommodating 2 receiving lanes on VT Route 15 eastbound for the Susie Wilson two left turn 
lanes shown above. 
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2.1.6 CCRPC Chittenden County Active Transportation Plan 

This plan updated the previous Chittenden County Active Transportation Plan, which defines its 
goal as creating a safe, comfortable, and connected regional network of pedestrian and 
bicycle routes that appeal to all ages and abilities. The Active Transportation Plan (ATP) supports 
CCRPC’s regional plan ECOS and was developed in coordination with other concurrent local, 
regional, and state planning efforts. The result of this planning process was a series of proposed 
infrastructure and non-infrastructure recommendations organized around the five E’s—
education, encouragement, enforcement, engineering, and evaluation. Infrastructure and 
engineering recommendations were developed using a prioritization method that involved 
feasibility, closing gaps in the network, addressing a high crash location, and serving a population 
in need. 

Important items noted in the plan relative to this study area included: 

1. This section of VT15 was shown as a high priority and high feasibility on the proposed 
active transportation network. 

2. The project team developed an interactive online map (a wikimap) that was available for 
input between late September 2015 and early November 2015. This allowed the public to 
provide geographically specific information about informal connections, desirable routes, 
and roadways of concern. Users were asked to identify routes they already ride or walk, 
ones they would like to ride or walk, and barriers to bicycling or walking throughout 
Chittenden County. When the project team asked the public to show which routes they 
would like to walk or bike within Chittenden County, this section of VT Route 15 was one of 
the most common. 

3. The project team asked the public to show which locations they see as barriers to biking in 
Chittenden County and VT Route 15 was identified as challenging due to sight lines and 
narrow shoulders. 

4. Green Mountain Transit (GMT; formerly Chittenden County Transportation Authority 
(CCTA)) shared data on numbers of people and bikes getting off and on by stop for the 
year 2013. The Essex route had the second largest number of bike boardings among all 
the routes at 7278 bike boardings. 

5. Network segments were established to connect bicycling and walking origins and 
destinations. Segments for which a low-stress alternative does not already exist (for 
example, a shared use path on a parallel alignment) were identified and it included the 
VT Route 15 corridor. 

6. Recommendations included: Focus on separated facilities (separated bike lanes, shared 
use paths) to attract the greatest number of potential users 



VT ROUTE 15 BICYCLE/PEDESTRIAN IMPROVEMENTS STUDY, SUSIE WILSON ROAD TO WEST STREET 
EXTENSION 
 

 

July 31, 2018 10 
 

3.0 EXISTING CONDITIONS 

3.1 ROADWAY CHARACTERISTICS 

This section of VT Route 15 was reconstructed in 1964 with a full depth of new subbase and 
pavement, new drainage system, and water and sewer utilities. It was constructed as a curbed 
four lane roadway (two 12-foot lanes in each direction) that are separated by a landscaped 
median (16 feet wide). A 5-foot wide sidewalk and aerial utility poles were installed along the 
northern side. A typical section from the 1964 record plans is shown below. Bicyclists using this 
section either ride on the 5-foot wide sidewalk or assume a lane on the roadway. 

Figure 5 Existing Typical Section 

 

The roadway is bordered by residential and commercial development to the north and the New 
England Central Railroad to the south. The median extends the full length of the project area and 
restricts left turns to and from the northside development. Lefts turns are accommodated by U-
turns at the jug handles at the Susie Wilson Road and West Street Extension intersections. A jug 
handle is a type of ramp, or slip road, which allows drivers to change directions without disruptive 
stops or direct left turns. The Susie Wilson Road jug handle’s operation is problematic in that it is 
stop controlled within a signalized intersection and therefore U-turns are subject to signal 
controlled traffic yielding to them.  

The current posted speed is 45 mph. It changes to 35 mph east of the West Street Extension 
intersection. Over the years land use on this section of VT Route15 has evolved from a few single-
family homes into commercial establishments and multi-family housing. This has generated 
greater friction along VT Route 15 with more driveway more movements, more frequent bus stops 
and greater pedestrian and bicycle activity. This redevelopment is expected to continue.  
  
East of the Susie Wilson Road intersection, VT Route 15 is a Class I Town Highway, owned and 
maintained by the Village of Essex Junction. VT Route 15 west of this intersection is owned and 
maintained by VTrans. VT Route 15 east of West Street Extension was improved with a VTrans Class 
I town highway resurfacing project. Improvements in this section should be coordinated with 
future VTrans’ resurfacing projects. 
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3.2 INTERSECTION CHARACTERISTICS 

3.2.1 VT Route 15 / Ethan Allen Avenue 

The VT Route 15/Ethan Allen Avenue 
intersection is a T-type signalized 
intersection. The westbound VT Route 
15 approach includes two through 
lanes and a right turn lane. The 
eastbound VT Route 15 approach 
includes two through lanes and a left 
turn lane. The southbound Ethan Allen 
Avenue approach includes a single 
lane for right and left turns. The signal 
operates with three phases serving: 
westbound and eastbound 
movements; southbound movements; and, eastbound left-turn movements. Westbound right-turn 
movements have a green arrow during southbound movements. The only crosswalk provided at 
the intersection allows pedestrians to cross Ethan Allen Avenue. A push-button activated 
pedestrian signal phase is available. 

3.2.2 VT Route 15 (Pearl Street) / Susie Wilson Road 

The Pearl Street/Susie Wilson Road 
intersection is a state-controlled, T-type 
signalized intersection. The westbound 
Pearl Street approach includes two 
through lanes and a channelized right 
turn lane. The eastbound Pearl Street 
approach includes three lanes with two 
left turn lanes and a single through 
lane. The southbound Susie Wilson Road 
approach includes a left turn lane and 
two right turn lanes. The signal operates 
with three phases separately serving: 
westbound movements; southbound 
left-turn movements; and, eastbound 
left-turn movements. Southbound right turns and eastbound through movements each operate 
during two of the above three phases. Sidewalks are located on the north side of Pearl Street and 
both sides of Susie Wilson Road at this intersection. The only crosswalk provided at the intersection 
allows pedestrians to cross Susie Wilson Road. A push-button activated pedestrian signal phase is 
available.  

Figure 6 Westerly Perspective of VT Route 15/ Ethan 
Allen Avenue Intersection (Google Street View, 
2015) 

Figure 7 Easterly Perspective of VT Route 15 (Pearl 
Street) / Susie Wilson Road Intersection 
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3.2.3 VT Route 15 (Pearl Street) / West Street Extension 

The Pearl Street/West Street 
Extension intersection is a four-way 
signalized intersection. The 
westbound Pearl Street approach 
includes a through lane and a 
combined through and right turn 
lane. Left turns from this approach 
must use the jug handle. The 
eastbound Pearl Street approach 
includes a left turn lane, a thru lane, 
and a right turn lane separated by 
a median. Northbound and 
southbound West Street Extension 
approaches each include a single 
lane. One crosswalk serves 
pedestrians crossing the westbound 
approach; a second crosswalk 
serves pedestrians crossing the 
southbound approach. The 
pedestrian phase operates concurrently with West Street Extension. 
 

3.3  TRAFFIC VOLUMES  

Traffic volume data including Annual Average Daily Traffic (AADT) values and Peak Hourly 
Volumes for the study area were collected from VTrans. 2016 AADT values for the study area road 
segments are displayed in Table 1. The segment of VT Route 15 between Ethan Allen Avenue and 
Susie Wilson Road has the highest volume, with the volume of VT Route 15 being one third less for 
the primary study segment between Susie Wilson Road and West Street Extension. The volume of 
VT Route 15 is further reduced east of West Street Extension. 

Table 1: Current AADT Volumes 
Location AADT Count Years 
VT Route 15 – West of Susie Wilson Ave. 24400 2016 

Susie Wilson Road 20500 2016 
VT Route 15 – East of Susie Wilson Ave. 16300 2016 

West Street Extension 5900 2016 
VT Route 15 – East of West Street Ext. 11700 2016 

    
Existing weekday commuter peak hour traffic conditions for the study area were determined 
using the latest available data. Traffic volume data are collected periodically by VTrans and by 
the Chittenden County Regional Planning Commission (CCRPC) at intersections in the region. 
Collected data used to establish existing conditions include: 

Figure 8 Westerly Perspective of VT Route 15 / West Street 
Extension Intersection 
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• A June 8-9, 2015 count at the VT Route 15/Ethan Allen Avenue intersection; and, 

• A June 12-13, 2017 count at the VT Route 15/West Street Extension intersection. 

A recent traffic impact study report was completed for a potential private development on the 
parcel adjacent to and northwest of the intersection of VT Route 15/Susie Wilson Road (3/8/2018). 
During that study, existing 2017 Design Hour Volumes (DHV’s) were developed by the project 
team, reviewed by, and vetted by the Town of Essex. The existing 2017 DHV turning movements at 
the intersection of VT Route 15/Susie Wilson Road from that study were used in this scoping study 
and combined with the counts listed above to balance DHV’s among the three study 
intersections. Where conflicting volumes were noted between adjacent intersections, the existing 
2017 DHV turning movements, vetted and approved by the Town of Essex, were used to balance 
the volumes to create a baseline condition. 

VTrans typically requires that traffic studies be prepared using Design Hour Volumes (DHV’s). 
Design Hour Volumes are calculated based on historical traffic counts to represent the 30th 
highest volume hour of the year and therefore represent a very conservative design condition. 
DHV’s for roadways such as those in the study area are typically experienced during the 
commuter peak hours in the summer months. DHV calculations for this location are based on 
data from the VTrans Continuous Traffic Counting station D530 on VT 289 in Essex. 

Figures 9 through 14 display existing AM and PM design hour volume (DHV) turning movement 
counts for the three study area intersections. The data show a large portion of eastbound traffic 
volume along VT Route 15 diverting to Susie Wilson Road. 
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Figure 9 Existing 2017 AM Design Hour Volumes 
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Figure 10 Existing 2017 AM Design Hour Volumes 
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Figure 11 Existing 2017 AM Design Hour Volumes 
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Figure 12 2017 Existing PM Design Hour Volumes 

 



VT ROUTE 15 BICYCLE/PEDESTRIAN IMPROVEMENTS STUDY, SUSIE WILSON ROAD TO WEST STREET 
EXTENSION 
 

 

July 31, 2018 18 
 

Figure 13 Existing 2017 PM Design Hour Volumes 
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Figure 14 Existing 2017 PM Design Hour Volumes 

 



VT ROUTE 15 BICYCLE/PEDESTRIAN IMPROVEMENTS STUDY, SUSIE WILSON ROAD TO WEST STREET 
EXTENSION 
 

 

July 31, 2018 20 
 

3.4 INTERSECTION OPERATIONS 

Intersection and roadway operating levels of service (LOS) have been calculated for the study 
area intersections based on the traffic volume, geometry and traffic control type previously 
mentioned. The results of these calculations, which are intended to quantify intersection 
operations, are presented below. 

3.4.1 Level of Service Criteria 

Level of service (LOS) is a term used to describe the quality of the traffic flow on a roadway 
facility at a particular point in time. It is an aggregate measure of travel delay, travel speed, 
congestion, driver discomfort, convenience, and safety based on a comparison of roadway 
system capacity to roadway system travel demand. Operating levels of service are reported on a 
scale of A to F, with A representing the best operating conditions with little or no delay to 
motorists, and F representing the worst operating conditions with long delays and traffic demands 
sometimes exceeding roadway capacity. 

Intersection operating levels of service are calculated in accord with procedures defined in the 
Highway Capacity Manual, published by the Transportation Research Board. For unsignalized 
and signalized intersections, the operating level of service is based on travel delays. Delays can 
be measured in the field but generally are calculated as a function of the following: traffic 
volume; peaking characteristic of traffic flow; percentage of heavy vehicles in the traffic stream; 
type of traffic control; number of travel lanes and lane use; intersection approach grades; and 
pedestrian activity. Through this analysis, volume-to-capacity ratios can be calculated for 
individual movements or for the intersection as a whole. A volume-to-capacity ratio of 1.0 
indicates that a movement or intersection is operating at its theoretical capacity. The specific 
delay criteria applied per the 2010 Highway Capacity Manual to determine operating levels of 
service are summarized in Table 2.  

Table 2: Intersection Level of Service Criteria 

 Average Delay per Vehicle (Seconds) 

Level of Service Signalized Intersections 
Unsignalized 
Intersections 

A ≤10.0 ≤10.0 
B 10.1 to 20.0 10.1 to 15.0 
C 20.1 to 35.0 15.1 to 25.0 
D 35.1 to 55.0 25.1 to 35.0 
E 55.1 to 80.0 35.1 to 50.0 
F1 >80.0 >50.0 

1Level of Service F is also assigned if the volume-to-capacity ratio exceeds 1.0 for a specific movement or lane group. For approach-

based and intersection assessments, LOS is defined solely by delay. (Source: HCM 2010 Highway Capacity Manual, Transportation 

Research Board, National Academy of Sciences, Washington, DC, 2010.) 
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3.4.2 Calculated Operating Levels of Service 

The intersection PM peak hour operating levels of service were calculated following procedures 
described in the 2010 Highway Capacity Manual and as applied by the Synchro software 
package. Analysis results for existing conditions are reported in Table 3. Results are presented for 
estimated 2017 Design Hour Volumes. The VT Route 15/Susie Wilson Road intersection is the 
controlling intersection in the area. It operates with higher volume-to-capacity ratios than the 
other two intersections. Capacity analysis worksheets for existing and future analysis conditions 
are presented in Appendix D. 
 

Table 3: Existing Intersection Capacity Analysis Results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 LOS= Level of Service 
2 Delay = Average delay expressed in seconds per vehicle  

3 V/C = Volume-to-capacity ratio for critical movements 

3.5 PEDESTRIAN AND BICYCLE FACILITIES 

A network of sidewalks and a shared use path are provided or planned within and adjacent to 
the project area. There is an existing 5-foot wide asphalt sidewalk along the northside of VT Route 
15 in the project area. This connects to sidewalks along VT Route 15 east and west of the project 
area and to sidewalks on Susie Wilson Road and West Street Extension. Marked crosswalks exist at 
the signalized intersections and include a protected signal phase crosswalk on VT Route 15 at 
West Street Extension. As the southside of VT Route 15 is bordered by the railroad and is not 
developed, pedestrian crossings are not needed.  
 
There are no dedicated bike facilities along VT Route 15 in the project area. Bicycles currently use 
the existing 5-foot wide sidewalk or share a lane with traffic on VT Route 15. The existing lanes are 
12 feet wide with no shoulder. There is a regional direct bicycle network planned and being 
developed along VT Route 15. Buffered bike lanes exist east of the project area and connect to 
the Five Corners. A shared use path west of the project area and connecting to Lime Kiln Road is 
in the design phase. 
 

 2017 Existing PM DHV 
 Peak 

Hour LOS1 Delay2 V/C3 
Signalized Intersection 
VT Route 15 / Ethan Allen Ave 
 AM B 17.5 0.69 
 PM B 20.0 0.81 
VT Route 15 / Susie Wilson Rd 

 AM C 27 0.76 
 PM D 44 0.87 

VT Route 15 / West Street Ext 
 AM A 9.6 0.48 
 PM B 14.9 0.79 
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The Essex Bicycle Plan, dated January 15, 2015, identified this section of VT Route 15 as an 
important gap in the planned direct bicycle network and listed it as an implementation project.  

3.6 TRANSIT SERVICE 

Green Mountain Transit (GMT) has a local bus route, Route #2: Essex Junction, through the project 
area. This route loops from the Downtown Transit Center in Burlington to the Essex Junction Amtrak 
Station using VT Route 15.  

 
There are six designated bus stops in the project area. One stop services the eastbound bus and 
5 service the westbound bus. There is no eastbound stop between Ethan Allen Avenue and West 
Street Extension. 
 
Table 4 summarizes bus route schedule and fare information. 
 
Table 4: GMT Bus Schedule 

 
Route 

Start 
Location 

End 
Location 

 
Cost* 

 
Schedule 

 
Frequency 

#2: Essex 
Junction 

Downtown 
Burlington 

Essex 
Junction 

$1.25  M-F: 5:45AM-9:30PM   SAT: 
6:10AM-7:15PM 

M-F: 15 min (on peak); 
30min (off-peak);  

SAT: 30 min (on peak), 
1hr (off peak) 

*Fare for one-way ride     
 

3.7 CRASH HISTORY 

The crash history for the study area was investigated using the VTrans crash database. VTrans 
keeps records of reported crashes by milepost along State and Federal Aid highways in Vermont. 
General Yearly Summaries can be requested from VTrans for given roadway segments. The 
summaries note the location (mile marker), date, time of day, weather conditions, contributing 
circumstances and severity for reported crashes. Crash data for 2012 through 2016 were 
reviewed for VT Route 15 between mile marker 0.3 and mile marker 1.10 including the Susie Wilson 
Road intersection at 0.60 and the West Street Extension intersection at 1.00. Crash data for 2012 
through 2016 were also reviewed for Susie Wilson Road between mile marker 0.0 and mile marker 
0.2. The Town of Essex / Village of Essex municipal boundary is at Susie Wilson Road and VT Route 
15, approximately mile marker 0.6. 
 
Table 5 provides a summary of the crash data. VT Route 15 experienced the greatest number of 
crashes with 141 reported over a five-year period (2012-2016). The most prominent crash types at 
both intersections were rear-end collisions. Crashes were most often observed during the midday 
and afternoon commuter peak hours. Thirteen crashes involved injuries, and none involved a 
fatality. 
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Table 5 Crash Summary (2012-2016) 

  

 Year 
Susie Wilson 

Road  VT Route 15 TOTAL 
2012 15 21 36 
2013 13 28 41 
2014 25 37 62 
2015 26 29 55 
2016 13 26 39 

Total 92 141 233 
Type    
Angle 11 10 21 
Rear-end 42 69 111 
Head-on 0 3 3 
Single Vehicle 0 10 10 
Sideswipe 30 38 68 
Unknown-other 9 11 20 

Total 92 141 233 
Severity    
Property Damage 83 126 209 
Personal Injury 8 15 23 
Fatality 0 0 0 
Other 1 0 1 

Total 92 141 233 
Weather    
Clear 58 68 126 
Cloudy 22 44 66 
Rain 1 5 6 
Snow/Ice 6 8 14 
Fog 0 0 0 
Unknown 5 16 21 

Total 92 141 233 
Time of Day    
7:00AM to 9:00AM 5 13 18 
9:00AM to 4:00PM 57 60 117 
4:00PM to 6:00PM 18 36 54 
6:00PM to 7:00AM 12 32 44 
Unknown 0 0 0 

Total 92 141 233 
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3.7.1 High Crash Locations 

VTrans maintains a listing of High Crash Locations (HCL) within the state. A 0.3 mile highway 
segment or intersection must have at least 5 crashes over a 5-year period and the actual crash 
rate (number of crashes per million vehicles) must exceed a critical crash rate to be classified as 
an HCL. The critical crash rate is based on the average crash rate for similar highways. 
The VTrans High Crash Report: Sections and Intersections 2012-2016 lists two intersections and one 
roadway section as HCLs within the project study area. These are summarized in Table 6. 
 
Table 6 High Crash Locations 

 
Name HCL 

No. 
Mile 

Marker AADT Crashes Fatalities Injuries 
Actual/ 
Critical 
Ratio 

Severity 
Index 

In
te

rs
ec

tio
ns

 VT Route 
15 / Susie 
Wilson Rd 

9 0.510 - 
0.660 26,772 84 0 8 2.225 $19,056 

VT Route 
15 / West 

St Ext 
19 0.960 - 

1.080 15,566 43 0 8 1.785 $26,451 

Se
gm

en
t 

Susie 
Wilson Rd 210 0.000 - 

0.300 19,933 80 0 14 1.738 $25,092 

 

3.8 NATURAL RESOURCES 

Stantec Consulting Services Inc. (Stantec) conducted a preliminary review of the natural 
resources present within the project area.  Specifically, as part of this investigation, Stantec 
identified and characterized wetlands, streams, rare, threatened, or endangered (RTE) species, 
wildlife habitat, agricultural land, 4(f) and 6(f) public lands, and hazardous waste sites. Following is 
a summary of the findings. 
 
Natural Resource Review Summary – Review of Existing Materials 
Stantec used the Vermont Agency of Natural Resources (ANR) Natural Resources Atlas mapping 
Program to evaluate known natural resources within the Project Area. 
 
Wetlands and Streams. According to the ANR program, there are Vermont Significant Wetland 
Inventory (VSWI) wetlands mapped along Sunderland Brook to the north of the project area (see 
attached ANR Wetlands/Streams figure 15). These are Class II wetlands with a regulated 50-foot 
buffer. 
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Sunderland Brook flows from east to west to the north of the project area. This is a perennial 
stream with an ANR 50-foot river corridor (see ANR Wetlands/Streams figure 15 below). 
Sunderland Brook is stormwater-impaired. 
 
Figure 15 River Flood Zones and Impaired 

 
 
Additional wetlands are floodplain areas are mapped along the Winooski River to the south (and 
outside) of the project area. 
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RTE Review. Several state-Threatened and rare plant species and rare habitat types are mapped 
by ANR within the project area (see ANR RTE figure below). These plants and habitat types are all 
located along the south side of VT Route 15.  
 
Figure 16 VT Route 15 West - RTE 
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Agricultural Soils. According to the Natural Resources Atlas, the soils within the project area 
include Statewide agricultural soils (see attached ANR Prime Ag Figure). The Farmland Policy 
Protection Act does not apply to projects within existing road ROWs. If any work is proposed 
outside of existing ROW, authorization from the NRCS via form AD-1006, the Farmland Conversion 
Impact Rating form, may be required. 
 
Figure 17 VT Route 15 West – ANR Prime Ag 
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Public Lands. The project area does not include public recreation lands (a Section 4(f) resource) 
or public lands developed with Land and Water Conservation Funds (a Section 6(f) resource) 
(see attached ANR Conserved Lands figure). Note, however, that the Dalton Drive Parade 
Grounds at Fort Ethan Allen and the State Tree Nursery along West Street are in the project 
vicinity. 
 
Figure 18 West - ANR Conserved Lands 
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Hazardous Waste Sites. The ANR mapping program was reviewed for information on Hazardous 
Waste Sites in the project vicinity. No active Hazardous Waste Sites or Hazardous Waste 
Generators are located within the project area (see attached ANR Hazardous Waste figure). 
 
Figure 19 VT Route 15 West - Hazardous Waste 

 
 
Natural Resource Review Summary – Site Investigation 
Stantec conducted a site visit on October 18, 2017 to evaluate natural resources present within 
the project area. 
 
Wetlands/Streams. The wetlands associated with Sunderland Brook were verified during the site 
investigation. These wetlands are located to the north of and outside of the project corridor. 
One additional wetland area was identified during the site visit. This wetland is located at the 
northeast corner of the VT Route 15 and Susie Wilson Road intersection. The wetland is associated 
Sunderland Brook. This palustrine emergent and scrub/shrub wetland is likely a Vermont Class II 
wetland with a regulated 50-foot buffer. 
 
RTE Species. Stantec did not verify the presence of RTE species during the October 18, 2017 site 
visit since it was late in the growing season. Much of the corridor has been disturbed to some 
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degree by mowing, clearing, or adjacent development. Further RTE surveys should be conducted 
during the growing season to verify the presence of any RTE species within the corridor. 
 
Wildlife Habitat. The project area provides habitat for various wildlife species common to 
Vermont’s suburban areas such as black-capped chickadee (Poecile atricapillus), blue jay 
(Cyanocitta cristata), raccoon (Procyon lotor), skunk (Mephitis mephitis), and gray squirrel (Sciurus 
carolinensis), as well as other species that may travel through the area. The proximity to VT Route 
15 limits the value of the wildlife habitat. 
 
Federal and State Wetland/Stream Regulations. The US Army Corps of Engineers (Corps) regulates 
wetlands and streams under the provisions of Section 404 of the Clean Water Act. The Corps has 
issued a Programmatic General Permit for the State of Vermont. Typically, wetland and stream 
impacts of less than one acre may be covered by a Programmatic General Permit (GP), with 
impacts of less than 3,000 s.f. often eligible for approval via a one-page Self-Verification Form. 
Note that the current GP will expire in December 2017, and the new GP may have different 
conditions and requirements. 
 
The Vermont ANR regulates Class I and II wetlands and their buffers. The wetland area associated 
with Sunderland Brook is likely a Class II wetland. Therefore, any impacts to this wetland or its 50-
foot buffer would likely require authorization under the Vermont Wetland Permit or Vermont 
General Permit. The classification of this wetland must be verified by ANR. Stormwater designs 
must address the impaired status of Sunderland Brook. 

4.0 PURPOSE AND NEED STATEMENT 

The following statement was developed based on the existing conditions assessment, public 
input, and project advisory committee discussions. 

Purpose: The purpose of this project is to provide a safe, visible, comfortable, convenient, and 
direct bicycle facility connecting existing and/or planned facilities on VT Route 15 between 
(Ethan Allen Avenue) Susie Wilson Road and West Street extension, for bicyclists of various ages 
and abilities, while maintaining safe and efficient vehicular and pedestrian conditions on VT 
Route 15. 

Need:  

1. Complete a missing bicycle facility link in the town, village, and regional bicycle network. VT 
Route 15 is an important regional transportation corridor that was reconstructed in the 1960’s 
as a median divided highway with four (4) 12-foot lanes. It has long been recognized that this 
area of VT Route 15 lacks bicycle facilities and while some improvements have been 
constructed, gaps remain. East of the study area bicycle lanes exist along VT Route 15 from 
West Street Extension to the Five Corners intersection and beyond. West of the study area a 
shared use path from Lime Kiln Road to Susie Wilson Road has been designed and 
construction is expected in 2022. This leaves a missing link in the bicycle network from Susie 
Wilson Road to West Street extension.  
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2. Provide an inviting travel corridor for a growing number of residents and bicycle commuters 
that reinforces the Town’s, Village’s and Region’s goals for pedestrian and bicycle mobility. 
Land use and zoning changes in the project area have introduced a greater need to 
connect corridor residents to surrounding destinations. The 2016 Essex Town Plan states the 
following specific transportation policy: “Multiple modes of transportation that connect 
residents to schools, work places, shopping centers and recreational areas shall be 
supported.” The 2014 Village Comprehensive Plan objectives include: continuing to increase 
the number of sidewalks and other facilities to support bike and pedestrian travel, making it 
easier for residents to visit downtown businesses; provide well-marked bike and pedestrian 
lanes, to encourage safety by allowing residents to comfortably and securely navigate the 
community; and promote and implement strategies to encourage the use of bicycles as 
alternate transportation modes. 

3. Facilitate use by all age groups, experience levels, and trip purposes. The current facility – VT 
Route 15 roadway and existing sidewalk - is challenging for all bicycle users, including the 
most experienced and confident cyclists. The existing roadway is posted at 45 mph and has 4 
lanes, 12-feet wide, and no shoulders for much of the corridor. This discourages would-be 
commuters and recreational cyclists needing to travel along VT Route 15. This connection 
would provide access to schools, shopping centers, and work places and therefore it is 
expected to be used by a wide range of ages and abilities.  

5.0 FUTURE CONDITIONS 

5.1 FUTURE TRAFFIC VOLUMES 

Roadway and traffic conditions in the study area were projected to a future design year of 2030. 
Existing Design Hour traffic volumes were increased by 8 percent. This growth rate was obtained 
from the 2015 VTrans Red Book which compiles and analyzes traffic volume data collected by 
VTrans. The VTrans recommended growth factor to increase 2017 volumes to 2030 is 1.08. 
Intersection operations were then analyzed for the future travel demands. The resulting 2030 AM 
and PM peak hour traffic flow networks are shown in Figure 20 through Figure 25.  
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Figure 20 2030 AM Design Hour Volumes 
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Figure 21 2030 AM Design Hour Volumes 
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Figure 22 2030 AM Design Hour Volumes 
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Figure 23 2030 PM Design Hour Volumes 
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Figure 24 2030 PM Design Hour Volumes 
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Figure 25 2030 PM Design Hour Volumes 
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5.2 FUTURE TRAFFIC OPERATIONS 

The traffic operations analysis conducted for existing traffic conditions were repeated for the 
future conditions based on the traffic growth assumptions described above. The analysis again 
examined the three intersections. As shown in Table 7 below, new traffic growth will increase 
utilization (V/C) during both the AM and PM peak hours for each of the intersections, with the 
most significant increase occurring at the controlling intersection of VT Route 15/Susie Wilson 
Road. However, LOS will remain unchanged at this intersection, and will stay at LOS C or above 
for the other two intersections. 

 
Table 7 Existing Intersection Capacity Analysis Results 

1 LOS= Level of Service 
2 Delay = Average delay expressed in seconds per vehicle  

3 V/C = Volume-to-capacity ratio for critical movements  
 

6.0 ALTERNATIVES 

The project advisory committee (PAC) considered a wide range of improvements to address the 
project’s purpose and need. Replacing the existing 5-foot wide sidewalk along the north side 
from Susie Wilson Road to West Street extension with a 10-foot wide shared use path was 
considered. This improvement was discarded as it creates a conflict and safety concern with all 
bicyclists, including higher speed users, when crossing the numerous driveways and there were 
viable alternatives to accommodate higher speed on-road cyclists.  
 
The PAC also discussed the need to consider potential future improvements at the VT Route 
15/Susie Wilson Road intersection which could include two left-turn lanes from Susie Wilson Road 
to VT Route 15 eastbound. If two left-turn lanes are constructed on Susie Wilson Road, two 
receiving lanes on VT Route15 eastbound will be needed at the intersection. The preferred 
alternative selected should not preclude accommodation of two receiving lanes.  
 

 Existing DHV  Future DHV (2030) 
 Peak 

Hour LOS1 Delay2 V/C3 LOS1 Delay2 V/C3 
Signalized Intersection 

VT Route 15 / Ethan Allen Ave 
 AM B 17.5 0.69 C 23.0 0.74 
 PM B 20.0 0.81 B 18.3 0.84 

VT Route 15 / Susie Wilson Rd 
 AM C 27 0.76 C 27.2 0.94 
 PM D 44 0.87 D 48.2 0.99 

VT Route 15 / West Street Ext 
 AM A 9.6 0.48 B 10.1 0.52 
 PM B 14.9 0.79 B 17.4 0.85 
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The resulting alternatives developed and evaluated include the following: 
 

• Alternative 1: No Action 
• Alternative 2: Two Lanes with Median 
• Alternative 3: Three Lanes No Median 

 

6.1 ALTERNATIVE 1: NO ACTION  

For the No Action alternative, the existing transportation facilities in the project area remain as 
they exist today. The roadway would remain a four-lane facility with a median and no shoulders 
or bicycle facilities beyond the existing 5-foot sidewalk. Bicyclists traveling along VT Route 15 
would continue to leave a shared use path to the west or bike lane from the east, and either 
assume a lane or use the existing 5-foot sidewalk. There would be no additional bicycle facilities 
or improvements. This alternative would have no construction costs and there would be no 
impacts to right-of-way, resources, or traffic. The No Action Alternative would not address the 
project’s purpose and need and a missing link in the regional bike network would remain.  
 
Figure 26 Alternative 1 Typical Section 
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6.2 ALTERNATIVE 2: TWO LANES WITH MEDIAN 

This alternative retains most of the existing median and converts the existing 2 travel lanes in each 
direction into a single travel lane with a buffered bike lane in each direction. One goal of this 
alternative was to develop a design that would have minimal impacts and costs, as well as being 
readily implemented. Most of the improvements with this alternative are accomplished with 
pavement markings and signage. A typical section and plan of this alternative is shown in Figures 
27 and 28.  

Figure 27 Alternative 2 Typical Section 
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As shown on the plan this alternative includes the following features: 

• Eastbound and Westbound buffered bike lanes on VT Route 15 and single travel lanes. 

• Connection to the planned shared use path to the west of the Susie Wilson Road 
intersection via crosswalk. 

• A bicycle signal and bicycle crosswalk on the VT Route 15 westbound approach at the 
Susie Wilson Road intersection, to access an eastbound buffered bike lane. This provides 
for the potential of a future eastbound bus stop. 

• Two (2) VT Route 15 eastbound receiving lanes at the Susie Wilson road intersection if 
needed for the Susie Wilson road improvements.  This requires removing the existing 
median for approximately 300 feet. The median removal could be deferred until the Susie 
Wilson Road improvements require them. Bike lane separation using vertical elements, 
such as flexible posts, should be considered in the vehicle merge areas. 

• Westbound buffered bike lane exits to a shared use path approximately 400 feet prior to 
Susie Wilson Road. 

• Median is retained, restricting left turns, and requiring continued use of jug handles for U-
turns at the Susie Wilson Road and West Street Extension intersections. 

• Provisions for westbound bus stops are included via pavement markings and signs. 

• VT Route 15 eastbound buffered bike lane connects to buffered bike lane east of the 
West Street Extension intersection. 

• VT Route 15 westbound buffered bike lane extends approximately 200 feet east of the 
West Street extension intersection and connects to the existing buffered bike lane. This 
reduces the VT Route 15 westbound approach lanes from two to one lane. 

• VT Route 15 eastbound right turn lane crosses eastbound buffered bike lane on west 
approach to the West Street extension intersection. 

• VT Route 15 continues to provide for temporary 4 lane operation during the CVE, by using 
traffic cones, but will restrict bicycle traffic in the buffered bike lanes. 

• The existing northside 5-foot asphalt sidewalk is widened to 8 feet.  

• Estimated construction cost is $800,000  

These improvements do not impact drainage, right-of-way or utilities, or require permits, allowing 
this alternative to be readily implemented, subject to available funding. Many of the 
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improvements could be eligible for a VTrans Class One town highway resurfacing project and 
therefore minimizing the local cost.  

Based on the VTrans’ 1964 plans, the existing highway right-of-way is approximately 8 feet north of 
the northern edge of the existing 5-foot sidewalk. This allows for the existing sidewalk to be 
widened by 3 feet in the northerly direction, to a width of 8 feet. This puts the north edge of 
sidewalk 3 feet closer to development and would require some construction and/or grading 
easements.  

Operational Impacts 

Analyses were performed to assess the potential traffic impacts of reducing the number of travel 
lanes on VT Route 15, from four lanes to two lanes, between Susie Wilson Road and West Street 
Extension. These analyses are documented in a memo in Appendix D. The assessment includes 
the two endpoint intersections at Susie Wilson Road and at West Street Extension. The analyses 
indicate that capacity along the roadway segment from Susie Wilson Road to West Street 
Extension is sufficient with the lane reduction. The analyses also indicate the need to maintain two 
lanes on the westbound approach to the intersection with Susie Wilson Road. At the West Street 
intersection there is adequate capacity to permit elimination of one of the two westbound 
through lanes. 

CCRPC staff used the regional travel demand model to estimate the increase in vehicle travel 
delay and resulting decrease in traffic volume due to a lane reduction in each direction along 
this segment. The model predicts that the lane loss/capacity reduction would cause some 
motorists to divert to an alternate route, Susie Wilson Road and VT Route 289. The model only 
considered reducing from 4 to 2 lanes in the roadway segment without assuming changes to the 
intersections. It was based on the 2015 PM peak hour traffic volumes. Results are displayed below. 
Given the posted speed limit of 45 MPH, with a roadway segment length of approximately 2,250 
FT, a baseline travel time was determined to be 34 seconds. A lane reduction increases travel 
time 41% to 48 seconds for westbound travel and increases travel time 32% to 45 seconds for 
eastbound travel along this segment. 

Table 8 Anticipated Changes in Travel Delay and Roadway Volumes Due to Lane Reduction 

 Delay Increase Per Vehicle 
(Seconds) 

PM Peak Hour Volume 
Changes (Vehicles) 

Westbound 14 -73 
Eastbound 11 -27 

 
The carrying capacity of the VT Route 15 roadway segment between the two intersections was 
first considered. The 2010 Highway Capacity Manual provides a baseline capacity for a multilane 
highway segment with a speed limit of 45 MPH of 1,900 pc/h/ln (passenger cars per hour per 
lane). With two lanes in each direction along this segment, 3,800 vehicles per hour is assumed to 
be the directional capacity. The table below displays volume-to-capacity (V/C) ratios calculated 
for the baseline and reduced lane conditions, using 2017 directional PM peak hour volumes 
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obtained from VTrans. As shown, volume-to-capacity ratios will increase with the lane reduction, 
however the resulting operating ratios remain well below capacity. 

Table 9 Roadway Segment Operations Analysis 

 Existing Lane Reduction 

Direction Volume Capacity V/C Ratio Volume Capacity V/C Ratio 
Westbound 555 3800 0.15 482 1900 0.25 
Eastbound 749 3800 0.20 722 1900 0.38 

 
Intersection operations analyses were conducted to determine if the road diet treatment could 
be carried through both intersections. Conditions with and without the lane reduction were 
compared. For the “with lane reduction” conditions, the estimated changes in volume reported 
in Table 8 were assumed. From a geometric perspective, the “with lane reduction” conditions 
eliminated a VT Route 15 westbound through travel lane at both intersections. (The eastbound VT 
Route 15 approaches would be unaffected by the lane reduction as they each provide only a 
single through lane under existing conditions.) Results, displayed below, indicate no change to 
the overall LOS B for the West Street Extension intersection, with intersection delay remaining the 
same, and the Volume-to-Capacity ratio essentially remaining the same. Results of analyzing 
having only one through lane on the VT Route 15 westbound approach at Susie Wilson Road 
indicate the need to maintain two lanes for at least 300 feet, tapered to one westbound lane 
upstream. This is based on the queue calculations and signal green phase duration for this 
approach. That analysis is documented in the memo in Appendix D. Results below show that 
Alternative 2 has no significant impact to traffic operations compared with Alternative 1, the No 
Action alternative. 

 
Table 10 Intersection Capacity Analysis Results 

    
1 V/C = Volume-to-capacity ratio for critical movements 

2 Delay = Average delay expressed in seconds per vehicle  
3 LOS= Level of Service 

 Future DHV (2030) 
 Alternative 1 (No Action) Alternative 2 

 Peak 
Hour LOS1 Delay2 V/C3 LOS1 Delay2 V/C3 

Signalized Intersection 

VT Route 15 / Susie Wilson Rd 
 AM C 27.2 0.94 C 27.2 0.94 
 PM D 48.2 0.99 D 48.2 0.99 

VT Route 15 / West Street Ext 
 AM B 10.1 0.52 B 11.1 0.58 
 PM B 17.4 0.85 B 18.2 0.85 
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6.3 ALTERNATIVE 3: THREE LANES NO MEDIAN 

This alternative removes the existing median and converts the existing 2 travel lanes in each 
direction into a single travel lane, with a left turn lane for eastbound traffic, and a buffered bike 
lane in each direction. A typical section of this alternative is shown below, and an alternative 
plan is on the following page.  

Figure 29 Alternative 3 Typical Section 

 

 
  







VT ROUTE 15 BICYCLE/PEDESTRIAN IMPROVEMENTS STUDY, SUSIE WILSON ROAD TO WEST STREET 
EXTENSION 
 

 

July 31, 2018 48 
 

As shown on the plan this alternative includes the following features: 

• Eastbound and westbound buffered bike lanes on VT Route 15, single travel through 
lanes, and a left turn lane for eastbound traffic, to access north side driveways. 

• Connection to the planned shared use path at the west of the Susie Wilson Road via a 
crosswalk. 

• A bicycle signal and bicycle crosswalk on the VT Route 15 east approach to access 
eastbound buffered bike lane. This does provide for the potential of a future eastbound 
bus stop. 

• Two (2) VT Route 15 eastbound receiving lanes at the Susie Wilson road intersection. This 
requires reducing the existing median from 16 feet wide to 4 feet for approximately 300 
feet. The median removal could be deferred until the Susie Wilson Road improvements 
required them. Vertical bike lane separation vertical elements, such as flexible posts or 
armadillos, should be considered in the vehicle merge area. 

• Westbound buffered bike lane transitions to shared use path approximately 400 feet prior 
to Susie Wilson Road.  

• Median is removed, allowing left turns into and out of north side driveways. 

• Provisions for westbound bus stops are included via pavement markings and signs. 

• VT Route 15 eastbound buffered bike lane connects to buffered bike lane on the east 
side of West Street Extension intersection. 

• VT Route 15 westbound buffered bike lane extends approximately 200 feet east of the 
West Street extension intersection and connects to the existing buffered bike lane. This 
reduces the VT Route 15 westbound approach lanes here from two to one lane. 

• VT Route 15 eastbound right turn lane crosses eastbound buffered bike lane on west 
approach to the West Street extension intersection. 

• VT Route 15 continues to provide for temporary 4-lane operation during the CVE, by using 
traffic cones, but will restrict bicycle traffic in the buffered bike lanes. 

• The estimated construction cost is $1,800,000. 

This alternative results in over one acre of new and expanded impervious surface which surpasses 
the threshold and will require an operational stormwater permit. Because some of the existing 
impervious will be replaced by the new grass buffer areas, however, the total new and 
expanded impervious can be offset. The net total requiring treatment is roughly 1/3 of an acre. 
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This can be treated within the proposed green buffers, in a relatively low-maintenance manner, 
with bioretention, box filters or a combination of the two. 

These improvements impact curbs and drainage, require some road reconstruction and a 
stormwater operational permit and have a greater construction cost. Many of the improvements 
could be eligible for a VTrans Class One town highway resurfacing project and therefore 
reducing the project and/or local cost.  

Operational Impacts 

The same traffic operations analyses performed for Alternative 2 were also applied to Alternative 
3. Results below also show that Alternative 3 has no significant negative impact to traffic 
operations compared with Alternative 1, the No Action alternative. 
 
Table 11 Intersection Capacity Analysis Results 

   
1 V/C = Volume-to-capacity ratio for critical movements 

2 Delay = Average delay expressed in seconds per vehicle  
3 LOS= Level of Service 
 

6.4 OPTION A: ETHAN ALLEN TO SUSIE WILSON BIKE LANE  

During PAC discussions, it was pointed out that bicyclists traveling eastbound on the future shared 
use path, who intend to continue eastbound on VT Route 15, would have to cross Susie Wilson 
Road and then VT Route 15, likely requiring two signal phases. To address this and provide an 
additional and more direct connection for eastbound bicyclists, an option, that could be added 
to either of the previously described alternatives, was developed. Option A provides a 5-foot bike 
lane and 2-foot buffer for eastbound bicyclists between Ethan Allen Avenue and Susie Wilson 
Road along VT Route 15. This is accomplished by removing the existing median, which varies from 
4 to 16 feet wide, from Ethan Allen Avenue to Susie Wilson Road, and reducing the eastbound 
travel lanes from 12 feet to 11 feet. The existing westbound lanes would remain 12 feet wide and 
the planned 10-foot shared use path on the northside would remain.  

 

 Future DHV (2030) 
 Alternative 1 (No Action) Alternative 3 

 Peak 
Hour LOS1 Delay2 V/C3 LOS1 Delay2 V/C3 

Signalized Intersection 

VT Route 15 / Susie Wilson Rd 
 AM C 27.2 0.94 C 27.2 0.94 
 PM D 48.2 0.99 D 48.2 0.99 

VT Route 15 / West Street Ext 
 AM B 10.1 0.52 B 11.1 0.58 
 PM B 17.4 0.85 B 18.2 0.85 
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This option includes a connection from the planned shared use path on the north side of VT Route 
15 to a short on-road bike lane segment on Ethan Allen Avenue. Eastbound bicyclists enter the 
southbound Ethan Allen Avenue bike lane, use the existing traffic signal phase to turn left across 
VT Route 15 and enter the eastbound bike lane. This bike lane connects to the proposed 
eastbound bike lane east of the Susie Wilson Road intersection, where users are controlled by the 
signal. This option is compatible with Alternatives 2 and 3 and retains the crossings at the Susie 
Wilson Road Intersection as proposed in these alternatives. This option has no right-of-way or utility 
impacts and requires no permits. As this portion of VT Route 15 is a state highway, owned and 
maintained by VTrans, it requires their concurrence and can be part of a future state highway 
resurfacing project. A plan of this alternative follows. 

A westbound bike lane was discussed but is not recommended. Westbound bicyclists, whether 
on the shared use path or on a bike lane, still need to cross with a signal phase at Susie Wilson 
Road. It was concluded it would be safer to encourage westbound bicyclists onto the shared use 
path east of Susie Wilson Road. 

6.5 COMPARISON OF ALTERNATIVES 

6.5.1 Alternative Impacts 

Traffic Operations 

The most significant variance in traffic operations between Alternatives 2 and 3 is the effects on 
the existing westbound VT Route 15 U-turn operation at Susie Wilson Road. This U-turn operation is 
problematic in that is does not have a dedicated signal phase but operates concurrently with 
the Susie Wilson Road left turn signal phase. This requires motorists using the U-turn to make use of 
gaps in Susie Wilson Road left turning traffic during their green phase. Alternative 2 does not 
address this condition and the current operation remains, pending the Susie Wilson Road 
improvements currently being developed by VTrans. 

Alternative 3 removes the VT Route 15 median between Susie Wilson Road and West Street 
Extension which allows left turns to and from the VT route 15 driveways and removes the U-turn 
operation. Alternative 3 also removes the channelized right turn on the westbound VT Route 15 
approach to the intersection with Susie Wilson Road, which has little impact on the intersection 
performance. 

Alternatives 2 and 3 maintain the existing lane configuration at the Susie Wilson Road intersection, 
including the 2 westbound and eastbound approach lanes on VT Route 15. Although a VT Route 
15 bike crossing phase is added to the signal phasing, this phase is concurrent with the VT Route 
15 left turn phase and does affect the intersection’s capacity.  

VT Route 15 eastbound currently has two lanes east of the Susie Wilson Road intersection. The 
right lane becomes an exclusive right turn only lane approaching the West Street Extension 
intersection. Alternatives 2 and 3 address this by providing a VT Route 15 eastbound merge after 
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the Susie Wilson Road Intersection and then right turns diverge into an eastbound right turn lane 
on the approach to West Street Extension. This right turn lane is approximately 150 feet long. The 
future year traffic analysis indicates the eastbound through traffic lane at the West Street 
Extension intersection, will have 95% queues greater than 400 feet. In peak periods there will be 
queues and delay greater than the analysis since right turning vehicles will not be able to access 
the right turn lane due to the queued through vehicles. This condition on this eastbound 
approach is unchanged by the alternatives and suggests further traffic improvements may be 
needed at this intersection in the future regardless of implementing the alternatives or not. 

The westbound approach on the VT Route 15/West Street Extension intersection is reduced from 
two lanes to one lane in both alternatives. This has little impact on the intersection performance 
and reduces the number of lanes pedestrian must cross.  

The table below indicates no significant difference in traffic operations among Alternative 1 (No 
Action), Alternative 2, and Alternative 3. Alternative 2 and Alternative 3 are both acceptable in 
terms of traffic operations. 
 
Table 12 Comparison of Intersection Capacity Analysis Results Among Alternatives 

1 V/C = Volume-to-capacity ratio for movements 

2 Delay = Average delay expressed in seconds per vehicle  
3 LOS= Level of Service 
 
Safety Impacts 

Safety for pedestrians and bicyclists is improved in Alternatives 2 and 3. Bicyclists have the choice 
of a buffered bike lane or an 8-foot path along VT Route 15. Alternative 3 removes the 
westbound right turn slip ramp and corresponding non-signalized crosswalk at Susie Wilson Road. 
Since U-turns need to be provided, Alternative 2 retains the westbound right turn slip ramp 
crosswalk at the Susie Wilson Road intersection. This is a yield control condition and the slip ramp 
radius encourages higher turning speeds. The slip ramp crossing in Alternative 2 is improved by 
realigning the crossing and providing a yield condition.  

 Future DHV (2030) 
 Alternative 1 (No Action) Alternative 2 Alternative 3 

 Peak 
Hour LOS1 Delay2 V/C3 LOS1 Delay2 V/C3 LOS1 Delay2 V/C3 

Signalized Intersection 

VT Route 15 / Ethan Allen Ave 
 AM C 23.0 0.74 No Change from Alt 1 
 PM B 18.3 0.84 No Change from Alt 1 

VT Route 15 / Susie Wilson Rd 
 AM C 27.2 0.94 No Change from Alt 1 
 PM D 48.2 0.99 No Change from Alt 1 

VT Route 15 / West Street Ext 
 AM B 10.1 0.52 B 11.1 0.58 No Change from Alt 2 
 PM B 17.4 0.85 B 18.2 0.85 No Change from Alt 2 
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Right-of-Way (ROW) Impacts 

Based on the 1964 record plans, the Right-of-Way width varies but generally is 90 feet wide, is 8 
feet north of the northside sidewalk, and is 10 feet south of the southside curb. Alternatives 2, 3 
and Option A do not require permanent acquisitions but may require easements for construction.  

Environmental Resource Impacts 

Based on the desktop research and site visit there are no known impacts to natural resources, 
such as wetlands, streams, wildlife, or rare and endangered species, for any alternatives.  

Cultural Resource Impacts 

A preliminary cultural resources assessment was done as part of the 2013 VT Route 15 Bicycle and 
Pedestrian Study. The assessment area was limited to west of Susie Wilson Road, and therefore 
does not include the project area east of Susie Wilson Road. Due to this being a scoping report 
update, a cultural resource assessment was not conducted. Given the disturbance of the 1964 
construction and the limited nature of the alternative’s construction, impacts to cultural resources 
are not anticipated. This will need to be confirmed if a National Environmental Policy Act (NEPA) 
process is required.  

Utility Impacts 

Existing utilities in the project area includes aerial electric distribution and communication lines, 
underground sewer, water, gas, electric and communications. The limited construction of the 
alternatives does not impact utilities and does not require their wholesale relocation. Alternative 
3, which relocates the northside curb, does require new curbside drainage inlets and may require 
isolated waterline and hydrant relocations. 

Stormwater Impacts 

Alternatives 1 and 2 add less than the 1 acre threshold of new impervious and therefore 
stormwater treatment and a stormwater permit is not required. Alternative 3 does exceed the 
threshold and stormwater treatment and a stormwater permit is required. 

3.4.4 Project Costs 

The following table is a summary of the project costs for alternatives. The costs include a full 
overlay of the roadway and much of the cost could be eligible for a VTrans Class 1 Town 
Highway paving project.  A Right-of-way cost has been included when construction easements 
are anticipated. 
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Table 13 Summary of Project Costs 

Item Alternative 1: 
No Action 

Alternative 2  
(2 lanes with 

Median) 

Alternative 3 
(3 Lanes No 

Median) 

Option A 
(EAA to SWR 
Bike Lane) 

Construction Costs $0 $800,000 $1,800,000 $240,000 
Right-of-Way Costs $0 $10,000 $10,000 $0 
Design Engineering $0 $120,000 $270,000 $40,000 
Construction Engineering $0 $80,000 $180,000 $30,000 

TOTAL PROJECT COSTS $0 $1,010,000 $2,260,000 $310,000 

6.5.2 Evaluation Matrix 

The following table provides an evaluation matrix summarizing the above information pertaining 
to traffic operations, safety, right-of-way, environmental, cultural resources, utilities, and project 
costs. The major difference is traffic operations and project costs. Alternative 3 eliminates the 
problematic U-Turn at Susie Wilson Road and reduces the U-Turn’s user costs by providing a more 
direct route. Alternative 3 does remove the median and its vegetation but replaces it by 
providing a greater buffer and separation between the northside development and the travel 
lanes. This buffer allows for vegetation and an enhanced separation. Alternative 3 does come at 
an additional cost but not substantially greater impacts. 

CRITERIA Alternative 1: No 
Action 

Alternative 2: Two 
Lanes with Median 

Alternative 3: Three 
Lanes No Median 

Option A: EEA to 
SWR Bike Lane 

Project Costs $0 $1,010,000 $2,260,000 $310,000 

PURPOSE AND NEED 

Complete a 
missing bicycle 
link 

No 
 

Yes 
 

Yes 
 

 Yes 
 

Support goals for 
active mobility No 

Yes 
 

Yes 
 

Yes 
 

Facilitate use by all 
ages and 
experience 

No 
 

Yes 
 

Yes 
 

Yes 

IMPACTS 

Traffic Operations Does not address 
U-turn at SWR 

Does not address 
U-turn at SWR 

Addresses U-turn at 
SWR None 

Safety No Improvement Improved Improved Improved 

Right-of-way None Minor Minor None 

Environmental  None None None None 

Cultural      
Resources None None None None 
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CRITERIA Alternative 1: No 
Action 

Alternative 2: Two 
Lanes with Median 

Alternative 3: Three 
Lanes No Median 

Option A: EEA to 
SWR Bike Lane 

Utilities/ Drainage None None 

Minor Light Pole 
Relocation and 

Drainage 
Modifications 

None 

Stormwater No Change Minor Change/ No 
Permit 

Change 
w/Treatment 
Opportunity 

Minor Change/No 
Permit 

 Table 14 Evaluation Matrix 

7.0 STAKEHOLDER INPUT AND RECOMMENDATIONS 

An alternatives presentation meeting was noticed and then conducted on June 27, 2018 at the 
Essex Town Offices.  Some attendees expressed a concern on the traffic impacts of a reduction 
from four to three lanes. It was pointed out that VT Route 15 westbound traffic often queues back 
from the Susie Wilson Road intersection eastward to West Street Extension. Discussions concluded 
these queuing is due to VT Route 15 traffic turning traffic onto Susie Wilson block the westbound 
traffic and create the queue. The proposed alternatives do not address the Susie Wilson Road 
intersection operational issues as this is part of the VTrans Scoping project and the proposed 
alternatives do not impact the capacity of the intersection.  

All attendees who voiced a preference supported Alternative 3 as it is likely to meet the needs of 
more users compared to Alternative 2 and it addresses the Susie Wilson Road intersection U-turn 
operation.  

8.0 MUNICIPAL PREFERRED ALTERNATIVE 

With input received at the public meetings considered, Village and Town Engineering and 
Planning Staffs worked cooperatively to produce a series of recommendations relative to the 
project.  The Staff recommendations are: 
 

1. The Preferred Alternative is Alternative 3, with Option A: Three Lanes, no median, on-road 
bike lanes and a multi-use path on the north side to replace the current sidewalk and 
 

2. The VTrans Susie Wilson Road Corridor Project should be split into three separate projects 
as per the following: 
 

a. VTrans would continue to design the Susie Wilson Road/VT15 intersection but track 
that project both for timing and funding with the Route 15 Bicycle/Pedestrian 
Improvements project, using Alternative 3 

 
b. The bike lane portion of the Susie Wilson Road Corridor work should be turned over 

to the Town to run as a VTRANS local project and 
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c. VTrans would continue to design the Kellogg Road/ Susie Wilson Road intersection 
and 

 
3. Funding for the Route 15 Bicycle/Pedestrian Improvements project would utilize the 

unused Class 1 paving funds to help defray the project costs (promised Class 1 paving 
was delayed until this scoping study was completed) and  

 
4. Consideration be given by VTrans to include Option A: Ethan Allen to Susie Wilson Road 

Bike Lane in the project to be constructed as presented in the scoping study. 
 
A memo outlining the Village and Town recommendations can be found in Appendix A. These 
recommendations will be provided to the Village Trustees and Town Selectboard for discussion 
and to seek their endorsement. 
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Kickoff Meeting 
VT 15/Pearl Street Scoping Study Alternatives Analysis & VT 15 Athens Drive to I-289 Shared Use Path, 
195311490 & 19531507 

Date/Time: October 16, 2017 / 11:00 AM 

Place: Stantec, Mt. Mansfield Conference Room 

Next Meeting: TBD 

Attendees: Christine Forde (CCRPC), Greg Edwards (Stantec), Erik Alling (Stantec), Sean 
Neely (Stantec), Polly Harris (Stantec) 

Absentees: N/A 

Distribution: Attendees 

 
Item: Action: 
Updated Proposal 
There are a few minor errors in the most recently 
submitted version of the SOW 

Greg will update and resubmit the proposal 

 

Susie Wilson/VT 15 Intersection Scoping Study 
VTrans is currently scoping intersection improvements 
to the Susie Wilson/VT 15 intersection. Christine 
requests that Stantec keep in contact with VTrans so 
that the two studies do not end up contradicting 
each other.  

 

Stantec will contact VTrans PM Patti Coburn 
to establish communication to be 
maintained throughout the scoping process. 

Base Mapping 
The CCRPC has developed base mapping for the 
Pearl St. study and will also provide base mapping for 
the shared use path study. Christine requests that 
Stantec work with Pam Brannigan directly. 

 

 
Sean will contact Pam and will work with her 
to receive base mapping and associated 
GIS files. 

Permanent Project FTP Site 
An FTP site will be established to facilitate the transfer 
of project files.  

Erik will create the permanent FTP site and 
will distribute a link to the team members. 

Traffic Analysis 
Stantec will perform analysis on Susie Wilson/VT 15 to 
determine impacts of adding a pedestrian phase. 

Stantec has crash data for shared use path  
project, Sean to obtain crash data for Pearl 
Street project.  

 
Pearl Street Median Island 
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Christine mentioned that an acceptable alternative to 
explore would be the removal of the median island 
along VT 15.  

Christine to verify with Robin that removal of 
the island is an option that may be 
considered. 

Local Concerns Meeting  
Greg mentioned that a LCM should be organized as 
soon as is practical. After some discussion, attendees 
agreed that early to mid-December would be a 
good time to hold the meeting 

 

Greg to provide a sample LCM presentation. 
Christine will reach out to the Town and the 
Village to find some potential dates. 

Christine to determine if holding a combined 
meeting for both projects is feasible.  

Greg/Stantec to obtain property owner 
addresses to use for meeting invitations. 

Environmental/Permitting 
For the scoping of each project, Stantec will need to 
determine permitting needs. This will potentially 
include NEPA, CGP, Wetlands & Corps permits. 

Polly to conduct desktop reviews of each 
project area. Permitting needs will be 
assessed and included in the reports. 

Utilities 
Utility information will need to be included in the 
alternative analyses of both studies. 

Greg will contact utility companies to obtain 
available relevant information. 

Town/Village path/Pedestrian Commissions 
Both the Town and the Village have path and 
pedestrian commissions. They should be involved 
throughout the scoping process.   

Additionally, the State should be made aware of the 
projects. 

Erik will coordinate with Village and Town 
representatives. 

 

Erik will coordinate with VTrans bike/ped 
program manager Jon Kaplan. 

 
The meeting adjourned at 12:00 PM 
 
The foregoing is considered to be a true and accurate record of all items discussed. If any 
discrepancies or inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting 

 

Erik Alling, PE 
Project Manager 
Phone: (802) 864-0223 
Erik.Alling@stantec.com 

Attachments: Sign-in Sheet 
c. Design File 
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Local Concerns Meeting   

VT 15 Susie Wilson Road to West St. Extension Scoping Study / 195311490 

Date/Time: January 22, 2018 / 6:00 PM 

Place: Village of Essex Junction Municipal Offices 

Next Meeting: TBD 

Attendees: Christine Forde (CCRPC), Sai Sarepalli (CCRPC), Sean Neely (Stantec), Erik Alling (Stantec) 
Robin Pierce (Village of Essex), and public attendees (see attached sign-in sheet) 

Absentees: Greg Edwards 

Distribution: CCRPC, Stantec, Village of Essex 

 
Item: Action: 
Project Limits 

An attendee asked about why the project overlaps with the 
Colchester Essex Path project. I.e. why will there be two bike related 
projects between Ethan Allen Avenue and Susie Wilson Road. 

Sean explained that Ethan Allen Ave may prove to be 
a safer location to transition bicyclists from the side 

path to on-road facilities 

 

Street Trees 

A few of the attendees expressed concerns regarding the removal of 
the center island and its trees. Other attendees were OK with the 
trees being removed if it meant reducing lanes and slowing vehicles 
through this corridor. 

Sean explained that if a road diet is pursued, there will 
not be enough space to keep the median island and 

trees without widening outside the existing limits of the 
roadway. This is problematic from a cost and ROW 

standpoint. These factors, however, will be addressed 
and weighed as part of the alternative selection 

process of the scoping study. 

Speed Limit 

An attendee said that the speed limit should be lowered as vehicles 
travel at high speeds along this corridor. 

Speed limit reduction alone often has no effect on 
vehicle speeds. A road diet, however will reduce the 
number of travel lanes and should have a significant 

impact in reducing vehicle speeds. 

Lane Reductions 

An attendee asked if reducing travel lanes was the preference at this 
point. 

Sean replied that this is one option among others that 
will be considered during the scoping process. 

Colchester Essex Path Crossing of VT15 

Jason Van Driesch asked if the Colchester Essex Path could be 
extended along the southern/eastern edge of VT 15 all the way to the 
intersection of Susie Wilson Road   

Christine replied that this area is out of the project 
area for this current scoping study. 
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Item: Action: 
West Street Extension Right Turn Lane 

An attendee commented that the right turn lane for VT 15 
eastbound/West Street Extension is very long. 

Sean said that this area will be analyzed during the 
scoping process and may be able to be reduced in 

length. 

Traffic Volumes vs. Reduced Lanes 

An attendee asked if reducing lanes will work from a traffic standpoint 
given the high volume of vehicles. 

Sean replied that this will be analyzed during scoping. 

Bike Specific Signals 

An attendee asked if the bike lanes could have their own signals. 
Sean replied that this may not be feasible for this 

application. 

Susie Wilson U-Turn 

An attendee asked if the U-Turn at Susie Wilson/VT 15 is necessary. 
This U-turn is currently needed for eastbound traffic 
exiting from the north side of VT 15 between Susie 

Wilson and West Street extension. This is because the 
median prevents left hand turns from these properties. 

If the median is removed, the need for the U-turn will 
be eliminated and it can likely be decommissioned.  

Protected Bike Lanes 

There was general support for physically separated bike lanes as 
they will allow many users to use the bike lanes. Even with the 
painted buffers, many attendees were concerned that the bike lanes 
will not be safe enough for children. 

Sean remarked that the maintenance issues that will 
arise due to the inclusion of physical barriers may 

make it difficult to justify them for this project. 

Bike Path vs. Bike Lanes 

The attendees were drawn over the benefits of a dedicated bike path 
vs. on-road bike lanes.  

Sean mentioned that the issue with a bike path is that 
it cannot go on the southern side of VT 15 because of 

the steep slopes and railroad. The northern side is 
also a challenge due to the many driveways. The 

drives create conflict points/safety concerns. 

Pedestrian Island at Susie Wilson 

Attendees were in favor of making the Susie Wilson crosswalk safer 
by adding a refuge island. 

Sean said that this may be possible and that it will be 
considered during scoping. 

 
 

The meeting adjourned at 7:30 pm 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies or 
inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting Services Inc. 
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Erik Alling, PE, ENV SP 
Project Manager 
 
Phone: Sender's Phone 
Fax: Sender's Fax 
Sender's Email Address 

Attachment: Attachment 

c. Cc List 
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Alternatives Meeting 
VT 15 Susie Wilson to West Street Extension Bike/Pedestrian Improvements Scoping Study / 195311490 

Date/Time: June 27, 2018 / 7:30 PM 

Place: Essex Town Offices 

Next Meeting: N/A 

Attendees: See attached attendance list 
Absentees: N/A 

Distribution: Project Advisory Committee 

 

An alternatives presentation was provided that described existing conditions, purpose and need and the 
developed alternatives. The 3 alternatives evaluated include No action, 2 lanes with Median, and 3 Lanes No 
Median. The following are questions and comments received from the public. 

Item: Action: 
ROW Impacts 

How much land would need to be taken to 
complete this project? 

It is expected that only temporary easements, such as those 
necessary for grading, will be needed for this project. 

Impact to Existing Trees 

Will widening the existing sidewalk to 8’ 
necessitate the removal of existing mature 
trees? 

Will the trees that would be removed along 
with the median be replaced? 

The path could potentially be narrowed to avoid mature trees. 

 

 

Yes, the new green strip created on the north side of the road 
would provide space for replacement trees. 

Reduction in the Speed Limit 

Will the speed limit along the corridor be 
reduced? 

The speed limit could be reduced with or without this project, 
however reducing the roadway from 4 lanes to 2 through lanes 
will slow traffic. 

New Development Between Susie 
Wilson and West Street Extension 

Did the traffic data used for the analysis of 
the intersection consider the new condo 
development to be constructed along this 
corridor? 

Not specifically, however the analysis did assume a 0.5% 
growth rate which has proven to be quite accurate for the 
region. 

Traffic Concerns 

General concern related to the existing 
traffic, and the perception that reducing 

The existing traffic issues are not related to the capacity of VT 
15 rather the coordination of the Susie Wilson/VT 15 signal and 
the signals along Susie Wilson Road. Spillback from the Susie 
Wilson signals causes the Susie Wilson/VT 15 intersection to 
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travel lanes may exacerbate the problem, 
was expressed by several attendees. 

 

be blocked during peak hours. This project will not reduce 
capacity through the intersection and will therefore have a 
neutral impact on traffic issues. VTrans, however, is currently 
studying the Susie Wilson/VT 15 intersection and 
improvements to this intersection, along with coordination with 
the Susie Wilson signals, could potentially improve signal 
operations at this intersection. The Project Team has been, 
and will continue to be, in coordination with VTrans related to 
the two projects.  

Existing Slip Ramp/Eastbound U-Turn 

Would removing the U-Turn at Susie 
Wilson Road improve the operation of this 
intersection? 

It potentially could have a positive impact on the operation of 
the intersection depending on how U-turns are accomplished 
without it.  

Left Turn for Westbound Traffic to the 
First Few Drives Along VT 15 West of 
Susie Wilson 

Since the first 3-4 drives west of the Susie 
Wilson/VT 15 intersection are within the 2-
lane merging area, how will people using 
these drives access them when driving 
westbound on VT 15. 

They will have to use the left thru-lane to access the drives and 
will cross 2 eastbound lanes. 

Construction Issues of Alternate 2 vs. 3 

Will Alternative 3 substantially increase 
construction activities, especially at night? 

Alternative 3 is a more involved concept and will require a 
longer construction duration compared to Alternative 2, 
however, long term benefits to traffic and the added green 
space may make the additional construction worthwhile in the 
long term. 

Preferred Alternative 

All attendees who voiced a preference 
supported Alternative 3 as it is likely to 
meet the needs of more users compared 
to Alternative 2 

 

The meeting adjourned at 8:30 PM 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies or 
inconsistencies are noted, please contact the writer immediately. 

Stantec Consulting Services Inc.  
 

 
 
Erik Alling PE, ENV SP 
Project Manager 
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Phone: (802) 864-0223 
Erik.alling@stantec.com 

Attachment: Attendance List 

c. Design File 



Memorandum 
 
TO: Evan Teich, Municipal Manager 
       Essex Selectboard 
       Essex Junction Trustees 
FROM:  Dennis Lutz, P.E, Public Works Director 
              Darren Schibler, Town Planner 
              Rick Hamlin, P.E., Village Engineer 
              Robin Pierce, Village Planner 
              Ricky Jones, Village Public Works Superintendent 
DATE: 17 July 2018 
SUBJECT: Preferred Alternative for the Route 15 Sidewalk/Path Study for the Section from Susie 
Wilson Road to West Street Extension 
 
ISSUE: The issue is whether or not the Selectboard and Trustees will approve the staff 
recommendation for Alternative 3 (with added comments) as outlined in the Scoping Study 
prepared by Stantec Engineering. 
 
DISCUSSION: A revised Scoping Study has been prepared to address the completion of the 
remaining bicycle link between Susie Wilson Road and the Five Corners.  The remaining link falls 
between Susie Wilson Road and West Street Extension. This project was identified as a 
component element of the Circumferential Highway Alternative Project Process from the off-
ramp of the interstate in Winooski to West Street extension. The original scoping project was 
split into three separate components with the project under consideration being the third leg of 
the original Circumferential Highway VT15 Bicycle/Path Scoping Project.  
 
The current Scoping Study was performed using funding provided by both communities, 
VTRANS and the CCRPC and looked specifically at the location from Susie Wilson Road to West 
Street Extension.  Stantec Engineering recently completed the referenced Scoping Study, 
reviews have been made by staff on the project and public hearings have been held for input on 
the proposed link.  In order to apply for funding to prepare final designs, obtain right-of-way 
and construct the project, the local municipal governing board must select a preferred 
alternative.  Since the project limits fall within both the Town and the Village, both Boards need 
to take action and agree on the selected alternative. 
 
Village and Town Engineering and Planning Staffs have worked cooperatively to produce a 
unanimous series of recommendations relative to the project.  Staff will be available to provide 
more information on the rationale leading to the recommendation to the two Boards when this 
memorandum is presented.  However, it is important to provide information on one aspect of 
the recommendations in this memorandum. 
 
Another Circumferential Highway Alternative project is underway concurrent with this Scoping 
Study and the two projects impact each other.  VTRANS has hired WSP USA to provide 



engineering services to …”advance the concepts towards a design…” on the Susie Wilson 
Corridor between the intersections at VT Route 15 and at Kellogg Road. The conceptual design 
project arose from the CENTS study for the Circumferential Highway that involved both Essex 
and Colchester. The CENTS project includes three improvements in the Susie Wilson Road  
corridor, including 1) the VT15/Susie Wilson Road Intersection to the intersection at Pinecrest 
Drive 2) the addition of bike lanes along Susie Wilson Road and 3) the Kellogg Road/ Susie 
Wilson Road intersection.  This is a very costly project with three separate components that are 
for the most part not linked to each other. Each could be done as a separate project.  This 
would reduce costs on the most critical portions of the combined corridor project, enable the 
portions that need to be done now to move forward more quickly, and result in a coordinated 
and integrated design at the important location where both projects meet. 
 
The issue with respect to the proposed Route 15 Bicycle/Pedestrian Improvements Study for 
the section from Susie Wilson Road to West Street Extension is that the VT15/Susie Wilson 
Road Intersection design must be coordinated with the design of the preferred alternative for 
the Route 15 Bicycle/Pedestrian Improvements Study. To properly and efficiently coordinate 
these two important projects, the Susie Wilson Road corridor work should be split into three 
components with the VT15/ Susie Wilson Road Intersection designed and constructed in 
tandem with the Route 15 Bicycle/Pedestrian Improvements. From the perspective of VTRANS, 
this would spread the funding over a number of years for the corridor work and for the Town 
and Village, this critical intersection would likely be fixed sooner. 
 
The Staff recommendations are: 
 

1) The Preferred Alternative is Alternative 3, with Option A: Three Lanes, no median, on-
road bike lanes and a multi-use  path on the north side to replace the current sidewalk 
and 

2) The VTRANS Susie Wilson Road Corridor Project should be split into three separate 
projects as per the following: 
a) VTRANS would continue to design the Susie Wilson Road/VT15 intersection but track 

that project both for timing and funding with the Route 15 Bicycle/Pedestrian 
Improvements project, using Alternative 3 

b) The  bike lane portion of the Susie Wilson Road Corridor work should be turned over 
to the Town to run as a VTRANS local project and 

c) VTRANS would continue to design the Kellogg Road/ Susie Wilson Road intersection  
and 

3) Funding for the Route 15 Bicycle/Pedestrian Improvements project would utilize the 
unused Class 1 paving  funds to help defray the project costs (promised Class 1 paving 
was delayed until this scoping study was completed) and  

4) Consideration be given by VTRANS to include Option A: Ethan Allen to Susie Wilson 
Road Bike Lane in the project to be constructed as presented in the scoping study. 

 



RECOMMENDATION: It is recommended that the Board of Selectmen and the Village Trustees 
approve Alternative 3, with Option A, as the preferred project alternative including the 
recommendations by Staff as outlined in this document. 
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Initials Date
Calc'd By: ENA 5/15/2018
Checked By: DMY 5/17/2018
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $

201.10 CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS LS $10,000.00 1 $10,000.00
203.15 COMMON EXCAVATION CY $30.00 1550 $46,500.00
203.16 SOLID ROCK EXCAVATION CY $50.00 80 $4,000.00
210.10 COLD PLANING, BITUMINOUS PAVEMENT SY $2.00 19200 $38,400.00
301.35 SUBBASE OF DENSE GRADED CRUSHED STONE CY $35.00 1550 $54,250.00
490.30 SUPERPAVE BITUMINOUS CONCRETE PAVEMENT TON $100.00 3650 $365,000.00
616.41 REMOVAL OF EXISTING CURB LF $10.00 1155 $11,550.00
630.10 UNIFORMED TRAFFIC OFFICERS HR $50.00 500 $25,000.00
630.15 FLAGGERS HR $25.00 500 $12,500.00
635.11 MOBILIZATION/DEMOBILIZATION LS $54,284.00 1 $54,284.00
641.10 TRAFFIC CONTROL LS $15,000.00 1 $15,000.00
646.400 DURABLE 4 INCH WHITE LINE LF $1.50 10700 $16,050.00
646.410 DURABLE 4 INCH YELLOW LINE LF $1.50 5300 $7,950.00
646.480 DURABLE 24 INCH STOP BAR LF $25.00 170 $4,250.00
646.490 DURABLE LETTER OR SYMBOL EACH $120.00 20 $2,400.00
646.50 DURABLE CROSSWALK MARKING LF $15.00 130 $1,950.00
900.645 SPECIAL PROVISION (ADD PED PHASE TO EX. SIGNAL SYSTEM) LS $20,000.00 1 $20,000.00
900.675 SPECIAL PROVISION (GREEN BIKE LANE PAINT) SY $125.00 350 $43,750.00

Subtotal $732,834.00
Contingency 20.00%

Total $879,400.80

Alternative A
Description

VT Route 15 West -  
Alternative 2

Quantity Summary

Essex Village/Essex Town

195311490

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223

V:\1953\active\195311490\transportation\estimate\Opinion of Probable Cost\Opinion of Probable Cost_Alt2.xlsm



Initials Date
Calc'd By: ENA 5/15/2018
Checked By: DMY 5/18/2018
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $

201.10 CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS LS $20,000.00 1 $20,000.00
203.15 COMMON EXCAVATION CY $30.00 7200 $216,000.00
203.16 SOLID ROCK EXCAVATION CY $50.00 360 $18,000.00
210.10 COLD PLANING, BITUMINOUS PAVEMENT SY $2.00 14200 $28,400.00
301.35 SUBBASE OF DENSE GRADED CRUSHED STONE CY $35.00 5900 $206,500.00
490.30 SUPERPAVE BITUMINOUS CONCRETE PAVEMENT TON $100.00 6000 $600,000.00
601.2615 18" CPEP(SL) LF $50.00 320 $16,000.00
604.20 PRECAST REINFORCED CONCRETE CATCH BASIN WITH CAST IRON GRATEEACH $5,000.00 4 $20,000.00
604.412 REHAB. DROP INLETS, CATCH BASINS, OR MANHOLES, CLASS I EACH $1,000.00 16 $16,000.00
616.21 VERTICAL GRANITE CURB LF $35.00 2800 $98,000.00
616.41 REMOVAL OF EXISTING CURB LF $10.00 1155 $11,550.00
630.10 UNIFORMED TRAFFIC OFFICERS HR $50.00 1300 $65,000.00
630.15 FLAGGERS HR $25.00 1300 $32,500.00
635.11 MOBILIZATION/DEMOBILIZATION LS $123,144.00 1 $123,144.00
641.10 TRAFFIC CONTROL LS $15,000.00 1 $15,000.00
646.400 DURABLE 4 INCH WHITE LINE LF $1.50 10700 $16,050.00
646.410 DURABLE 4 INCH YELLOW LINE LF $1.50 5300 $7,950.00
646.480 DURABLE 24 INCH STOP BAR LF $25.00 170 $4,250.00
646.490 DURABLE LETTER OR SYMBOL EACH $120.00 20 $2,400.00
646.50 DURABLE CROSSWALK MARKING LF $15.00 130 $1,950.00
900.645 SPECIAL PROVISION (STORMWATER TREATMENT) LS $30,000.00 1 $30,000.00
900.645 SPECIAL PROVISION (LANDSCAPING) LS $50,000.00 1 $50,000.00
900.645 SPECIAL PROVISION (ADD PED PHASE TO EX. SIGNAL SYSTEM) LS $20,000.00 1 $20,000.00
900.675 SPECIAL PROVISION (GREEN BIKE LANE PAINT) SY $125.00 350 $43,750.00

Subtotal $1,662,444.00
Contingency 20.00%

Total $1,994,932.80

Quantity Summary

Essex Village/Essex Town

195311490

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223 Alternative A

Description

VT Route 15 West -  
Alternative 3

V:\1953\active\195311490\transportation\estimate\Opinion of Probable Cost\Opinion of Probable Cost_Alt3.xlsm



Initials Date
Calc'd By: ENA 5/15/2018
Checked By: DMY 5/18/2018
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $

201.10 CLEARING AND GRUBBING, INCLUDING INDIVIDUAL TREES AND STUMPS LS $10,000.00 1 $10,000.00
203.15 COMMON EXCAVATION CY $30.00 900 $27,000.00
203.16 SOLID ROCK EXCAVATION CY $50.00 300 $15,000.00
301.35 SUBBASE OF DENSE GRADED CRUSHED STONE CY $35.00 500 $17,500.00
490.30 SUPERPAVE BITUMINOUS CONCRETE PAVEMENT TON $100.00 300 $30,000.00
616.41 REMOVAL OF EXISTING CURB LF $10.00 1700 $17,000.00
630.10 UNIFORMED TRAFFIC OFFICERS HR $50.00 250 $12,500.00
630.15 FLAGGERS HR $25.00 250 $6,250.00
635.11 MOBILIZATION/DEMOBILIZATION LS $14,854.00 1 $14,854.00
641.10 TRAFFIC CONTROL LS $15,000.00 1 $15,000.00
646.400 DURABLE 4 INCH WHITE LINE LF $1.50 5000 $7,500.00
646.410 DURABLE 4 INCH YELLOW LINE LF $1.50 1600 $2,400.00
646.480 DURABLE 24 INCH STOP BAR LF $25.00 120 $3,000.00
646.490 DURABLE LETTER OR SYMBOL EACH $120.00 80 $9,600.00
646.85 REMOVAL OF EXISTING PAVEMENT MARKINGS SF $1.00 2300 $2,300.00
900.675 SPECIAL PROVISION SY $125.00 85 $10,625.00

Subtotal $200,529.00
Contingency 20.00%

Total $240,634.80

Alternative A
Description

VT Route 15 West - Sub 
Alternative A

Quantity Summary

Essex Village/Essex Town

195311490

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223

V:\1953\active\195311490\transportation\estimate\Opinion of Probable Cost\Opinion of Probable Cost_SubAltA.xlsm



  
 
 

APPENDIX C 
 

Natural Resources 



Memo 
 

 

  

To: Greg Edwards From: Polly Harris 

 South Burlington, VT  South Burlington, VT 

File: CCRPC VT 15 Susie Wilson Road to 
West Street Extension Scoping Study 
195311490 

Date: November 9, 2017 

 

Reference: CCRPC VT 15 Susie Wilson Road to West Street Extension Scoping Project  
 Natural Resources Review    
 
Stantec Consulting Services Inc. (Stantec) conducted a preliminary review of the natural resources 
present within CCRPC VT 15 Susie Wilson Road to West Street Extension Scoping Study Project area in 
the Village and Town of Essex, Vermont.  Specifically, as part of this investigation, Stantec identified 
and characterized wetlands, streams, rare, threatened or endangered (RTE) species, wildlife 
habitat, agricultural land, 4(f) and 6(f) public lands, and hazardous waste sites.  Following is a 
summary of the findings.   
 
General Site Description 
 
This VT 15 corridor project area extends along VT 15 from Ethan Allen Avenue east to West Street 
Extension.  VT 15 is a busy travel corridor, and the scoping study will evaluate bicycle lane 
alternatives for this corridor.  A shared use path is currently being designed for the VT 15 section from 
Winooski to Susie Wilson Road, and bicycle lanes have been added to VT 15 from West Street 
Extension to the Champlain Valley Exposition.  The scoping study focuses on the missing link between 
these two areas.  The project corridor includes residential and commercial developments along the 
north side of VT 15, and a railroad along the south side of VT 15.   
 
Natural resources were reviewed within 50 feet of the existing road.  
 
Natural Resource Review Summary – Review of Existing Materials 
 
Stantec used the Vermont Agency of Natural Resources (ANR) Natural Resources Atlas mapping 
program1 to evaluate known natural resources within the Project Area. 
 
Wetlands and Streams.  According to the ANR program, there are Vermont Significant Wetland 
Inventory (VSWI) wetlands mapped along Sunderland Brook to the north of the project area (see 
attached ANR Wetlands/Streams figure).  These are Class II wetlands with a regulated 50-foot buffer.  
 
Sunderland Brook flows from east to west to the north of the project area.  This is a perennial stream 
with an ANR 50-foot river corridor (see attached ANR Wetlands/Streams figure).  Sunderland Brook is 
stormwater-impaired.  
 
Additional wetlands are floodplain areas are mapped along the Winooski River to the south (and 
outside) of the project area. 
 

                                                             
1 http://anrmaps.vermont.gov/websites/anra/ 
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RTE Review.  Several state-Threatened and rare plant species and rare habitat types are mapped by 
ANR within the project area (see attached ANR RTE figure).   These plants and habitat types are all 
located along the south side of VT 15.   
  
Agricultural Soils.  According to the Natural Resources Atlas, the soils within the project area include 
Statewide agricultural soils (see attached ANR Prime Ag Figure).  The Farmland Policy Protection Act 
does not apply to projects within existing road ROWs.   If any work is proposed outside of existing 
ROW, authorization from the NRCS via form AD-1006, the Farmland Conversion Impact Rating form, 
may be required.   
 
Public Lands.  The project area does not include public recreation lands (a Section 4(f) resource) or 
public lands developed with Land and Water Conservation Funds (a Section 6(f) resource) (see 
attached ANR Conserved Lands figure).  Note, however, that the Dalton Drive Parade Grounds at 
Fort Ethan Allen and the State Tree Nursery along West Street are in the project vicinity.   
 
Hazardous Waste Sites.  The ANR mapping program was reviewed for information on Hazardous 
Waste Sites in the project vicinity.  No active Hazardous Waste Sites or Hazardous Waste Generators 
are located within the project area (see attached ANR Hazardous Waste figure).    
 
Natural Resource Review Summary – Site Investigation  
 
Stantec conducted a site visit on October 18, 2017 to evaluate natural resources present within the 
project area.   
 
Wetlands/Streams.  The wetlands associated with Sunderland Brook were verified during the site 
investigation.  These wetlands are located to the north of and outside of the project corridor.   
 
One additional wetland area was identified during the site visit.  This wetland is located at the 
northeast corner of the VT 15 and Susie Wilson Road intersection.  The wetland is associated 
Sunderland Brook. This palustrine emergent and scrub/shrub wetland is likely a Vermont Class II 
wetland with a regulated 50-foot buffer.   
 
RTE Species.   Stantec did not verify the presence of RTE species during the October 18, 2017 site visit 
since it was late in the growing season.  Much of the corridor has been disturbed to some degree by 
mowing, clearing, or adjacent development.   Further RTE surveys should be conducted during the 
growing season to verify the presence of any RTE species within the corridor.    
 
Wildlife Habitat.  The project area provides habitat for various wildlife species common to Vermont’s 
suburban areas such as black-capped chickadee (Poecile atricapillus), blue jay (Cyanocitta 
cristata), raccoon (Procyon lotor), skunk (Mephitis mephitis), and gray squirrel (Sciurus carolinensis), as 
well as other species that may travel through the area.  The proximity to VT 15 limits the value of the 
wildlife habitat.  
 
Federal and State Wetland/Stream Regulations.  The US Army Corps of Engineers (Corps) regulates 
wetlands and streams under the provisions of Section 404 of the Clean Water Act.  The Corps has 
issued a Programmatic General Permit for the State of Vermont.  Typically, wetland and stream 
impacts of less than one acre may be covered by a Programmatic General Permit (GP), with 
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impacts of less than 3,000 s.f. often eligible for approval via a one-page Self-Verification Form.  Note 
that the current GP will expire in December 2017, and the new GP may have different conditions 
and requirements.  
 
The Vermont ANR regulates Class I and II wetlands and their buffers.  The wetland area associated 
with Sunderland Brook is likely a Class II wetland.  Therefore, any impacts to this wetland or its 50-foot 
buffer would likely require authorization under the Vermont Wetland Permit or Vermont General 
Permit.  The classification of this wetland must be verified by ANR.   
 
Stormwater designs must address the impaired status of Sunderland Brook.  
 
 
STANTEC CONSULTING SERVICES, INC. 
 
Polly Harris 
Environmental Project Manager 
Phone: (802) 497-6407 
Fax: (802) 864-0165 
Polly.Harris@stantec.com 

Attachments: Photos, ANR Mapping 
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CCRPC VT 15 Susie Wilson Road to West Street Extension Study Area Photographs 
 
 

 
 

Photo 1. View looking east across Susie Wilson Road intersection adjacent to VT 15.  10/18/17 
 
 

 
 

Photo 2. View looking east along the north side of VT 15 showing existing sidewalk and residences (to left). 
10/18/17 
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Photo 3. View to east along south side of VT 15 showing typical roadside habitat and railroad.  10/18/17 
 
 

 
 

Photo 4. View to west of narrow vegetated corridor between VT 15 and railroad tracks, with power line poles 
also shown.  10/18/17 
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Photo 5. View to northeast showing wetland area at base of slope at northeast corner of VT 15 and Susie Wilson 
Road.  This wetland is adjacent to Sunderland Brook.  10/18/17 
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Queues 2022 Build Volumes - MUP Option 2
551: Pearl St & College Pkwy & Susie Wilson PM Peak Hour

Option 2 - Crosswalk on East Side of SWR-rev.syn Synchro 9 Report
Stantec/slw Page 1

Lane Group EBL EBR NWL NWR SWL SWR Ø9
Lane Configurations
Traffic Volume (vph) 1207 716 367 374 400 542
Future Volume (vph) 1207 716 367 374 400 542
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Satd. Flow (prot) 3467 1599 3308 0 1787 2787
Flt Permitted 0.950 0.976 0.950
Satd. Flow (perm) 3467 1599 3308 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 460 188
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 1207 716 741 0 400 542
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5 9
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0
Minimum Split (s) 15.0 15.0 15.0 15.5 20.0
Total Split (s) 48.0 67.0 39.0 43.0 20.0
Total Split (%) 36.9% 51.5% 30.0% 33.1% 15%
Maximum Green (s) 41.0 60.0 32.0 35.5 17.0
Yellow Time (s) 5.0 5.0 5.0 4.5 2.0
All-Red Time (s) 2.0 2.0 2.0 3.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 10.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 43.5 62.5 32.0 33.0 83.5
Actuated g/C Ratio 0.33 0.48 0.25 0.25 0.64
v/c Ratio 1.04 0.71 0.78 0.88 0.30
Control Delay 79.8 13.5 40.1 70.7 10.3
Queue Delay 15.0 0.0 0.0 0.0 0.0
Total Delay 94.8 13.5 40.1 70.7 10.3
LOS F B D E B
Approach Delay 64.5 40.1 35.9



Queues 2022 Build Volumes - MUP Option 2
551: Pearl St & College Pkwy & Susie Wilson PM Peak Hour

Option 2 - Crosswalk on East Side of SWR-rev.syn Synchro 9 Report
Stantec/slw Page 2

Lane Group EBL EBR NWL NWR SWL SWR Ø9
Approach LOS E D D
Queue Length 50th (ft) ~595 171 229 214 75
Queue Length 95th (ft) #731 334 304 #493 139
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 1160 1007 956 487 1773
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 42 0 1 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.08 0.71 0.78 0.82 0.31

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 52.0 Intersection LOS: D
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson



HCM Signalized Intersection Capacity Analysis 2022 Build Volumes - MUP Option 2
551: Pearl St & College Pkwy & Susie Wilson PM Peak Hour

Option 2 - Crosswalk on East Side of SWR-rev.syn Synchro 9 Report
Stantec/slw Page 3

Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1207 716 367 374 400 542
Future Volume (vph) 1207 716 367 374 400 542
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.92 1.00 0.85
Flt Protected 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 3467 1599 3308 1787 2787
Flt Permitted 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 3467 1599 3308 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1207 716 367 374 400 542
RTOR Reduction (vph) 0 239 142 0 0 0
Lane Group Flow (vph) 1207 477 599 0 400 542
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 43.5 62.5 32.0 33.0 84.0
Effective Green, g (s) 43.5 62.5 32.0 33.0 84.0
Actuated g/C Ratio 0.33 0.48 0.25 0.25 0.65
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1160 768 814 453 1800
v/s Ratio Prot c0.35 0.30 c0.18 c0.22 0.19
v/s Ratio Perm
v/c Ratio 1.04 0.62 0.74 0.88 0.30
Uniform Delay, d1 43.2 25.0 45.1 46.6 10.1
Progression Factor 1.00 1.00 1.00 1.08 0.95
Incremental Delay, d2 37.6 3.8 5.9 17.2 0.1
Delay (s) 80.8 28.7 51.0 67.6 9.7
Level of Service F C D E A
Approach Delay (s) 61.4 51.0 34.2
Approach LOS E D C

Intersection Summary
HCM 2000 Control Delay 52.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Analyses were performed to assess the potential traffic impacts of reducing the number of travel 
lanes on Vermont Route 15 (VT 15), from four lanes to two lanes, with a two-way-left-turn-lane 
(TWLTL), between Susie Wilson Road and West Street Extension. The assessment includes the 
two endpoint intersections at Susie Wilson Road and at West Street Extension. The analyses 
indicate that capacity along the roadway segment from Susie Wilson Road to West Street 
Extension is sufficient with the lane reduction. The analyses also indicate  the need to maintain two 
lanes, on the westbound approach to the intersection with Susie Wilson Road. At the West Street 
intersection there is adequate capacity to permit elimination of one of the two westbound through 
lanes. 

Road Diets 

FHWA considers roadways with volumes between 10,000-15,000 Average Daily Traffic (ADT) 
volumes to have good potential for road diets in many cases, while roadways with between 15,000-
20,000 ADT volumes to have good potential for road diets in certain cases (recommending a 
corridor analysis)1. Based on data collected by the Vermont State Agency of Transportation 
(VTrans), the VT 15 roadway segment from Susie Wilson Road to West Street Extension has an 
Annual Average Daily Traffic (AADT) volume of 16,300 (2016). 

Traffic Forecasts 

Chittenden County Regional Planning Commission (CCRPC) staff used the regional travel demand 
model to estimate the increase in vehicle travel delay and resulting decrease in traffic volume due 
to a lane reduction in each direction along this segment. The model predicts that the lane 
loss/capacity reduction will cause some motorists to divert to an alternate route, Susie Wilson Road 
and VT Route 289. The model only considered lane reductions to the roadway segment without 
assuming changes to the intersections. It was based on the 2015 PM peak hour traffic volumes. 
Results are displayed below. Given the posted speed limit of 45 MPH, with a roadway segment 
length of approximately 2,250 FT, a baseline travel time was determined to be 34 sec. A lane 
reduction increases travel time 41% to 48 seconds for westbound travel, and increases travel time 
32% to 45 seconds for eastbound travel along this segment. 

 

 Delay Per Vehicle (Seconds) PM Peak Hour Volume 
Changes (Vehicles) 

Westbound 14 -73 
Eastbound 11 -27 

Table 1 Anticipated Changes in Travel Delay and Roadway Volumes Due To Road Diet 

                                                      
1 FHWA, Road Diet - FHWA Safety. Accessible at: https://safety.fhwa.dot.gov/road_diets/resources/pdf/fhwasa17021.pdf 
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Roadway Segment Operations 

The carrying capacity of the VT 15 roadway segment between the two intersections was first 
considered. The 2010 Highway Capacity Manual provides a baseline capacity for a multilane 
highway segment with a speed limit of 45 MPH of 1,900 pc/h/ln (passenger cars per hour per lane). 
With two lanes in each direction along this segment, 3,800 vehicles per hour is assumed to be the 
directional capacity. The table below displays volume-to-capacity (V/C) ratios calculated for the 
baseline and reduced lane conditions, using 2017 directional PM peak hour volumes obtained from 
VTrans. As shown, volume-to-capacity ratios will increase with the road diet however the resulting 
operating ratios remain well below capacity. 

 Existing Road Diet 

Direction Volume Capacity V/C Ratio Volume Capacity V/C Ratio 
Westbound 555 3800 0.15 482 1900 0.25 
Eastbound 749 3800 0.20 722 1900 0.38 

Table 2 Roadway Segment Operations Analysis 

Intersection Operations 

Intersection operations analyses were conducted to determine if the road diet treatment could be 
carried through both intersections. Operating level of service (LOS) is a term used to describe the 
quality of traffic flow on a roadway. It is an aggregate measure of travel delay, travel speed, 
congestion, driver discomfort, convenience, and safety, based on a comparison of roadway 
capacity to travel demand. Operating levels of service are reported on a scale of A to F, with LOS A 
representing the best operating conditions (little or no delay to motorists) and LOS F representing 
the worst operating conditions (long delays and with traffic demands sometimes exceeding roadway 
capacity). Delay criteria are shown in Table 3 below. 

Level of Service Average Delay per Vehicle (Seconds) 
A ≤10.0 
B 10.1 to 20.0 
C 20.1 to 35.0 
D 35.1 to 55.0 
E 55.1 to 80.0 
F >80.0 

Table 3 Signalized Intersection Level of Service Criteria 

The intersection PM peak hour operating levels of service were calculated following procedures 
described in the 2010 Highway Capacity Manual and as applied by the Synchro software package. 
Conditions with and without the road diet were compared. For the “with road diet” conditions, the 
estimated changes in volume reported in Table 1 were assumed. From a geometric perspective, the 
“with road diet” conditions eliminated a VT 15 westbound through travel lane at both intersections. 
(The eastbound VT 15 approaches would be unaffected by the road diet as they each provide only 
a single through lane under existing conditions.) Results, displayed below, indicate no change to 
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the overall LOS B for the West Street Extension intersection, with intersection delay remaining the 
same, and the Volume-to-Capacity ratio essentially remaining the same. 

Intersection Existing PM Operations Future PM Operations with Road Diet 
West St Ext LOS Delay V/C LOS Delay V/C 
EB (VT 15) B 16 0.82 B 16 0.83 
WB (VT 15) A 9 0.32 B 12 0.55 
NB (West) D 45 0.90 D 38 0.88 
SB (West) B 16 0.06 B 15 0.06 

Overall B 19 0.85 B 19 0.84 

Table 4 West Street Extension Intersection Operations 

Results displayed below indicate having only one through lane on the VT 15 westbound approach 
at Susie Wilson Road would result in LOS F operations with travel demands in excess of 
intersection capacity.  

 Future PM Operations2  
with Current Geometry 

Future PM Operations2  
with Single Lane WB Approach 

Intersection LOS Delay V/C LOS Delay V/C 
Susie Wilson 

Road 
D 50 0.90 F 115.1 1.18 

Table 5 Susie Wilson Road Intersection Operations 

Summary 

Based on analysis described above, capacity along the VT 15 roadway segment from Susie Wilson 
Road to West Street Extension is sufficient to support a lane reduction from four lanes to two lanes 
with a TWLTL. The analysis of applying the lane reduction through adjacent intersections however, 
suggests the need for maintaining two lanes on the westbound approach of the intersection with 
Susie Wilson Road. Maintaining two lanes on the westbound approach, tapered to one westbound 
lane upstream, would require the two-lane section to be 300 feet long, based on the queue 
calculations and signal green phase duration for this approach. Results suggest no substantial 
negative traffic impacts for applying the lane reduction through the intersection with West Street 
Extension.  

 

 

                                                      
2 with Proposed Private Development 
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STANTEC CONSULTING SERVICES INC. 

Sean Neely 
Civil Engineering Designer 
 
Phone: (802) 864-0223 
Fax: Sender's Fax 
Sean.Neely@stantec.com 

Attachment: Attachment 
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Lanes, Volumes, Timings DHV 2017 AM
3: West St Ext & VT 15 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 1

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 353 330 0 420 0 225 0 18 2 15 3
Future Volume (vph) 5 353 330 0 420 0 225 0 18 2 15 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.990 0.981
Flt Protected 0.950 0.956 0.995
Satd. Flow (prot) 1770 1863 1583 0 3539 0 0 1763 0 0 1818 0
Flt Permitted 0.489 0.727 0.965
Satd. Flow (perm) 911 1863 1583 0 3539 0 0 1341 0 0 1763 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 359 65 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 874 969 437 389
Travel Time (s) 19.9 22.0 9.9 8.8
Peak Hour Factor 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) 5 384 359 0 457 0 245 0 20 2 16 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 384 359 0 457 0 0 265 0 0 21 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8



Lanes, Volumes, Timings DHV 2017 AM
3: West St Ext & VT 15 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 2

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (%) 54.0% 54.0% 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 21.0 21.0 21.0 21.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 23.6 23.6 23.6 23.6 12.5 12.5
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.26 0.26
v/c Ratio 0.01 0.41 0.37 0.26 0.66 0.04
Control Delay 8.0 10.3 2.6 8.1 19.0 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 10.3 2.6 8.1 19.0 10.4
LOS A B A A B B
Approach Delay 6.6 8.1 19.0 10.4
Approach LOS A A B B

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 47.2
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15



Queues DHV 2017 AM
3: West St Ext & VT 15 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 3

Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 5 384 359 457 265 21
v/c Ratio 0.01 0.41 0.37 0.26 0.66 0.04
Control Delay 8.0 10.3 2.6 8.1 19.0 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 10.3 2.6 8.1 19.0 10.4
Queue Length 50th (ft) 1 57 0 32 42 3
Queue Length 95th (ft) 5 139 37 70 98 14
Internal Link Dist (ft) 794 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 455 932 971 1771 556 680
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.41 0.37 0.26 0.48 0.03

Intersection Summary



HCM Signalized Intersection Capacity Analysis DHV 2017 AM
3: West St Ext & VT 15 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 4

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 353 330 0 420 0 225 0 18 2 15 3
Future Volume (vph) 5 353 330 0 420 0 225 0 18 2 15 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1770 1863 1583 3539 1762 1818
Flt Permitted 0.49 1.00 1.00 1.00 0.73 0.97
Satd. Flow (perm) 910 1863 1583 3539 1340 1763
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) 5 384 359 0 457 0 245 0 20 2 16 3
RTOR Reduction (vph) 0 0 179 0 0 0 0 48 0 0 2 0
Lane Group Flow (vph) 5 384 180 0 457 0 0 217 0 0 19 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 23.6 23.6 23.6 23.6 12.5 12.5
Effective Green, g (s) 23.6 23.6 23.6 23.6 12.5 12.5
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 455 933 793 1773 355 467
v/s Ratio Prot c0.21 0.13
v/s Ratio Perm 0.01 0.11 c0.16 0.01
v/c Ratio 0.01 0.41 0.23 0.26 0.61 0.04
Uniform Delay, d1 5.9 7.4 6.6 6.7 15.2 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.3 0.7 0.4 3.1 0.0
Delay (s) 5.9 8.7 7.3 7.1 18.3 12.9
Level of Service A A A A B B
Approach Delay (s) 8.0 7.1 18.3 12.9
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 47.1 Sum of lost time (s) 11.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 10 755 1580 93 72 13
Future Volume (vph) 10 755 1580 93 72 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0
Storage Lanes 1 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.979
Flt Protected 0.950 0.959
Satd. Flow (prot) 1770 3539 3539 1583 1749 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1770 3539 3539 1583 1749 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 93 11
Link Speed (mph) 30 30 30
Link Distance (ft) 408 498 215
Travel Time (s) 9.3 11.3 4.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 821 1717 101 78 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 821 1717 101 92 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Right Left
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 7 4 8 8 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0
Total Split (s) 9.5 56.5 47.0 47.0 23.5
Total Split (%) 11.9% 70.6% 58.8% 58.8% 29.4%
Maximum Green (s) 5.0 50.5 41.0 41.0 18.5
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 6.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.0 42.5 40.8 40.8 18.6
Actuated g/C Ratio 0.07 0.59 0.57 0.57 0.26
v/c Ratio 0.09 0.39 0.86 0.11 0.20
Control Delay 35.0 8.5 19.8 2.8 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 8.5 19.8 2.8 21.2
LOS C A B A C
Approach Delay 8.8 18.9 21.2
Approach LOS A B C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 72.1
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     8: Ethan Allen Ave
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 11 821 1717 101 92
v/c Ratio 0.09 0.39 0.86 0.11 0.20
Control Delay 35.0 8.5 19.8 2.8 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 8.5 19.8 2.8 21.2
Queue Length 50th (ft) 5 92 286 1 27
Queue Length 95th (ft) 21 123 #583 24 71
Internal Link Dist (ft) 328 418 135
Turn Bay Length (ft) 200
Base Capacity (vph) 123 2486 2018 942 458
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.09 0.33 0.85 0.11 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 10 755 1580 93 72 13
Future Volume (vph) 10 755 1580 93 72 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 1770 3539 3539 1583 1750
Flt Permitted 0.95 1.00 1.00 1.00 0.96
Satd. Flow (perm) 1770 3539 3539 1583 1750
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 821 1717 101 78 14
RTOR Reduction (vph) 0 0 0 43 8 0
Lane Group Flow (vph) 11 821 1717 58 84 0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 0.9 46.2 40.8 40.8 18.6
Effective Green, g (s) 0.9 46.2 40.8 40.8 18.6
Actuated g/C Ratio 0.01 0.61 0.54 0.54 0.25
Clearance Time (s) 4.5 6.0 6.0 6.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 21 2157 1904 852 429
v/s Ratio Prot 0.01 c0.23 c0.49 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.52 0.38 0.90 0.07 0.20
Uniform Delay, d1 37.2 7.5 15.7 8.4 22.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.6 0.1 6.4 0.0 1.0
Delay (s) 58.8 7.6 22.1 8.4 23.7
Level of Service E A C A C
Approach Delay (s) 8.3 21.3 23.7
Approach LOS A C C

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 75.8 Sum of lost time (s) 15.5
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 515 312 484 163 376 1189
Future Volume (vph) 515 312 484 163 376 1189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0
Storage Lanes 2 0 1 2
Taper Length (ft) 25 25
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 0.88
Frt 0.962 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1863 3405 0 1770 2787
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1863 3405 0 1770 2787
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 62 236
Link Speed (mph) 45 45 45
Link Distance (ft) 265 874 480
Travel Time (s) 4.0 13.2 7.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 560 339 526 177 409 1292
Shared Lane Traffic (%)
Lane Group Flow (vph) 560 339 703 0 409 1292
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
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Lane Group SEL SET NWT NWR SWL SWR
Detector Phase 1 6 2 8 8 1
Switch Phase
Minimum Initial (s) 12.0 8.0 8.0 10.0
Minimum Split (s) 19.0 15.0 33.0 17.5
Total Split (s) 21.0 54.5 33.5 25.5
Total Split (%) 26.3% 68.1% 41.9% 31.9%
Maximum Green (s) 14.0 47.5 26.5 19.5
Yellow Time (s) 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None Max Max None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 14.0 47.5 26.5 19.5 40.5
Actuated g/C Ratio 0.18 0.59 0.33 0.24 0.51
v/c Ratio 0.93 0.31 0.60 0.95 0.85
Control Delay 57.8 9.0 22.8 64.6 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 57.8 9.0 22.8 64.6 20.4
LOS E A C E C
Approach Delay 39.4 22.8 31.0
Approach LOS D C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     10: VT 15 & Susie Wilson Rd
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Lane Group SEL SET NWT SWL SWR
Lane Group Flow (vph) 560 339 703 409 1292
v/c Ratio 0.93 0.31 0.60 0.95 0.85
Control Delay 57.8 9.0 22.8 64.6 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 57.8 9.0 22.8 64.6 20.4
Queue Length 50th (ft) 143 76 138 201 250
Queue Length 95th (ft) #238 122 194 #373 361
Internal Link Dist (ft) 185 794 400
Turn Bay Length (ft) 200
Base Capacity (vph) 600 1106 1169 431 1527
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.93 0.31 0.60 0.95 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 515 312 484 163 376 1189
Future Volume (vph) 515 312 484 163 376 1189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.88
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3406 1770 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3406 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 560 339 526 177 409 1292
RTOR Reduction (vph) 0 0 41 0 0 119
Lane Group Flow (vph) 560 339 662 0 409 1173
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
Actuated Green, G (s) 14.0 47.5 26.5 19.5 39.5
Effective Green, g (s) 14.0 47.5 26.5 19.5 39.5
Actuated g/C Ratio 0.18 0.59 0.33 0.24 0.49
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 600 1106 1128 431 1376
v/s Ratio Prot 0.16 0.18 c0.19 0.23 c0.42
v/s Ratio Perm
v/c Ratio 0.93 0.31 0.59 0.95 0.85
Uniform Delay, d1 32.5 8.1 22.2 29.8 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.7 0.7 2.2 30.3 5.3
Delay (s) 54.2 8.8 24.4 60.0 23.0
Level of Service D A C E C
Approach Delay (s) 37.1 24.4 31.9
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 34 726 328 0 452 0 267 0 30 1 26 4
Future Volume (vph) 34 726 328 0 452 0 267 0 30 1 26 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.986 0.984
Flt Protected 0.950 0.957 0.998
Satd. Flow (prot) 1770 1863 1583 0 3539 0 0 1758 0 0 1829 0
Flt Permitted 0.473 0.724 0.990
Satd. Flow (perm) 881 1863 1583 0 3539 0 0 1330 0 0 1815 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 357 55 4
Link Speed (mph) 30 30 30 30
Link Distance (ft) 874 969 437 389
Travel Time (s) 19.9 22.0 9.9 8.8
Peak Hour Factor 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) 37 789 357 0 491 0 290 0 33 1 28 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 37 789 357 0 491 0 0 323 0 0 33 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 37.0 37.0 37.0 37.0 23.0 23.0 23.0 23.0
Total Split (%) 61.7% 61.7% 61.7% 61.7% 38.3% 38.3% 38.3% 38.3%
Maximum Green (s) 31.0 31.0 31.0 31.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 31.6 31.6 31.6 31.6 15.6 15.6
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.27 0.27
v/c Ratio 0.08 0.78 0.35 0.26 0.82 0.07
Control Delay 7.9 18.9 2.1 8.0 34.9 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 18.9 2.1 8.0 34.9 14.2
LOS A B A A C B
Approach Delay 13.5 8.0 34.9 14.2
Approach LOS B A C B

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 58.2
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15
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Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 37 789 357 491 323 33
v/c Ratio 0.08 0.78 0.35 0.26 0.82 0.07
Control Delay 7.9 18.9 2.1 8.0 34.9 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 18.9 2.1 8.0 34.9 14.2
Queue Length 50th (ft) 6 219 0 47 85 7
Queue Length 95th (ft) 19 #429 33 73 #202 24
Internal Link Dist (ft) 794 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 479 1012 1023 1923 449 564
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.78 0.35 0.26 0.72 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 34 726 328 0 452 0 267 0 30 1 26 4
Future Volume (vph) 34 726 328 0 452 0 267 0 30 1 26 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1770 1863 1583 3539 1758 1829
Flt Permitted 0.47 1.00 1.00 1.00 0.72 0.99
Satd. Flow (perm) 881 1863 1583 3539 1330 1813
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) 37 789 357 0 491 0 290 0 33 1 28 4
RTOR Reduction (vph) 0 0 163 0 0 0 0 40 0 0 3 0
Lane Group Flow (vph) 37 789 194 0 491 0 0 283 0 0 30 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 31.6 31.6 31.6 31.6 15.6 15.6
Effective Green, g (s) 31.6 31.6 31.6 31.6 15.6 15.6
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 478 1011 859 1921 356 485
v/s Ratio Prot c0.42 0.14
v/s Ratio Perm 0.04 0.12 c0.21 0.02
v/c Ratio 0.08 0.78 0.23 0.26 0.79 0.06
Uniform Delay, d1 6.3 10.5 6.9 7.1 19.8 15.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 6.0 0.6 0.3 11.6 0.1
Delay (s) 6.7 16.5 7.5 7.4 31.4 15.9
Level of Service A B A A C B
Approach Delay (s) 13.5 7.4 31.4 15.9
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 58.2 Sum of lost time (s) 11.0
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 24 1759 799 86 121 19
Future Volume (vph) 24 1759 799 86 121 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0
Storage Lanes 1 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.981
Flt Protected 0.950 0.959
Satd. Flow (prot) 1770 3539 3539 1583 1752 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1770 3539 3539 1583 1752 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 93 12
Link Speed (mph) 30 30 30
Link Distance (ft) 408 498 215
Travel Time (s) 9.3 11.3 4.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1912 868 93 132 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 1912 868 93 153 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Right Left
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 7 4 8 8 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0
Total Split (s) 9.5 42.0 32.5 32.5 23.0
Total Split (%) 14.6% 64.6% 50.0% 50.0% 35.4%
Maximum Green (s) 5.0 36.0 26.5 26.5 18.0
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 6.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.0 36.0 32.2 32.2 18.0
Actuated g/C Ratio 0.08 0.55 0.50 0.50 0.28
v/c Ratio 0.19 0.98 0.50 0.11 0.31
Control Delay 31.7 31.2 13.2 3.6 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 31.2 13.2 3.6 19.2
LOS C C B A B
Approach Delay 31.2 12.3 19.2
Approach LOS C B B

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Natural Cycle: 65
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     8: Ethan Allen Ave
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 26 1912 868 93 153
v/c Ratio 0.19 0.98 0.50 0.11 0.31
Control Delay 31.7 31.2 13.2 3.6 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 31.2 13.2 3.6 19.2
Queue Length 50th (ft) 10 350 96 0 44
Queue Length 95th (ft) 31 #545 191 23 88
Internal Link Dist (ft) 328 418 135
Turn Bay Length (ft) 200
Base Capacity (vph) 136 1960 1753 831 493
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.98 0.50 0.11 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 24 1759 799 86 121 19
Future Volume (vph) 24 1759 799 86 121 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 1770 3539 3539 1583 1753
Flt Permitted 0.95 1.00 1.00 1.00 0.96
Satd. Flow (perm) 1770 3539 3539 1583 1753
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1912 868 93 132 21
RTOR Reduction (vph) 0 0 0 49 9 0
Lane Group Flow (vph) 26 1912 868 44 144 0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 2.0 38.7 32.2 32.2 18.0
Effective Green, g (s) 2.0 38.7 32.2 32.2 18.0
Actuated g/C Ratio 0.03 0.57 0.48 0.48 0.27
Clearance Time (s) 4.5 6.0 6.0 6.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 52 2023 1683 752 466
v/s Ratio Prot 0.01 c0.54 0.25 c0.08
v/s Ratio Perm 0.03
v/c Ratio 0.50 0.95 0.52 0.06 0.31
Uniform Delay, d1 32.4 13.5 12.3 9.6 19.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 9.9 0.3 0.0 1.7
Delay (s) 39.7 23.4 12.6 9.6 21.6
Level of Service D C B A C
Approach Delay (s) 23.6 12.3 21.6
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 20.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 67.7 Sum of lost time (s) 15.5
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1171 709 363 357 379 522
Future Volume (vph) 1171 709 363 357 379 522
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0
Storage Lanes 2 0 1 2
Taper Length (ft) 25 25
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 0.88
Frt 0.926 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1863 3277 0 1770 2787
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1863 3277 0 1770 2787
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 330 405
Link Speed (mph) 45 45 45
Link Distance (ft) 265 874 480
Travel Time (s) 4.0 13.2 7.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1273 771 395 388 412 567
Shared Lane Traffic (%)
Lane Group Flow (vph) 1273 771 783 0 412 567
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
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Lane Group SEL SET NWT NWR SWL SWR
Detector Phase 1 6 2 8 8 1
Switch Phase
Minimum Initial (s) 12.0 8.0 8.0 10.0
Minimum Split (s) 19.0 15.0 33.0 17.5
Total Split (s) 21.0 54.5 33.5 25.5
Total Split (%) 26.3% 68.1% 41.9% 31.9%
Maximum Green (s) 14.0 47.5 26.5 19.5
Yellow Time (s) 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None Max Max None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 14.0 47.5 26.5 19.5 40.5
Actuated g/C Ratio 0.18 0.59 0.33 0.24 0.51
v/c Ratio 2.12 0.70 0.60 0.96 0.35
Control Delay 532.6 15.5 14.6 66.0 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 532.6 15.5 14.6 66.0 3.9
LOS F B B E A
Approach Delay 337.6 14.6 30.0
Approach LOS F B C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 2.12
Intersection Signal Delay: 192.0 Intersection LOS: F
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     10: VT 15 & Susie Wilson Rd
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Lane Group SEL SET NWT SWL SWR
Lane Group Flow (vph) 1273 771 783 412 567
v/c Ratio 2.12 0.70 0.60 0.96 0.35
Control Delay 532.6 15.5 14.6 66.0 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 532.6 15.5 14.6 66.0 3.9
Queue Length 50th (ft) ~529 242 93 203 22
Queue Length 95th (ft) #653 372 151 #376 51
Internal Link Dist (ft) 185 794 400
Turn Bay Length (ft) 200
Base Capacity (vph) 600 1106 1306 431 1610
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 2.12 0.70 0.60 0.96 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1171 709 363 357 379 522
Future Volume (vph) 1171 709 363 357 379 522
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.88
Frt 1.00 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3276 1770 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3276 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1273 771 395 388 412 567
RTOR Reduction (vph) 0 0 221 0 0 205
Lane Group Flow (vph) 1273 771 562 0 412 362
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
Actuated Green, G (s) 14.0 47.5 26.5 19.5 39.5
Effective Green, g (s) 14.0 47.5 26.5 19.5 39.5
Actuated g/C Ratio 0.18 0.59 0.33 0.24 0.49
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 600 1106 1085 431 1376
v/s Ratio Prot c0.37 c0.41 0.17 c0.23 0.13
v/s Ratio Perm
v/c Ratio 2.12 0.70 0.52 0.96 0.26
Uniform Delay, d1 33.0 11.3 21.6 29.8 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 510.4 3.6 1.8 31.9 0.1
Delay (s) 543.4 14.9 23.4 61.8 11.9
Level of Service F B C E B
Approach Delay (s) 344.0 23.4 32.9
Approach LOS F C C

Intersection Summary
HCM 2000 Control Delay 198.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.990 0.988
Flt Protected 0.950 0.956 0.993
Satd. Flow (prot) 1770 1863 1583 0 3539 0 0 1763 0 0 1828 0
Flt Permitted 0.472 0.726 0.949
Satd. Flow (perm) 879 1863 1583 0 3539 0 0 1339 0 0 1747 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 387 65 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 874 969 437 389
Travel Time (s) 19.9 22.0 9.9 8.8
Peak Hour Factor 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) 5 414 387 0 493 0 264 0 21 3 17 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 414 387 0 493 0 0 285 0 0 22 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (%) 54.0% 54.0% 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 21.0 21.0 21.0 21.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
v/c Ratio 0.01 0.45 0.40 0.28 0.69 0.05
Control Delay 8.2 11.0 2.7 8.5 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 8.5 20.2 10.6
LOS A B A A C B
Approach Delay 7.0 8.5 20.2 10.6
Approach LOS A A C B

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 46.9
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15
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Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 5 414 387 493 285 22
v/c Ratio 0.01 0.45 0.40 0.28 0.69 0.05
Control Delay 8.2 11.0 2.7 8.5 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 8.5 20.2 10.6
Queue Length 50th (ft) 1 65 0 36 48 4
Queue Length 95th (ft) 5 152 39 76 108 14
Internal Link Dist (ft) 794 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 431 913 973 1735 556 674
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.45 0.40 0.28 0.51 0.03

Intersection Summary
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 3539 1763 1827
Flt Permitted 0.47 1.00 1.00 1.00 0.73 0.95
Satd. Flow (perm) 879 1863 1583 3539 1338 1745
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) 5 414 387 0 493 0 264 0 21 3 17 2
RTOR Reduction (vph) 0 0 197 0 0 0 0 47 0 0 1 0
Lane Group Flow (vph) 5 414 190 0 493 0 0 238 0 0 21 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 23.0 23.0 23.0 23.0 12.9 12.9
Effective Green, g (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 913 776 1735 368 479
v/s Ratio Prot c0.22 0.14
v/s Ratio Perm 0.01 0.12 c0.18 0.01
v/c Ratio 0.01 0.45 0.24 0.28 0.65 0.04
Uniform Delay, d1 6.1 7.8 6.9 7.1 15.0 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.6 0.7 0.4 3.9 0.0
Delay (s) 6.2 9.5 7.7 7.5 18.9 12.5
Level of Service A A A A B B
Approach Delay (s) 8.6 7.5 18.9 12.5
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 46.9 Sum of lost time (s) 11.0
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 11 815 1706 100 78 14
Future Volume (vph) 11 815 1706 100 78 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0
Storage Lanes 1 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.959
Satd. Flow (prot) 1770 3539 3539 1583 1751 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1770 3539 3539 1583 1751 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 93 10
Link Speed (mph) 30 30 30
Link Distance (ft) 408 498 215
Travel Time (s) 9.3 11.3 4.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 12 886 1854 109 85 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 886 1854 109 100 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Right Left
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8



Lanes, Volumes, Timings DHV 2030 AM
8: Ethan Allen Ave 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 7 4 8 8 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0
Total Split (s) 9.5 56.5 47.0 47.0 23.5
Total Split (%) 11.9% 70.6% 58.8% 58.8% 29.4%
Maximum Green (s) 5.0 50.5 41.0 41.0 18.5
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 6.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.0 42.8 41.1 41.1 18.5
Actuated g/C Ratio 0.07 0.59 0.57 0.57 0.26
v/c Ratio 0.10 0.42 0.92 0.12 0.22
Control Delay 35.2 8.7 24.6 3.1 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 8.7 24.6 3.1 21.6
LOS D A C A C
Approach Delay 9.1 23.4 21.6
Approach LOS A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 72.4
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     8: Ethan Allen Ave



Queues DHV 2030 AM
8: Ethan Allen Ave 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 12 886 1854 109 100
v/c Ratio 0.10 0.42 0.92 0.12 0.22
Control Delay 35.2 8.7 24.6 3.1 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 8.7 24.6 3.1 21.6
Queue Length 50th (ft) 5 101 335 3 30
Queue Length 95th (ft) 22 135 #661 27 77
Internal Link Dist (ft) 328 418 135
Turn Bay Length (ft) 200
Base Capacity (vph) 122 2475 2009 938 455
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.10 0.36 0.92 0.12 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 AM
8: Ethan Allen Ave 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 11 815 1706 100 78 14
Future Volume (vph) 11 815 1706 100 78 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 1770 3539 3539 1583 1751
Flt Permitted 0.95 1.00 1.00 1.00 0.96
Satd. Flow (perm) 1770 3539 3539 1583 1751
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 12 886 1854 109 85 15
RTOR Reduction (vph) 0 0 0 43 8 0
Lane Group Flow (vph) 12 886 1854 66 92 0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 0.9 46.5 41.1 41.1 18.5
Effective Green, g (s) 0.9 46.5 41.1 41.1 18.5
Actuated g/C Ratio 0.01 0.61 0.54 0.54 0.24
Clearance Time (s) 4.5 6.0 6.0 6.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 20 2165 1913 856 426
v/s Ratio Prot 0.01 c0.25 c0.52 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.41 0.97 0.08 0.22
Uniform Delay, d1 37.4 7.6 16.8 8.4 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.2 0.1 13.9 0.0 1.2
Delay (s) 77.5 7.8 30.7 8.4 24.1
Level of Service E A C A C
Approach Delay (s) 8.7 29.5 24.1
Approach LOS A C C

Intersection Summary
HCM 2000 Control Delay 23.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 AM
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Lane Group SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0
Storage Lanes 2 0 1 2
Taper Length (ft) 25 25
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 0.88
Frt 0.962 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1863 3405 0 1770 2787
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1863 3405 0 1770 2787
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 52 155
Link Speed (mph) 45 45 45
Link Distance (ft) 265 874 480
Travel Time (s) 4.0 13.2 7.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 604 366 568 191 441 1396
Shared Lane Traffic (%)
Lane Group Flow (vph) 604 366 759 0 441 1396
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
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Lane Group SEL SET NWT NWR SWL SWR
Detector Phase 1 6 2 8 8 1
Switch Phase
Minimum Initial (s) 12.0 8.0 8.0 10.0
Minimum Split (s) 19.0 15.0 33.0 17.5
Total Split (s) 24.0 58.0 34.0 32.0
Total Split (%) 26.7% 64.4% 37.8% 35.6%
Maximum Green (s) 17.0 51.0 27.0 26.0
Yellow Time (s) 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None Max Max None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 17.0 51.0 27.0 26.0 50.0
Actuated g/C Ratio 0.19 0.57 0.30 0.29 0.56
v/c Ratio 0.93 0.35 0.72 0.86 0.86
Control Delay 59.3 11.7 30.6 49.1 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 11.7 30.6 49.1 22.2
LOS E B C D C
Approach Delay 41.3 30.6 28.6
Approach LOS D C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 32.5 Intersection LOS: C
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     10: VT 15 & Susie Wilson Rd



Queues DHV 2030 AM
10: VT 15 & Susie Wilson Rd 05/09/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET NWT SWL SWR
Lane Group Flow (vph) 604 366 759 441 1396
v/c Ratio 0.93 0.35 0.72 0.86 0.86
Control Delay 59.3 11.7 30.6 49.1 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 11.7 30.6 49.1 22.2
Queue Length 50th (ft) 175 105 188 237 326
Queue Length 95th (ft) #277 161 254 #403 452
Internal Link Dist (ft) 185 794 400
Turn Bay Length (ft) 200
Base Capacity (vph) 648 1055 1057 511 1617
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.93 0.35 0.72 0.86 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.88
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3406 1770 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3406 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 604 366 568 191 441 1396
RTOR Reduction (vph) 0 0 36 0 0 71
Lane Group Flow (vph) 604 366 723 0 441 1325
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
Actuated Green, G (s) 17.0 51.0 27.0 26.0 49.0
Effective Green, g (s) 17.0 51.0 27.0 26.0 49.0
Actuated g/C Ratio 0.19 0.57 0.30 0.29 0.54
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 648 1055 1021 511 1517
v/s Ratio Prot 0.18 0.20 c0.21 0.25 c0.48
v/s Ratio Perm
v/c Ratio 0.93 0.35 0.71 0.86 0.87
Uniform Delay, d1 35.9 10.5 28.0 30.3 17.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.3 0.9 4.1 14.0 5.9
Delay (s) 56.3 11.4 32.1 44.3 23.7
Level of Service E B C D C
Approach Delay (s) 39.3 32.1 28.7
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 32.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 150 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.990 0.988
Flt Protected 0.950 0.956 0.993
Satd. Flow (prot) 1770 1863 1583 0 1863 0 0 1763 0 0 1828 0
Flt Permitted 0.420 0.726 0.949
Satd. Flow (perm) 782 1863 1583 0 1863 0 0 1339 0 0 1747 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 387 65 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1139 969 437 389
Travel Time (s) 25.9 22.0 9.9 8.8
Peak Hour Factor 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) 5 414 387 0 493 0 264 0 21 3 17 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 414 387 0 493 0 0 285 0 0 22 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (%) 54.0% 54.0% 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 21.0 21.0 21.0 21.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
v/c Ratio 0.01 0.45 0.40 0.54 0.69 0.05
Control Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 12.3 20.2 10.6
LOS A B A B C B
Approach Delay 7.0 12.3 20.2 10.6
Approach LOS A B C B

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 46.9
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15
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Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 5 414 387 493 285 22
v/c Ratio 0.01 0.45 0.40 0.54 0.69 0.05
Control Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Length 50th (ft) 1 65 0 83 48 4
Queue Length 95th (ft) 5 152 39 189 108 14
Internal Link Dist (ft) 1059 889 357 309
Turn Bay Length (ft) 150 150
Base Capacity (vph) 383 913 973 913 556 674
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.45 0.40 0.54 0.51 0.03

Intersection Summary
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 1863 1763 1827
Flt Permitted 0.42 1.00 1.00 1.00 0.73 0.95
Satd. Flow (perm) 782 1863 1583 1863 1338 1745
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) 5 414 387 0 493 0 264 0 21 3 17 2
RTOR Reduction (vph) 0 0 197 0 0 0 0 47 0 0 1 0
Lane Group Flow (vph) 5 414 190 0 493 0 0 238 0 0 21 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 23.0 23.0 23.0 23.0 12.9 12.9
Effective Green, g (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 913 776 913 368 479
v/s Ratio Prot 0.22 c0.26
v/s Ratio Perm 0.01 0.12 c0.18 0.01
v/c Ratio 0.01 0.45 0.24 0.54 0.65 0.04
Uniform Delay, d1 6.1 7.8 6.9 8.3 15.0 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.6 0.7 2.3 3.9 0.0
Delay (s) 6.2 9.5 7.7 10.6 18.9 12.5
Level of Service A A A B B B
Approach Delay (s) 8.6 10.6 18.9 12.5
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 46.9 Sum of lost time (s) 11.0
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.990 0.988
Flt Protected 0.950 0.956 0.993
Satd. Flow (prot) 1770 1863 1583 0 1863 0 0 1763 0 0 1828 0
Flt Permitted 0.420 0.726 0.949
Satd. Flow (perm) 782 1863 1583 0 1863 0 0 1339 0 0 1747 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 387 65 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1139 969 437 389
Travel Time (s) 25.9 22.0 9.9 8.8
Peak Hour Factor 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) 5 414 387 0 493 0 264 0 21 3 17 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 414 387 0 493 0 0 285 0 0 22 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (%) 54.0% 54.0% 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 21.0 21.0 21.0 21.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
v/c Ratio 0.01 0.45 0.40 0.54 0.69 0.05
Control Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 12.3 20.2 10.6
LOS A B A B C B
Approach Delay 7.0 12.3 20.2 10.6
Approach LOS A B C B

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 46.9
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15



Queues DHV 2030 AM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 3

Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 5 414 387 493 285 22
v/c Ratio 0.01 0.45 0.40 0.54 0.69 0.05
Control Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 11.0 2.7 12.3 20.2 10.6
Queue Length 50th (ft) 1 65 0 83 48 4
Queue Length 95th (ft) 5 152 39 189 108 14
Internal Link Dist (ft) 1059 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 383 913 973 913 556 674
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.45 0.40 0.54 0.51 0.03

Intersection Summary



HCM Signalized Intersection Capacity Analysis DHV 2030 AM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 4

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Future Volume (vph) 5 381 356 0 454 0 243 0 19 3 16 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 1863 1763 1827
Flt Permitted 0.42 1.00 1.00 1.00 0.73 0.95
Satd. Flow (perm) 782 1863 1583 1863 1338 1745
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) 5 414 387 0 493 0 264 0 21 3 17 2
RTOR Reduction (vph) 0 0 197 0 0 0 0 47 0 0 1 0
Lane Group Flow (vph) 5 414 190 0 493 0 0 238 0 0 21 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 23.0 23.0 23.0 23.0 12.9 12.9
Effective Green, g (s) 23.0 23.0 23.0 23.0 12.9 12.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 913 776 913 368 479
v/s Ratio Prot 0.22 c0.26
v/s Ratio Perm 0.01 0.12 c0.18 0.01
v/c Ratio 0.01 0.45 0.24 0.54 0.65 0.04
Uniform Delay, d1 6.1 7.8 6.9 8.3 15.0 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.6 0.7 2.3 3.9 0.0
Delay (s) 6.2 9.5 7.7 10.6 18.9 12.5
Level of Service A A A B B B
Approach Delay (s) 8.6 10.6 18.9 12.5
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 46.9 Sum of lost time (s) 11.0
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 AM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
Stantec Page 1

Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.962 0.850
Flt Protected 0.950 0.964 0.950
Satd. Flow (prot) 3467 1599 3393 0 1787 2787
Flt Permitted 0.950 0.964 0.950
Satd. Flow (perm) 3467 1599 3393 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 160 65
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 556 337 523 176 406 1284
Shared Lane Traffic (%)
Lane Group Flow (vph) 556 337 699 0 406 1284
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0



Lanes, Volumes, Timings DHV 2030 AM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 19.0 43.0 24.0 27.0
Total Split (%) 27.1% 61.4% 34.3% 38.6%
Maximum Green (s) 12.0 36.0 17.0 19.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 12.0 36.0 17.0 19.5 38.5
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.55
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
LOS E A C D B
Approach Delay 36.7 31.0 24.4
Approach LOS D C C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 29.2 Intersection LOS: C
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson



Queues DHV 2030 AM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 556 337 699 406 1284
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
Queue Length 50th (ft) 123 39 132 163 239
Queue Length 95th (ft) #214 86 #211 #304 #347
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 594 900 873 497 1532
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.94 0.37 0.80 0.82 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 AM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.96 0.95 1.00
Satd. Flow (prot) 3467 1599 3393 1787 2787
Flt Permitted 0.95 1.00 0.96 0.95 1.00
Satd. Flow (perm) 3467 1599 3393 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 556 337 523 176 406 1284
RTOR Reduction (vph) 0 78 49 0 0 0
Lane Group Flow (vph) 556 259 650 0 406 1284
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 12.0 36.0 17.0 19.5 39.0
Effective Green, g (s) 12.0 36.0 17.0 19.5 39.0
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.56
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 594 822 824 497 1552
v/s Ratio Prot 0.16 0.16 c0.19 0.23 c0.46
v/s Ratio Perm
v/c Ratio 0.94 0.32 0.79 0.82 0.83
Uniform Delay, d1 28.6 9.9 24.8 23.6 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.2 1.0 7.5 10.0 3.8
Delay (s) 50.8 10.9 32.4 33.6 16.5
Level of Service D B C C B
Approach Delay (s) 35.8 32.4 20.6
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 AM (Alt 2)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
Stantec Page 1

Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.962 0.850
Flt Protected 0.950 0.964 0.950
Satd. Flow (prot) 3467 1599 3393 0 1787 2787
Flt Permitted 0.950 0.964 0.950
Satd. Flow (perm) 3467 1599 3393 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 160 65
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 556 337 523 176 406 1284
Shared Lane Traffic (%)
Lane Group Flow (vph) 556 337 699 0 406 1284
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0



Lanes, Volumes, Timings DHV 2030 AM (Alt 2)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 19.0 43.0 24.0 27.0
Total Split (%) 27.1% 61.4% 34.3% 38.6%
Maximum Green (s) 12.0 36.0 17.0 19.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 12.0 36.0 17.0 19.5 38.5
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.55
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
LOS E A C D B
Approach Delay 36.7 31.0 24.4
Approach LOS D C C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 29.2 Intersection LOS: C
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson



Queues DHV 2030 AM (Alt 2)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 556 337 699 406 1284
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
Queue Length 50th (ft) 123 39 132 163 239
Queue Length 95th (ft) #214 86 #211 #304 #347
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 594 900 873 497 1532
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.94 0.37 0.80 0.82 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 AM (Alt 2)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.96 0.95 1.00
Satd. Flow (prot) 3467 1599 3393 1787 2787
Flt Permitted 0.95 1.00 0.96 0.95 1.00
Satd. Flow (perm) 3467 1599 3393 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 556 337 523 176 406 1284
RTOR Reduction (vph) 0 78 49 0 0 0
Lane Group Flow (vph) 556 259 650 0 406 1284
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 12.0 36.0 17.0 19.5 39.0
Effective Green, g (s) 12.0 36.0 17.0 19.5 39.0
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.56
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 594 822 824 497 1552
v/s Ratio Prot 0.16 0.16 c0.19 0.23 c0.46
v/s Ratio Perm
v/c Ratio 0.94 0.32 0.79 0.82 0.83
Uniform Delay, d1 28.6 9.9 24.8 23.6 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.2 1.0 7.5 10.0 3.8
Delay (s) 50.8 10.9 32.4 33.6 16.5
Level of Service D B C C B
Approach Delay (s) 35.8 32.4 20.6
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM (Alt 3)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.962 0.850
Flt Protected 0.950 0.964 0.950
Satd. Flow (prot) 3467 1599 3393 0 1787 2787
Flt Permitted 0.950 0.964 0.950
Satd. Flow (perm) 3467 1599 3393 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 160 65
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 556 337 523 176 406 1284
Shared Lane Traffic (%)
Lane Group Flow (vph) 556 337 699 0 406 1284
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0



Lanes, Volumes, Timings DHV 2030 PM (Alt 3)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 19.0 43.0 24.0 27.0
Total Split (%) 27.1% 61.4% 34.3% 38.6%
Maximum Green (s) 12.0 36.0 17.0 19.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 12.0 36.0 17.0 19.5 38.5
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.55
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
LOS E A C D B
Approach Delay 36.7 31.0 24.4
Approach LOS D C C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 29.2 Intersection LOS: C
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson



Queues DHV 2030 PM (Alt 3)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
Stantec Page 3

Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 556 337 699 406 1284
v/c Ratio 0.94 0.37 0.80 0.82 0.84
Control Delay 55.1 6.5 31.0 39.3 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 55.1 6.5 31.0 39.3 19.7
Queue Length 50th (ft) 123 39 132 163 239
Queue Length 95th (ft) #214 86 #211 #304 #347
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 594 900 873 497 1532
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.94 0.37 0.80 0.82 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM (Alt 3)
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
Stantec Page 4

Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 556 337 523 176 406 1284
Future Volume (vph) 556 337 523 176 406 1284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.96 0.95 1.00
Satd. Flow (prot) 3467 1599 3393 1787 2787
Flt Permitted 0.95 1.00 0.96 0.95 1.00
Satd. Flow (perm) 3467 1599 3393 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 556 337 523 176 406 1284
RTOR Reduction (vph) 0 78 49 0 0 0
Lane Group Flow (vph) 556 259 650 0 406 1284
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 12.0 36.0 17.0 19.5 39.0
Effective Green, g (s) 12.0 36.0 17.0 19.5 39.0
Actuated g/C Ratio 0.17 0.51 0.24 0.28 0.56
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 594 822 824 497 1552
v/s Ratio Prot 0.16 0.16 c0.19 0.23 c0.46
v/s Ratio Perm
v/c Ratio 0.94 0.32 0.79 0.82 0.83
Uniform Delay, d1 28.6 9.9 24.8 23.6 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.2 1.0 7.5 10.0 3.8
Delay (s) 50.8 10.9 32.4 33.6 16.5
Level of Service D B C C B
Approach Delay (s) 35.8 32.4 20.6
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 1

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.986 0.996
Flt Protected 0.950 0.957 0.994
Satd. Flow (prot) 1770 1863 1583 0 3539 0 0 1758 0 0 1844 0
Flt Permitted 0.455 0.722 0.955
Satd. Flow (perm) 848 1863 1583 0 3539 0 0 1326 0 0 1772 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 385 55 1
Link Speed (mph) 30 30 30 30
Link Distance (ft) 874 969 437 389
Travel Time (s) 19.9 22.0 9.9 8.8
Peak Hour Factor 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) 40 852 385 0 530 0 313 0 35 4 30 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 852 385 0 530 0 0 348 0 0 35 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8



Lanes, Volumes, Timings DHV 2030 PM
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 2

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 37.0 37.0 37.0 37.0 23.0 23.0 23.0 23.0
Total Split (%) 61.7% 61.7% 61.7% 61.7% 38.3% 38.3% 38.3% 38.3%
Maximum Green (s) 31.0 31.0 31.0 31.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
v/c Ratio 0.09 0.86 0.38 0.28 0.86 0.07
Control Delay 8.0 23.8 2.2 8.3 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 23.8 2.2 8.3 39.1 15.3
LOS A C A A D B
Approach Delay 16.8 8.3 39.1 15.3
Approach LOS B A D B

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 58.4
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15



Queues DHV 2030 PM
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 3

Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 40 852 385 530 348 35
v/c Ratio 0.09 0.86 0.38 0.28 0.86 0.07
Control Delay 8.0 23.8 2.2 8.3 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 23.8 2.2 8.3 39.1 15.3
Queue Length 50th (ft) 7 251 0 52 96 9
Queue Length 95th (ft) 20 #483 34 78 #227 26
Internal Link Dist (ft) 794 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 453 996 1025 1892 447 547
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.86 0.38 0.28 0.78 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 3539 1758 1845
Flt Permitted 0.46 1.00 1.00 1.00 0.72 0.95
Satd. Flow (perm) 848 1863 1583 3539 1327 1772
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) 40 852 385 0 530 0 313 0 35 4 30 1
RTOR Reduction (vph) 0 0 179 0 0 0 0 40 0 0 1 0
Lane Group Flow (vph) 40 852 206 0 530 0 0 308 0 0 34 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 31.2 31.2 31.2 31.2 16.2 16.2
Effective Green, g (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 453 995 845 1890 368 491
v/s Ratio Prot c0.46 0.15
v/s Ratio Perm 0.05 0.13 c0.23 0.02
v/c Ratio 0.09 0.86 0.24 0.28 0.84 0.07
Uniform Delay, d1 6.6 11.7 7.3 7.5 19.9 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 9.4 0.7 0.4 15.2 0.1
Delay (s) 7.0 21.1 8.0 7.8 35.1 15.6
Level of Service A C A A D B
Approach Delay (s) 16.7 7.8 35.1 15.6
Approach LOS B A D B

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 58.4 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM
8: Ethan Allen Ave 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 26 1900 863 93 131 21
Future Volume (vph) 26 1900 863 93 131 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0
Storage Lanes 1 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.981
Flt Protected 0.950 0.959
Satd. Flow (prot) 1770 3539 3539 1583 1752 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 1770 3539 3539 1583 1752 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 101 10
Link Speed (mph) 30 30 30
Link Distance (ft) 408 498 215
Travel Time (s) 9.3 11.3 4.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 2065 938 101 142 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 2065 938 101 165 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Right Left
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8



Lanes, Volumes, Timings DHV 2030 PM
8: Ethan Allen Ave 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 6

Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 7 4 8 8 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0
Total Split (s) 9.9 52.0 42.1 42.1 23.0
Total Split (%) 13.2% 69.3% 56.1% 56.1% 30.7%
Maximum Green (s) 5.4 46.0 36.1 36.1 18.0
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 6.0 6.0 6.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.4 46.0 42.0 42.0 18.0
Actuated g/C Ratio 0.07 0.61 0.56 0.56 0.24
v/c Ratio 0.22 0.95 0.47 0.11 0.39
Control Delay 37.3 25.7 11.8 2.9 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.3 25.7 11.8 2.9 25.5
LOS D C B A C
Approach Delay 25.8 10.9 25.5
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     8: Ethan Allen Ave



Queues DHV 2030 PM
8: Ethan Allen Ave 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 7

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 28 2065 938 101 165
v/c Ratio 0.22 0.95 0.47 0.11 0.39
Control Delay 37.3 25.7 11.8 2.9 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.3 25.7 11.8 2.9 25.5
Queue Length 50th (ft) 13 416 107 0 60
Queue Length 95th (ft) 37 #643 207 23 113
Internal Link Dist (ft) 328 418 135
Turn Bay Length (ft) 200
Base Capacity (vph) 127 2170 1983 931 428
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.95 0.47 0.11 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM
8: Ethan Allen Ave 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 26 1900 863 93 131 21
Future Volume (vph) 26 1900 863 93 131 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 1770 3539 3539 1583 1752
Flt Permitted 0.95 1.00 1.00 1.00 0.96
Satd. Flow (perm) 1770 3539 3539 1583 1752
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 2065 938 101 142 23
RTOR Reduction (vph) 0 0 0 46 8 0
Lane Group Flow (vph) 28 2065 938 55 157 0
Turn Type Prot NA NA Perm Prot
Protected Phases 7 4 8 6
Permitted Phases 8
Actuated Green, G (s) 2.2 48.7 42.0 42.0 18.0
Effective Green, g (s) 2.2 48.7 42.0 42.0 18.0
Actuated g/C Ratio 0.03 0.63 0.54 0.54 0.23
Clearance Time (s) 4.5 6.0 6.0 6.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 2218 1912 855 405
v/s Ratio Prot 0.02 c0.58 0.27 c0.09
v/s Ratio Perm 0.03
v/c Ratio 0.56 0.93 0.49 0.06 0.39
Uniform Delay, d1 37.3 13.0 11.2 8.5 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.6 7.8 0.2 0.0 2.8
Delay (s) 50.8 20.8 11.4 8.5 28.0
Level of Service D C B A C
Approach Delay (s) 21.2 11.1 28.0
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 77.7 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM
10: VT 15 & Susie Wilson Rd 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0
Storage Lanes 2 0 1 2
Taper Length (ft) 25 25
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 0.88
Frt 0.926 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 1863 3277 0 1770 2787
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 1863 3277 0 1770 2787
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 174 138
Link Speed (mph) 45 45 45
Link Distance (ft) 265 874 480
Travel Time (s) 4.0 13.2 7.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1375 833 426 420 445 613
Shared Lane Traffic (%)
Lane Group Flow (vph) 1375 833 846 0 445 613
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases



Lanes, Volumes, Timings DHV 2030 PM
10: VT 15 & Susie Wilson Rd 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET NWT NWR SWL SWR
Detector Phase 1 6 2 8 8 1
Switch Phase
Minimum Initial (s) 12.0 8.0 8.0 10.0
Minimum Split (s) 19.0 15.0 33.0 17.5
Total Split (s) 57.0 92.0 35.0 38.0
Total Split (%) 43.8% 70.8% 26.9% 29.2%
Maximum Green (s) 50.0 85.0 28.0 32.0
Yellow Time (s) 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None Max Max None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 50.0 85.0 28.0 32.0 89.0
Actuated g/C Ratio 0.38 0.65 0.22 0.25 0.68
v/c Ratio 1.04 0.68 1.00 1.02 0.31
Control Delay 75.5 17.8 72.4 97.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 75.5 17.8 72.4 97.2 6.6
LOS E B E F A
Approach Delay 53.7 72.4 44.7
Approach LOS D E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Natural Cycle: 130
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 55.2 Intersection LOS: E
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     10: VT 15 & Susie Wilson Rd



Queues DHV 2030 PM
10: VT 15 & Susie Wilson Rd 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET NWT SWL SWR
Lane Group Flow (vph) 1375 833 846 445 613
v/c Ratio 1.04 0.68 1.00 1.02 0.31
Control Delay 75.5 17.8 72.4 97.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 75.5 17.8 72.4 97.2 6.6
Queue Length 50th (ft) ~644 408 ~315 ~398 80
Queue Length 95th (ft) #781 555 #459 #608 110
Internal Link Dist (ft) 185 794 400
Turn Bay Length (ft) 200
Base Capacity (vph) 1320 1218 842 435 1951
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.04 0.68 1.00 1.02 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM
10: VT 15 & Susie Wilson Rd 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 12

Movement SEL SET NWT NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.88
Frt 1.00 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3276 1770 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3276 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1375 833 426 420 445 613
RTOR Reduction (vph) 0 0 137 0 0 45
Lane Group Flow (vph) 1375 833 709 0 445 568
Turn Type Prot NA NA Prot pt+ov
Protected Phases 1 6 2 8 8 1
Permitted Phases
Actuated Green, G (s) 50.0 85.0 28.0 32.0 88.0
Effective Green, g (s) 50.0 85.0 28.0 32.0 88.0
Actuated g/C Ratio 0.38 0.65 0.22 0.25 0.68
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 1218 705 435 1886
v/s Ratio Prot c0.40 0.45 c0.22 c0.25 0.20
v/s Ratio Perm
v/c Ratio 1.04 0.68 1.01 1.02 0.30
Uniform Delay, d1 40.0 14.1 51.0 49.0 8.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.3 3.1 35.5 49.1 0.1
Delay (s) 76.3 17.2 86.5 98.1 8.6
Level of Service E B F F A
Approach Delay (s) 54.0 86.5 46.3
Approach LOS D F D

Intersection Summary
HCM 2000 Control Delay 58.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM (Alt 2)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
Stantec Page 1

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 150 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.986 0.996
Flt Protected 0.950 0.957 0.994
Satd. Flow (prot) 1770 1863 1583 0 1863 0 0 1758 0 0 1844 0
Flt Permitted 0.387 0.722 0.955
Satd. Flow (perm) 721 1863 1583 0 1863 0 0 1326 0 0 1772 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 385 55 1
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1139 969 437 389
Travel Time (s) 25.9 22.0 9.9 8.8
Peak Hour Factor 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) 40 852 385 0 530 0 313 0 35 4 30 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 852 385 0 530 0 0 348 0 0 35 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8



Lanes, Volumes, Timings DHV 2030 PM (Alt 2)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 37.0 37.0 37.0 37.0 23.0 23.0 23.0 23.0
Total Split (%) 61.7% 61.7% 61.7% 61.7% 38.3% 38.3% 38.3% 38.3%
Maximum Green (s) 31.0 31.0 31.0 31.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
v/c Ratio 0.10 0.86 0.38 0.53 0.86 0.07
Control Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 23.8 2.2 11.9 39.1 15.3
LOS A C A B D B
Approach Delay 16.8 11.9 39.1 15.3
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 58.4
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15



Queues DHV 2030 PM (Alt 2)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 40 852 385 530 348 35
v/c Ratio 0.10 0.86 0.38 0.53 0.86 0.07
Control Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Length 50th (ft) 7 251 0 118 96 9
Queue Length 95th (ft) 21 #483 34 197 #227 26
Internal Link Dist (ft) 1059 889 357 309
Turn Bay Length (ft) 150 150
Base Capacity (vph) 385 996 1025 996 447 547
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.86 0.38 0.53 0.78 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM (Alt 2)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 1863 1758 1845
Flt Permitted 0.39 1.00 1.00 1.00 0.72 0.95
Satd. Flow (perm) 721 1863 1583 1863 1327 1772
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) 40 852 385 0 530 0 313 0 35 4 30 1
RTOR Reduction (vph) 0 0 179 0 0 0 0 40 0 0 1 0
Lane Group Flow (vph) 40 852 206 0 530 0 0 308 0 0 34 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 31.2 31.2 31.2 31.2 16.2 16.2
Effective Green, g (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 385 995 845 995 368 491
v/s Ratio Prot c0.46 0.28
v/s Ratio Perm 0.06 0.13 c0.23 0.02
v/c Ratio 0.10 0.86 0.24 0.53 0.84 0.07
Uniform Delay, d1 6.7 11.7 7.3 8.9 19.9 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 9.4 0.7 2.0 15.2 0.1
Delay (s) 7.2 21.1 8.0 10.9 35.1 15.6
Level of Service A C A B D B
Approach Delay (s) 16.7 10.9 35.1 15.6
Approach LOS B B D B

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 58.4 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 200 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.986 0.996
Flt Protected 0.950 0.957 0.994
Satd. Flow (prot) 1770 1863 1583 0 1863 0 0 1758 0 0 1844 0
Flt Permitted 0.387 0.722 0.955
Satd. Flow (perm) 721 1863 1583 0 1863 0 0 1326 0 0 1772 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 385 55 1
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1139 969 437 389
Travel Time (s) 25.9 22.0 9.9 8.8
Peak Hour Factor 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) 40 852 385 0 530 0 313 0 35 4 30 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 852 385 0 530 0 0 348 0 0 35 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Right Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8



Lanes, Volumes, Timings DHV 2030 PM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 24.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0
Total Split (s) 37.0 37.0 37.0 37.0 23.0 23.0 23.0 23.0
Total Split (%) 61.7% 61.7% 61.7% 61.7% 38.3% 38.3% 38.3% 38.3%
Maximum Green (s) 31.0 31.0 31.0 31.0 18.0 18.0 18.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
v/c Ratio 0.10 0.86 0.38 0.53 0.86 0.07
Control Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 23.8 2.2 11.9 39.1 15.3
LOS A C A B D B
Approach Delay 16.8 11.9 39.1 15.3
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 58.4
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: West St Ext & VT 15



Queues DHV 2030 PM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Lane Group SEL SET SER NWT NET SWT
Lane Group Flow (vph) 40 852 385 530 348 35
v/c Ratio 0.10 0.86 0.38 0.53 0.86 0.07
Control Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 23.8 2.2 11.9 39.1 15.3
Queue Length 50th (ft) 7 251 0 118 96 9
Queue Length 95th (ft) 21 #483 34 197 #227 26
Internal Link Dist (ft) 1059 889 357 309
Turn Bay Length (ft) 150
Base Capacity (vph) 385 996 1025 996 447 547
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.86 0.38 0.53 0.78 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis DHV 2030 PM (Alt 3)
3: West St Ext & VT 15 05/10/2018

VT 15 West  06/12/2017 Baseline Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Future Volume (vph) 37 784 354 0 488 0 288 0 32 4 28 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1770 1863 1583 1863 1758 1845
Flt Permitted 0.39 1.00 1.00 1.00 0.72 0.95
Satd. Flow (perm) 721 1863 1583 1863 1327 1772
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) 40 852 385 0 530 0 313 0 35 4 30 1
RTOR Reduction (vph) 0 0 179 0 0 0 0 40 0 0 1 0
Lane Group Flow (vph) 40 852 206 0 530 0 0 308 0 0 34 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 6 4 8
Actuated Green, G (s) 31.2 31.2 31.2 31.2 16.2 16.2
Effective Green, g (s) 31.2 31.2 31.2 31.2 16.2 16.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 385 995 845 995 368 491
v/s Ratio Prot c0.46 0.28
v/s Ratio Perm 0.06 0.13 c0.23 0.02
v/c Ratio 0.10 0.86 0.24 0.53 0.84 0.07
Uniform Delay, d1 6.7 11.7 7.3 8.9 19.9 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 9.4 0.7 2.0 15.2 0.1
Delay (s) 7.2 21.1 8.0 10.9 35.1 15.6
Level of Service A C A B D B
Approach Delay (s) 16.7 10.9 35.1 15.6
Approach LOS B B D B

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 58.4 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings DHV 2030 PM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.926 0.850
Flt Protected 0.950 0.975 0.950
Satd. Flow (prot) 3467 1599 3311 0 1787 2787
Flt Permitted 0.950 0.975 0.950
Satd. Flow (perm) 3467 1599 3311 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 108 223
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 1265 766 392 386 409 564
Shared Lane Traffic (%)
Lane Group Flow (vph) 1265 766 778 0 409 564
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0



Lanes, Volumes, Timings DHV 2030 PM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 42.0 69.0 27.0 31.0
Total Split (%) 42.0% 69.0% 27.0% 31.0%
Maximum Green (s) 35.0 62.0 20.0 23.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 35.0 62.0 20.0 23.5 65.5
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
LOS E B D E A
Approach Delay 50.3 46.2 37.4
Approach LOS D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 46.1 Intersection LOS: D
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson



Queues DHV 2030 PM
551: Pearl St & College Pkwy & Susie Wilson 05/10/2018

2022 Build (New Timings)  04/11/2013 PM Peak Hour Synchro 10 Report
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Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 1265 766 778 409 564
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
Queue Length 50th (ft) ~452 273 186 260 79
Queue Length 95th (ft) #582 432 #300 #451 108
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 1213 1032 840 419 1825
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.04 0.74 0.93 0.98 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.93 1.00 0.85
Flt Protected 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 3467 1599 3311 1787 2787
Flt Permitted 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 3467 1599 3311 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1265 766 392 386 409 564
RTOR Reduction (vph) 0 41 178 0 0 0
Lane Group Flow (vph) 1265 725 600 0 409 564
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 35.0 62.0 20.0 23.5 66.0
Effective Green, g (s) 35.0 62.0 20.0 23.5 66.0
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1213 991 662 419 1839
v/s Ratio Prot c0.36 0.45 c0.18 c0.23 0.20
v/s Ratio Perm
v/c Ratio 1.04 0.73 0.91 0.98 0.31
Uniform Delay, d1 32.5 13.2 39.1 38.0 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.7 4.8 18.3 37.4 0.1
Delay (s) 70.2 18.0 57.3 75.3 7.3
Level of Service E B E E A
Approach Delay (s) 50.5 57.3 35.9
Approach LOS D E D

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.926 0.850
Flt Protected 0.950 0.975 0.950
Satd. Flow (prot) 3467 1599 3311 0 1787 2787
Flt Permitted 0.950 0.975 0.950
Satd. Flow (perm) 3467 1599 3311 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 108 223
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 1265 766 392 386 409 564
Shared Lane Traffic (%)
Lane Group Flow (vph) 1265 766 778 0 409 564
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 42.0 69.0 27.0 31.0
Total Split (%) 42.0% 69.0% 27.0% 31.0%
Maximum Green (s) 35.0 62.0 20.0 23.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 35.0 62.0 20.0 23.5 65.5
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
LOS E B D E A
Approach Delay 50.3 46.2 37.4
Approach LOS D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 46.1 Intersection LOS: D
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson
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Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 1265 766 778 409 564
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
Queue Length 50th (ft) ~452 273 186 260 79
Queue Length 95th (ft) #582 432 #300 #451 108
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 1213 1032 840 419 1825
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.04 0.74 0.93 0.98 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.93 1.00 0.85
Flt Protected 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 3467 1599 3311 1787 2787
Flt Permitted 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 3467 1599 3311 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1265 766 392 386 409 564
RTOR Reduction (vph) 0 41 178 0 0 0
Lane Group Flow (vph) 1265 725 600 0 409 564
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 35.0 62.0 20.0 23.5 66.0
Effective Green, g (s) 35.0 62.0 20.0 23.5 66.0
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1213 991 662 419 1839
v/s Ratio Prot c0.36 0.45 c0.18 c0.23 0.20
v/s Ratio Perm
v/c Ratio 1.04 0.73 0.91 0.98 0.31
Uniform Delay, d1 32.5 13.2 39.1 38.0 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.7 4.8 18.3 37.4 0.1
Delay (s) 70.2 18.0 57.3 75.3 7.3
Level of Service E B E E A
Approach Delay (s) 50.5 57.3 35.9
Approach LOS D E D

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Storage Length (ft) 725 0 0 0 200 0
Storage Lanes 1 1 2 0 1 2
Taper Length (ft) 25 25 25
Lane Util. Factor 0.97 1.00 0.97 0.95 1.00 0.88
Frt 0.850 0.926 0.850
Flt Protected 0.950 0.975 0.950
Satd. Flow (prot) 3467 1599 3311 0 1787 2787
Flt Permitted 0.950 0.975 0.950
Satd. Flow (perm) 3467 1599 3311 0 1787 2787
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 108 223
Link Speed (mph) 35 35 30
Link Distance (ft) 1793 1325 557
Travel Time (s) 34.9 25.8 12.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Adj. Flow (vph) 1265 766 392 386 409 564
Shared Lane Traffic (%)
Lane Group Flow (vph) 1265 766 778 0 409 564
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1
Detector Template 
Leading Detector (ft) 35 35 35 35 35
Trailing Detector (ft) -5 -5 -5 -5 -5
Detector 1 Position(ft) -5 -5 -5 -5 -5
Detector 1 Size(ft) 40 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Detector Phase 5 2 6 4 4 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0
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Lane Group EBL EBR NWL NWR SWL SWR
Minimum Split (s) 15.0 15.0 15.0 15.5
Total Split (s) 42.0 69.0 27.0 31.0
Total Split (%) 42.0% 69.0% 27.0% 31.0%
Maximum Green (s) 35.0 62.0 20.0 23.5
Yellow Time (s) 5.0 5.0 5.0 4.5
All-Red Time (s) 2.0 2.0 2.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None
Act Effct Green (s) 35.0 62.0 20.0 23.5 65.5
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
LOS E B D E A
Approach Delay 50.3 46.2 37.4
Approach LOS D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBR and 6:NWL, Start of Green, Master Intersection
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 46.1 Intersection LOS: D
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     551: Pearl St & College Pkwy & Susie Wilson
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Lane Group EBL EBR NWL SWL SWR
Lane Group Flow (vph) 1265 766 778 409 564
v/c Ratio 1.04 0.74 0.93 0.98 0.31
Control Delay 70.6 16.7 46.2 77.9 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 16.7 46.2 77.9 8.0
Queue Length 50th (ft) ~452 273 186 260 79
Queue Length 95th (ft) #582 432 #300 #451 108
Internal Link Dist (ft) 1713 1245 477
Turn Bay Length (ft) 725 200
Base Capacity (vph) 1213 1032 840 419 1825
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.04 0.74 0.93 0.98 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBR NWL NWR SWL SWR
Lane Configurations
Traffic Volume (vph) 1265 766 392 386 409 564
Future Volume (vph) 1265 766 392 386 409 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12
Total Lost time (s) 7.0 7.0 7.0 7.5 7.5
Lane Util. Factor 0.97 1.00 0.97 1.00 0.88
Frt 1.00 0.85 0.93 1.00 0.85
Flt Protected 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 3467 1599 3311 1787 2787
Flt Permitted 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 3467 1599 3311 1787 2787
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1265 766 392 386 409 564
RTOR Reduction (vph) 0 41 178 0 0 0
Lane Group Flow (vph) 1265 725 600 0 409 564
Heavy Vehicles (%) 1% 1% 1% 0% 1% 2%
Turn Type Prot Prot Prot Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 35.0 62.0 20.0 23.5 66.0
Effective Green, g (s) 35.0 62.0 20.0 23.5 66.0
Actuated g/C Ratio 0.35 0.62 0.20 0.24 0.66
Clearance Time (s) 7.0 7.0 7.0 7.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1213 991 662 419 1839
v/s Ratio Prot c0.36 0.45 c0.18 c0.23 0.20
v/s Ratio Perm
v/c Ratio 1.04 0.73 0.91 0.98 0.31
Uniform Delay, d1 32.5 13.2 39.1 38.0 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.7 4.8 18.3 37.4 0.1
Delay (s) 70.2 18.0 57.3 75.3 7.3
Level of Service E B E E A
Approach Delay (s) 50.5 57.3 35.9
Approach LOS D E D

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.5
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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MEMORANDUM 
 
 

TO:  Village Trustees 
FROM:  Evan Teich, Unified Manager 
DATE:  September 11, 2018   
SUBJECT: Trustees Meeting Schedule  
 
 

TRUSTEES MEETING SCHEDULE/EVENTS       
                                                                                                                                                      
 

Sept. 25 
6:30 PM 

 
Regular Meeting 

Oct. 9 
6:30 PM 

 
Regular Meeting 

Oct. 11 
7:00 PM 

 
Joint Meeting with Selectboard at 2 Lincoln St. 

Oct. 23 
6:30 PM 

 
Regular Meeting 

Nov. 13 
6:30 PM 

 
Regular Meeting 

Nov. 27 
6:30 PM 

 
Regular Meeting 

Dec. 11 
6:30 PM 

 
Regular Meeting 
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