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APPENDIX 3A. SUPPORTING TRAFFIC ANALYSES AND TECHNICAL 
DOCUMENTATION

A3.1 Introduction

During the course of the development of concepts for the Southern 
Connector/Champlain Parkway, various alternatives were considered in addition to the 
two Build Alternatives described in Chapter 4.  These other alternatives were 
ultimately dismissed because they did not meet the project’s transportation needs and 
objectives, and/or because of their associated impacts to natural resources and cultural 
resources, or impacts to social and economic characteristics of the area.  The 
alternatives considered and dismissed included a non-construction alternative that 
considered the effects of implementing Travel Demand Management (TDM) and three 
construction alternatives, as follows: 

 Travel Demand Management (TDM)

 Null Alternative (C-1 Section, C-2 Section and C-8 Section)

 Build Alternative 1 (four-lane)

 C-1 Section and C-2 Section Only (two-lane) 

The traffic volumes and traffic operations associated with each of these alternatives 
are described in Section A3.2 – Traffic Analyses for Alternatives Considered and 
Dismissed.

This Appendix 3 also provides a summary description of the traffic modeling effort 
used to develop the design year traffic volume projections for the various project 
alternatives (including the No-Build Alternative, Build Alternatives, and alternatives 
considered but dismissed), and the supporting technical documentation of the level-of-
service analyses presented throughout the document.

A3.2 Traffic Analyses for Alternatives Considered and Dismissed

This section describes the volume patterns and traffic operations for the project’s 
design year conditions for each of the alternatives considered and dismissed.  This 
section also compares these alternatives to the No-Build and Build Alternatives 
presented in Chapter 4.

The evaluation of the traffic operations for the Build Alternatives considered but 
dismissed were based on travel demand models developed for the Primary and 
Secondary study areas for the project design years 2008 and 2028.  The analyses of 
traffic operations for these alternatives were based on the same general infrastructure 
characteristics as were used for the analysis of the two Build Alternatives described in 
Chapter 4, namely:
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1. A 30 mph posted speed limit on the Southern Connector/Champlain Parkway
from the I-189 / U.S. Route 7 interchange northward to the terminus with the 
local street system.

2. Proposed signalized intersections along the primary corridor of the Southern 
Connector/Champlain Parkway feature exclusive pedestrian phases. Where 
signal improvements are indicated at other locations (i.e., along Pine Street 
and/or Battery Street) associated with specific Build Alternatives, these 
locations would also have exclusive pedestrian phases. Intersections along the 
C-2 Section of the project (with Home Avenue, Flynn Avenue, Sears Lane, 
and Lakeside Avenue) would be signalized.  

3. Signals within 0.5 mile of each other would be coordinated using cycle lengths 
that were optimized for each peak hour and design year condition.   

4. Geometric and signal operation improvements and equipment replacement 
were assumed for the Pine Street at Lakeside Avenue intersection and all 
intersections along Battery Street (except in the C-1 Section and C-2 Section
Only Alternative).

A3.2.1 Travel Demand Management (TDM) Alternative

The analyses of the No-Build Alternative shows that some key intersections and 
corridor sections would have congested operations during the projected design years, 
which would reduce mobility within the corridor and would not be consistent with the 
project’s goals and objectives.  A non-construction alternative that was considered to 
address these conditions was the implementation of TDM strategies. The TDM 
alternative considers the system benefits that could be achieved through increased 
transit ridership and ridesharing initiatives to reduce traffic volume demand during 
peak demand periods. 

The effects of an aggressive TDM policy were evaluated using the regional travel 
demand model. For the purposes of this evaluation, the TDM program was 
implemented for the area bounded by Pearl Street to the north, South Willard Street 
and Shelburne Street to the east, the I-189/U.S. Route 7 (Shelburne Street) interchange 
to the south, and Lake Champlain to the west. For this discussion, the aforementioned 
area is referred to as the TDM Area.  The assumptions for the TDM program 
consisted of the following:

 Roads in the TDM area that are not currently serviced by public transit were 
provided with this service.

 The frequency of bus service was doubled throughout the entire TDM area, 
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 A 10% increase in participation in rideshare programs was assumed for work-
related trips in the TDM area.

 The effect of resuming passenger rail service on the Champlain Flyer was 
included based on ridership rates when this service was active.

The mobility benefits associated with the implementation of the TDM alternative are 
expressed in terms of reductions in person-trips that are made by automobile and by 
changes in the overall Vehicle Miles of Travel (VMT) in the Primary and Secondary 
study areas of the project. An evaluation of the modeling for the transit service 
enhancements (increased route coverage and service frequency) shows that these TDM 
improvements would increase transit ridership by approximately 10-15% in both the 
2008 and 2028 design years. The resulting increase in bus ridership, with increased 
route coverage and a doubling of the service frequency, is summarized for each of the 
scenarios in Table A3-1. These analysis results indicate that transit service 
enhancements alone would not have a substantial effect in addressing the project’s 
mobility objectives. This modest change in ridership is also not likely to be cost-
effective for the provision of these expanded transit services.

Table A3-1: Effect of increasing bus service on ridership 
rates

No-Build 
Alternative
(No TDM)

TDM Alternative
(increased transit routes coverage and 

service frequency)

Design Year 
and Peak Hour

Total Person-
Trips using 

Transit
Total Person-Trips 

using Transit

Net Increase in 
Person-trips 

using Transit 
2008 AM 825 924 99
2008 PM 623 706 83
2028 AM 864 958 94
2028 PM 630 715 85

The evaluation of the cumulative effect of implementing the full TDM program of 
increased transit service, resumed passenger rail service and increased ridesharing 
indicates that these would not, by themselves, produce a substantial improvement in 
mobility in the project area. These combined TDM initiatives are shown to reduce the 
total VMT in the Primary and Secondary study areas by only approximately one-half 
percent. The total vehicle trips removed and the corresponding effect on total VMT of 
the full TDM program (bus, rail, and rideshare) are summarized in Table A3-2.
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Table A3-2: Effect of TDM Program on Total Vehicle Trips and Vehicle Miles 
Traveled

No-Build Alternative
(No TDM)  TDM Program Alternative

Design Year 
and Peak Hour

Total Vehicle 
Trips VMT

Trips 
Removed VMT Reduction % Δ VMT

2008 AM 73,031 711,837 632 3,247 -0.46%
2008 PM 71,472 499,314 619 3,293 -0.66%
2028 AM 82,524 897,236 649 3,181 -0.35%
2028 PM 77,198 544,158 627 3,223 -0.59%

Based on these analyses, it is concluded that the TDM alternative does not address the 
overall project objective to improve mobility in the Primary study area. It is also noted 
that the TDM alternative does not address the objective to improve freight accessibility 
to the industrial facilities along the project corridor.

A3.2.2 Null Alternative

The Null Alternative consists of constructing a four-lane roadway along the C-1
Section, C-2 Section and C-8 Section.  The Null Alternative was previously approved 
by FHWA in 1979 for construction.  The C-8 Section extends north from the 
intersection of Lakeside Avenue and connects with Battery Street at its intersection 
with Maple Street.  

Traffic Volumes:

The projected ADT volumes in the Primary study area for the Null Alternative are 
shown in Table A3-3.  A comparison of these volumes to those of the No-Build 
Alternative indicates that the Null Alternative would divert a substantial volume from 
the Pine Street corridor between Home Avenue and Main Street. Traffic volumes on 
the section of Pine Street between Lakeside Avenue and Maple Street would be 50% 
less than in the No-Build Alternative. Also, traffic volumes on the section of Pine 
Street south of Lakeside Avenue are projected to decrease by more than 50% and 
volumes north of Maple Street would see a 40% reduction.  
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Table A3-3:  Average Daily Traffic Volume Summary:  Null Alternative

Null Alternative
Location

2008 (ETC) 2028 (ETC+20)
Southern Connector/Champlain Parkway: 
Home Avenue to Lakeside Avenue 19,600 19,700

Pine Street: Home Avenue to Flynn 
Avenue 2,600 2,800

Pine Street: Flynn Avenue to Lakeside 
Avenue 6,400 6,500

Pine Street: Lakeside Avenue to Maple 
Street 6,800 6,900

Pine Street:  Maple Street to Main Street
4,000 4,000

Battery Street: Maple Street to Main 
Street 18,700 18,700

Lakeside Avenue:  Connector to Pine 
Street

5,200 5,700

Maple Street:  Pine Street to Battery 
Street

3,900 4,100

King Street:  Pine Street to Battery Street 3,500 3,500

Main Street:  Pine Street to Battery Street 5,100 5,100

The design year peak hour volumes produced from the travel demand modeling for the 
Null Alternative are presented in Figures A3-1 through A3-4, as follows:

 Figure A3-1:  2008 AM Peak Hour
 Figure A3-2:  2008 PM Peak Hour
 Figure A3-3:  2028 AM Peak Hour
 Figure A3-4:  2028 PM Peak Hour

The following traffic flow patterns are observed from these peak hour volumes:

 Pine Street is no longer used as a primary corridor for access to the City 
Center District (CCD).

 The Pine Street/Maple Street intersection is no longer a critical congestion 
point in the system for traffic access and circulation.  
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 Home Avenue and Flynn Avenue would see a substantial reduction in traffic 
volume as these roadways convert to a primary function of local access, and 
through traffic is diverted to the Southern Connector/Champlain Parkway.

Traffic Operations

Table A3-4 presents results of the capacity analyses for the Primary study area 
intersections in the 2008 and 2028 design years for the Null Alternative.  Figures A3-5
and A3-6 present the overall LOS at each study intersection within the Primary and 
Secondary study areas for the 2008 Design Year AM and PM peak hours, 
respectively. The LOS for the combined Primary and Secondary study areas in the 
2028 design year AM and PM peak hours are shown on Figures A3-7 and A3-8.  
Detailed LOS and delay calculations are provided in Part C of this Appendix.
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Table A3-4: Level of Service Summary – Null Alternative

2008 (ETC) 2028 (ETC+20)
Location AM Peak 

Hour
PM Peak 

Hour
AM Peak 

Hour
PM Peak 

Hour
Signalized Intersections
Battery Street & Main Street B B B B
Battery Street & King Street B B B B
Battery Street & Maple Street B C C C

Pine Street & Main Street B B B B
Pine Street & Lakeside Avenue B B C B
Pine Street & Flynn Avenue B B B B

Connector & Lakeside Avenue D D D D
Connector & Sears Lane B A C A
Connector & Flynn Avenue B C B C
Connector & Home Avenue B B B B

AWSC (1) Intersections
Pine Street & King Street A B B B
Pine Street & Maple Street B B B B
Pine Street & Home Avenue A A A A

TWSC (2) Intersections
Pine Street & Howard Street

Eastbound Approach
Westbound Approach

B
C

C
D

C
C

C
D

Pine Street & Locust Street
Westbound Approach C C C C

Pine Street & Birchcliff 
Parkway

Westbound Approach B B B C
Pine St & Sears Lane

Eastbound Approach C C C C

(1) AWSC = All-Way Stop Control
(2) TWSC = Two-Way Stop Control (i.e., Side Street Stop).  Note that the LOS for TWSC 

intersections represents the operation of the minor stop-controlled approach movements.  
Mainline movements are free-flow.

2008 Design Year:  Null Alternative

Primary Study Area

The signalized intersections within the Primary study area are projected to operate at 
an overall LOS D or better during both the AM and PM peak hour. Many of these 
locations would operate at LOS B.  Signal timing optimization (including exclusive 
pedestrian phasing) and geometric improvements were applied to the intersections 



Supporting Traffic Analyses, Evaluations and Page A3-12 Appendix 3
Technical Documentation

along Battery Street. Signal phasing was designed to promote the major north-south 
traffic flow.  All the AWSC intersections within the Primary study area along Pine 
Street would operate at a LOS A or B during both peak hours.  This LOS and 
associated vehicle delay is a substantial improvement from the conditions indicated for 
the No-Build Alternative.  

The operations at the TWSC intersections within the Primary study area would
similarly have improved LOS in this alternative. LOS for the stop-controlled 
approaches would be LOS D or better, with most approaches operating at LOS B or 
C.

Secondary Study Area

The signalized intersections within the Secondary study area would generally operate 
at LOS C or better during the AM and PM peak hours, although the intersection of 
U.S. Route 7 and I-189 Ramp C would operate at LOS D in the PM peak hour.

The LOS for the stop-controlled intersections within the Secondary study area would
be LOS D or better during the AM peak hour, except the side street approaches to the 
South Willard Street / Shelburne Street intersection. The LOS for these approaches 
would be LOS F, which is comparable to existing conditions. The operations for the 
stop-controlled approaches at the following intersections would continue to be LOS E 
or F during the PM peak hour:

 U.S. Route 7 and Birchcliff Parkway
 U.S. Route 7 and South Willard Street
 U.S. Route 7 and South Union Street

2028 Design Year:  Null Alternative

Primary Study Area

The intersection operations in the Primary study area for the 2028 design year would
be generally comparable to the operations noted for the 2008 design year.  The 
proposed signalized intersections along the new Southern Connector/Champlain 
Parkway would operate at overall LOS D or better in this design year.  The AWSC 
intersections in the Primary study area along Pine Street would continue to operate at 
LOS B or better for both peak hours.  These operations continue to represent an 
improvement from the No-Build Alternative, representing a substantial reduction in 
average vehicle delay. 

The stop-controlled approaches at the TWSC intersections in the Primary study area 
along Pine Street would continue to operate at acceptable LOS for both peak hours.
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Secondary Study Area

The signalized intersections within the Secondary study area would operate at an 
overall LOS C or better through this 20-year design horizon, with one exception.  The 
intersection of U.S. Route 7 at I-189 Ramp C would operate at LOS E during the PM 
peak hour.

The stop-controlled approaches in the Secondary study area would also see a decrease 
in delay but some would still have LOS E/F operations in the PM peak hour.  

Summary of Null Alternative Traffic Operations

Traffic volumes along Pine Street would be dramatically reduced in this alternative 
due to the direct connection from the Southern Connector/Champlain Parkway to 
Battery Street.  The intersections along Pine Street, from Lakeside Avenue to Maple 
Street, would have substantially improved LOS because of the shift in volume from 
Pine Street to the Southern Connector/Champlain Parkway.  The C-8 Section 
connection provides sufficient capacity to accommodate the projected traffic volumes 
at acceptable overall LOS throughout the 20-year design period.   

The Null Alternative also provides some general improvement in LOS along the 
Shelburne Street corridor from the No-Build Alternative as a result of reduced traffic 
volume, and particularly, reduced turn movement volumes at key intersections such as 
Home Avenue and Flynn Avenue.

The Null Alternative satisfies the purpose and need of this project by providing 
mobility and access to the CCD. This alternative is also very effective in diverting 
through traffic away from the residential neighborhoods and providing connectivity to 
existing industrial facilities.  However, the C-8 Section of this alternative requires new 
roadway construction within the environmentally-sensitive Superfund Site.  As a result 
of the numerous environmental issues and associated remediation costs, the Null 
Alternative is not progressed as the Preferred Alternative.

A3.2.3 Build Alternative 1 (four-lane)

This variation of Build Alternative 1 would follow the same alignment as the two-lane 
alternative described in Chapter 4, but would provide the additional capacity of a four-
lane facility.  This four-lane alternative is discussed to provide comparison to the Null 
Alternative traffic operations. This alternative would involve the widening of the 
section of Pine Street, between Lakeside Avenue and the proposed Battery Street 
Extension, to maintain the continuity of the four-lane corridor. 
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Traffic Volumes

The projected ADT volumes in the Primary study area are shown in Table A3-5 for 
this alternative.  A review of this data indicates that traffic volumes on the section of 
Pine Street between Lakeside Avenue and Pine Place would increase by 40% 
compared to the No-Build Alternative. Similar to the two-lane version of this 
alternative, this increase is a result of this section of Pine Street serving as the link 
between the C-1 Section and C-2 Section and the CCD. Traffic volumes on the 
sections of Pine Street external to this linkage would decrease substantially.  Volume 
on the section south of Lakeside Avenue is projected to decrease by more than 50% 
and volume north of Maple Street is projected to decrease 20%. These changes in 
traffic flow patterns are comparable to the two-lane version of this alignment 
alternative.    

Table A3-5:  Average Daily Traffic Volume Summary:  Build Alternative 1  
(four-lane)

Build Alternative 1 (4-lane)
Location

2008 (ETC) 2028 (ETC+20)
Southern Connector/Champlain Parkway: 
Home Avenue to Lakeside Avenue 15,100 15,100

Pine Street: Home Avenue to Flynn 
Avenue 3,300 3,300

Pine Street: Flynn Avenue to Lakeside
Avenue 8,400 8,500

Pine Street: Lakeside Avenue to Pine 
Place 19,900 20,000

Pine Street: Pine Place to Main Street
5,300 5,300

Battery Street: Maple Street to Main 
Street 15,100 15,400

Lakeside Avenue:  Connector to Pine 
Street

13,000 13,000

Maple Street:  Pine Street to Battery 
Street

3,300 3,400

King Street:  Pine Street to Battery Street 3,200 3,300

Main Street:  Pine Street to Battery Street 6,000 6,000
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The design year peak hour volumes produced from the travel demand modeling for the 
Build Alternative 1 (four-lane) are presented in Figures A3-9 through A3-12, as 
follows:

 Figure A3-9:  2008 AM Build Alternative 1 (four-lane)
 Figure A3-10:  2008 PM Build Alternative 1 (four-lane)
 Figure A3-11:  2028 AM Build Alternative 1 (four-lane)
 Figure A3-12:  2028 PM Build Alternative 1 (four-lane)

The traffic circulation patterns and trends observed from these peak hour turning 
movement volumes are the same as were noted in Chapter 4 for Build Alternative 1.
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Traffic Operations

Table A3-6 presents the Build Alternative 1 (four-lane) results of the capacity 
analyses for the Primary study area intersections in the 2008 and 2028 design years.  
Figures A3-13 and A3-14 present the overall LOS at each study intersection within the 
Primary and Secondary study areas for the 2008 Design Year AM and PM peak 
hours, respectively. The LOS for the combined Primary and Secondary study areas in 
the 2028 design year AM and PM peak hours are shown on Figures A3-15 and A3-16.  
Detailed LOS and delay calculations are provided in Part C of this Appendix.

Table A3-6: Level of Service Summary – Build Alternative 1 (four-lane)

2008 (ETC) 2028 (ETC+20)
Location AM Peak 

Hour
PM Peak 

Hour
AM Peak 

Hour
PM Peak 

Hour
Signalized Intersections
Battery Street & Main Street B B B B
Battery Street & King Street B B B B
Battery Street & Maple Street B B B B

Pine Street & Main Street B B B B
Pine Street & Battery Street Ext B C B C
Pine Street & Lakeside Avenue B C C C
Pine Street & Flynn Avenue B B B B

Connector & Lakeside Avenue B C B C
Connector & Sears Lane B A B B
Connector & Flynn Avenue B C B C
Connector & Home Avenue B B B B

AWSC (1) Intersections
Pine Street & King Street A B B B
Pine Street & Maple Street B C B C
Pine Street & Home Avenue A A A A

TWSC (2) Intersections
Pine Street & Howard Street

Eastbound Approach
Westbound Approach

F
F

F
F

F
F

F
F

Pine Street & Locust Street
Westbound Approach F F F F

Pine Street & Birchcliff 
Parkway

Westbound Approach C C C D
Pine Street & Sears Lane

Eastbound Approach D D D D

(1) AWSC = All-Way Stop Control
(2) TWSC = Two-Way Stop Control (i.e., Side Street Stop).  Note that the LOS for TWSC 

intersections represents the operation of the minor stop-controlled approach movements.  
Mainline movements are free-flow.
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2008 Design Year:  Build Alternative 1 (four-lane)

Primary Study Area

The operations of the existing and proposed signalized intersections within the Primary 
study area are projected to operate at an overall LOS C or better in this alternative due 
to the additional capacity created by the four-lane roadway section, even with the 
modest increase in traffic volume in the corridor compared to the two-lane version of 
this alternative. 

The operations of the AWSC intersections along Pine Street would operate at LOS C 
or better in this alternative, similar to the operations described for the two-lane version 
of this alternative.

The operations of the TWSC intersections would also be essentially the same as noted 
for the two-lane version of this alignment alternative (See Chapter 4 – Build 
Alternative 1).  However, because of the greater gap requirements for traffic entering a 
four-lane facility than for a two-lane facility, the delay would be somewhat greater in 
this alternative for the stop-controlled movements at Locust Street and at Howard 
Street. 

The LOS for the intersections south of Lakeside Avenue would be the same LOS D or 
better as in the two-lane version of this alignment alternative for both peak hours.  

Secondary Study Area

The AWSC intersection in the surrounding study area would operate at a LOS C or 
better for both peak hours.

The operations of the AWSC and TWSC intersections in the Secondary study area 
would be comparable to those identified for the two-lane version of this alignment 
alternative, as described in Chapter 4.  

2028 Design Year:  Build Alternative 1 (four-lane)

Primary Study Area

The operations of the existing and proposed signalized intersections in the Primary 
study area would continue to operate at LOS C or better during the peak hours in the 
20-year design horizon for this alternative.

The AWSC intersections would continue to operate at LOS C or better during both 
peak hours.  These operations continue to represent an improvement from the No-
Build Alternative.
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In the Primary study area, the LOS F conditions for the stop-controlled approaches at 
the TWSC intersections along Pine Street at Howard Street and Locust Street would
be comparable to the conditions in the 2008 design year, although the amount of delay 
would become substantial as a result of increased traffic volume flow on Pine Street.  
The stop-controlled approaches at Birchcliff Parkway and Sears Lane would operate
at a LOS D or better. 

Secondary Study Area 

The operations of the signalized and unsignalized intersections within the Secondary 
study area in the 2028 design year for this alternative would be comparable to the 
operations described in Chapter 4 for the two-lane version of this alignment 
alternative.

Summary of Build Alternative 1 (four-lane) Analyses

Build Alternative 1 (four-lane) shows the same basic traffic patterns as the Build 
Alternative 1 described in Chapter 4.  The primary difference between them is that 
Build Alternative 1 (four-lane) provides greater capacity and; therefore, induces more 
traffic volume to the corridor.  However, the increased capacity accommodates these 
volumes at LOS that are substantially better than in the No-Build Alternative.

A3.2.4 C-1 Section and C-2 Section Only (two-lane)

This alternative involves the construction of the C-1 Section and C-2 Section to 
connect I-189 to Lakeside Avenue west of Pine Street. This alternative also includes 
intersection improvements at the intersection of Lakeside Avenue and Pine Street to 
accommodate the future traffic flow. Traffic on this alignment would access the CCD 
via the existing Pine Street and Battery Street corridors north of Lakeside Avenue. No 
additional improvements would be incorporated along Pine Street north of the 
Lakeside Avenue intersection.  The C-1 Section and C-2 Section would be constructed 
as a two-lane roadway in this alternative.

Traffic Volumes

The projected ADT volumes in the Primary study area for the C-1 Section and C-2
Section Only are shown in Table A3-7.  A review of this data indicates that traffic 
volumes on the section of Pine Street south of Lakeside Avenue would decrease 
substantially compared to the No-Build volumes. This change in volume is comparable 
to the patterns observed for other Build Alternatives. However, traffic volumes on the 
section of Pine Street north of Lakeside Avenue would increase by approximately 15% 
compared to the No-Build Alternative.
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Table A3-7:  Average Daily Traffic Volume Summary:
C-1 Section and C-2 Section Only

 C-1 Section & C-2 Section Only
Location

2008 (ETC) 2028 (ETC+20)
Southern Connector/Champlain Parkway: 
Home Avenue to Lakeside Avenue 12,800 13,200

Pine Street: Home Avenue to Flynn 
Avenue 2,700 2,800

Pine Street: Flynn Avenue to Lakeside 
Avenue 7,300 7,600

Pine Street: Lakeside Avenue to Maple 
Street 15,900 16,300

Pine Street: Maple Street to Main Street
7,300 7,300

Battery Street: Maple Street to Main 
Street 8,400 8,400

Lakeside Avenue:  Connector to Pine 
Street

10,400 11,000

Maple Street:  Pine Street to Battery 
Street

6,800 6,800

King Street:  Pine Street to Battery Street 4,300 4,300

Main Street:  Pine Street to Battery Street 9,400 9,400

The design year peak hour volumes produced from the travel demand modeling for the 
C-1 Section and C-2 Section Only are presented in Figures A3-17 through A3-20, as 
follows:

 Figure A3-17:  2008 AM C-1 Section and C-2 Section Only
 Figure A3-18:  2008 PM C-1 Section and C-2 Section Only
 Figure A3-19:  2028 AM C-1 Section and C-2 Section Only
 Figure A3-20:  2028 PM C-1 Section and C-2 Section Only

The following traffic flow trends are observed from these peak hour volumes:

 The Pine Street at Maple Avenue intersection would be a critical congestion 
point for traffic access and circulation to the CCD, similar to the trends 
observed for the No-Build Alternative.
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 Home Avenue and Flynn Avenue would see a substantial reduction in traffic 
volume as these roadways convert to a primary function of local access, and 
through traffic is diverted to the Southern Connector/Champlain Parkway.

 This alternative would provide improved access to existing industrial facilities 
in the project area, but accessibility to the CCD for freight movements would
be essentially unchanged from No-Build Alternative.   

 Traffic volumes on the section of Pine Street north of Lakeside Avenue would
increase by 10-15% from the No-Build Alternative.

 The section of Pine Street between Maple Street and Main Street would
continue to function as a regional access to the CCD as in the No-Build 
Alternative.

Traffic Operations

Table A3-8 presents the results of the capacity analyses for the Primary study area 
intersections in the 2008 and 2028 design years, for the C-1 Section and C-2 Section 
Only alternative. Figures A3-21 and A3-22 present the overall LOS at each study 
intersection within the Primary and Secondary study areas for the 2008 Design Year 
AM and PM peak hours, respectively. The LOS for the combined Primary and 
Secondary study areas in the 2028 design year AM and PM peak hours are shown on 
Figures A3-23 and A3-24.  Detailed LOS and delay calculations are provided in Part 
C of this Appendix. 

2008 Design Year:  C-1 Section and C-2 Section Only

Primary Study Area

The existing and proposed signalized intersections within the Primary study area 
would all operate at LOS D or better. At most locations, these operations would be 
LOS B or C. Traffic volumes would increase at the intersection of Pine Street and 
Lakeside Avenue as a result of the C-1 Section and C-2 Section Only alternative. Even 
with this change in volume, the intersection would operate at LOS C or better for both 
peak hours with the proposed geometric and signal-control improvements. 

In this alternative, the AWSC intersection of Pine Street and Maple Street in the 
Primary study area is anticipated to remain a critical junction for traffic moving to and 
from the CCD from Pine Street, as it is in the No-Build Alternative. The increased 
turning movement volumes at this intersection would exacerbate existing LOS F 
congestion at this location.  The increased volume on the section of Pine Street 
between Maple Street and Main Street would also produce LOS E operations during 
the PM peak hour at the AWSC intersection of Pine Street and King Street.
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Table A3-8: Level of Service Summary –C-1 Section and C-2 Section Only

2008 (ETC) 2028 (ETC+20)
Location AM Peak 

Hour
PM Peak 

Hour
AM Peak 

Hour
PM Peak 

Hour
Signalized Intersections
Battery Street & Main Street B C B C
Battery Street & King Street B B C B
Battery Street & Maple Street B B B B

Pine Street & Main Street B B B B
Pine Street & Lakeside Avenue C C C C
Pine Street & Flynn Avenue B B B B

Connector & Lakeside Avenue B C B C
Connector & Sears Lane B B B B
Connector & Flynn Avenue B D C E
Connector & Home Avenue C C C C

AWSC (1) Intersections
Pine Street & King Street C E D E
Pine Street & Maple Street F F F F
Pine Street & Home Avenue A A A A

TWSC (2) Intersections
Pine Street & Howard Street

Eastbound Approach
Westbound Approach

F
F

F
F

F
F

F
F

Pine Street & Locust Street
Westbound Approach F F F F

Pine Street & Birchcliff 
Parkway

Westbound Approach B B C C
Pine Street & Sears Lane

Eastbound Approach C C C C

(1) AWSC = All-Way Stop Control
(2) TWSC = Two-Way Stop Control (i.e., Side Street Stop).  Note that the LOS for TWSC 

intersections represents the operation of the minor stop-controlled approach movements.  
Mainline movements are free-flow.

Traffic volumes south of Lakeside Avenue would be diverted onto the Southern 
Connector/Champlain Parkway and the AWSC intersection of Pine Street and Home 
Avenue would experience a substantial improvement of operations, with LOS A 
conditions during both peak hours.
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The operations of the TWSC intersections along Pine Street between Lakeside Avenue 
and Maple Street would continue to operate at LOS F as in the No-Build Alternative
during peak hours, but with a general increase in delay due to the additional volume on 
Pine Street.  The LOS for the intersections south of Lakeside Avenue would be LOS 
C, which is an improvement from the No-Build Alternative.

Secondary Study Area

The signalized intersections within the Secondary study area would operate at LOS D 
or better in this alternative, with most operating at LOS C or better. These LOS of 
service are generally better than the operations in the No-Build Alternative.

The operations of the unsignalized intersections within the Secondary study area would
be essentially the same as noted for the other Build Alternatives. Although there is 
some improvement at these locations associated with reductions in delay compared to 
the No-Build Alternative, these changes are modest and the LOS would continue to be 
LOS E or F during one or both peak hours for the stop-controlled movements.

2028 Design Year:  C-1 Section and C-2 Section Only

Primary Study Area

The signalized intersections within the Primary study area would generally operate at 
acceptable LOS C or better during both peak hours in this 20-year design horizon. 
However, signs of congestion would begin to be show along the Southern 
Connector/Champlain Parkway, as evidenced by a LOS E operation at the intersection 
of the Southern Connector/Champlain Parkway and Flynn Avenue.  These operations 
are consistent with those identified for the Build Alternative 1.

The volume of traffic projected to move through the intersection of Pine Street and 
Maple Street and Pine Street and King Street would continue to compound the level of 
congestion at these AWSC intersections, where the operations would be LOS E or F 
during one or peak hours.  

In the Primary study area, the LOS F conditions for the stop-controlled approaches at 
the TWSC intersections of Pine Street at Howard Street and Locust Street would be 
comparable to the conditions in the 2008 design year, although the amount of delay 
would increase as a result of increased traffic volume flow on Pine Street.  The Stop-
sign controlled approaches of Sears Lane and Birchcliff Parkway to Pine Street would
continue to operate at a LOS C during the 2028 peak hours.  



Supporting Traffic Analyses, Evaluations and Page A3-43 Appendix 3
Technical Documentation

Secondary Study Area

The existing signalized intersections within the Secondary study area would generally 
operate at acceptable LOS C or better through this design horizon.  The one exception 
to this is the intersection of U.S. Route 7 at I-189 Ramp C, which would operate at 
LOS E during the PM peak hour. This is consistent with the operations for other Build 
Alternatives and is an improvement from the LOS F operations in the No-Build 
Alternative.

The operations of the stop-controlled intersections would be comparable to the 
operations in the No-Build Alternative, with LOS E/F conditions for the stop-
controlled approaches during peak hours.

Summary of the C-1 Section and C-2 Section Only Analyses

The C-1 Section and C-2 Section Only alternative would improve mobility to the CCD 
compared to the No-Build Alternative, although not to the extent of other alternatives. 
This alternative would also be effective in reducing the movement of through traffic in 
the residential neighborhoods on the south side of the project area. The intersection of 
Pine Street and Maple Avenue would be a critical congestion point for traffic access 
and circulation to the CCD, similar to the No-Build Alternative. Increases in traffic 
volumes in the north section of Pine Street, from Maple Street to Main Street, would
contribute to reduced LOS in this part of the project area compared to the No-Build 
Alternative.  

Traffic operations along the Southern Connector/Champlain Parkway would be LOS 
D or better during peak hours through the 20-year design horizon in the C-1 Section 
and C-2 Section Only alternative, except at the intersection of the Southern 
Connector/Champlain Parkway and Flynn Avenue. The operations at this intersection 
would be LOS E in the PM peak hour of the 2028 design year. This condition is the 
same as for Build Alternative 1 as described in Chapter 4. 

Traffic operations at the unsignalized intersections along Pine Street south of Lakeside 
Avenue would improve compared to the No-Build Alternative as a result of the traffic 
diversions from this area to the C-1 Section and C-2 Section of the Southern 
Connector/Champlain Parkway. 

The C-1 Section and C-2 Section Only alternative does address some of the mobility 
objectives of the project and provides improved access to the industrial facilities within 
the corridor when compared to the No-Build Alternative. However, this alternative 
would increase traffic volumes along the northern section of Pine Street, which would
result in recurrent congestion in the area of Maple Street and King Street during peak 
hours. 
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A3.3 Comparison of Alternatives - Traffic

The following is a summary overview and comparison of the traffic volumes and 
operations for each of the project alternatives. 

Table A3-9 summarizes the projected ADT volumes for each of the alternatives in the 
2008 and 2028 design years.  A review of the data shown in Table A3-9 indicates that 
traffic volumes on Pine Street between Lakeside Avenue and Maple Street would
increase by approximately 15-40% in all scenarios, compared to the No-Build 
Alternative.  The one exception would be the Null Alternative in which traffic volumes 
along that section of Pine Street would see a 50% reduction.  Traffic volumes on the 
section of Pine Street south of Lakeside Avenue are projected to decrease by 50% or 
more in all scenarios. Traffic volumes on the section of Pine Street from Maple Street 
north are projected to increase in Build Alternative 2 by approximately 10%. The 
proposed Battery Street Extension from Maple Street to Pine Street near Marble 
Avenue included in the Build Alternative 1 and Build Alternative 1 (four-lane) would
divert traffic from this north section of Pine Street, reducing traffic volumes by 20-
25%.  

Tables A3-10 and A3-11 summarize the signalized and unsignalized intersection 
analysis for each of the alternatives in the 2008 and 2028 design years.  These tables 
show the overall LOS for the intersection or each unsignalized minor street approach.  
As shown in the table, the main differences between the alternatives focus on Pine 
Street from Lakeside Avenue to Main Street.  All the alternatives improve operations 
along the southern section of Pine Street.  All the alternatives except for C-1 Section 
and C-2 Section Only alternative and Build Alternative 2 improve operations along the 
northern section of Pine Street (Maple Street to Main Street).  Only the Null 
Alternative improves operations along the entire section of Pine Street.   

Summary of Comparisons

No-Build Alternative

In the No-Build Alternative, traffic would continue to use Home Avenue and Flynn 
Avenue to travel between U.S. Route 7 and Pine Street.  Traffic increases along the 
Pine Street and U.S. Route 7 corridor would also produce increased congestion and 
queuing, especially for traffic entering these corridors from the unsignalized side 
streets.  These conditions would result in LOS F operations for these traffic 
movements. Left-turn movements from Pine Street onto the side streets would also 
contribute to congestion along Pine Street due to reductions in the available gaps in 
opposing travel direction resulting from increased volume and uncoordinated flow.  
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Traffic volumes would increase and the congestion experienced at the intersection of 
Pine Street and Maple Street would become a constraint on the existing corridor.  This 
intersection is the focal point of the CCD area and it would control the operations of 
traffic entering/exiting the CCD.  The AWSC intersection of Pine Street with Maple 
Street is projected to operate at an overall LOS F during all of the future No-Build 
AM and PM peak periods.  The AWSC intersection of Pine Street with Home Avenue 
is projected to operate at an overall LOS E during the 2008 AM peak hour, and then at 
LOS F during all other No-Build years and peak periods.

These operating conditions represent a substantial corridor capacity constraint, which 
would result in recurrent system-wide congestion and excess delay. The No-Build 
Alternative would not meet the purpose and need of the project.
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Table A3-9: Average Daily Traffic Volume Summary:  Comparison of Alternatives 

No-Build 
Alternative 

Null  
Alternative Build Alternative 1 Build Alternative 1  

(4-lane) 
C-1 Section & C-2 

Section Only  Build Alternative 2  Location 
2008 2028 2008 2028 2008 2028 2008 2028 2008 2028 2008 2028 

Southern 
Connector/Champlain 
Parkway: Home 
Avenue to Lakeside 
Avenue 

-- -- 19,600 19,700 13,500 13,800 15,100 15,100 12,800 13,200 12,800 13,200 

Pine Street: Home 
Avenue to Flynn 
Avenue 

9,600 10,300 2,600 2,800 3,100 3,100 3,300 3,300 2,700 2,800 2,700 2,800 

Pine Street: Flynn 
Avenue to Lakeside 
Avenue 

16,300 17,500 6,400 6,500 8,200 8,200 8,400 8,500 7,300 7,600 7,300 7,600 

Pine Street: Lakeside 
Avenue to Maple 
Street 

14,000 14,900 6,800 6,900 18,000 18,100 19,900 20,000 15,900 16,300 15,900 16,300 

Pine Street: Maple 
Street to Main Street 6,600 6,700 4,000 4,000 5,200 5,200 5,300 5,300 7,300 7,300 8,500 8,500 

Battery Street: Maple 
Street to Main Street 7,400 7,600 18,700 18,700 13,000 13,200 15,100 15,400 8,400 8,400 7,000 7,000 

Lakeside Avenue:  
Connector to Pine 
Street 

6,100 7,500 5,200 5,700 11,100 11,600 13,000 13,000 10,400 11,000 10,400 11,000 

Maple Street:  Pine 
Street to Battery 
Street 

5,900 6,100 3,900 4,100 3,200 3,200 3,300 3,400 6,800 6,800 4,800 4,800 

King Street:  Pine 
Street to Battery 
Street 

4,100 4,100 3,500 3,500 3,100 3,100 3,200 3,300 4,300 4,300 5,500 5,600 

Main Street:  Pine 
Street to Battery 
Street 

8,900 9,100 5,100 5,100 5,700 5,700 6,000 6,000 9,400 9,400 10,400 10,400 
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Table A3-10: Level of Service Summary - 2008 (ETC) Design Year 
AM Peak Hour PM Peak Hour 

 
Location 

No-
Build 

Null Alt Build 
Alt. 1 

Build 
Alt. 1  

(4-lane)  

C-1 & 
C-2 
Only 

Build 
Alt. 2 

No-
Build 

Null Alt Build 
Alt. 1 

Build 
Alt. 1  

(4-lane)  

C-1 & 
C-2 
Only 

Build 
Alt. 2 

Signalized Intersections             
Battery Street & Main Street B B B B B C B B C B C C 
Battery Street & King Street B B C B B B B B C B B B 
Battery Street & Maple Street B B B B B B B C C B B B 
             
Pine Street & Main Street B B B B B C B B B B B C 
Pine Street & Battery Street Ext Note 1 Note 1 B B Note 1 Note 1 Note 1 Note 1 C C Note 1 Note 1 
Pine Street & Lakeside Avenue A B C B C C B B C C C C 
Pine Street & Flynn Avenue B B B B B B C B B B B B 
             
Connector & Lakeside Avenue Note 1 D C B B B Note 1 D B C C C 
Connector & Sears Lane Note 1 B B B B B Note 1 A B A B B 
Connector & Flynn Avenue Note 1 B B B B B Note 1 C D C D D 
Connector & Home Avenue Note 1 B B B C C Note 1 B D  B C C 
             
AWSC (1) Intersections             
Pine Street & King Street C A A A C B (3) C B B B E C (3) 
Pine Street & Maple Street F B B B F C (3) F B C C F D (3) 
Pine Street & Home Avenue F A A A A A F A A A A A 
             
TWSC (2) Intersections             
Pine Street & Howard Street 
 Eastbound Approach 
 Westbound Approach 

 
D 
F 

 
B 
C 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

 
C 
D 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

Pine Street & Locust Street 
 Westbound Approach 

 
F 

 
C 

 
F 

 
F 

 
F 

 
F 

 
F 

 
C 

 
F 

 
F 

 
F 

 
F 

Pine Street & Birchcliff Parkway 
Westbound Approach E B C C B B F B C C B B 

Pine Street & Sears Lane 
 Eastbound Approach 

 
D 

 
C 

 
C 

 
D 

 
C 

 
C 

 
F 

 
C 

 
C 

 
D 

 
C 

 
C 

(1) AWSC = All-Way Stop Control 
(2) TWSC = Two-Way Stop Control (i.e., Side Street Stop) 
(3) This intersection is signalized in this alternative 
Notes: 

1- this intersection does not exist in this alternative 
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Table A3-11: Level of Service Summary - 2028 (ETC) Design Year 
AM Peak Hour PM Peak Hour 

 
Location 

No-
Build 

Null  
Alt  

Build 
Alt. 1 

Build 
Alt. 1  

(4-lane)  

C-1 & 
C-2 
Only 

Build 
Alt. 2 

No-
Build 

Null  
Alt  

Build 
Alt. 1 

Build 
Alt. 1  

(4-lane)  

C-1 & 
C-2 
Only 

Build 
Alt. 2 

Signalized Intersections             
Battery Street & Main Street B B B B B C C B C B C C 
Battery Street & King Street C B C B C C B B C B B B 
Battery Street & Maple Street B C B B B B B C C B B B 
             
Pine Street & Main Street B B B B B C B B B B B C 
Pine Street & Battery Street Ext Note 1 Note 1 B B Note 1 Note 1 Note 1 Note 1 C C Note 1 Note 1 
Pine Street & Lakeside Avenue A C D C C C C B C C C C 
Pine Street & Flynn Avenue B B B B B B F B B B B B 
             
Connector & Lakeside Avenue Note 1 D B B B B Note 1 D C C C C 
Connector & Sears Lane Note 1 C B B B B Note 1 A B B B B 
Connector & Flynn Avenue Note 1 B B B C C Note 1 C F C E E 
Connector & Home Avenue Note 1 B C B C C Note 1 B D  B C C 
             
AWSC (1) Intersections             
Pine Street & King Street C B B B D B (3) D B B B E C (3) 
Pine Street & Maple Street F B B B F C (3) F B C C F D (3) 
Pine Street & Home Avenue F A A A A A F A A A A A 
             
TWSC (2) Intersections             
Pine Street & Howard Street 
 Eastbound Approach 
 Westbound Approach 

 
E 
F 

 
C 
C 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

 
C 
D 

 
F 
F 

 
F 
F 

 
F 
F 

 
F 
F 

Pine Street & Locust Street 
 Westbound Approach 

 
F 

 
C 

 
F 

 
F 

 
F 

 
F 

 
F 

 
C 

 
F 

 
F 

 
F 

 
F 

Pine Street & Birchcliff Parkway 
Westbound Approach F B C C C C F C C D C C 

Pine Street & Sears Lane 
 Eastbound Approach 

 
E 

 
C 

 
D 

 
D 

 
C 

 
C 

 
F 

 
C 

 
C 

 
D 

 
C 

 
C 

(1) AWSC = All-Way Stop Control 
(2) TWSC = Two-Way Stop Control (i.e., Side Street Stop) 
(3) This intersection is signalized in this alternative 
Notes: 

1- this intersection does not exist in this alternative 
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INTRODUCTION 

The purpose of this document is to provide a summary of the transportation modeling methodology and 
resulting traffic projections developed by Resource Systems Group (RSG) in support of the Southern 
Connector/Champlain Parkway project. RSG conducted model runs and performed post-model 
refinements for the scenarios and years described below. 

TRANSPORTATION MODEL OVERVIEW 

The tool used for this project was the Chittenden County Transportation Model, calibrated to the base 
year 1998. The model was developed for the Chittenden County Metropolitan Planning Organization 
(CCMPO) for performing comprehensive regional transportation analysis using the ITM/TModel 
software. The model includes 350 internal Traffic Analysis Zones (TAZs) covering all of Chittenden 
County, 17 external zones representing the surrounding areas, 1200 intersections (nodes), and 1600 road 
segments (links). The model is based on the four-step process: trip generation, trip distribution, mode 
choice, and traffic assignment and forecasts both the AM and PM peak hour periods. A fifth step, land 
use allocation, was also added by RSG. For a full technical description of the CCMPO model, see the 
“Report on Model Performance, Data Sources, and Parameter Estimation” which is available from the 
CCMPO. 

The model structure is depicted in Figure 1 below.  

Figure 1: Feedback in the Model Structure 

 

 

Trip 
Generation 

Distribution Mode 
Choice 

Assignment 

Land Use 
Allocation Time-Step Loop 

Iteration Loop (3 times) 
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An overview of the five steps in the CCMPO model is provided below: 

• Trip Generation: estimates the number of person “trip ends” that start and end in each TAZ 
based on trip rates and land use (housing and employment). 

• Trip Distribution: pairs the trip ends from trip generation for each trip type (work trips, home 
trips, etc.) using a gravity model construct. The results are zone-to-zone person-trip matrices by 
trip type. 

• Mode Choice: breaks the person trip tables into travel modes (drive, shared ride, bus, walk/bike). 

• Assignment: assigns the auto trip table to the roadway network. Two of the important results of 
this step are travel times and auto volumes. 

• Land Use Allocation: allocates a user defined increment of growth (houses, retail employees, 
non-retail employees) to the internal TAZs. The result is future year land use (housing and 
employment) which are used by trip generation in the forecasting process. The land use 
allocation model uses a typical Lowry/Putnam construct and is sensitive to physical constraints 
(steep slopes, wetlands), political constraints (zoning), availability of land, and accessibility (travel 
times take from the four-step model). The purpose of the land use allocation module is to create 
future land use scenarios that are realistic, internally consistent, and that can be easily updated. 
These future transportation/land use scenarios are also realistically influenced by transportation 
measures including transit improvements and land use policy decisions.   

Transportation models are deemed ready for forecasting when they are “calibrated” which means they 
reasonably replicate the base year conditions. The Federal Highway Administration (FHWA) has 
guidelines for calibration.1  The CCMPO model used for this study exceeds each of the FHWA 
guidelines. 

PROJECT-SPECIFIC USE OF THE MODEL 

In order to be consistent with previous model analyses performed for this project, the model was run for 
the years 2002 (base year), 2012 (interim year), and 2022 (forecast year). The years of analysis were 2003 
(using the 2002 model volumes), 2008 (using the 2012 model volumes), and 2028 (extrapolating the 2022 
model volumes using the trend from 2012 to 2022). Using this approach we were able to represent the 
important model dynamics present in the future years (such as rerouting due to delay) while maintaining 
model consistency with previous work. This was important for “quality assurance” and “quality control” 
purposes. 

                                                      
1Ismart, Dane. Calibration and Adjustment of System Planning Models. U.S. Department of Transportation, Federal Highway 
Administration Publication FHWA-ED-90-015. Washington, DC, December 1990. 
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Table 1 shows a list of the study intersections which include most of the major intersection in downtown 
Burlington, along U.S. Route 7 and Pine Street. 
Table 1. Intersections Reported for the Southern Connector/Champlain Parkway Study 

 

Number  Intersection Name  
1  Main Street and South Willard Street  
2  Main Street and South Union Street  
3  Main Street and South Winooski Avenue  
4  Main Street and St. Paul Street  
5  Main Street and Pine Street  
6  Main Street and Battery Street  
7  Battery Street and King Street  
8  Battery Street and Maple Street  
9  Pine Street and King Street  
10  Pine Street and Maple Street  
11  Pine Street and Howard Street  
12  Pine Street and Locust Street  
13  Pine Street and Lakeside Avenue  
14  Pine Street and Birchcliff Parkway  
15  Pine Street and Sears Lane  
16  Pine Street and Flynn Avenue  
17  Pine Street and Home Avenue  
18  Maple Street and St. Paul Street  
19  St. Paul Street and South Union Street and Marian  
20  St. Paul Street and South Winooski Avenue and Howard Street 
21  U.S. Route 7 and St. Paul Street and Locust Street and South Willard Street 
22  U.S. Route 7 and Birchcliff Parkway  
23  U.S. Route 7 and Flynn Avenue  
24  U.S. Route 7 and Home Avenue  
25  U.S. Route 7 and I-189 Ramp C (westbound)  
26  Home Avenue and Industrial Parkway and Austin Drive 
27  Southern Connector and Home Avenue  
28  Southern Connector and Pine Street  
29  Southern Connector and Lakeside Avenue  
30  Southern Connector and Sears Lane  
31  Southern Connector and Flynn Avenue  
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These intersections are also referenced in Figure 2. 

PROJECT ALTERNATIVES 

The model was used to analyze six different alternatives in both the AM and PM peak periods. Within 
some alternatives there were also some modifications performed. The alternatives are described further 
below.  

1. No Build Alternative 

The “No Build” networks for 2012 and 2022 assumed the major roadway improvements identified in the 
CCMPO long range plan. These include: 

• Circumferential Highway 

• Kennedy Drive Widening 

• Shelburne Road Widening 

• Mary Street Extension to Market Street in South Burlington 

All of these roadway improvements were assumed to be part of all other alternatives as well. The No-
Build Alternative does not include the Southern Connector/Champlain Parkway.  

2. TDM/TSM Alternative 

A Transportation Demand Management (TDM) / Transportation Systems Management (TSM) 
alternative was performed using the model. The impacts were assumed to take place within a geographic 
area bounded by Pearl Street to the north, South Willard Street and U.S. Route 7 to the east, the 
intersection of I-189 and U.S. Route 7 and the Southern Connecter / Champlain Parkway to the south 
and Lake Champlain to the west. The improvements fall into three major headings listed below. 

• Bus service was assumed to be provided throughout the entire geographic area described above. 
Where bus service was already present, the frequency of the service was assumed to double. 

• The Champlain Flyer Commuter Rail service was assumed to be operational (this obviously has 
impacts beyond the geographic area described above). 

• A 10% increase in participation in rideshare programs was assumed for work related trips.  This 
was implemented by reducing home-to-work and work-to-home trips by 10% in all the TAZs of 
the program area. As a point of reference, the Year 2000 Journey to Work census data for 
Chittenden County reports a 10% carpool share and a 1.5% public transit share. 

Note that while the bus and rail options use the model to estimate the impact (use of transit vs. auto), the 
TDM ride share program is assumed to result in a 10% reduction in auto trip making. So, rather than 
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develop a detailed TDM strategy designed to reduce trip making, we assumed a reduction in trips to 
simulate the outcome of an aggressive strategy that might include things like carpooling, vanpooling, and 
employer endorsed off peak shifts.  

3. The Null Alternative (C-1 Section,  C-2 Section and C-8 Section) 

This alternative includes the Southern Connector/Champlain Parkway configuration from Home Avenue 
to the intersection of Battery Street and Maple Street. The Southern Connector is assumed to be a four-
lane road in this alternative.  

4. The Build 1 Alternative (C-1 Section, C-2 Section and C-6 Section) 

This alternative includes the Southern Connector/Champlain Parkway configuration from Home Avenue 
to Lakeside Avenue (C-1 Section and C-2 Section), and from the intersection of the Southern 
Connector/Champlain Parkway and Lakeside Avenue to the intersection of Battery Street and Maple 
Street (C-6 Section). This alternative was run in two different configurations: 

• Two-lane Sections (one lane in each direction) 

• Four-lane Sections (two lanes in each direction) 

5. The Build 2 Alternative (C-1 Section / C-2 Section) 

This alternative includes the Southern Connector/Champlain Parkway configuration from Home Avenue 
to Lakeside Avenue (C-1 Section and C-2 Section). The Southern Connector/Champlain Parkway is 
assumed to be a two-lane configuration for this alternative (one lane in each direction).  

6. The Build 2 Alternative with geometric improvements on Pine Street  

This alternative is the same as the Build 2 alternative described above but with improvements to Pine 
Street. Pine Street is widened from two lanes to three lanes (a shared left-turn lane) from Maple Street to 
Main Street. Intersection changes from an all-way stop conditions to a signalized controls were also 
assumed at Pine Street / Maple Street intersection and the Pine Street / King Street intersection. 
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POST MODEL REFINEMENTS 

While transportation models adequately forecast the most likely significant future trends, it is common to 
perform post-model refinements at the intersection level prior to performing level-of-service analysis. 
These refinements can be broken into two categories. 

• Ground truth refinements using observed counts 

• Refinements where model detail does not adequately capture subtle roadway conditions 

Both of these refinement techniques are described below. In all cases, the descriptive trends and model 
results were maintained. 

Ground Truth Refinements 

While the model is calibrated to base conditions, it is also appropriate to use intersection counts to 
enhance the model accuracy at the turning movement level. Generally, this exercise involves comparing 
the intersection counts to base model volumes (the same year represented by the counts) and then 
applying that to the future model run. Essentially, the model is used to forecast the change that will occur 
between the base and future years and that change is applied to the counts. This process is called 
“pivoting.” 

There are two methods used to pivot future volumes, “absolute difference” and “percentage difference”. 
In the absolute differences method the difference between count and model values are added to the 
future volumes. Percentage differences method multiplies the ratio of the counts and model volumes to 
the future volumes. The absolute pivoting method was used where the resulting volumes were positive. 
Where absolute pivoting resulted in negative numbers, the percentage pivoting method was used. After 
pivoting, the network was balanced to show a conserved flow of traffic between intersections. 

Refinements to Intersection Sensitivity 

Transportation models are inherently simplified representations of actual conditions. They do not 
represent every small driveway and, in some cases, do not distinguish between virtually identical route 
choices. While these limitations are relatively minor, there is an approach to account for them which 
further improve the model results. The primary method is to use observed route choices and know travel 
times to ensure that the model appropriately assigns volumes where the model is known to have difficulty 
in distinguishing route choices. 

IMPORTANT MODEL DYNAMICS 

This section serves to describe some of the major trends in traffic flow that the model is predicting for 
the future year. The CCMPO Transportation model is a complex forecasting tool that encompasses many 
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dynamics such as mode choices. These observations are limited to the auto routing impacts associated 
with the Southern Connector/Champlain Parkway project. 

Comparing No Build to the Build 2 Alternative (C-1 Section and C-2 Section) 

The construction of C-1 Section and C-2 Section has several important impacts including the following: 

• The trips associated with land uses west of Pine Street (especially those west of the C-1Section 
and C-2 Section) use these new sections in place of Pine Street. This alleviates some level of 
congestion on Pine Street and provides faster access to and from these land uses.  

• There is also a shift from Pine Street to the new C-1Section and C-2 Section by travelers who 
were using Pine Street as a through road. This shift creates a secondary shift from U.S. Route 7 
to both Pine Street and to the new C-1 Section and C-2 Section. These shifts occur primarily 
south of Lakeside Avenue where the C-2 Section ties back into Pine Street  

• Some of the traffic shifted from U.S. Route 7 stays on Pine Street north of Lakeside Avenue 
which results in an increase on Pine Street and a decrease on U.S. Route 7  

• Finally, there is a small shift from Main Street to north/south corridor as a result of the increase 
in capacity. 

Comparing No Build to the Build 1 Alternative (C-1 Section, C-2 Section and  C-6 Section) 

The construction of Section C-6 in addition to the C-1 Section and C-2 Section causes some additional 
dynamics including the following:  

• There is a local shift of trips from Pine Street to the C-6 Section which provides a better 
connection to Battery Street. 

• There is shift in traffic from U.S. Route 7 to Pine Street and on to the C-6 Section similarly 
because of the improved access to Battery Street.   

• Finally, there is a slight increase in use of the corridor due to the increase in capacity. These 
shifts occur from Main Street and South Winooski Avenue and are more prominent in the AM 
peak hour. 

These dynamics are largely independent of the C-1 Section and C-2 Section. That is, we would expect 
these dynamics to occur with or without the construction of the C-1 Section and C-2 Section. 
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EXISTING CONDITIONS

2003 AM PEAK HOUR



























































EXISTING CONDITIONS

2003 PM PEAK HOUR



























































NO-BUILD ALTERNATIVE

2008 AM PEAK HOUR



























































NO-BUILD ALTERNATIVE

2008 PM PEAK HOUR



























































NO-BUILD ALTERNATIVE

2028 AM PEAK HOUR



























































NO-BUILD ALTERNATIVE

2028 PM PEAK HOUR



























































BUILD ALTERNATIVE 1

2008 AM PEAK HOUR





































































BUILD ALTERNATIVE 1

2008 PM PEAK HOUR





































































BUILD ALTERNATIVE 1

2028 AM PEAK HOUR





































































BUILD ALTERNATIVE 1

2028 PM PEAK HOUR





































































BUILD ALTERNATIVE 2

AND

C-1 SECTION & C-2 SECTION ONLY 

2008 AM PEAK HOUR















































































BUILD ALTERNATIVE 2

AND

C-1 SECTION & C-2 SECTION ONLY 

2008 PM PEAK HOUR















































































BUILD ALTERNATIVE 2

AND

C-1 SECTION & C-2 SECTION ONLY 

2028 AM PEAK HOUR















































































BUILD ALTERNATIVE 2

AND

C-1 SECTION & C-2 SECTION ONLY 

2028 PM PEAK HOUR















































































BUILD ALTERNATIVE 1 (FOUR-LANE)

2008 AM PEAK HOUR





































































BUILD ALTERNATIVE 1 (FOUR-LANE)

2008 PM PEAK HOUR





































































BUILD ALTERNATIVE 1 (FOUR-LANE)

2028 AM PEAK HOUR





































































BUILD ALTERNATIVE 1 (FOUR-LANE)

2028 PM PEAK HOUR





































































NULL ALTERNATIVE

2008 AM PEAK HOUR



































































NULL ALTERNATIVE

2008 PM PEAK HOUR



































































NULL ALTERNATIVE

2028 AM PEAK HOUR



































































NULL ALTERNATIVE

2028 PM PEAK HOUR


































































	Appendix 3:  Traffic Analyses
	Appendix 3A:  Supporting Traffic Analyses and Technical Documentation
	A3.1 Introduction
	A3.2 Traffic Analyses for Alternatives Considered and Dismissed
	A3.2.1 Travel Demand Management (TDM) Alternative
	A3.2.2 Null Alternative
	A3.2.3 Build Alternative 1 (four-lane)
	A3.2.4 C-1 Section and C-2 Section Only (two-lane)

	A3.3 Comparison of Alternatives - Traffic

	Appendix 3B:  Transportation Modeling Methodology Documentation
	Appendix 3C:  Traffic Capacity Analyses

	Figures
	Figure A3-1: 2008 AM Peak Hour Traffic Volumes Null Alternative
	Figure A3-2: 2008 PM Peak Hour Traffic Volumes Null Alternative
	Figure A3-3: 2028 AM Peak Hour Traffic Volumes Null Alternative
	Figure A3-4: 2028 PM Peak Hour Traffic Volumes Null Alternative
	Figure A3-5: 2008 AM Peak Hour Level of Service Null Alternative
	Figure A3-6: 2008 PM Peak Hour Level of Service Null Alternative
	Figure A3-7: 2028 AM Peak Hour Level of Service Null Alternative
	Figure A3-8: 2028 PM Peak Hour Level of Service Null Alternative
	Figure A3-9: 2008 AM Peak Hour Traffic Volumes Build Alternative 1 (4-lane)
	Figure A3-10: 2008 PM Peak Hour Traffic Volumes Build Alternative 1 (4-lane)
	Figure A3-11: 2028 AM Peak Hour Traffic Volumes Build Alternative 1 (4-lane)
	Figure A3-12: 2028 PM Peak Hour Traffic Volumes Build Alternative 1 (4-lane)
	Figure A3-13: 2008 AM Peak Hour Level of Service Build Alternative 1 (4-lane)
	Figure A3-14: 2008 PM Peak Hour Level of Service Build Alternative 1 (4-lane)
	Figure A3-15: 2028 AM Peak Hour Level of Service Build Alternative 1 (4-lane)
	Figure A3-16: 2028 PM Peak Hour Level of Service Build Alternative 1 (4-lane)
	Figure A3-17: 2008 AM Peak Hour Traffic Volumes C-1 Section & C-2 Section Only 
	Figure A3-18: 2008 PM Peak Hour Traffic Volumes C-1 Section & C-2 Section Only 
	Figure A3-19: 2028 AM Peak Hour Traffic Volumes C-1 Section & C-2 Section Only 
	Figure A3-20: 2028 PM Peak Hour Traffic Volumes C-1 Section & C-2 Section Only 
	Figure A3-21: 2008 AM Peak Hour Level of Service C-1 Section & C-2 Section Only 
	Figure A3-22: 2008 PM Peak Hour Level of Service C-1 Section & C-2 Section Only 
	Figure A3-23: 2028 AM Peak Hour Level of Service C-1 Section & C-2 Section Only 
	Figure A3-24: 2028 PM Peak Hour Level of Service C-1 Section & C-2 Section Only 

	Tables
	Table A3-1: Effect of Increasing Bus Service on Ridership Rates
	Table A3-2: Effect of TDM Program on Total Vehicle Trips and Vehicle Miles Traveled
	Table A3-3: Average Daily Traffic Volume Summary: Null Alternative
	Table A3-4: Level of Service Summary- Null Atlernative 
	Table A3-5: Average Daily Traffic Volume Summary: Build Alternative 1 (four-lane)
	Table A3-6: Level of Service Summary - Build Alternative 1 (four-lane) 
	Table A3-7: Average Daily Traffic Volume Summary: C-1 Section and C-2 Section Only 
	Table A3-8: Level of Service Summary - C-1 Section and C-2 Section Only
	Table A3-9: Average Daily Traffic Volume Summary: Comparison of Alternatives
	Table A3-10: Level of Service Summary - 2008 (ETC) Design Year
	Table A3-11 Level of Service Summary- 2028 (ETC+20) Design Year




