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Introduction

This study has been commissioned by the Chittenden County Regional Planning Commission (CCRPC) for
the City of Winooski. This project is intended to investigate traffic and safety issues in the downtown
traffic network that includes the “Circulator” intersections of Main Street (US2/7), West Canal Street,
West Center Street, West Allen Street, East Allen Street (VT 15), and Winooski Falls Way (see Figure 1).
It will develop improvements to address these issues and include possible changes to the one-way
patterns of local streets west of the Circulator and evaluate them in terms of traffic operations and
performance.

The Circulator has been designated a High Crash Location® (HCL), as determined by the Vermont Agency
of Transportation (VTrans), and is ranked the 6™ highest HCL intersection in the state. As such, it
requires particular attention and scrutiny with respect to the potential conditions that might be
associated with or causing these elevated crash occurrences.

Figure 1: Winooski Circulator and Downtown Traffic Network
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This study has been done under two separate but interconnected tasks:

Task 1: Evaluate existing safety and performance issues at the Winooski Circulator; model the
downtown street network in order to study the identified issues; and develop intersection and
traffic flow improvements that address these issues. Specific areas of concern include:

! order to be classified as a High Crash Location (HCL), an intersection or road section (0.3 mile section) must have at least 5
crashes over a 5-year period, and the Actual Crash Rate must exceed the Critical Crash Rate
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a. Excessive vehicle queues on the West Allen Street approach to Main Street in the
morning peak hour, which extends at times to the rail crossing to the northwest. This
queuing is directly related to the downstream intersection of Main Street and the
Circulator since even a short queue at this intersection will block the West Allen Street
approach. Entry from the West Allen Street approach is often controlled by a general
courtesy of Main Street southbound traffic to allow entry from West Allen Street.

b. Excessive congestion and queuing at the East Allen Street approach to the Circulator.

c. Crashes in the Circulator, particularly on the southwest quadrant, and at the approach
to the pedestrian signal on the east side of the Circulator.

Task 2: Evaluate and compare the potential circulation changes which may improve safety and
operation of the downtown traffic network.

Safety

In 2009 a crash location review”was conducted by VTrans, CCRPC, and Winooski, which summarized the
number, type and location of crashes approaching and within the Circulator for the 2007 and 2008
calendar years. RSG supplemented these findings by reviewing more recent data for the 2009 and 2010
calendar years. In summary the following patterns were noted:

e Total crashes recorded each year: 28 (‘07), 37 (‘08), 33 (‘09) and 36 ('10)

e 2007: a high proportion of rear end crashes were recorded in the southwest exit.

e 2007 and 2008: a high proportion of sideswipe crashes at the south end, entering and traveling
northbound.

e 2008: a high proportion of rear-end crashes near the crosswalks in the middle of the Circulator.

e 2008: a high proportion of rear-end crashes along the northern section of the Circulator in 2008.

e 2008 and 2009: a high proportion of rear-end crashes in the middle and at the north end of the
Circulator.

e 2009 (in contrast to 2007): about half of the crashes in 2009 were taking place at the along the
northern section of the Circulator.

e 2010: elevated crashes within the Circulator northbound.

e 3 pedestrians and 2 bicyclists have been hit in this period ("07-'10). Each pedestrian was within
a crosswalk (2 at the southwest crosswalk).

Several comments from the public concerning the safety of the southwest pedestrian crossing have
been received and are included in the Appendix 1.

2 Highway Safety Improvement Program number 09-011
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Traffic Volumes

The origin and destination traffic data in Table 1 for the four quadrants of the Winooski Circulator were
recorded by the CCRPC on April 14™ 2011. Resource Systems Group conducted traffic counts for the
intersection of East Street and East Allen Street on the same day. Traffic analyses were conducted for
the PM peak hour of travel since the worst conditions occur during the PM peak hour from 5:00 pm to
6:00 pm. The PM peak hour traffic volumes from these counts were adjusted to represent the design
hour volume (DHV)? in 2011 using a design hour adjustment factor based on VTrans’ DHV Policy for
urban streets. A continuous traffic counter was used from a roadway with similar commuter traffic
patterns, VT 127 in Burlington, to obtain the seasonal adjustment®. This traffic counter (P6D001°) is
located 0.4 mile north of Manhattan Drive. The Urban Area “k” factor of 10.5% was applied to the AADT
to determine the DHV along VT127. The DHV adjustment factor increases volumes of the study
intersections by 5% (see volume worksheet in the appendix).

Table 1: Traffic Volume Origin and Destination Matrix for Winooski Circulator

Destination
. . . X West West West North
Origi Main St. Winooski East Main St. Center Canal Parking Parking
rigin
South) Falls Way Allen St. (North

(South) Falls Way Allenst. (North) ¢, st. Lot Lot

MainSt, NB| 99 497 574 91 39 6 0
(From South)

Wi ki Falls W

inoostd ralis Wavl gy 0 15 32 10 0 0 0
(From Northeast)
East Allen St.

357 20 1 56 27 21 3 6
(From East)
Main St., SB

349 45 29 2 6 13 12 1
(From North)
West Allen St.

estAlen 212 20 60 14 7 2 10 0
(From West)

Traffic Performance

Traffic performance (Level-of-Service and vehicle queues) for the intersections within the study area was
estimated using a traffic simulation model (PTV VISSIM v5.30).

Level-of-Service (LOS) is a qualitative measure describing the operating conditions as perceived by
motorists driving in a traffic stream. The 2000 Highway Capacity Manual (HCM) defines six grades to
describe the level of service at an intersection. Level-of-service is based on the average delay per
vehicle. Table 2 shows the various level-of-service grades, qualitative descriptions, and quantitative
definitions for unsignalized and signalized intersections.

®The DHV is the 30th highest hour of traffic for the year and is used as the design standard in Vermont.
4 Typically, continuous traffic counters, which collect data year round, are used in calculating the design hour adjustment
factors.

® VTrans Continuous Traffic Counter Grouping Study and Regression Analysis -
http://www.aot.state.vt.us/Planning/Documents/TrafResearch/Publications/Redbook2010.pdf
Final Draft Report January 5, 2012
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Table 2: LOS Criteria for Intersections

LOS CHARACTERSTICS |SIGNALIZED DELAY |UNSIGNALIZED DELAY

(sec) (sec)

A Little or no delay <100 <10.0

B Short delays 10.1-20.0 10.1-15.0

C Average delays 20.1-35.0 15.1-25.0

D Long delays 35.1-55.0 25.1-35.0

E Verylong delays 55.1-80.0 35.1-50.0

F Extreme delays 80.0< 50.1<

The delay thresholds for LOS at signalized and unsignalized intersections differ because of the driver’s
expectations of the operating efficiency for the respective traffic control conditions. According to HCM
procedures, an overall LOS cannot be calculated for two-way stop-controlled intersections because not
all movements experience delay. In signalized and all-way stop-controlled intersections, all movements
experience delay and an overall LOS can be calculated.

Table 3 summarizes the results of the traffic performance analysis for existing conditions. Notable signs
of excessive congestion (LOS > E) are highlighted in green.

Table 3: 2011 PM Peak Hour Performance Results for Existing Conditions

PM Peak Hour Existing Condition
Delay Avg.Q Max.Q
Approaches| LOS (s) (ft) (ft)
Winooski Circulator (Unsignalized)
Main St. (US7),SB| E 45 279 907
West Allen St. F 93 369 656
East Allen St. (VT15) D 33 111 682
Main St. (US7), NB| A 3 0 96
Winooski Falls Way[ A 6 1 81
East Crosswalk] A 2 16 314
West Crosswalk| A 7 177 372
East St./East Allen St. (Signalized)
g Overalll| C 27 49 591
Abenaki Way, NB E 75 72 257
East St., SB D 53 24 123
East Allen St. (VT15), WB B 13 50 409
East Allen St. (VT15),EB| C 20 88 583
Malletts Bay Ave./W. Center St. (Unsignalized)
Malletts Bay Ave. F 66 164 609
West Center St., WB C 20 2 76

Based on the analyses results, traffic congestion is notable at the Main Street (southbound approach),
West Allen Street (westbound approach), the Abenaki Way (northbound approach) and Malletts Bay
Avenue (eastbound approach). The VISSIM microsimulation model was calibrated for the existing
condition so that average and maximum queues were similar to those observed in the field on several
occasions during the study. The exception to this was West Allen Street where model queues were
longer than observed during the PM peak and closer to what is observed in the AM peak.

Winooski Downtown Circulation Study — Final Draft Report



Alternatives Description

In order to address the safety concerns and improve the traffic congestion at the approaches to the
Circulator, six alternatives have been developed and analyzed, as follows:

Figure 2: Alternative 1
Alternative 1 (see Figure 2) — Place lane > .- W a N : e 7 Wit
marking pylons (“safety hits”) for 25-30 feet W\ ~ .
beyond the splitter island to keep the
entering and circulating traffic in separate
lanes. The pylons have been installed ’
temporarily, and the Main Street traffic w. — Encourage

appears to be entering the Circulator more ' @ circulating
' ‘ vehicles to

remainin the

easily but it also encourages vehicles to
enter the Circulator without yielding to
circulating traffic. The “no lane change
allowed at entry point” sign that was
installed as part of this alternative has since
been removed so as not to encourage this
behavior. Additional yield signs were also

inside lane

installed at the entrance in hopes of getting
a greater percentage of drivers to yield to
circulating traffic. The addition of pylons
also creates issues with circulating traffic
trying to get to West Center Street. This
alternative could ultimately include the
elimination of right turns at West Center
Street and have all westbound vehicles use
West Canal Street. This would allow
westbound vehicles more space to position
themselves in the correct lane.
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Alternative 2 (see Figure 3) - Provide two entry lanes from the Main Street southbound approach.
Main Street and West Allen Street will use respective lanes entering the Circulator. This alternative was
not modeled and is included for discussion and comparison purposes only.

Figure 3: Alternative 2

Provide 2
southbound
entry lanes
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Alternatives 3a and 3b (see Figure 4 and Figure 5)
a. Provide two westbound entry lanes from East Allen Street, one circulating lane and a “slip lane”
to Main Street at the northwestern quadrant.

b. Provide two entry lanes from East Allen Street and two circulating lanes at the northwestern
guadrant.

Figure 4: Alternative 3a
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2 westbound
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2 westbound
entry lanes

Restore 2
circulating

Final Draft Report January 5, 2012
Page 7

520



Alternatives 4a and 4b (see Figure 6 and Figure 7)

a. Relocate the eastern pedestrian signal to the northeastern corner (keep current operation i.e.
stop circulating traffic only) and relocate the western signal to the southwestern corner with a
two-stage pedestrian crossing. No pedestrian crossings are allowed at the existing crosswalks.

b. Relocate the pedestrian signals as described in 4a and optimize the signal timing of the
northeastern corner to benefit both Main Street and East Allen Street approaches, if possible.

Figure 6: Alternative 4a
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=
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Figure 7: Alternative 4b
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Relocated traffic
/ ped signal
(optimize timing
for E. Allen 5t.
Approach)

Relocated traffic
/ ped signal
(2-stage crossing)

Final Draft Report January 5, 2012
Page 9

520



Alternative 5 (see Figure 8) - Make West Center Street one way eastbound from Weaver Street to the
Circulator and two way from Mayo Street to Weaver Street. This alternative assumes eastbound
volumes on West Allen Street and West Center Street from Malletts Bay Avenue are split 50/50. In
Figure 8, Alternative 5 has been combined with Alternative 4a—these combined alternatives were
modeled together in VISSIM. However the alternatives are independent of each other and Alternative 5
could be implemented without the relocation of the pedestrian signals.

Figure 8: Alternative 5

LY,

¥ "gAllon

S
Illluu Al
W
o (

Eliminate (6-7)
parking and allow
2-way flow

2

Optional: Relocated
traffic / ped signal
(existing timing)

Switch
traffic
direction

All westbound
traffic must
now use West
Canal Street

Optional: Relocated
traffic / ped signal
(2-stage crossing)
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Alternative 6 (see Figure 9) — Make West Canal Street one way eastbound from Weaver Street to the
Circulator. This alternative assumes all traffic going to Burlington from Malletts Bay Avenue will use
West Canal Street, which results in a 35/65 percent split between West Allen Street and West Canal
Street respectively. Similar to Alternative 5, Figure 9 shows Alternative 6 has been combined with
Alternative 4a for modeling purposes but Alternative 6 is not dependent on the relocation of the
pedestrian signals.

Figure 9: Alternative 6

Optional: Relocated l
traffic / ped signal
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&

Optional: Relocated
traffic / ped signal
-' (2-stage crossing)

Traffic Performance Results

The PM peak hour traffic conditions were analyzed for each alternative using the VISSIM traffic
simulation model. Alternatives 1 and 2 were not modeled and they are included for comparison
purposes only. Alternative 1 has been temporarily implemented in the field and field observations are
included in the Comparison of Alternatives matrix.

Traffic performance results for existing conditions and the six proposed alternatives are shown in Table
4 through 6.
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Table 4: Traffic Performance Results for Existing Conditions and Alternatives 3a and 3b

PM Peak Hour Existing Condition Alternative 3a Alternative 3b
Delay Avg.Q Max.Q Delay Avg.Q Max.Q Delay Avg.Q Max.Q
Approaches| LOS  (s) (ft) (ft) LOS (s) (ft) (ft) LOS (s) (ft) (ft)
Winooski Circulator (Unsignalized)
Main St. (US7), SB| E 45 279 907 D 33 126 688 C 20 50 466
West Allen St.| F 93 369 656 F 75 253 619 E 50 143 587
East Allen St. (VT15)[ D 33 111 682 D 29 97 646 D 31 100 669
Main St. (US7), NB[ A 3 0 96 A 3 1 91 A 3 0 99
Winooski Falls Way| A 6 1 81 A 6 2 77 A 7 2 106
East/Northeast Crosswalk| A 2 16 314 A 2 16 308 A 2 17 298
West/Southwest Crosswalk| A 7 177 372 A 7 59 386 A 5 14 351
West Center St., EB| - - - - - - - - - - - -
West Canal St., EB[ - - - - - - - - - - - -
East St./East Allen St. (Signalized)
g Overall[ C 27 49 591 C 27 49 612 C 27 48 627
Abenaki Way, NB[ E 75 72 257 E 75 72 262 E 74 72 257
East St.,, SB| D 53 24 123 D 54 25 128 D 53 24 123
East Allen St. (VT15), WB| B 13 50 409 B 13 51 420 B 12 47 424
East Allen St. (VT15), EB| C 20 88 583 C 20 88 596 C 20 90 583
Malletts Bay Ave./W. Center St. (Unsignalized)
Malletts Bay Ave.[ F 66 164 609 E 39 64 398 C 22 14 220
West Center St., WB| C 20 2 76 C 17 1 61 B 13 0 39

Note: Excessive congestion (LOS 2 E) is highlighted in green

Table 5: Traffic Performance Results for Existing Conditions and Alternatives 4a and 4b

PM Peak Hour Existing Condition Alternative 4a Alternative 4b
Delay Avg.Q Max.Q Delay Avg.Q Max.Q Delay Avg.Q Max.Q

Approaches| LOS  (s) (ft) (ft) LOS (s) (ft) (ft) LOS  (s) (ft) (ft)
Winooski Circulator (Unsignalized)

Main St. (US7),SB| E 45 279 907 E 48 322 972 E 48 365 1004

West Allen St.| F 93 369 656 F 97 358 624 F 98 355 629

East Allen St. (VT15)[ D 33 111 682 D 31 113 756 C 22 62 634

Main St. (US7), NB[ A 3 0 96 A 4 8 184 C 19 92 473

Winooski Falls Way| A 6 1 81 A 5 1 80 F 74 71 308

East/Northeast Crosswalk| A 2 16 314 A 3 10 290 C 20 156 442

West/Southwest Crosswalk| A 7 177 372 A 7 1 90 A 7 5 137

West Center St., EB| - - - - - - - - - - - -
West Canal St., EB| - - - - - - - - - - - -

East St./East Allen St. (Signalized)

g Overall] C 27 49 591 C 27 49 621 C 27 51 786

Abenaki Way, NB[ E 75 72 257 E 75 72 257 E 74 72 257

East St.,SB| D 53 24 123 D 54 25 130 D 53 24 123

East Allen St. (VT15), WB| B 13 50 409 B 13 48 382 B 13 49 409

East Allen St. (VT15), EB| C 20 88 583 C 21 93 621 C 21 107 786
Malletts Bay Ave./W. Center St. (Unsignalized)

Malletts Bay Ave.| F 66 164 609 F 62 181 651 F 60 169 645

West Center St., WB| C 20 2 76 C 22 5 113 C 22 5 104

Note: Excessive congestion (LOS 2 E) is highlighted in green
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Table 6: Traffic Performance Results for Existing Conditions and Alternatives 5 and 6

PM Peak Hour Existing Condition Alternative 5 Alternative 6
Delay Avg.Q Max.Q Delay Avg.Q Max.Q Delay Avg.Q Max.Q
Approaches| LOS  (s) (ft) (ft) LOS (s) (ft) (ft) LOS (s) (ft) (ft)
Winooski Circulator (Unsignalized)
Main St. (US7), SB| E 45 279 907 C 15 42 454 A 9 19 337
West Allen St.| F 93 369 656 B 10 1 44 A 7 0 2
East Allen St. (VT15)[ D 33 111 682 D 30 111 767 D 27 80 679
Main St. (US7), NB[ A 3 0 96 B 15 60 502 B 11 38 375
Winooski Falls Way| A 6 1 81 A 7 2 82 A 8 2 102
East/Northeast Crosswalk| A 2 16 314 A 4 13 334 A 4 18 362
West/Southwest Crosswalk| A 7 177 372 A 4 45 488 A 7 12 222
West Center St., EB| - - - - B 10 1 73 - - - -
West Canal St., EB[ - - - - - - - - A 2 0 42
East St./East Allen St. (Signalized)
E Overall| C 27 49 591 C 27 49 679 C 27 50 638
Abenaki Way, NB[ E 75 72 257 E 75 72 257 E 74 72 257
East St.,, SB| D 53 24 123 D 53 24 123 D 53 24 123
East Allen St. (VT15), WB| B 13 50 409 B 12 46 378 B 13 50 395
East Allen St. (VT15), EB| C 20 88 583 C 21 93 671 C 22 97 638
Malletts Bay Ave./W. Center St. (Unsignalized)
Malletts Bay Ave.[ F 66 164 609 A 10 0 16 A 9 0 14
West Center St., WB| C 20 2 76 B 13 1 58 B 11 0 37

Note: Excessive congestion (LOS > E) is highlighted in green

Results indicate that alternatives 5 and 6 have the best traffic performance compared to the other
alternatives. LOS differences between these alternatives reflect the assumptions made as to the traffic
volume splits between West Allen Street and West Center Street (Alt 5) or West Canal Street (Alt 6).
Alternative 3b also improves traffic operations slightly, but alternative 3a has limited effects on traffic
performance. Although alternatives 4a and 4b do not improve traffic, the relocated northeastern
pedestrian signal with existing timing and the relocated southwestern pedestrian signal with 2-stage
crossings would improve pedestrian and vehicular safety without significantly impacting traffic
operations.

Comparison of Alternatives

Table 7 summarizes the benefits and costs for each alternative.
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Table 7: Comparison of Alternatives

Alternatives

Benefits/Pros

Costs/Cons

3a

3b

4a

4b

Encourage/direct Main St. SB approach and
circulating traffic to stay in separate lanes

2 entry lanes for Main St. SB approach

2 entry lanes for E. Allen St. - one is Main St.

NB approach only

2 entry lanes for E. Allen St. - allow both to
continue south

Move eastern ped signal to NE corner
Move western ped signal to SW corner

Move eastern ped signal to NE corner and
adjust to favor E. Allen St. traffic
Move western ped signal to SW corner

Reverse traffic direction on W. Center St. to
allow EB traffic from Mallets Bay Ave.
Move eastern ped signal to NE corner
Move western ped signal to SW corner

Reverse traffic direction on W. Canal St. to
allow EB traffic from Mallets Bay Ave.
Move eastern ped signal to NW corner
Move western ped signal to SW corner

AR N NEN <

<

AN

AN

Expected to reduce delay and queues for Main St. SB and W. Allen
St. approaches

Reduced delay and queues for Main St. SB and W. Allen St.
approaches

Reduced delay and queues for Main St. SB and W. Allen St.
Reduced delay and queues on Mallets Bay Ave. at W. Center St.
intersection

Reduced delay and queues for NW and NE approaches
Significantly reduced delay and queues on Mallets Bay Ave. at W.
Center St. intersection

Better sight distance for cars approaching the signals
Safer pedestrian crossing at the SW corner

Reduced delay and queues at E. Allen St., more effective than 4a
Better sight distance for cars approaching the signals
Safer pedestrian crossing at the SW corner

Greatly reduces delay and queues at W. Allen St. and Main St. SB
approach

Benefits the Mallets Bay Ave. and W. Center St. intersection
Allows the exclusive ped phase for the SW corner - much safer for
peds

Greatly reduces delays and queues at W. Allen St. and Main St. SB
approach

Benefits E. Allen St. somewhat

Benefits the Mallets Bay Ave. and W. Center St. intersection
Allows the exclusive ped phase for the SW corner - much safer for
peds

000

Encourages Main St. SB vehicles to enter the Circulator without
merging
Circulating traffic can't get to W. Center St. and W. Canal St. easily

Longer/more difficult/less safe ped crossing

Detrimental to ped crossing on the NE corner
May cause potential safety issues when circulating traffic and entering
traffic from E. Allen St. compete to go to Main St. NB approach

This alternative could not be combined with Alt 1

Detrimental to ped crossing on the NE corner

May cause potential safety issues when circulating traffic going to
Main St. NB approach competes with entering traffic from E. Allen St.

Might cause minor inconvenience for some E-W traveling pedestrians

Increased delays and queues for Main St. NB approach, Winooski Falls
Way, and the northeast crosswalk

Slightly increases travel time/circuitous route to get to Mallets Bay
Ave. from the Circulator

More traffic on W. Canal St.

Eastbound traffic entering circulator may obstruct access to parking

More traffic on W. Center St.

Forces all WB traffic to use W. Center St. (more difficult maneuver) .
This alternative could not be combined with Alt 1

Primarily facilitates traffic going to Burlington. Impossible for vehicles
to re-enter the Circulator

Difficult for vehicles in parking lane to re-enter the Circulator
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Alternatives Discussion

On September 22, 2011 the six alternatives as well as traffic analyses results and safety issues were
presented to the Winooski Traffic Advisory Board (TAB). The following summarizes the discussion on the
six alternatives presented:

e Alternative 1 has been tested in the field on a temporary basis by installing two pylons beyond
the splitter island at the NW corner of the Circulator. Field observations indicate that this
change improved operations for Main Street SB traffic but it encouraged vehicles to enter the
Circulator without yielding to circulating traffic. It also created some issues with circulating
traffic trying to get to W. Center St. or W. Canal St.

e Alternative 2 was eliminated due to the detrimental effects on the pedestrian crossing at the
NW corner.

e Alternative 3a was eliminated as it has limited effects on improving traffic operations, increases
the pedestrian crossing vulnerability at the NE corner, and adds more weaving maneuvers in the
circulator.

e Alternative 3b was eliminated even though it improved traffic operations at East Allen Street
and SB Main Street approaches due to pedestrian safety issues at the NE corner of the
Circulator, similar to Alt 3a. This alternative also creates more vehicular conflicts with circulating
traffic traveling NB competing with entering traffic from E. Allen Street traveling NB to Main
Street.

e Alternatives 4a, and 4b primarily address pedestrian safety issues and they do not necessarily
improve traffic operations at the Circulator.

e Alternative 4a would provide for safe pedestrian crossing at the SW corner of the Circulator as
well as better sight distance for cars approaching ped signals at both the SW and NE corners.
This alternative does not have significant traffic impacts.

e Alternative 4b has the same pedestrian safety benefits as Alt 4a but it has detrimental effects on
traffic operations for NB Main Street and Winooski Falls Way approaches—this alternative was
also eliminated.

e Alternatives 5 and 6 provide the best traffic performance and the safest crossings for
pedestrians. Both alternatives were modeled to include Alt 4a (moving of the pedestrian signals)
but either of these alternatives could move ahead in the short term without the pedestrian
changes and with further analyses of needed changes to the roadway network. Alternative 5
would also require an evaluation of the established Winooski truck route network since the one
way direction of Center Street (which is a truck route) will be reversed.

As indicated above, during the TAB meeting some alternatives were eliminated from further
consideration including Alt 2, 3a, 3b, and 4b. Alternatives 1, 4a, 5, and 6 were selected as viable
alternatives for further consideration by the City.
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During the meeting there was also discussion of a short term pedestrian improvement to the existing
facility at the southwest corner of the Circulator. The improvement included re-configuring the
pedestrian crossing so that the crossing at the NB Main Street approach did not align with the crossing
for the two exiting Circulator lanes requiring pedestrians to focus on incoming traffic (see Figure 10:
Crosswalk Enhancement).

Figure 10: Crosswalk Enhancement

Minor reconfiguration
adds a “turn towards
traffic” effect to
pedestrian oath in island

Table 8 provides some preliminary information on changes to the local road network and the Circulator
to accommodate any of the four viable alternatives. An estimated time frame for implementing these
alternatives is also indicated in Table 8.

Table 8: Viable Alternatives and Necessary Physical Changes

Alternative Timeframe Facility Changes

1 Short term Place lane marking pylons beyond the splitter island.

Relocate pedestrian signals and associated wiring, equipment, etc.
Place barriers at existing pedestrian crossings.

4a Medium term New signal mast arms are likely required for visibility of the southwest signal
heads.
Reconfigure curb turning radius at Weaver St./W. Canal St. to accommodate
trucks.
Striping and curb work is needed on W. Center St. where 2-way flow is called
5 Medium term for.
Curb and sidewalk work needed at entrance to the Circulator on W. Center
St..

Relocate both pedestrian signals (see 4a).

Reconfigure the angled parking on W. Canal St.
6 Medium term Possibly place a barrier to vehicles crossing Main St. from W. Canal St.
Relocate both pedestrian signals (see 4a).

Note: Alternatives 5 and 6 could include alternative 4a
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Public Input

A presentation on the study goals and viable alternatives, outlined in Table 8, was given to the public on
Wednesday, December 14", The meeting was well attended and various ideas were discussed on
possible improvements to the Circulator beyond what was analyzed in this study. Meeting notes from
the public meeting can be found in Appendix 2. Some ideas from the public that achieved reasonable
consensus are listed below.

e Leave the pedestrian signals at their current locations with the following modifications:
= add warning beacons or strobe lights in the red signals to catch driver’s attention
= convert them to overhead signals as opposed to the current pedestal arrangement
e Re-install the flashing beacons at the southwest corner entrance to the Circulator
e Install clearer signage as you are coming over the bridge from Burlington
e Add an additional (third) signal at the southwest corner of the Circulator
e Congestion at Circulator approaches is not a primary concern
e Improve lighting at pedestrian crossings
e Reduce speed limit to 20 mph

Discussion and Study Recommendations

While the ideas put forth at the public meeting to increase the visibility of pedestrian signals have merit
they do not solve the problem of inadequate sight distance. Field observations indicate that drivers are
unable to focus attention to the pedestrian signals until they have rounded the respective (southeast or
northwest) corners and in the straight sections of the Circulator. This is primarily due to the attention
required by drivers entering (yielding to circulating vehicles) and navigating (making sure entering
vehicles are yielding) the Circulator.

Figure 11: Eastern Pedestrian Crosswalk Sight Distances

Figure 11 illustrates the minimum of 150 feet sight
distance necessary for vehicles traveling 25 mph (Vermont
State Design Standards) to be able to stop at the eastern
st pedestrian signal either at the stop bar or the back of a
' Queued cars two vehicle queue. Figure 11 also shows that 150 feet

from those two locations falls well within the curve and
before drivers are physically able to view the pedestrian
signal—a queue of more than two vehicles further
exacerbates this issue. Warning devices such as beacons
or strobes (not MUTCD compliant) as well as installation
of overhead pedestrian signals will not solve the sight
distance issues. The most viable and safest solution is to
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increase the sight distance by moving the pedestrian signals to the northeast and southwest corners.

Improving the signage and increasing the clarity of which lane to take as you enter the Circulator from
Burlington should also be considered. It is possible that this improvement could be implemented
through an existing safety project with VTrans. Of note, as part of the safety project with VTrans, is the
installation of flashing beacons on a “Yield Ahead” sign at the southwest corner entrance to the
Circulator.

Installation of a third pedestrian signal at the southwest corner or the Circulator is not recommended.
Minimum recommended spacing between signals is 500 ft. (FHWA guidance) whereas these signals will
be less than 200 ft. apart. Coordination of these signals would be very challenging and the overall
performance of the facility may decline with longer vehicle queues and delays.

Lowering the speed limit to 20 mph is allowable under 23 V.S.A. § 1007 but consideration should be
given to whether or not this is achievable without significant enforcement. An arbitrarily low speed limit
only serves to increase the percentage of vehicles that are speeding. Drivers will typically drive the
speed they feel comfortable given roadway characteristics such as lane widths, on street parking,
intersection spacing, and horizontal curves.

Improving pedestrian and vehicular safety should be paramount considerations of any proposed
Circulator improvements. This study recommends that Alternative 4a—moving the existing pedestrian
signals to the northeast and southwest corners of the Circulator—should be carried forward in a timely
fashion and constructed as funds become available. This alternative will improve pedestrian safety
especially at the dangerous southwest corner as well as provide better sight distance for cars
approaching the pedestrian signals.

A short term improvement to the existing pedestrian crossing at the southwest corner of the Circulator
is recommended as illustrated in Figure 10. The improvement includes re-configuring the pedestrian
crossing so that the crossing at the northbound Main Street approach does not align with the crossing
for the two exiting Circulator lanes requiring pedestrians to focus on incoming traffic. In addition,
improved pedestrian scale lighting is recommended at the southwest pedestrian crossing location.

As far as congestion is concerned, both Alternatives 5 and 6 are viable alternatives in reducing
congestion at the Main Street (southbound) and West Allen approaches. Discussion at the public
meeting indicated that there are some concerns that Alternative 6 (rerouting West Canal Street) could
have a negative impacts on businesses located on West Canal Street between Main and Follet Streets. If
the City decides to move forward with either alternative in the future, further outreach to businesses
and the public will be necessary.
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APPENDIX 1

Public Comments Received



From: Zakai, Neil A [mailto:Neil.Zakai@uvm.edu]
Sent: Thursday, February 17, 2011 7:01 PM

To: hotline2010@onioncity.com

Subject: HOTLINE COMMENT FROM ONIONCITY.COM

Hello,

First, | wanted to say | really like the changes in downtown Winooski, with the redevelopment of
the area and the attention to making it a pedestrian-friendly area.

| wanted to express a concern about the safety of the traffic circle in the downtown, especially
for pedestrians and at the bottom of the hill where traffic crosses over to Burlington. As a
motorist, | see a lot of cars doing dangerous maneuvers to get to areas they’ve missed, or
driving too fast. As a pedestrian, | will not cross the circle where canal street joins because
traffic drives too quickly, and even if one car stops for a pedestrian, a car in the other lane often
doesn’t stop.

I've seen a good number of near misses here, and | wanted to express my concern. In general |
like traffic circles, and grew up with them. | am concerned that this traffic circle is unnecessarily
dangerous, especially for pedestrians near where canal street joins. The two lanes of traffic and
the long straight stretch of road allow cars to go too fast and not realize that there is a
pedestrian crossing there.

Thank you for your time,

Neil Zakai

From: Godfrey Kigonya [mailto:gkigonya@pkc.com]
Sent: Thursday, February 17, 2011 2:04 PM

To: slpalmer@onioncity.com
Subject: FW: Dangerous Winooski zebra crossing!

To whom it may concern.

As you can tell from below that | previously may have submitted my concerns to the wrong
people. Hopefully the right people are notified.

That zebra crossing in front of the Tiny Thai restaurant is really dangerous. | almost got hit by
one of your own this afternoon, yes a police car. The driver had to slam on the brakes screeching
his tires. Drivers are coming down hill in a hurry understandably after a long wait at the top. The
zebra crossing is not easily noticeable. That particular zebra crossing from side to side is an
accident waiting to happen.

| once witnessed a food delivery truck for one of those restaurants on the left park tightly in
front of the restaurant to unload his delivery. Little did he realize that not only has he blocked
view for the drivers to possibly notice the crossing sign, but now the pedestrians cannot see the
car coming. There were some near misses that day. Delivery trucks should park in the back.



| don’t want to see or hear about somebody getting hurt on that crossing. | am also concerned
that | may hurt someone while driving through that crossing. Please do something to increase
awareness in that area.

Thank you.

From: Godfrey Kigonya

Sent: Thursday, May 27, 2010 2:14 PM

To: smcqueen@dps.state.vt.us

Subject: Dangerous Winooski zebra crossing!

As a regular pedestrian crossing the zebra crossing located between the Winooski bridge and
the rotary, | must say that the traffic there is so great coupled with a lot of careless drivers. Half
the cars that go through that zebra crossing do not stop even when the pedestrian is blatantly
trying to cross. | personally almost got it when | thought the driver had seen me. Apparently the
driver hadn’t, clueless to the right of way or the crossing.

Drivers need to be made aware of the crossing, a busy one for that matter, from a reasonable
distance away. The current little signs do not have safety in mind and if a driver is coming down
from the rotary to the bridge, the sign on the right is hidden from view. It is also amazing how
even after crossing half way, the cars on the other side of traffic act like you’re not even there.
That’s because they are not aware. If the pedestrian is crossing from the bridge heading towards
the Thai restaurant, the first crossing is on an angle. So the driver in the right lane will see you
but the driver in the left lane will not. There have been near misses because of that.

| hope that this is one of many concerns about that particular crossing and | hope that it reaches
the appropriate people.

Thank you in advance for listening.

Godfrey Kigonya Sr.
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Minutes of Downtown Circulation Study Meeting
CCRPC Offices; 110 West Canal Street, Suite 202
December 14, 2011, 5:30pm

Those Present: Jacob Watkins, Erik Rowan, Corey Mack, Jason Charest; CCRPC, EImer Kimball, Seth
Leonard, Jessica Bridge, Laura Brown, Doug Johnson, Jacquie Dagesse, Dan Bradley, Rich Bryant, Terry
Zigmund, Dan Higgins, Jodi Harrington, John Little; City Council, Ethan Goodkind, Steve Hopkins,
Demetrios Michaelides, Tammy Ashton, Holly Creeks, Eleni Churchill; CCRPC, Peg Allen, Sally Tipson; City
Council, Diane Finnigan, Richard Suitor, Carol Jean Suitor, Prudence Doherty, Darrell Desautels, Dave
Bowers, Jake Elovirta; TAB, Megan Moir; City Council, Eileen Andreoli, Michael Mahoney, Steve Jerome;
TAB, David Ryan; TAB, Steve Palmer; City Engineer, Angela Aldieri, Mark Smith; RSG

City Engineer Steve Palmer began the meeting at 5:35pm introducing the presentation as a joint project
conducted by the CCRPC and the Traffic Advisory Board (TAB). He stated that information regarding the
meeting and presentation would be available on the CCRPC website. The project was prompted by
complaints by the public regarding traffic back-ups and pedestrian safety. The intent is to provide a
proposal to the City Council for approval but public input is desired before that proposal is finalized. Mr.
Palmer introduced Mark Smith from RSG the firm who conducted the study.

Mr. Smith reviewed the existing conditions of the traffic circulator for those present. Three alternatives
were presented to the public for input including moving the pedestrian crosswalks from the center of
the circulator, changing the one way direction of West Center, or changing the one way direction of
West Canal. Impacts of these changes were discussed by those present. Members of the public
expressed concern over access to businesses, access to the park, access to parking garage, bicyclist
safety and regulation of vehicle speed in the circulator. Suggestions included additional signage, flashing
strobes at pedestrian crossings, better lighting and early warning for vehicles of midpoint signals. Mr.
Palmer informed those present that we have a secondary grant which will address the signage changes.
In addition the flashing signals as pedestrian crossing are ordered and a spring install is planned.

The general consensus from those present was that pedestrian safety and the walkability of the
downtown were priority and traffic congestion was secondary. Those present were in favor of
signalizing the pedestrian crossing at the southwest corner of the circulator, but wished to keep the
midblock crossing as it exists today. The majority of the group was averse to changing the direction of
the one way streets. In addition the group was in favor of increased lighting, improved signage, and
warning lights for the circle traffic signals. The next step is for the TAB to meet and discuss the outcome
of this meeting, move forward with the planned improvements in signage and investigate improving the
lighting in the downtown.
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