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Nic Anderson

From: Mary O'Neil
Sent: Thursday, March 28, 2013 12:27 PM
To: Nic Anderson
Subject: FW: 110 Riverside
Attachments: 2012-3-13 Traffic Brief Update.pdf

For DRB review 4/2/2013. See attached. 
 
From: Guillermo Gomez  
Sent: Thursday, March 28, 2013 12:27 PM 
To: Mary O'Neil 
Subject: RE: 110 Riverside 
 
Good Afternoon Mary: 
 
I received the attached update to the Traffic Brief for 110 Riverside on March 15th. After reviewing it, we still had some 
concerns, which we discussed with Abby Dery from Trudell Consulting Engineers in a meeting last Tuesday, March 26th.  
 
Please include the following information for the review board:  
 
 

 The Initial Traffic Impact Analysis submitted by the Consultant provided an analysis of the proposed conditions 
and impact of the development on the surrounding area.  One of the most significant concerns that came from 
the initial report submitted is the lack of pedestrian connectivity. The nearest pedestrian crossing is several 
hundred feet west of the development, and any pedestrian wishing to cross Riverside Avenue to walk towards 
Winooski would have to walk several hundred feet west to cross and then back. Instead of doing this, 
pedestrians would likely cross directly in front of the development in an unsafe way. DPW asked the consultant 
to provide a sight distance analysis to ensure that vehicles have enough time to react to a pedestrian or a vehicle 
leaving the development. DPW also suggested the consultant to examine the feasibility of providing a pedestrian 
mid-block crossing. DPW believes having two driveways at this location is not necessary, though it may provide a 
higher level of convenience to residents to the proposed development, it further complicates the safe 
accommodation of the pedestrian crossing for this project. In response our initial comments, the Consultant 
provided an updated Traffic Impact Report that includes a sight distance analysis, and  proposes restricting left 
turn movements on the westernmost driveway (see schematic in the attached file). The Consultant concluded 
that a pedestrian mid-block crossing is warranted, and their updated design calls for the pedestrian crossing to 
be positioned in between the two proposed driveways.   Staff reviewed this proposed configuration and still 
finds it problematic. Our concern with this placement is that: exiting traffic will be centrally focused on entering 
the stream of traffic and not on pedestrians in the crosswalk. To further complicate the decision making for 
exiting traffic, they will need to contend and coordinate with three conflicting movements (entering into heavy 
stream of traffic on Riverside Avenue, pedestrians in the crosswalk and the second driveway in close proximity 
at the same property). Upon meeting with the Consultant, staff suggested restricting the western driveway to 
allow only a right-in movement (no exiting traffic allowed). All traffic exiting the development would have to do 
so through the eastern driveway. This eliminates the conflicting movements from exiting traffic on the western 
driveway. If this is implemented, the placement of the mid-block crossing can be reanalyzed to make sure it is 
proposed at the safest possible location, with adequate sight distances on all approaches and an some distance 
for vehicles exiting the traffic stream from the eastern driveway to enter the traffic stream and become aware of 
the pedestrians and the crossing.  
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 Another concern identified during the initial review was the impact that the traffic generated from the 
development would have on the intersection of Riverside Avenue and Barrett Street. The consultant provided a 
Level of Service analysis and evaluated the queue length and the delay on the intersection and the conclusion is 
that the impact on the queues and delay are not significant. This issue needs no further discussion 

 
 Staff has identified  a concern regarding the gate proposed to access the underground parking. There is the 

potential for vehicles to block the sidewalk on the westernmost driveway while they wait for the gate to open, 
and during rush hour, this could translate into vehicles queuing and blocking the traffic flow on Riverside 
Avenue.   
 

 DPW staff will need to see a design addressing these issues and time to review it before approve the project in 
terms of traffic.  
 

 
Thanks and please let me know if there are any further questions.  
 
 
Guillermo Gomez 
Public Works Engineer 
City of Burlington 
645 Pine St 
Burlington, VT 05401 
Phone: (802)-540-0557 
E-mail: ggomez@burlingtonvt.gov 
 
From: Mary O'Neil  
Sent: Wednesday, March 27, 2013 4:28 PM 
To: Guillermo Gomez 
Subject: 110 Riverside 
 
Hello Guillermo, 
Can you send me your comments re: 110 Riverside Avenue traffic by tomorrow morning so that we may send them to 
the DRB prior to the hearing (next week.)  Comments need to be posted by tomorrow. 
 
Thanks! 
 

 
 
Mary O'Neil, AICP 
Senior Planner 
Coordinator, Certified Local Government Program 

Please note!  New city domain and email:  mconeil@burlingtonvt.gov 
802.865.7188 office 
802.865.7556 direct 
802.865.7195 fax 
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directly to the basement level parking.  Turning movements at this driveway will be limited to 
right-in/right-out only.  This new driveway will replace an existing curb cut, shifting the 
location 60 feet to the west.   
 
Overall traffic volume is not expected to experience measureable growth on Riverside Ave 
over the next 5 years, per VTrans Continuous Traffic counter Grouping Study and 
Regression Analysis, Based on 2011 Traffic Data.  Their analysis shows a 1.00 traffic growth 
factor through 2018 for urban roads.  A Design Hour Volume of 1592 vehicles per hour (vph) 
was calculated using the urban “k” factor of 0.1040 listed in the VTrans Grouping Study.   
 
Estimated project-generated traffic was calculated using ITE Trip Generation, 9th Edition.  
ITE Land Use 220: Apartment was selected as most resembling the proposed use.  Table 1 
below outlines the anticipated project-generated traffic during the AM and PM peak hour 
of traffic on the adjacent street. 
 
Table 1:  ITE Project-Generated Traffic Rates – 

Land 
Use Description Size Trip Generation Rate Trips % Enter/ 

%Exit Enter Exit 

220 Apartment 57 
units 

0.49(x) +3.73 32 20/80 6 26 

0.55(x) + 17.65 49 65/35 32 17 

 
Proposed trip distribution is based primarily on analogy to this short count.  Projected traffic 
volumes in front of the site during morning and evening peak traffic hours are illustrated in 
the diagrams below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: AM Peak Traffic Distribution 
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Figure 3: PM Peak Traffic Distribution  
 
Level of Service Analysis – Project Driveway 
 
A capacity analysis was performed on the intersection of the project driveway with 
Riverside Avenue.  For analysis purposes, only the eastern driveway was modeled, with all 
of the traffic utilizing that entrance.  It is anticipated that some of the right turning 
movements (ingress and egress) will take place at the western driveway.   Level of Service 
(LOS) was calculated for the unsignalized intersection using McTrans Highway Capacity 
Software (HCS), which uses methodologies described in the Highway Capacity Manual 
(HCM).  The HCM levels of service used in the analysis are based on control delay of critical 
movements and are summarized in the table below.   
 
Table 2:  Level-of-Service Designation Summary – Unsignalized Intersections 

LEVEL OF SERVICE CONTROL DELAY (sec/veh) 

A 10 

B >10 and 15 

C >15 and 25 

D >25 and 35 

E >35 and 50 

F >50 

 
 
 
Table 3:  2013 AM Peak Results 
 Level of 

Service 
Delay 

(seconds) 
Queue Length 

(vehicles) 
volume:capacity 

ratio 
Westbound 
(Riverside Ave) A 8.6 0.01 0.00 

Northbound 
(Project) C 17.5 0.27 0.08 
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Table 4:  2013 PM Peak Results 
 Level of 

Service 
Delay 

(seconds) 
Queue Length 

(vehicles) 
volume:capacity 

ratio 
Westbound 
(Riverside Ave) B 10.2 0.05 0.02 

Northbound 
(Project) D 27.6 0.32 0.10 

 
LOS on Riverside Ave will remain an A with the addition of the project-generated traffic 
during the AM peak, and a B during the PM peak.  LOS for vehicles exiting the project 
during the AM peak will be a C, with 17.5 seconds delay, while vehicles existing during PM 
peak could experience 27.6 seconds delay, or a LOS D.  Vehicle queuing at the project 
driveway is low due to the low turning volume.  Full analysis output reports are located in 
the Appendix. 
 
Traffic Impact – Riverside Ave/Barrett St Intersection 
 
At the request of the City of Burlington, impacts on the intersection of Riverside Ave and 
Barrett Street from the proposed project were reviewed, specifically relating to vehicle 
queuing.  As show in the diagram below, a low number of vehicles are anticipated to be 
added to the intersection, with most movements being added to the northbound and 
southbound Riverside Ave through movements correlating to background travel 
patterns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The table below identifies the two controlling (and highest traffic volume) intersection 
approaches and identifies the estimated project-generated traffic impacts.  The 
northbound Riverside Ave approach currently experiences long queues and delay during 
the peak hour (4:30-5:30PM), however, the added trips to this approach does not result in a 
significant increase in delay or vehicle queue.  The distance between the intersection and 
the easternmost project driveway is approximately 740 feet.  There are no conflicting 
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crossings or driveways that are affected by this existing traffic queue, aside from the 
trailhead parking on the north side of Riverside Ave. 
 
Table 5:  Peak Hour Analysis 
 Northbound Riverside Ave 

(through movement) 
Southbound Riverside Ave 

(through movement) 
 No-Build Build Net No-Build Build Net 
Traffic Volume 821 829 +8 veh (1.0%) 520 529 +9 (1.7%)
Delay 81.5 s 89.3 s +8 sec 3.5 s 3.7 s +0.2 
LOS F F - A A - 
Queue Length 706 ft 717 ft +11 ft 130 ft 136 ft +6 ft 
 
Crash History – Project Driveway 

 
The General Yearly Summaries 2007 to 2011 – Crash Listings provided by the Highway 
Research Department of VTrans was used to determine the number of crashes occurring 
within a 0.2 mile (approximately 1000 ft) section of Riverside Avenue, centered on the 
proposed project.  According to this listing, 17 crashes occurred during the five-year period 
between 2007 and 2011.  A crash rate of 2.80 crashes per million vehicle miles (Cr/MVM) 
was calculated for the corridor.  The critical rate calculated for Urban Principal Arterials in 
Vermont is 4.815 Cr/MVM.  The actual crash rate does not exceed the critical rate and 
therefore this section of roadway is not considered a High Crash Location.  The full Crash 
Summary Listings are located in the Appendix. 
 
Sight Distance 
 
Sight distance measurements were taken on Riverside Avenue at the two driveway 
locations.  The table below outlines the measured sight distance and the AASHTO 
recommended intersection and stopping sight distances. 
 
 Measured Intersection Sight Distance1 Stopping 

3/6/2013 Left from Stop Right From Stop Sight Distance 
East 
Driveway 

To East 342 ft 335 ft - 200 ft 
To West 312* ft - 290 ft 200 ft 

West 
Driveway 

To East 317 ft 335 ft - 200 ft 
To West 676 ft - 290 ft 200 ft 

*limited by street tree trunks on north side of road – maintaining low-hanging branches 
will help 
 
Minimum stopping sight distance is met at both driveway locations.  The available sight 
distance exceeds the AASHTO recommended intersection sight distance in both 
directions at the eastern driveway. 
 
The western driveway turning movements will be limited to right-in, right-out only turning 
movements to mitigate the shorter intersection sight distance to the east and to minimize 
conflicts along Riverside Avenue.  The driveway will be configured to discourage left-
turning vehicles and signage will be added to westbound Riverside Ave. 
 
                                                 
1 Table 9-6, 9-8; A Policy on the Geometric Design of Highways and Streets, 2011, AASHTO. 
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Pedestrian Access 
 
There is currently a sidewalk located along the lot frontage, terminating at the eastern 
property boundary.  There is a multi-use path located on the north side of Riverside 
Avenue, and on-street bike lanes on both the north and south side of Riverside Avenue.  
The nearest crosswalk is located approximately 800 feet to the west of the project, at the 
signalized entrance to the Salmon Run housing development.  This would serve as the 
safest location for pedestrians to cross Riverside Avenue currently.  If a mid-block crossing 
were to be placed in front of the proposed project, the best location, in terms of sight 
distance, would be between the two entrance driveways.  It is recommended that a 
crosswalk in this location be striped and well signed, with a flashing beacon. 
 
The VTrans Guidelines for the Installation of Crosswalk Markings (July 2004) would be 
followed.  Criteria for installation of a marked non-school mid-block crossing are as 
follows: 
 

 The speed limit is 40 mph or less – Met.  The speed limit is 30 mph. 
 There are 20 or more pedestrians using the crossing per hour during the vehicular 

AM and PM peak periods (lesser volumes may be considered if a large 
percentage consists of young, elderly, or disabled):  Possibly Met.  The 57-unit 
apartment building may generate some pedestrian traffic, but it’s difficult to 
predict if there will be 20 peds per hour requiring the crosswalk. 

 The AADT for the roadway exceeds 3000 vehicles per day:  Met.  The AADT on 
Riverside Ave is 15,300 vpd. 

 There is not another crosswalk across the same roadway within 200 feet:  Met.  
The nearest crosswalk is at the Salmon Run intersection, 800 feet to the west. 

 A determination has been made that the pedestrian shall have the right of way 
over vehicular traffic:  Met.  If a striped crosswalk is to be placed, the pedestrian 
has the right of way, per VT state law. 

 Adequate sight distance is available in both directions.  Met:  The stopping sight 
distance for a posted speed limit of 30mph is 200 ft.  Sight distance available is at 
least 300 feet in both directions. 

 
Summary of Findings 
 
Based on review and analysis of the existing and proposed traffic conditions, the following 
conclusions are presented.   
 
1. Sisters and Brothers Investment Group is proposing the construction of a 57 unit 

apartment building to be located at 110 Riverside Avenue in Burlington.  The property is 
located on the south side of the road, approximately 0.2 miles west of Colchester 
Avenue. 

 
2. The project will have access to Riverside Avenue via two driveways.  The eastern 

driveway will allow both ingress and egress, while the west driveway movements will be 
limited to right-in/right-out only.  The new driveways will replace two existing curb cuts. 
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3. Based on turning movement counts performed by VTrans, peak hours of traffic on 
Riverside Ave occur from 7:30 to 8:30 AM and from 4:30 to 5:30 PM, with a significantly 
higher volume of traffic occurring during the PM peak hour.     

   
4. According to ITE, the project is expected to generate approximately 32 new trips 

during the AM peak, with 6 entering and 26 exiting.  During the afternoon peak, the 
project is estimated to generate 49 trips, 32 entering and 17 exiting. 

 
5. Based on estimated PM peak hour trip distribution, the additional 49 trips on the road 

resulting from the proposed project represents 2.9% of total peak hour traffic. 
 
6. Level of service on Riverside Ave at the new driveway intersection will operate at a 

Level of Service A during the AM and a B during the PM peak hours.  Level of service at 
the project access will be a C (17.5 seconds delay) during AM peak and a D (27.5 
seconds delay) during the PM peak hour.  Excessive queuing is not anticipated at the 
project driveway due to the low number of turning vehicles.  

 
7. It is estimated that the proposed project will add approximately 10 vehicles to 

northbound Riverside Ave at the Barrett Street/Colchester Ave intersection, and 9 
vehicle trips to southbound Riverside Ave.   This increase does not result in a substantial 
increase in vehicle delay or queue length.   

 
8. Review of most recent available crash data for Riverside Avenue indicates that 17 

crashes have occurred along a 0.2 mile section of Riverside Ave, centered on the 
project access, during the five-year period between 2007 and 2011.  Based on the 
calculated crash rate, this is not considered a High Crash Location. 

 
9. A pedestrian crossing featuring pedestrian called flashing beacons is recommended in 

front of the proposed project to connect the sidewalk that is currently in front of the 
project with the multi-use path on the north side of Riverside Ave. 
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