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Introduction

The purpose of this technical memorandum is to identify alternatives for an event departure
scenario as well as the necessary improvements for each alternative. As part of this
memorandum, we have identified key Event Management Principles that help form the basics for
identifying the alternatives, as well as a simple way to compare event departure times.

Principles

1) The exit time (departure) of the Alerus Center parking lots is a function of:
Number of exit points

Amount of conflicting traffic at exit points

Bottlenecks or choke points at downstream intersections

Amount of field staff to control flow at key points

2) The number of lanes traveling away from the site must be equal to or greater then the number
of lanes exiting the site, or there will be potential queues or back-ups.

3) Traffic volumes will become more dispersed the further you are from the site, making
intersections further from the site less likely to experience congestion or failure.

4) Background traffic during an evening event departure is very low which reduces conflicts
with exiting traffic.
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Another key element is the site discharge rate. This rate is dependent on many factors. A
reasonable discharge rate assumption is 900 vehicles per lane per hour. This rate was confirmed
by traffic counts collected for the peak 15 minutes of departure at the Alerus Center exits for the
Motley Crue concert. For example, if there are four lanes exiting the site, 4 lanes x 900 vehicles
per lane per hour = 3,600 vehicles per hour. An event at capacity under existing conditions can
hold 4,125 vehicles on site. The expected time for all vehicles to exit the site will be 69 minutes
(4,125 vehicles/3,600vehicles/hour), assuming equal use of each exit lane.

Event Departure Alternatives

Based on the above principles and discharge rate, the departure times for the site will not be
reduced unless more exit points are added and/or the discharge rates increased. It is unlikely that
the discharge rate can be significantly improved, therefore the focus of the alternatives was to
obtain more exit points.

Figures 1-4 show the current exit configuration and three potential alternative exit
configurations. A planning-level analysis of these alternatives is shown in Table 1, with the
estimated time for exiting the Alerus Center. These alternatives assume all available parking
spaces on site are used and that the Canad Center will be fully constructed, which reduces the
number of parking spaces in the north lot from 1,285 to 1,025 parking spaces (this includes the
remaining 300 spaces in the north lot, the newly constructed 500 spaces in Lot 3 and the VIP
lot), a net loss of 260 spaces. In addition, it is assumed that a full-access, signalized intersection
will be in place at 42nd Street and 11th Avenue for all alternatives.

Additional Alternatives

Three additional alternatives were developed, but dropped from consideration due to cost. These
alternatives are discussed below.

e Construction of an additional on-site parking lot to the north of the Canad Center. The cost
to construct a lot similar in size to lot three (550 spaces) was calculated at $2.2 million. This
cost includes land acquisition and construction. Due to cost, this alternative was dropped
from consideration

e Construction of an 1-29 overpass at 17" Avenue South. A review of the operations at the
existing 1-29 interchanges and grade separations shows that the volume of traffic bound for
and/or west of 1-29 represented a small portion of the overall flow (less than fifteen percent).
Based on the event departure traffic analysis, the existing interchanges operate at a LOS A,
therefore, the addition of the overpass is not justified base on existing travel shed.

e Construction of direct on/off-ramps from 1-29 into the Alerus Center parking lots. The
volume of traffic leaving the site and destined to 1-29 for most events is relatively low (two
to six percent). Therefore little benefit would be realized with this improvement. Also,
based on our knowledge of FHWA'’s interstate access policy ant our experience in requesting
interstate access changes, is it very unlikely that FHWA would approve this type of interstate
access. Therefore construction of direct on/off-ramps from 1-29 was dropped from further
consideration.
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Table 1
Event Departure Alternatives *
Number | Number Rate/ Rate/ | Longest Percent Weighted
Exit of of Lane Hour Exit reduction Average
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A All alternatives are also represented in Figures 1-4.

B The percent reduction is calculated separately for the exit direction and is the time reduction for the direction using the highest exit times.

¢ The weighted average exit time is calculated weighting the number of vehicles and the average time in takes each to exit, assuming the average
departure time per vehicle is half of the longest exit time.

@ Typically, during an event that is at capacity, traffic departing from Lot 3 and the VIP lot are directed half to the north and half to the south on
42nd Street.

@ Assumes that the center left-turn lane that is temporarily used as a thru lane will only achieve 600 vph, thru lanes achieve 900 vph. Number of
lanes per rate is shown in parenthesis.

@ Relates to actual observations or testimony (Backstreet Boys 71 minutes)

@ This reduction in exit time is a function of the reduced number of spaces in the north lot. It is not due to increased efficiency.

®) Assumes 225 vehicles from the VIP lot and 350 vehicles from the south parking lot (see Figure 4)
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Recommended Improvements

The following improvements are recommended based on the alternatives listed in the table

above.

e Present condition - Four-lane exit

(0}

No improvements required. Event departure will operate as is today under current
conditions.

e Alternative 1 - Six-lane exit (three lanes south and two lanes north on 42nd Street)

o

o

Consistent with Interim Plan

All vehicles parking in Lot 5 (550 vehicles) will exit at the center driveway and
will be forced east on 11th Avenue.

Three right-turn exit lanes will be coned at the south exit, leading the rightmost
lane south on 42nd Street and remaining two lanes east on 17th Avenue. This
requires the center left turn lane on 17th Avenue to be coned as an eastbound
through lane from 42nd Street to 34th Street. The intersection of 17th
Avenue/34th Street would require police control.

This alternative would require additional changeable message signs to lead drivers
to the correct lane.

e Alternative 2 - Seven-lane exit (four lanes south and two lanes north on 42nd Street)

(0]

All vehicles parking in Lot 5 (550 vehicles) will exit at the center driveway and
will be forced east on 11th Avenue.

Construct a fourth leg to the west at the intersection of 42nd Street/17th Avenue,
and 43rd street from 17th Avenue to the south lot (see Figure 3). Dual right-turn
lanes exiting the new driveway, via 17th Avenue west leg, would be forced south
on 42nd Street. Two lanes of traffic could be accommodated with the
continuation of the three-lane section on 42nd Street between 24th Avenue and
32nd Avenue. The width of the road for this segment is wide enough to
accommodate a three-lane section, but it would require restriping of this roadway
for the southern portion between 24th Avenue and 32nd Avenue. The center left
turn lane would need to be coned as a southbound through lane for each event

Traffic exiting the Alerus Center’s current south driveway would be forced south
on 42nd Street and left on 17th Avenue. In order to maximize capacity, dual
right-turn lanes out of the south entrance with dual left-turn lanes onto 17th
Avenue are recommended with the center left-turn lane on 17th Avenue to be
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coned as an eastbound through lane from 42nd Street to 34th Street. The
intersection of 17th Avenue/34th Street would require police control.

0 The intersection of 38th Street and 32nd Avenue would become the critical
intersection with twice as much traffic traveling southbound on 42nd Street. A
more detailed analysis will be completed to determine the impacts and potential
modifications needed at this intersection.

o0 This alternative would require additional changeable message signs to lead drivers
to the correct lane.

e Alternative 3 - Eight-lane exit (four lanes south and three lanes north on 42nd
Street)

o All vehicles parking in Lot 5 (550 vehicles) will exit at the center driveway and
will be forced east on 11th Avenue.

o0 All vehicles parking in the VIP lot (225 vehicles) and 350 vehicles from the north
end of the south lot will exit via 11th Avenue and will be forced north in the
rightmost lane on 42nd Avenue.

0 Vehicles will exit the north lot via dual left-turn lanes and will be forced north on
42nd Street. The continuous center left-turn lane on 42nd Street will be coned off
as a temporary northbound through lane from the north driveway to Demers
Avenue. Vehicles exiting the north lot will travel northbound on 42nd Street in
the center left-turn lane and the leftmost through lane.

o0 Operations for vehicles exiting the south lot and traveling south on 42nd Avenue
or east on 17th Street will be the same as stated in Alternative 2.

o This alternative would require additional changeable message signs to lead drivers
to the correct lane.

These three alternatives would provide reduced departure times from the Alerus Center parking
lots to the surrounding street system. Other recommended improvements that will help
communicate and/or facilitate traffic movements to and from the site will be addressed in
Technical Memorandum Three. These include such things as changeable message signs, pre-
assigned parking and specific intersection improvements away from the site.

Of the three alternatives listed above, Alternative 2 is recommended as the preferred alternative
to move forward with for the final plan. Reasoning for this recommendation is as follows:

e The cost and Alerus staff required to provide additional coning and traffic control on
42nd Street does not provide a beneficial gain in departure time (weighted average of 2
minutes).
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e The north driveway is likely to operate better then estimated due to overlapping uses at
the Canad Center which may further reduce the total number of vehicles exiting during
the departure hour.

e Alternative 3 may experience difficulty directing on site traffic from the south parking lot
to the 11th Avenue exit due to pedestrian conflicts.

cc: David Montebello, P.E., Principal






