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l. INTRODUCTION

This report contains the traffic study results for the proposed second phase of development for
the Mall of America. The proposed project is located in the northeast quadrant of TH 77 and
Lindau Lane in the City of Bloomington (see Figure 1: Project Location). The purpose of this
study is to determine the traffic impacts on the adjacent roadway system and necessary
improvements to accommodate the traffic increase related to the proposed Mall expansion and
other adjacent developments in the area, including activities associated with the Minneapolis/St.
Paul International Airport and Bloomington Central Station. This study includes an operations
analysis for a Saturday peak hour and a Thursday p.m. peak hour for the following scenarios:

e Existing conditions
e Year 2012 no build and build conditions
e Year 2030 build conditions

Existing, future no build and build conditions take into account light rail transit (LRT)
operations.

I. EXISTING CONDITIONS

This section of the report documents existing conditions in and around the project area. This
section documents existing LRT operations and traffic operations.

A. LRT Operations

Light rail transit has been in use within the study area since December of 2004 and its operation
is expected to continue into the future. Because the LRT line directly impacts seven
intersections within the study area, delay to motor vehicles as a result of its operation was
calculated to include in the traffic operations analysis. In order to determine impacts to the seven
intersections, train counts and delays to motorists were identified for both the a.m. and p.m. peak
hours. Table 1 shows the number of trains during the a.m. and p.m. peak hours at selected
intersections.

Table 1
Existing Number of LRT Trains — A.M. and P.M. Peak Hours
A.M. Peak Hour P.M. Peak Hour
Intersection (7:30 — 8:30) (4:30 - 5:30)
24th Avenue/Killebrew Drive 14 NA
28th Avenue/82nd Street* 16 17
34th Avenue/American Boulevard** 17 16
34th Avenue/Appletree Drive 16 NA
Total 63 33

* Trains at this intersection also include impacts to 30th Avenue
**Trains at this intersection also include impacts to 1-494 and 34th Avenue
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There were a total of 96 trains during the a.m. and p.m. peak hours, or an average of 16 trains per
hour, per location. These numbers are similar to Metro Transit’s LRT schedule and are similar
to the assumptions used in the Bloomington Central Station Traffic Study (2004).

In addition to identifying the number of trains during the peak hours, the time needed for each
train crossing was measured. This time is not the preemption time, but the actual time that the
traffic signal allocates to the train crossing (restricting conflicting traffic phases). This time was
then incorporated into the traffic operations model to replicate real life traffic operations. Table
2 shows measurements of train crossing times at the seven intersections.

Table 2
Time Needed to Accommodate Train Crossing
Intersection NB/EB SB/\WB
1-494 N. Ramp/34th Avenue
P 70 seconds for back-to-back 40 seconds
[-494 S. Ramp/34th Avenue
34th Avenue/American 65 seconds for back-to-back 40 seconds
30 seconds
Boulevard 40 seconds
30 seconds
34th Avenue/Appletree Drive | 60 seconds
. 70 seconds 70 seconds
30th Avenue Signal 65 seconds 155 seconds for back-to-back
28th Avenue/82nd Street 65 seconds 65 seconds
24th Avenue/Killebrew 65 seconds 65 seconds
Drive 110 seconds for back-to-back

B. Traffic Operations

The existing operations analysis is based on peak hour turning movement counts taken within the
study area and delay due to LRT. Peak hour turning movement counts for a Saturday and a
typical weekday (Thursday) were collected by SRF in April and May of 2005 at the following
key intersections:

e Lindau Lane/TH 77 Ramps/IKEA Way Lindau Lane/22nd Avenue

e Lindau Lane/24th Avenue e Killebrew Drive/TH 77 Ramps/20th Avenue
e Killebrew Drive/22nd Avenue o Killebrew Drive/24th Avenue
e 24th Avenue/I-494 Interchange e  24th Avenue/82nd Street
e American Boulevard/IKEA Driveway e American Boulevard/Thunderbird Road
e American Boulevard/24th Avenue e American Boulevard/28th Avenue
e American Boulevard/34th Avenue e  34th Avenue/I-494 North Ramps
e  34th Avenue/1-494 South Ramps e 28th Avenue/82nd Street
e Old Shakopee Road/86th Street e Old Shakopee Road/TH 77 East Ramp
Mall of America, Phase Il September 6, 2006
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It is important to note that the operations analysis for the proposed Mall of America Phase 11 was
completed for the typical Saturday peak hour (3:00 to 4:00 p.m.) and typical Thursday p.m. peak
hour (4:30 to 5:30 p.m.). An operations analysis for the typical weekday a.m. peak hour will be
completed for the Airport South AUAR update, under a separate study at a later date.

All of the intersections are signalized with the exception of American Boulevard/IKEA
Driveway. This intersection is side-street stop controlled. Existing geometrics, traffic controls
and peak hour traffic volumes for the key intersections are shown in Figures 2 through 5.

Traffic Assumptions

In addition to the turning movement counts, traffic data, operations analyses and assumptions
from the Mall of America Phase Il Traffic Study (2003), the Mall of America DEIS (2000), the
Airport South AUAR (2002) and the Bloomington Central Station Traffic Study (2004) were also
reviewed. Based on the previous studies, the following assumptions for existing conditions were
made:

e Based on the following data, an adjustment factor of 1.3 was applied to the existing
Thursday turning movements counts into and out of the Mall of America and IKEA:

o0 The Mall of America Phase Il Traffic Study (2003) included an operations
analysis for the weekday p.m. peak hour for a typical peak month in August. A
factor of 1.3 was applied to adjust counts from May to August.

0 August 2003 TH 77 ramp volumes at Killebrew Drive and Lindau Lane were 15
percent higher than April 2003 volumes.

o Total Mall traffic into and out of the site was 3,620 cars during the weekday peak
hour in May 2005.

e Based on the following data, no adjustment factor was applied to the existing Saturday
turning movement counts:

o The Mall of America DEIS (2000) and Airport South AUAR (2002) did not
include a Saturday operations analysis.

o The Mall of America Phase Il Traffic Study (2003) included an operations
analysis for Saturday peak conditions.

o Additional Mall visitor data from the Phase Il study indicated a
Saturday/Thursday ratio of 1.8 — May 2005 counts calculate a ratio of 2.1.

o Data collection for May 14, 2005 was on the fishing opener weekend with rainy
weather conditions.

o Total traffic into and out of the Mall (May 2005) was 7,445 vehicles during the
peak hour (3:00 to 4:00 p.m.) — significantly higher than a typical weekday peak
period (previous data).

o0 Volumes collected for the Lindau Lane origin-destination study on May 21, 2005
were approximately 20 percent lower than those collected on May 14, 2005.

o TH 77 ramp volumes at Killebrew Drive and Lindau Lane for April 2005 were the
same or higher than those from August 2004.

Mall of America, Phase Il September 6, 2006
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e Based on information from the previous LRT Operations section, the intersections of
34th Avenue and 1-494 North ramp, 1-494 South ramp and American Boulevard, a single
train will be modeled requiring 45 seconds of signal time. Back-to-back trains require 90
seconds of signal time. As part of the model, ramp intersections were modeled as an all-
red phase. American Boulevard was modeled as a northbound/southbound green phase.

e Based on information from the previous LRT Operations section, the remaining
intersections impacted by LRT, a single train will be modeled requiring 70 seconds of
signal time, with back-to-back trains requiring 140 seconds of signal time. The
intersections of 34th Avenue/Appletree Drive, 28th Avenue/82nd Street, and 30th
Avenue were modeled as an all-red phase. At 24th Avenue and Killebrew Drive, the
LRT phase restricts southbound movement and northbound through movement.

Traffic Operations Analysis

Saturday and Thursday operations analyses were conducted for the mid August p.m. peak hour
(3:00 to 4:00 p.m. and 4:30 to 5:30 p.m.) at each of the intersections to determine how traffic
currently operates within the project area. Unsignalized and signalized intersections were
analyzed using the Synchro/SimTraffic software. The SimTraffic software was used to review
lane utilization, weaving and queues between closely spaced intersections and determine level of
service results.

The operations analyses identify a Level of Service (LOS) which indicates the quality of traffic
flow through an intersection. Intersections are given a ranking from LOS A through LOS F.
LOS A indicates the best traffic operation, with vehicles experiencing minimal delays. LOS F
indicates an intersection where demand exceeds capacity, or a breakdown of traffic flow. LOS A
through D are generally considered acceptable by drivers. LOS E indicates that an intersection is
operating at, or very near its capacity, and that vehicles experience substantial delays.

For the unsignalized intersection at American Boulevard/IKEA Driveway, special emphasis was
to providing an estimate for the LOS of the side-street (driveway) approach. Traffic operations
at an unsignalized intersection with side-street stop control are calculated two ways. First,
consideration is given to the overall intersection level of service. This takes into account the
total entering volume into the intersection and the capability of the intersection to support these
volumes. Second, it is also important to consider the level of service on the side-street approach.
Since the mainline does not have to stop at an unsignalized intersection that has side-street stop
control, the majority of intersection delay is attributed to the side-street approaches. It is typical
of intersections with higher mainline traffic volumes to experience high levels of delay (poor
levels of service) on the side-street approaches, but an acceptable overall intersection level of
service during the peak hour periods.

Results of the operations analyses are shown in Table 3. Most of the key intersections, with the
exception of Lindau Lane/TH 77 Ramps/IKEA Way and Killebrew Drive/22nd Avenue, are
presently operating at acceptable levels of service.

Mall of America, Phase Il September 6, 2006
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Table 3
Existing Peak Hour Capacity Analysis
Level of Service Results

Level of Service

Intersection Saturday Thursday
Peak P.M. Peak
Lindau Lane/TH 77 Ramps/IKEA Way E(C) D
Lindau Lane/22nd Avenue C B
Lindau Lane/24th Avenue B B
Killebrew Drive/TH 77 Ramps/20th Avenue C B
Killebrew Drive/22nd Avenue E (C) B
Killebrew Drive/24th Avenue D D
24th Avenue/l-494 Single-Point Interchange D C
24th Avenue/82nd Street B B
American Boulevard/IKEA Driveway * AlA AlA

American Boulevard/Thunderbird Road
American Boulevard/24th Avenue
American Boulevard/28th Avenue
American Boulevard/34th Avenue

34th Avenue/I-494 North Ramps

34th Avenue/I-494 South Ramps

28th Avenue/82nd Street

Old Shakopee Road/86th Street

Old Shakopee Road/TH 77 East Ramp

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
Note: Parentheses indicate LOS with assumed improvements listed below.

W >|Ooogr>row
W WO OOgO>0n>

Queuing at all freeway ramp terminal intersections was reviewed and addressed for the existing
conditions. Based on site observations and the traffic analysis, queuing problems exist during
the Saturday p.m. peak hour at the intersection of Lindau Lane/TH 77 Ramps/IKEA Way.
Traffic at times will spill back to the southbound TH 77 CD roadway. The improvement listed
below eliminates this queuing problem.

In order for the intersections of Lindau Lane/TH 77 Ramps/IKEA Way and Killebrew
Drive/22nd Avenue to operate at acceptable levels of service, the following improvements are
recommended:

Lindau Lane/TH 77 Ramps/IKEA Way

e Eliminate access from northbound TH 77 to eastbound Lindau Lane

e Remove concrete median on the west approach to allow southbound TH 77 traffic to
make an eastbound right-turn movement on Lindau Lane to the existing MOA near
Nordstrom’s

Mall of America, Phase Il September 6, 2006
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Killebrew Drive/22nd Avenue

e Construct an additional eastbound left-turn lane to provide dual left-turn lanes

[I. YEAR 2012 NO BUILD CONDITIONS

Future traffic operations analyses were conducted for the year 2012 no build conditions. The
land use, street network assumptions, and operations results are discussed in this section of the
report.

A. Assumed Land Use

The year 2012 no build condition assumes that there will be no development associated with
Mall of America Phase Il. It does, however, assume that adjacent growth and development
identified as part of the Bloomington Central Station Traffic Study, the Airport South AUAR, and
the Minneapolis/St. Paul International Airport expansion has occurred (see Figure 6: Adjacent
Development Locations). For specific details on the amount of development occurring on
adjacent land, please refer to Appendix A (Table A-1).

B. Assumed Roadway Improvements for Existing Conditions

Based on the existing conditions analysis, the following improvements are assumed in the year
2012 no build analysis:

Lindau Lane/TH 77 Ramps/IKEA Way

e Eliminate access from northbound TH 77 to eastbound Lindau Lane

e Remove concrete median on the west approach to allow southbound TH 77 traffic to
make an eastbound right-turn movement on Lindau Lane to the existing MOA near
Nordstrom’s

Killebrew Drive/22nd Avenue

e Construct an additional eastbound left-turn lane to provide dual left-turn lanes

C. Assumed Roadway Improvements listed in the Bloomington Central Station
Traffic Study

As a result of the Bloomington Central Station Traffic Study, the following improvements are
assumed in the year 2012 no build analysis:

American Boulevard

e American Boulevard will operate as a westbound one-way roadway between West Road
and 34th Avenue with three through lanes

Mall of America, Phase Il September 6, 2006
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American Boulevard/28th Avenue

Construct an eastbound right-turn lane (250 feet)

Restripe the northbound inside through lane to a left-turn lane
Extend the northbound left-turn lane to 200 feet

Replace north-south split phasing with protected left-turn phasing

American Boulevard/West Road (30th Avenue)

Installation of a traffic signal

Convert the eastbound through lanes into dual right-turn lanes

The east approach will include dual left-turn lanes and two through lanes. The inside
through lane will end and become the outside left-turn lane at this intersection.

The south approach will include dual left-turn lanes

American Boulevard/Metro Drive East

Construct a westbound left-turn lane (200 feet)

American Boulevard/International Drive/East Road (33rd Avenue)

Convert to a right-in/right-out/eastbound left-in access

Old Shakopee Road/East Road (33rd Avenue)

Installation of a traffic signal

The north approach will include a left-turn lane, a shared left-turn/through lane and a
right-turn lane.

Construct a westbound right-turn lane (300 feet)

Old Shakopee Road/West Road (30th Avenue)

Installation of a traffic signal

Construct an eastbound left-turn lane (350 feet)

The north approach will include dual left-turn lanes and a right-turn lane. This approach
was modeled with what is shown on the proposed site plan, an inside left-turn lane of
approximately 100 feet and a second full-length left-turn lane.

Old Shakopee Road/28th Avenue

Restripe the southbound left-turn lane to a through lane
Construct a southbound left-turn lane (250 feet)

Construct an eastbound left-turn lane (300 feet)

Construct an eastbound right-turn lane (300 feet)
Construct an additional westbound left-turn lane (300 feet)

Mall of America, Phase Il September 6, 2006
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D. Assumed Roadway Improvements listed in the Airport South CIP

The following improvements listed in the City’s Airport South CIP are assumed in the year 2012
no build analysis:

Killebrew Avenue at 20th Avenue

e Construct an additional eastbound left-turn lane to provide dual left-turn lanes

Old Shakopee Road, 24th Avenue to 30th Avenue

e Reconstruct with two through lanes in each direction, and a median with left- and right-
turn lanes

Old Shakopee Road, 86th Street to Cedar Avenue

e Reconstruct with two through lanes in each direction, and a median with left- and right-
turn lanes

American Boulevard

e Reconstruct with an additional westbound through lane (three through lanes) from 28th
Avenue to 34th Avenue, and a median with left-turn lanes

American Boulevard at 24th Avenue

e Construct an additional westbound right-turn lane to provide dual westbound right-turn
lanes

E. Year 2012 No Build Traffic Operations Analysis — Saturday

To determine how well the existing and assumed roadway improvements listed above will
accommodate year 2012 no build traffic forecasts (see Figures 7 and 8), an operations analysis
was conducted for Saturday peak conditions (3:00 — 4:00 p.m.). A background growth rate of
one percent per year was assumed for all traffic that passes through the study area. Results of the
analysis shown in Table 4 indicate that all intersections operate at acceptable levels of service
during the Saturday peak hour.

Mall of America, Phase Il September 6, 2006
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Table 4

Year 2012 No Build Peak Hour Capacity Analysis - Saturday

Level of Service Results

Intersection

Level of Service

Saturday Peak

Lindau Lane/TH 77 Ramps/IKEA Way

Lindau Lane/22nd Avenue

Lindau Lane/24th Avenue

Killebrew Drive/TH 77 Ramps/20th Avenue

Killebrew Drive/22nd Avenue

Killebrew Drive/24th Avenue

24th Avenue/1-494 Single-Point Interchange

24th Avenue/82nd Street

American Boulevard/IKEA Driveway *

American Boulevard/Thunderbird Road

American Boulevard/24th Avenue

American Boulevard/28th Avenue

American Boulevard/34th Avenue

34th Avenue/I-494 North Ramps

34th Avenue/I-494 South Ramps

28th Avenue/82nd Street

Old Shakopee Road/86th Street

Old Shakopee Road/TH 77 East Ramp

CDJ>UUUW>OUJ§UJDUOOUJOO

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.

Queuing at all freeway ramp terminal intersections was reviewed for year 2012 no build
conditions. Based on the traffic analysis, queuing problems will not develop during the Saturday

p.m. peak hour.

F. Year 2012 No Build Traffic Operations Analysis — Thursday

To determine how well the existing and assumed roadway improvements listed above will
accommodate year 2012 no build traffic forecasts (see Figures 9 and 10), an operations analysis
was conducted for Thursday peak conditions (4:30 — 5:30 p.m). A background growth rate of
one percent per year was assumed for all traffic that passes through the study area. Results of the
analysis shown in Table 5 indicate that the intersection of 34th Avenue/I-494 North Ramps will
operate at unacceptable levels of service during the Thursday peak hour.
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Table 5
Year 2012 No Build Peak Hour Capacity Analysis - Thursday
Level of Service Results

. Level of Service
Intersection Thursday Peak
Lindau Lane/TH 77 Ramps/IKEA Way C
Lindau Lane/22nd Avenue C
Lindau Lane/24th Avenue B
Killebrew Drive/TH 77 Ramps/20th Avenue B
Killebrew Drive/22nd Avenue B
Killebrew Drive/24th Avenue D
24th Avenue/l-494 Single-Point Interchange D
24th Avenue/82nd Street B
American Boulevard/IKEA Driveway * A/B
American Boulevard/Thunderbird Road B
American Boulevard/24th Avenue D
American Boulevard/28th Avenue A
American Boulevard/34th Avenue C (B)
34th Avenue/I-494 North Ramps FY(D)
34th Avenue/I-494 South Ramps FY (D)
28th Avenue/82nd Street D
Old Shakopee Road/86th Street B
Old Shakopee Road/TH 77 East Ramp D

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
@ Average vehicle delay of 80 seconds
Note: Parentheses indicate LOS with assumed improvements listed below.

As displayed in Table 5, operational problems are expected at the 34th Avenue/l-494 ramp
intersections during the Thursday p.m. peak hour. Unacceptable vehicle delays and significant
queues will develop with the existing interchange design, intersection geometrics and signal
phasing/timing by year 2012. Currently, LRT operations have a significant impact on the
operations of the 34th Avenue 1-494 interchange, largely due to the delay created by the “all red”
traffic phase with each LRT crossing. To address these operational problems during the
Thursday p.m. peak hour, the “all red” traffic phase with each LRT train crossing needs to be
converted to a northbound/southbound “green” phase. This modification to the LRT operations
for year 2012 no build conditions will improve operations and eliminate any potential queuing
problems at the freeway ramp intersections during the Thursday p.m. peak hour. As indicated by
year 2030 operational problems discussed further in the report, this modification is only an
interim solution until funding for major interchange improvements is identified.
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IV.  YEAR 2012 BUILD CONDITIONS

Future traffic operations analyses were conducted for the year 2012 build conditions. The land
use, street network assumptions, and operations results are discussed in this section of the report.

A. Assumed Land Use and Trip Generation Estimates

The proposed Mall of America Phase Il development consists of 1,907,691 square feet of
retail/mixed use, 1250 hotel rooms, 300 residential condos, and 615,000 square feet of office (see
Figure 11: Proposed Site Plan dated September 5, 2006). It is assumed that the proposed Phase
I1 development will be completed by year 2011. Land use assumptions and trip generation for
the adjacent developments (2012) and Phase Il are displayed in the Appendix (Tables A-1 and
A-2). Approximately 69 percent of the new development trips generated for the Saturday peak
hour are associated with the proposed MOA Phase Il development and 31 percent are associated
with other adjacent land use developments. For the Thursday peak hour, 48 percent of the new
development trips are associated with the proposed MOA Phase Il development and 52 percent
of the new development trips are associated with other adjacent land use developments.

The following assumptions related to trip generation estimates were used in the analysis:

e Based on data provided by Bass Pro Shops representatives, the daily traffic estimated for
a 300,000 square foot store is 10,000 and 20,000 vehicles per day on a weekday and
Saturday, respectively. These daily trips are similar to data for a Cabela’s store of similar
size. Using the peak hour factors for a Cabela’s store, trip generation estimates were
developed for the weekday and Saturday peak hour conditions.

e Trip generation estimates for the retail use were developed using the existing MOA
traffic counts and the plotted ITE retail center curve. Based on the plotted ITE curve for
trips versus size, the trip generation rate decreases as the retail square footage increases,
due to multi-use trips. Therefore, the multi-use reduction factors (36 and 47 percent for
weekday and Saturday peak hour conditions, respectively) calculated through this
exercise was applied to the Bass Pro Shops trip generation estimates.

e For the 6,000-seat performing arts center, trip generation estimates were not developed
for a Saturday matinee. It is assumed that restrictions will be placed upon the performing
arts center to eliminate matinee events from being scheduled during times that would
impact Saturday peak conditions.

In addition, trip generation estimates were not developed for the weekday peak hour
condition, since it is assumed that an event at the performing arts center would not
generate trips entering/leaving the site during the 4:30 to 5:30 p.m. peak hour. A review
of the Ordway Performing Arts Center schedule indicates a majority (only one show per
month started at 2:00 p.m.) of the shows, concerts, operas started at 7:30 or 8:00 p.m.
Therefore, it also assumed that an event at the performing arts center would have a 7:30
or 8:00 p.m. start time and would not generate trips entering the site during the weekday
evening peak hour. If a visitor to the performing arts center chooses to arrive more than
two hours prior to the performance, this trip would be considered a multi-use trip and
would be accounted for in the retail use trip generation estimates.
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B. Trip Distribution

The directional trip distribution for the site-generated trips is consistent with the Airport South
AUAR and Bloomington Central Station Traffic Study. Figure 12 displays the regional
directional distribution percentages for the site. A different trip distribution was used for the
MAC expansion, consistent with the 2015 Terminal Expansion Project Minneapolis-Saint Paul
International Airport Traffic Report. Approximately 10 percent of the airport expansion
generated trips would travel on the northern segment of 34th Avenue (not in the study area), the
remaining 90 percent would use the 34th Avenue interchange to access 1-494.

C. Assumed Roadway Improvements

All roadway improvements included in the year 2012 no build analysis are assumed in the year
2012 build analysis. A significant improvement listed in the Bloomington Central Station Traffic
Study is the modification of American Boulevard to a westbound one-way roadway between
West Road and 34th Avenue. If this improvement is not constructed by year 2012, the
intersection along 24th Avenue will operate with less delay and the intersection operations in the
immediate Bloomington Central Station area will worsen.

The intersection geometrics shown in the proposed site plan are assumed in the year 2012 build
analysis. In addition, to the recommended signal phasing/timing modifications identified at the
34th Avenue/1494 North Ramps and South Ramps, the following improvements with optimized
signal timing at all intersections were assumed:

TH 77/1-494 CD Roadway

e Construct a new ramp from the TH 77/1-494 CD roadway to Thunderbird Road (see
Figure 13)

D. Year 2012 Build Traffic Operations Analysis — Saturday

To determine how well the existing and assumed roadway improvements will accommodate year
2012 build traffic forecasts (see Figures 14 and 15), an operations analysis was conducted for
Saturday peak conditions (3:00 — 4:00 pm). Results of the analysis shown in Table 6 indicate
that the intersections of Lindau Lane/TH 77 Ramps/IKEA Way, 24th Avenue/I-494 Single-Point
Interchange, and American Boulevard/24th Avenue will operate at unacceptable levels of service
during the Saturday peak hour.
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Table 6
Year 2012 Build Peak Hour Capacity Analysis - Saturday
Level of Service Results

. Level of Service
Intersection Saturday Peak
Lindau Lane/TH 77 Ramps/IKEA Way F (D)
Lindau Lane/22nd Avenue D
Lindau Lane/24th Avenue D
Killebrew Drive/TH 77 Ramps/20th Avenue C
Killebrew Drive/22nd Avenue D
Killebrew Drive/24th Avenue D
24th Avenue/l-494 Single-Point Interchange F (D)
24th Avenue/82nd Street B
American Boulevard/IKEA Driveway * D/E (A/B)
American Boulevard/Thunderbird Road F (B)
American Boulevard/24th Avenue F (D)
American Boulevard/28th Avenue A
American Boulevard/34th Avenue B
34th Avenue/I-494 North Ramps D
34th Avenue/I-494 South Ramps D
28th Avenue/82nd Street D
Old Shakopee Road/86th Street B
Old Shakopee Road/TH 77 East Ramp B

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
Note: Parentheses indicate LOS with assumed improvements listed below.

Queuing at all freeway ramp terminal intersections was reviewed and addressed for year 2012
build Saturday p.m. peak hour conditions. Based on the traffic analysis, queuing problems will
develop (spillback to the freeway) at the intersections of Lindau Lane/TH 77 Ramps/IKEA Way
and 24th Avenue/l-494 Single Point Interchange. With the improvements listed below, these
queuing problems are eliminated.

In order for all intersections to operate at acceptable levels of service during year 2012 build
(Saturday) conditions, the following improvements shown in Figure 13 are needed:
TH 77 CD Roadway

e Construct a new access to/from the TH 77 CD roadway to/from the existing MOA
parking ramp (see Figure 13).

American Boulevard/24th Avenue

e Construct an additional southbound right-turn lane. Extend both turn lanes to the 1-494
single-point interchange (see Figure 13).
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24th Avenue/l-494 Single-Point Interchange

e Construct an additional westbound left-turn lane (triple lefts) (see Figure 13).

Killebrew Drive/20th Avenue

e Eliminate the “free” southbound right-turn lane
e Construct dual right-turn lanes with overlap signal timing

The westbound triple left-turn lane improvement recommended for year 2012 build conditions is
necessary for the heavy westbound to southbound movement during the Saturday peak hour. It
is possible that some motorists may choose the alternate route using the 34th Avenue interchange
and American Boulevard to the current Mall of America and proposed Phase Il. In addition,
wayfinding improvements may be proposed under a separate upcoming study. Therefore, a
sensitivity analysis was completed to determine how many vehicles would need to use the
alternate route to eliminate the westbound triple left-turn lane improvement. Based on the
sensitivity analysis results, approximately 300 vehicles would need to divert to the 34th Avenue
interchange. These additional vehicles would not create any new operational problems at the
34th Avenue interchange in its current configuration or with its proposed improvements during
the Saturday peak hour.

Additional Operations Analysis

An additional analysis was conducted to determine how the key intersections would operate if a
larger percentage of traffic would use American Boulevard to the west. The previous analysis
assumes a three percent distribution to the west on American Boulevard. It was discussed that
this value could be increased through the implementation of ITS measures. These motorists
would still have a destination/origin on 1-494 west, but they would access the freeway using
American Boulevard to the Portland Avenue interchange.

Based on existing traffic counts collected at the IKEA driveway and driveway across from
Thunderbird Road, it was determined that more than 10 percent of the MOA and IKEA visitors
currently leaving the future MOA 2 site travel west on American Boulevard. Therefore, a 10
percent distribution to the west on American Boulevard was assumed reasonable and used to
determine operational impacts to area intersections for year 2012 build conditions. The rerouting
of traffic does not include the proposed office and hotel uses that span across Lindau Lane or
proposed uses constructed on the current MOA site. With a 10 percent distribution to the west,
approximately 300 new trips during the Saturday peak hour would use American Boulevard to
the west.

Based on the analysis, all improvements recommended in the previous section are still needed
even with the new assumed distribution to the west on American Boulevard. It is important to
note that based on the analysis, it is not necessary to direct more traffic to use American
Boulevard to the west to achieve acceptable intersection operations. However, any increase
above the three percent distribution will provide benefits to the operations at American
Boulevard/24th Avenue during Saturday peak hour conditions.
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E. Year 2012 Build Traffic Operations Analysis — Thursday

To determine how well the existing and assumed roadway improvements listed above will
accommodate year 2012 build traffic forecasts (see Figures 16 and 17), an operations analysis
was conducted for Thursday peak conditions.  This analysis assumes the additional
improvements identified in the previous Saturday peak hour analysis. Although the 2012 build
volumes for the Thursday peak hour does not require the westbound triple left-turn improvement
at the 24th Avenue/1-494 Single-Point Interchange, it was assumed in the model since it is
required for Saturday conditions. Results of the analysis shown in Table 7 indicate that the
intersections of American Boulevard/IKEA Driveway, American Boulevard/Thunderbird Road
and American Boulevard/24th Avenue will operate at unacceptable levels of service during the
Thursday peak hour.

Table 7
Year 2012 Build Peak Hour Capacity Analysis - Thursday
Level of Service Results

Level of Service
Thursday Peak

Intersection

Lindau Lane/TH 77 Ramps/IKEA Way
Lindau Lane/22nd Avenue

Lindau Lane/24th Avenue

Killebrew Drive/TH 77 Ramps/20th Avenue
Killebrew Drive/22nd Avenue

Killebrew Drive/24th Avenue

24th Avenue/l-494 Single-Point Interchange
24th Avenue/82nd Street

American Boulevard/IKEA Driveway * E/F Y (A/B)
American Boulevard/Thunderbird Road FP ()
American Boulevard/24th Avenue F© (D)
American Boulevard/28th Avenue
American Boulevard/34th Avenue
34th Avenue/I-494 North Ramps

34th Avenue/I-494 South Ramps

28th Avenue/82nd Street

Old Shakopee Road/86th Street

Old Shakopee Road/TH 77 East Ramp

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
@ poor intersection operations caused from vehicle queues from American Boulevard/24™ Avenue

@ Average vehicle delay of 100 seconds

Levels of service shown in parentheses assume the improvements listed below.
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In order for all of the key intersections to operate at acceptable levels of service during the year
2012 build Thursday conditions, the following improvements will be needed:

American Boulevard/24th Avenue

Extend the southbound left most left-turn lane to 500 feet

Extend the eastbound left-turn lanes to 500 feet

Extend the westbound left-turn lanes to 500 feet

Construct an additional westbound right-turn lane to provide three westbound right-turn
lanes

e The westbound approach should have four approach lanes that begin at 28th Avenue, two
of these lanes would be trap right-turn lanes at the intersection

Additional Operations Analysis

Similar to year 2012 Saturday build conditions, an additional analysis was conducted to
determine how the key intersections would operate if a larger percentage of traffic would use
American Boulevard to the west. With a 10 percent distribution to the west, approximately 250
new trips during the Thursday p.m. peak hour would use American Boulevard to the west.

With the increase of traffic using American Boulevard to the west, the intersection delay at
American Boulevard/24th Avenue will be reduced by approximately 35 seconds/vehicle.
However, the following improvements will still be needed to achieve acceptable operations at the
intersection of American Boulevard/24th Avenue during the Thursday p.m. peak hour:

American Boulevard at 24th Avenue

e Extend the southbound left most left-turn lane to 500 feet
e Extend the eastbound left-turn lanes to 500 feet

V. 2030 BUILD CONDITIONS

Future traffic operations analyses were conducted for the year 2030 build conditions. The land
use, street network assumptions, and operations results are discussed in this section of the report.

A. Assumed Land Use

Land use assumptions and trip generation for Phase Il and adjacent developments are also
included in the Appendix (Tables A-2 and A-3). Year 2030 build conditions includes additional
adjacent developments and background growth beyond year 2012 to year 2030. Approximately
47 percent of the new development trips generated for the Saturday peak hour are associated
with the MOA Phase Il development and 53 percent are associated with other adjacent land use
developments. For the Thursday peak hour, 25 percent of the new development trips are
associated with the MOA Phase Il development and 75 percent of the new development trips are
associated with other adjacent land use developments.
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B. Assumed Roadway Improvements

All roadway improvements included in the year 2012 no build and build analyses are assumed in
the year 2030 build analysis. In addition, the following additional improvements with optimized
signal timing were assumed:

American Boulevard/34th Avenue (listed in the Bloomington Central Station Traffic Study)

e Eliminate the southbound free right-turn lane
e Construct southbound dual right-turn lanes that extend from the 1-494 South Ramps

24th Avenue/82nd Street

e On the north approach, convert the rightmost through lane into a trap right-turn lane.
This improvement will create better lane utilization upstream at the single-point
interchange.

Old Shakopee Road

e Reconstruction of Old Shakopee Road between Cedar Avenue and Killebrew Avenue

C. Year 2030 Build Traffic Operations Analysis — Saturday

To determine how well the existing and assumed roadway improvements will accommodate year
2030 build traffic forecasts (see attached Figures 18 and 19), an operations analysis was
conducted for Saturday peak conditions. Results of the analysis shown in Table 8 indicate that
all of the key intersections are expected to operate at acceptable levels of service for year 2030
build Saturday conditions, with the exception of the 24th Avenue/l-494 Single-Point
Interchange. The 24th Avenue/l-494 Single-Point Interchange is expected to operate near the
LOS D/E threshold with an average vehicle delay of 60 seconds.
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Table 8
Year 2030 Build Peak Hour Capacity Analysis — Saturday
Level of Service Results

Level of Service
Saturday Peak

Intersection

Lindau Lane/TH 77 Ramps/IKEA Way
Lindau Lane/22nd Avenue

Lindau Lane/24th Avenue

Killebrew Drive/TH 77 Ramps/20th Avenue
Killebrew Drive/22nd Avenue

Killebrew Drive/24th Avenue

24th Avenue/l-494 Single-Point Interchange
24th Avenue/82nd Street

American Boulevard/IKEA Driveway *
American Boulevard/Thunderbird Road
American Boulevard/24th Avenue
American Boulevard/28th Avenue
American Boulevard/34th Avenue

34th Avenue/I-494 North Ramps

34th Avenue/I-494 South Ramps

28th Avenue/82nd Street

Old Shakopee Road/86th Street

Old Shakopee Road/TH 77 East Ramp

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
@ Average delay of 60 seconds

O|goo0oonon

m
—
=

UJWUOUOUJUO;%O

The following improvements are not needed from a level of service perspective, but are
recommended to improve overall operations and reduce queues:

Killebrew Avenue at 22nd Avenue

e Add overlap signal phasing for the southbound right-turn movement

Killebrew Avenue at 24th Avenue

e Extend the eastbound left-turn lanes to 400 feet

Additional Operations Analysis

Similar to year 2012 build conditions, an additional analysis was conducted to determine how the
key intersections would operate if a larger percentage of traffic would use American Boulevard
to the west. With a 10 percent distribution to the west, approximately 300 new trips during the
Saturday peak hour would use American Boulevard to the west.
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With the increase of traffic using American Boulevard to the west, the 24th Avenue/I-494
Single-Point Interchange is expected to improve to LOS D during the Saturday peak hour. In
addition to routing traffic to the west on American Boulevard, traffic traveling to the mall from
the east on 1-494 could be directed to 34th Avenue. This could also provide relief to the single-
point interchange.

D. Year 2030 Build Traffic Operations Analysis — Thursday

To determine how well the existing and assumed roadway improvements will accommodate year
2030 build traffic forecasts (see attached Figures 20 and 21), an operations analysis was
conducted for Thursday peak conditions. Results of the analysis shown in Table 9 indicate that
nine intersections will operate at unacceptable levels of service during the Thursday peak hour.

Table 9
Year 2030 Build Peak Hour Capacity Analysis — Thursday
Level of Service Results

: Level of Service
Intersection Thursday Peak
Lindau Lane/TH 77 Ramps/IKEA Way C
Lindau Lane/22nd Avenue D
Lindau Lane/24th Avenue EW
Killebrew Drive/TH 77 Ramps/20th Avenue D
Killebrew Drive/22nd Avenue C
Killebrew Drive/24th Avenue E (D)
24th Avenue/I-494 Single-Point Interchange E®
24th Avenue/82nd Street D
American Boulevard/IKEA Driveway * AIC
American Boulevard/Thunderbird Road F®
American Boulevard/24th Avenue F©
American Boulevard/28th Avenue C
American Boulevard/34th Avenue F (D)
34th Avenue/I-494 North Ramps F (D)
34th Avenue/I-494 South Ramps F (C)
28th Avenue/82nd Street F (D)

Old Shakopee Road/86th Street C
Old Shakopee Road/TH 77 East Ramp D

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
@ poor intersection operations caused from vehicle queues from American Boulevard/24th Avenue

@ Average vehicle delay of 60 seconds

®) Average vehicle delay of 260 seconds

Note: Parentheses indicate LOS with assumed improvements listed below.
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As shown in Table 9, four key intersections are expected to operate at unacceptable levels of
service with the following recommended improvements. The combination of peak hour trips
from redevelopment sites to the east and south with the proposed MOA 2 peak hour trips
traveling through the 24th Avenue intersections exceed the capacity of their at-grade design.

Killebrew Avenue at 24th Avenue

e Extend the westbound left-turn lanes to 500 feet
e Extend the third westbound through lane back to the intersection of Old Shakopee
Road/28th Avenue
28th Avenue/82nd Street

e Construct an additional westbound left-turn lane

American Boulevard/34th Avenue

e Eliminate the westbound free right-turn lane
e Construct westbound dual right-turn lanes

34th Avenue/l-494 North Ramps and South Ramps (Figure 22)

e Reconstruct the interchange to include loops in the northwest and southwest quadrants.
These improvements will eliminate two major traffic conflicts with LRT operations, the
westbound to southbound movement, and the southbound to eastbound movement.
Improvements at the 34th Avenue/l-494 Ramps are a result of increased traffic volumes
due to background growth, adjacent developments, and LRT operations.

Additional Operations Analysis

Similar to year 2030 Saturday build conditions, an additional analysis was conducted to
determine how the key intersections would operate if a larger percentage of traffic would use
American Boulevard to the west. With a 10 percent distribution to the west, approximately 250
new trips during the Thursday p.m. peak hour would use American Boulevard to the west.
Based on the results in Table 10, three key intersections are expected to operate at unacceptable
levels of service for year 2030 build Thursday p.m. peak hour conditions with the increased
traffic using American Boulevard to the west.
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Table 10

2030 Build Peak Hour Capacity Analysis — 10% Distribution to American West

Level of Service Results

Intersection

Level of Service

Thursday Peak
Lindau Lane/TH 77 Ramps/IKEA Way C
Lindau Lane/22nd Avenue C
Lindau Lane/24th Avenue EW
Killebrew Drive/TH 77 Ramps/20th Avenue D
Killebrew Drive/22nd Avenue C
Killebrew Drive/24th Avenue D
24th Avenue/1-494 Single-Point Interchange D
24th Avenue/82nd Street D
American Boulevard/IKEA Driveway * AIC
American Boulevard/Thunderbird Road FO
American Boulevard/24th Avenue F@
American Boulevard/28th Avenue C
American Boulevard/34th Avenue D
34th Avenue/I-494 North Ramps D
34th Avenue/I-494 South Ramps C
28th Avenue/82nd Street D
Old Shakopee Road/86th Street C
Old Shakopee Road/TH 77 East Ramp D

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.

@ poor intersection operations caused from vehicle queues from American Boulevard/24th Avenue

@ Average vehicle delay of 220 seconds

As previously stated, the combination of peak hour trips from redevelopment sites to the east and
south with the proposed MOA 2 peak hour trips traveling through the 24th Avenue intersections
exceed the capacity of their at-grade design during year 2030 build Thursday conditions. In
order to improve operations to acceptable operations, the following comments are provided:

e Further review of the feasibility of a grade-separated intersection at American

Boulevard/24th Avenue should be considered.

e Mn/DOT has recently selected a consultant for the Travel Demand Forecasting and
Concept Development project for the 1-494/TH 77 corridors. Results of this study will
provide forecast traffic volumes for the area from a regional perspective to compare with
the local traffic model and future volumes developed for the MOA Phase Il Traffic Study
and supplemental analyses. This will allow us to determine whether adjustments could
be made. In addition, a new connection from Thunderbird Road or areas east of 24th
Avenue to the CD roadway will be considered as part of this study.
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e Based on the percent breakdown of traffic using the intersection of American
Boulevard/24th Avenue during year 2030 build Thursday conditions, further review of
the total amount of future development for the entire study area should be considered.

VI. OTHER ISSUES

A. Site Plan Review

As part of this study, SRF staff worked closely with the site design engineer to review and
modify on-site intersection and roadway geometrics to provide the necessary lane configurations,
turn lane lengths and intersection spacing to provide adequate on-site operations during peak

hour conditions.

To determine how well the on-site intersections will accommodate year 2030 build traffic
forecasts, an operations analysis was conducted for Saturday peak hour conditions. Results of
the analysis shown in Table 11 indicate that all key intersections on-site are expected to operate
at acceptable levels of service for year 2030 build Saturday conditions.

Table 11

Year 2030 Build Peak Hour Capacity Analysis - Saturday

Internal Intersection Level of Service Results

: Level of Service
Intersection Saturday Peak
Northbound TH 77 CD Ramps/East Ramp Roundabout * A%

East Ramp Roadway/Nordstrom’s Access A
IKEA Way/IKEA Driveway * A/B
IKEA Way/North Ring Road * B/B
Thunderbird Road/North Ring Road * A/D
22nd Avenue/Main Parking Access C
22nd Avenue/Large Vehicle Access * AlA

* Indicates an unsignalized intersection. The overall LOS is shown followed by the worst approach LOS.
@ |evel of Service results are similar with both Synchro/SimTraffic and RODEL traffic models.

In addition to the intersection operations analysis, on-site plan review comments are summarized

below:

e Queuing at all adjacent intersections along American Boulevard and Lindau Lane was

reviewed and addressed for future peak conditions.

Intersection geometrics and lane

configurations will accommodate future traffic forecasts. Heavy vehicle queues are not
expected to develop from the adjacent intersections, backing on-site to block internal

intersections.
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Based on the traffic simulation of year 2030 build conditions (Saturday), the southbound
average queues on IKEA Way and 22nd Avenue at Lindau Lane are not expected to
extend back into the first internal intersections to the north. In addition, the southbound
95th percentile queues on IKEA Way are not expected to extend back to the first internal
intersection. However, the southbound 95th percentile queues on 22nd Avenue are
expected to extend back to the first internal intersection during peak Saturday conditions.

Based on the traffic simulation of year 2030 build conditions (Saturday), the northbound
average and 95th percentile queues at American Boulevard are not expected to spill back
into the T-intersection to the south. However, the westbound right-turning vehicles may
queue back onto the north ring road to the east. This queue will not impact the entering
traffic at the T-intersection south of American Boulevard

e Queuing at all internal intersections was reviewed and addressed for future peak
conditions. Intersection geometrics and lane configurations will accommodate future
traffic forecasts. Heavy vehicle queues are not expected to develop from the internal
intersections, backing into the adjacent American Boulevard and Lindau Lane
intersections.

B. Impacts to IKEA Store

With the proposed site plan dated September 5, 2006, operational impacts to the IKEA Store are
minimal. The current layout locates the main parking ramp adjacent to 24th Avenue. As
previously stated, access to the main parking ramp is provided along American Boulevard west
of 24th Avenue and along the main internal roadway north of the Lindau Lane/22nd Avenue
intersection. Therefore, the majority of the travel patterns for new trips will occur on the east
side of the proposed MOA 2 site. This will allow the necessary capacity for IKEA Way to
operate at acceptable levels of operation during Saturday peak conditions for IKEA customers.

As previously stated, the southbound average and 95th percentile queues along IKEA Way are
not expected to block the first internal intersection to the north. According to the proposed site
plan, a smaller parking structure will be provided at the north end of IKEA Way. However, this
parking area will mainly serve the office use at the north end of the site. Peak conditions for the
office use are during the weekday evening period, which does not conflict with IKEA’s Saturday
peak condition.

Currently, IKEA has a separate full-access along American Boulevard, west of the American
Boulevard/Thunderbird Road signalized access to MOA 2. As development of the MOA 2 site
occurs, other options to attract IKEA customers to use this access during Saturday peak
conditions should be considered.
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VIl.  CONCLUSIONS AND RECOMMENDATIONS

The proposed Mall of America Phase Il development consists of 1,907,691 square feet of
retail/mixed use, 1250 hotel rooms, 300 residential condos, and 615,000 square feet of office
assumed to be completed by year 2011.

Based on this traffic analysis, the following conclusions and recommendations are offered for
your consideration:

A. Existing Conditions

e EXxisting turning movement counts, geometrics, traffic controls, and LRT operations were all
collected in April and May of 2005. The Thursday p.m. peak hour turning movement counts
that were collected were factored by 1.3 to replicate typical traffic volumes experienced
during August. The Saturday peak hour turning movement counts were not factored because
historical data indicated that the Saturday counted has similar traffic volumes compared to a
typical Saturday peak that would occur in August.

e Results of the existing traffic operations analysis indicate that the intersections of Lindau
Lane/TH 77 Ramps/IKEA Way and Killebrew Drive/22nd Avenue are currently operating at
unacceptable levels of service during the Saturday peak hour. To improve operations at these
intersections, the following improvements are recommended:

Lindau Lane/TH 77 Ramps/IKEA Way

o Eliminate access from northbound TH 77 to eastbound Lindau Lane

0 Remove concrete median on the west approach to allow southbound TH 77 traffic to
make an eastbound right-turn movement on Lindau Lane to the existing MOA near
Nordstrom’s

Killebrew Drive/22nd Avenue

o Construct an additional eastbound left-turn lane to provide dual left-turn lanes

B. Year 2012 No Build Conditions

e The 2012 no build Saturday peak hour analysis assumes the recommended improvements
from the existing analysis, assumed roadway improvements listed in the Bloomington
Central Station Traffic Study, and assumed roadway improvements listed in the Airport
South CIP. Results of the analysis indicate that all key intersections will operate at
acceptable levels of service during the Saturday peak hour.
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e The 2012 no build Thursday p.m. peak hour analysis assumes the recommended
improvements from the existing analysis, assumed roadway improvements listed in the
Bloomington Central Station Traffic Study, and assumed roadway improvements listed in the
Airport South CIP. Results of the analysis indicate that all key intersections will operate at
acceptable levels of service during the Thursday p.m. peak hour except the 34th Avenue/l-
494 North and South ramp intersections. In order for these intersections to operate at
acceptable levels of service, the following additional improvement is recommended:

34th Avenue/l1-494 North Ramps and South Ramps

0 Replace the existing “all-red” traffic phase with each LRT train crossing to a
northbound/southbound “green” phase.

C. Year 2012 Build Conditions
e Based on the 2012 build Saturday analysis, the following additional improvements are
needed for all intersections to operate at acceptable levels of service:
TH 77/1-494 CD Roadway

o Construct a new ramp from the TH 77/1-494 CD roadway to Thunderbird Road (see
Figure 13)

TH 77 CD Roadway

o0 Construct a new access to/from the TH 77 CD roadway to/from the existing MOA
parking ramp (see Figure 13).

American Boulevard/24th Avenue

o Construct an additional southbound right-turn lane. Extend both turn lanes to the I-
494 single-point interchange (see Figure 13)

24th Avenue/I-494 Single-Point Interchange
o0 Construct an additional westbound left-turn lane (triple lefts) (see Figure 13).

Killebrew Drive/20th Avenue

o Eliminate the “free” southbound right-turn lane
o Construct dual right-turn lanes with overlap signal timing
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e The westbound triple left-turn lane improvement recommended for year 2012 build
conditions is necessary for the heavy westbound to southbound movement during the
Saturday peak hour. It is possible that some motorists may choose the alternate route using
the 34th Avenue interchange and American Boulevard to the current Mall of America and
proposed Phase Il. In addition, wayfinding improvements may be proposed under a separate
upcoming study. Therefore, a sensitivity analysis was completed to determine how many
vehicles would need to use the alternate route to eliminate the westbound triple left-turn lane
improvement. Based on the sensitivity analysis results, approximately 300 vehicles would
need to divert to the 34th Avenue interchange. These additional vehicles would not create
any new operational problems at the 34th Avenue interchange in its current configuration or
with its proposed improvements during the Saturday peak hour.

e An additional analysis was conducted to determine how the key intersections would operate
if a larger percentage of traffic would use American Boulevard to the west. With a 10
percent distribution to the west, approximately 300 new trips during the Saturday peak hour
would use American Boulevard to the west. Based on the analysis, all improvements
recommended in the previous section are still needed even with the new assumed distribution
to the west on American Boulevard. It is important to note that based on the analysis, it is
not necessary to direct more traffic to use American Boulevard to the west to achieve
acceptable intersection operations. However, any increase above the three percent
distribution will provide benefits to the operations at American Boulevard/24th Avenue
during Saturday peak hour conditions.

e Based on the 2012 build Thursday analysis, the following additional improvements are
needed for all intersections to operate at acceptable levels of service:

American Boulevard/24th Avenue

0 Extend the southbound left most left-turn lane to 500 feet

Extend the eastbound left-turn lanes to 500 feet

Extend the westbound left-turn lanes to 500 feet

Construct an additional westbound right-turn lane to provide three westbound right-
turn lanes

The westbound approach should have four approach lanes that begin at 28th Avenue,
two of these lanes would be trap right-turn lanes at the intersection

O OO

@]

e An additional analysis was conducted to determine how the key intersections would operate
if a larger percentage of traffic would use American Boulevard to the west. With a 10
percent distribution to the west, approximately 250 new trips during the Thursday p.m. peak
hour would use American Boulevard to the west. Based on the analysis, the following
improvements will still be needed to achieve acceptable operations at the intersection of
American Boulevard/24th Avenue during the Thursday p.m. peak hour:

American Boulevard/24th Avenue

o Extend the southbound left most left-turn lane to 500 feet
o Extend the eastbound left-turn lanes to 500 feet
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D. Year 2030 Build Conditions

e The 2030 build Saturday peak hour analysis assumed all of the improvements from the 2012
build analyses. In addition, the following additional improvements were assumed:

American Boulevard/34th Avenue (listed in the Bloomington Central Station Traffic
Study)

o Eliminate the southbound free right-turn lane
o0 Construct southbound dual right-turn lanes that extend from the 1-494 South Ramps

24th Avenue/82nd Street

o0 On the north approach, convert the right/through lane into a trap right-turn lane. This
improvement will create better lane utilization upstream at the single-point
interchange.

Old Shakopee Road
0 Reconstruction of Old Shakopee Road between Cedar Avenue and Killebrew Avenue

e Based on the 2030 build Saturday analysis, all of the key intersections are expected to
operate at acceptable levels of service, with the exception of the 24th Avenue/I-494 Single-
Point Interchange (near the LOS D/E threshold). The following additional improvements are
not needed from a level of service perspective, but are recommended to improve overall
operations and reduce queues:

Killebrew Avenue at 22nd Avenue

0 Add overlap signal phasing for the southbound right-turn movement

Killebrew Avenue at 24th Avenue

o Extend the eastbound left-turn lanes to 400 feet

e An additional analysis was conducted to determine how the key intersections would operate
if a larger percentage of traffic would use American Boulevard to the west. With a 10
percent distribution to the west, approximately 300 new trips during the Saturday peak hour
would use American Boulevard to the west. With the increase of traffic using American
Boulevard to the west, the 24th Avenue/l-494 Single-Point Interchange is expected to
improve to LOS D during the Saturday peak hour. In addition to routing traffic to the west
on American Boulevard, traffic traveling to the mall from the east on 1-494 could be directed
to 34th Avenue. This could also provide relief to the single-point interchange.

e The 2030 build Thursday p.m. peak hour analysis assumed all of the improvements from the
2030 build Saturday peak hour analysis. Based on the 2030 build Thursday analysis, four
key intersections are expected to operate at unacceptable levels of service with the following
recommended improvements:
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Killebrew Avenue at 24th Avenue

o Extend the westbound left-turn lanes to 500 feet

0 Extend the third westbound through lane back to the intersection of Old Shakopee
Road/28th Avenue

28th Avenue/82nd Street

o Construct an additional westhound left-turn lane

American Boulevard/34th Avenue

o Eliminate the westbound free right-turn lane
o0 Construct westbound dual right-turn lanes

34th Avenue/l-494 North Ramps and South Ramps (Figure 22)

0 Reconstruct the interchange to include loops in the northwest and southwest
quadrants. These improvements will eliminate two major traffic conflicts with LRT
operations, the westbound to southbound movement, and the southbound to
eastbound movement. Improvements at the 34th Avenue/I-494 Ramps are a result of
increased traffic volumes due to background growth, adjacent developments, and
LRT operations.

e An additional analysis was conducted to determine how the key intersections would operate
if a larger percentage of traffic would use American Boulevard to the west. With a 10
percent distribution to the west, approximately 250 new trips during the Thursday p.m. peak
hour would use American Boulevard to the west. With the increase of traffic using American
Boulevard to the west, three key intersections are expected to operate at unacceptable levels
of service for year 2030 build Thursday p.m. peak hour conditions.

e The combination of peak hour trips from redevelopment sites to the east and south with the
proposed MOA 2 peak hour trips traveling through the 24th Avenue intersections exceed the
capacity of their at-grade design during year 2030 build Thursday conditions. In order to
improve operations to acceptable operations, the following comments are provided:

o Further review of the feasibility of a grade-separated intersection at American
Boulevard/24th Avenue should be considered.

0 Mn/DOT has recently selected a consultant for the Travel Demand Forecasting and
Concept Development project for the 1-494/TH 77 corridors. Results of this study will
provide forecast traffic volumes for the area from a regional perspective to compare with
the local traffic model and future volumes developed for the MOA Phase Il Traffic Study
and supplemental analyses. This will allow us to determine whether adjustments could
be made. In addition, a new connection from Thunderbird Road or areas east of 24th
Avenue to the CD roadway will be considered as part of this study.
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0 Based on the percent breakdown of traffic using the intersection of American
Boulevard/24th Avenue during year 2030 build Thursday conditions, further review of
the total amount of future development for the entire study area should be considered.

E. Site Plan Review

e As part of this study, SRF staff worked closely with the site design engineer to review and
modify on-site intersection and roadway geometrics to provide the necessary lane
configurations, turn lane lengths and intersection spacing to provide adequate on-site
operations during peak hour conditions. Results of the analysis indicate that all key
intersections on-site are expected to operate at acceptable levels of service for year 2030
build Saturday conditions.

e Queuing at all adjacent intersections along American Boulevard and Lindau Lane was
reviewed and addressed for future peak conditions. Intersection geometrics and lane
configurations will accommodate future traffic forecasts. Heavy vehicle queues are not
expected to develop from the adjacent intersections, backing on-site to block internal
intersections.

e Queuing at all internal intersections was reviewed and addressed for future peak conditions.
Intersection geometrics and lane configurations will accommodate future traffic forecasts.
Heavy vehicle queues are not expected to develop from the internal intersections, backing
into the adjacent American Boulevard and Lindau Lane intersections.

F. Impacts to IKEA Store

e With the proposed site plan dated September 5, 2006, operational impacts to the IKEA Store
are minimal. The current layout locates the main parking ramp adjacent to 24th Avenue. As
previously stated, access to the main parking ramp is provided along American Boulevard
west of 24th Avenue and along the main internal roadway north of the Lindau Lane/22nd
Avenue intersection. Therefore, the majority of the travel patterns for new trips will occur on
the east side of the proposed MOA 2 site. This will allow the necessary capacity for IKEA
Way to operate at acceptable levels of operation during Saturday peak conditions for IKEA
customers.

e As previously stated, the southbound average and 95th percentile queues along IKEA Way
are not expected to block the first internal intersection to the north.  According to the
proposed site plan, a smaller parking structure will be provided at the north end of IKEA
Way. However, this parking area will mainly serve the office use at the north end of the site.
Peak conditions for the office use are during the weekday evening period, which does not
conflict with IKEA’s Saturday peak condition.

e Currently, IKEA has a separate full-access along American Boulevard, west of the American
Boulevard/Thunderbird Road signalized access to MOA 2. As development of the MOA 2
site occurs, other options to attract IKEA customers to use this access during Saturday peak
conditions should be considered.

Mall of America, Phase Il September 6, 2006
Page 51



APPENDIX A

Detailed Trip Generation

Mall of America, Phase Il September 6, 2006
Page 52



S002/LITT

TJo T abeq

s|x's|qeL uonessuan du\uonessuss dul\TEES\OWERIL\H

_ 020'T 996 09062 TSO'E SPT'T 16, G96'T  GeS'er IVLOL ANVHO
1S 09 1.8 e et 90T 0.€ 6vL'E [eloL
1T 45 T 90¢ €9 8y e 111 IS 221'65¢ oTL (soiwreuAq) aao uonels [enua) uolbujwoolg A z.ly
T LT 92 1T 8T 6T 9 69¢ snun g2 (0)74 BuisnoH Ajiureq ajbuis ueIpuad Jo 1s9 Isnl dadodeys plO Jo YOS A TLy
92 Te 99 e 144 6€ ot €0. s|uun g6 0ze sjuswpedy aAY Yiyg/eadodeys pio 4o pend 3S O Tiv
no [1]] sdu | no [1]] no [1]] sdu | azIS adAL asn pue uonedo]  Zvl
dead ‘W'd Arrea dead ‘W'd dead W'V reg asn pue
Aepinyes Aepxaam 2102 resA Aq paoe|day asn pue Bunsixg
*(500z AInc) ,Modiy [euoeusaiu] [ned 1s-sijodeauuljy 198(oid uoisuedx3 feuiwlal GTOZ, WOl elep uo paseq uonesauas dul @
‘uononpal 1 41 %S e swNsse sasn pue| 310y pue ‘[eluapisal ‘@O "UoNONPal 3SN-NNW 950G © SWNSSe Sasn pue| |le1ay )
TL0'T  Le0'T Lg€6'6C | ¢6E'E  0.2'T 898 See'c  vlZ'9v [eloL
STE SYT 000'6 | 000'T ST - - 00S'¢T | sliels 0009 - yoday (o UoIsuedx3 feuila L OVIN
9T1¢ 0LT 90€'9 8¢¢ 6.1 09 16 8v9'9 IS4 0ST 18 |felal pajusio-ysuel | (1 UoneIS [enuad uojbulwoolg
S€ f44 9TS 6.¢ 19 124 Tee 825'c 1S9 T'spe oTL Bpig sa10 A10)s-6 (1 UoneIS [enuad uojbulwoolg
4 T 44 4 T 0 T 124 ST 18 Ire1sy
8T €e 6L T LT T ST 81¢ 1 g (459 sjuelinelsay
09 L, 95G'T €9 6S 144 <9 2SS'T | swool 002 [0)%5 [210H (1 UoneIS [enuad uojbulwoolg
oy 1€ SOT'T 44 €e T 8T 8ee'T 15 WAVRA 18 [re1au x4
9 =72 SCT'T evs 117 €8 809 v.9'v 18X GG S ()94 1amoy 810 Alois-iT () uoness [enuad uoibuiwoolg
1) 6 0.€ €T ot 14 9 06€ 11 8'8 18 XiWw swnsse -
€T ot 8/€ T T 14 9 66€ IS1 6 18 Xlw swnsse -
TE 2s yIeT 8T 8¢ €C S¢ 8¢S i1 €8 2€6 jueinelsal T sWNsSse - [e1oy
9T Sve 920's TLT LT€ TZe 08 982's sluun gzg 0ze SI3MO} [enuspisal TT (1 UoneIS [enuad uojbulwoolg
S Z8 699'T 1S SOT 20T x4 9SL'T snun g/¢2 0ze S13MO} [enuapIsal ¢ (1 UoneIS [enuad uojbulwoolg
[44 S¢ [4%3 06T 6€ 6¢ TTC 189'T 1S9 ST oTL uosuedx3 siauned yiesH (1 Uonels fenuad uojbulwoolg A gLy
€ 14 9 6€T 8¢ 6T LET STT'T IS4 261 oTL o Zdd v ly
9T 8T 902 Y44 18 19 687 v6L'E 451 G9'88€ oTL o ueIpuad Jo 1s9/ Isnl dadodeys plO Jo YOS A TLy
9 L 96 502 f44 Te 62¢ 128'T IS1 ¥EY'0ST oTL 320 aAY Yiyg/eadodeys pio 4o pend 3S O Tiv
no [1]] sdu | no [1]] no [1]] sdu | azIS adAL asn pue uonedo]  Zvl
dead ‘W'd Arrea dead ‘W'd dead W'V reg asn pue
Aepinyes Aepxaam 2102 reaA Aq padojgaaaq asn pue juadelpy

uonelauss diil asn pue jusadelpy

Apmis d1Jeil || Seld I1BWY JO [N

T-v 9lqel




9002/9/6

2|qeL uonelduas dil\uonelauss diu1\90 TO 9 SISAfeuy [eUONIPPW\TEES\OHRIL\H

"8SN pue| [ENUBPISaI PUE 3O10 10} PAWINSSE SBM UONINPal 8sn-inw JusdIad OT V ()
"8SN pue 2104 10} PAWNSSE Sem LoRINPal 3SN-HiNW Jusdiad 05 V

*sinoy ead-yo Buunp sduy Buneiauab Ajuo ‘a|Npayds PaldLIsal B aARY 0] pawnsse S| J1ajuad sue Buiwiopad ay ©

"sdi} Aepxaam 104 pawnsse sem uoponpal asn-ninw jusosad 9g  pue sduj AepInies 10} PaLINSSe Sem UOKONPaI asn-Hinwi jusdlad Ly v “uoiewlojul uoiesausb duy sdoys oid sseq uo paseq aiam sayes uonelauab dul

*Sjunod ayyen VOW Bunsixe uo paseq aiem sajes uonessuab dul

0ee'e v6T'C eve'vy 622 609'T 6EY G8e'T 9v9'LE feloL

65 89 T€S'T 514 56 66 0z 28G'T suun 00g o€z (¢ SOPUOD [enuapisay

70T et 2Te'T G89 (0] 4% €0T GS. 7609 1S3 919 0TL (g 9OHO

0T¢ 19¢ 9ev's 8T A4 SYT 9¢c €Iv's Siun GZeT oTe (v 19I0H

0 0 ove'v 0 0 0 0 0952 S1esas 0009 -- (g)19IUBD SUY Buiwiopad

.9 865 009°0T 6€E 10€ 9¢ 11T 00v'9 1S3 00€ 0c8 @maoﬁ\_w 0ld sseg
€82'T 8ET'T VET'TC G.6 998 99 €l¢ 16S'ST ISY T69°LSPT 0c8 () ©SN PaXIA/IreIsy (aus J21B0 19N) Il 9SeUd VO  d €1F
no ul sdu no u| no u| sduy 2zIS adAl asn pue uonedon] ZVv1

Xead ‘W'd Areq Xead ‘W'd Xesad ‘W' Aireq asn pueT
Kepinres Kepxaam

140 T abed

2102 JeaA ‘uonessuas dil asn pue
Apms oljel] || 8seyd easwy Jo |eiN
¢-V 9|gel




S002/L/TT

Z 4o T abed

SIX'9|qeL Uonelauas diuf\uonelauas du\T6ES\OWRIL\H

G9L [44:] ¥S'oT T09 GSS 90T 99T L0v'2T IS TLV'ELC 0¢c8 re1oy
114 °14 G9¢ SvS Tt €8 179 6897 181 Tv6'9vS 0TL WO © SPUe1 Buuolpy 4 22v
99 (514 899 [00)74 8 6€ LTE 0€9°'C saoeds 80T €60 (@) OPId-pue-red 1d1
9T¢ 0T 90€'9 8¢¢ 6.1 09 16 879'9 181 0ST 718 |'e1al pajusio-jisuel | () Uoness [enuad uoibulwoolg
1o t44 9TS 6.¢ LS 144 Tce 8¢S 11 T'sve 0TL Bpig sayo A10is-6 () Uoness [enuad uoibulwoolg
ST T 127 9T €T 14 L oLy 184 90T 718 |re19y xal4
29 cL ZI0'T 1494 T0T 9/ 699 SOE'Y 1S ¥'687 0TL WO () Uoness [enuad uoibulwoolg
L 9 86T L 9 4 € 80¢ 1 L'y 718 |re19y xal4
9 =72 8cT'T SvS Tt €8 019 G89'% IS) €'9vS 0TL (sBpia v) 20 () Uoness [enuad uoibulwoolg
4 T [474 4 T 0 T 144 1T 718 re1oy
8T €€ 6L 1T LT 7T ST 8T¢ 81 g [46} sjueinelsay
09 LL 95G'T €S 68 114 <9 2SS'T Swool 00C (0)% 1910H () Uoness [enuad uojbuiwoolg
or 1€ GOT'T t44 €€ 1T 8T 8¢¢'T [ WAVKA 718 |re1al X4
9 =72 GZT'T E€vs 177 €8 809 v.9'v 181 SG VS 0TL 1m0} 8310 AI10)S-17T () Uoness [enusd uoibulwoolg
et 6 0L€ €T o1 14 9 06€ 1S4 88 718 XIW SWNSSE - [le19y
€T o7 8.¢ VT 1T 14 9 66€ 181 6 718 XIW SWNSSE - [le19y
1€ s YTe'T 8T 8¢ €c jor4 8¢S 181 €8 [46} jueinelsal T swnsse - [leley
79T 144 920's L7A) LTE Tce 08 98¢'s Sjun 8¢8 0ce S19MO0} [enuapisal TT () Uoness [enuad uoibulwoolg
S 8 699'T 1S SOT 10T yx4 9S.L'T snun g/¢ 0ce SIamo} [enuapisal ¢ () Uoness [enuad uoibulwoolg
(44 °14 cTe 06T 6€ 6¢ T4 189'T 11 ST 0TL uoisuedx3 sisuped yjesH () Uoness [enjuad uobuiwoolg Q@ zLy
98 98 889'C 8L T 0ST LE vov'e snun g/¢g 0ce suswuedy
yx4 T1C ocv (015 ve 8 €T evy 181 0¢ 718 ey
LT (014 9T¢ Lyy 26 0L 118 096'€ 18X ¥¥8'0TY 0TL WO AAY UWE/PAIG UedLBWY JO pend MN O ZL¥
0c e 65¢ V€S 60T 8 209 €9y 18X ¥88°€0S 0TL WO PAIg UBDLBWY 4O YUON 1SNl ZdY JoI1se3 g z.iy
€ 14 79 6€ET 8¢ 6T LET STT'T [ I ATA 0TL YO Zdd Vlv
LT (014 0ce jeie14 €6 1L 0cs €20V 11 €611 0TL YO
8 8 T09'C 9/ vt i) 9€ 8EE'C Suun y9¢g 0ce suswuedy
€€ €€ Lv9 8¢ €9 8y et 8 suun GTT 0ce suswuedy AAY YWE/PAIG UBDLBWY JO pend IN 4 TLv
g€ 114 v8 [44 14 8y o1 €cL suun GTT (054 Sopuod
6 g€ 969 ST 1€ 143 L L6V snun v/ (054 Sopuod ANV UWE/PAIG UBdLBWY JO pend IS I TLY
9T 8T 90¢ yxa4 18 19 6817 6L 1S G9'88€ oTL YO uelpuaD 40 1S9 Isnf 8adoxeys plO J0 YINos  ad Ty
8¢ 144 851 GE6 6T GET 186 €9V, 1S 699°GE6 0T. WO
9 L 96 S0¢C [474 1€ 6¢¢ 128'T 1S ¥EV'0ST 0TL WO BAY Uiz/oadoxeys pio Jo pend 3S O T.¥
1T o7 88¢ t44 9 0T <72 000'T 1 TYS'LvT oTT [erisnpu 3B 1S yi9g/eadoxeys pio Jo pend IS 9 T.v
no uj sdu no uj no uj azIS adA] asn pue uopedo Zvl
Xead ‘Wd Airea dead 'W'd dead W'V asn puer
Aepinyes Aepsaam 0£0z 1eaA Ag padojanag asn pueT juadelpy

uonesauas duy asn pueT uaoelpy

Apnis dujelL || aseyd edusWY Jo |[e

€-v alqel




S002/L/TT

Z Jo z abed

SIX'9|qeL Uonelauas diuf\uonelauas du\T6ES\OWRIL\H

_ S¥S'C ¥€9'c  2¢S2'€9  2Sv'8 8ve'e S80'C 880°, G9S'€0T V101l ANVHO
“SUOIBAISSCO pue SIUNOD dlyfel) Busixa uo paseq are sajel uonelauab duy unoy sead "w'd pue “w'e Aepyaam

8Ty 0TS 2eS'0T | S8v'T 989 [4°14 208'T  /88'6T [e1oL
S9 8 169'T A1 <S9 6€ 19 6.LV'T swool 20¢ ()2 1910H VOW Jo yinosisnfealy O €Ly

28 70T elordrd €L 8 €S €8 86T Swool £9¢ ()2 1910H
YT 18T Y0E'Yy €ET 6vT 111 €LT S06°'€ swool 8/ ()2 1910H 1l 8seyd YO JO yuou isnfealy Vv €.¢
114 ve 29¢ s 177 €8 609 589y IS TTT'TTS 0T. WO spue Buluiolpy jo yuou isnfealy 9 z.y
6T LT €8¢ 8ET 14 6 16T v€8'T IS) ¢21'65¢ 0TT (solwreuAq) retnsnpul () Yonels [enuad uoybuiwoolg azLy
jor4 °14 899 899 saoeds 9gET (24 09 U jied podiy () PA\V UWE/PAIG UedlsWY Jo pend MN O 2Z.L¥

609 0T 66 80L
6T [44 e 29’y 1S3 G8'G9v 0TL WO () PAIG UedlidWy O YUoN 1snlzdy joise3 gziv
T LT 79¢ 1T 8T 6T 9 69¢ Slnun g2 (o) 74 BuisnoH Ajiwed ajbuis ueIpLIBD 40 1S9/ ISn( @adodeys plO Jo YINos A Ty
9¢ 1€ 991 e 14% 6€ o1 €0L SHun ¢6 0ce suswuedy BAY Uiyz/oadoxeys pio Jo pend 3S O T.¥
no uj sduy no uj no uj sdu] ozIS adA L asn pueq uonedso  zZvl.
xead ‘Wd Airea dead 'W'd dead W'V Are@ asn pueT

Aepinyes Aepsaam 0£0z J1eaA Ag paoe|day asn pue Bunsixg
*(S00Z AIng) ,Modity feuonewsaiul [ned 1S-sijodeauuiy 10(01d uoisuedx3 [euIld L GTOZ. WO BIep U0 paseq uoiesauds diL
"UoONPaI ASN-NINW %G B SWNSSE SASN pue| 32O PUe |e1dY
G/ ST JO [e]0] e ‘pawnsse ale s|els m:_vtmn [euonippe g¢0T ‘Slunod dijeln mv:._u:@.v_‘_mg m:_ IX9 UO pase(q ale sajel cc_wm_m:mm Q_: noy ead @
‘uononpal 141 %§S e swnNsse sasn pue| 310 pue ‘[eluapisal ‘@O "UoNdNPal 3SN-NNW 950G © SWNSSe Sasn pue| |le1ay 55

€96'C YyT'e  vLL'€L | LE6'6 ¥€8'€ L€S'C 068'8 TSV'€ECT [e1oL

GTe Sv1 000'6 000‘T SvT - - 005'2T S|leis 0009 -- yoduy @:o_mcmaxm_ [eulwial JVIN

CEeT 691 zre'e 61T VET 16 st SLv'E Swool oy ()2 1910H VOW Jo yinosisnfealy O €Ly

69T ST¢ 966't €61 LT CcET 90¢ 6VS'Y Swool 0SS ()2 1910H
69T GT¢ 966't €61 LT CET 90¢ 6VS'Y Swool 055 ()2 1910H 1l 8seyd YO JO yuou isnfealy Vv €L1
Ve (014 STy 818 ZA) et 806 2889 1S3 190°¢v8 0TL WO spue Buluiolpy jo yuou isnfealy 9 z.y
mno uj sduy no uj no uj sdu] ozIS adA L asn pueq uonedso  Zv.

Xead ‘Wd Airea dead 'W'd dead W'V asn pueT

Aepinyes Aepsaam 0£0z 1eaA Ag padojanag asn pueT juadelpy

uonesauas duy asn pueT uaoelpy
Apmis oijjell || 8seyd eouawy Jo |[eN
€-v algel






