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Introduction

Mn/DOT has led the effort to study congestion on freeway corridors in the Twin Cities
Metropolitan area and develop alternatives that take advantage of underutilized capacity on
freeways and arterials, as well as adding lanes to relieve congestion and other remedial
measures. Many studies looked at the duration of congestion and established corridor
“planning” capacities, reviewed hourly volumes by direction on critical segments, and
identified time periods where an “extra” lane would help reduce congestion. Providing access
to the Central Business District (CBD) of Minneapolis, as well as to businesses on the 1-494
corridor including the Mall of America, the Trunk Highway (TH) 77 corridor in southern
suburban area is a critical link in the Metro Freeway System. In the Congestion Management
Planning (CMP) study completed in May 2007, the TH 77 corridor between 140th Street in
the City of Apple Valley and Old Shakopee Road in the City of Bloomington was identified
as one of the 19 low-cost, high-benefit projects for reducing congestion on freeways in the
Twin Cities. However, the actual benefit of the project was in question and the costs were
very preliminary. Given the importance of addressing the ongoing congestion, further study
was warranted.

Following the CMP study, the TH 77 Corridor Managed Lanes Study was undertaken to
further identify operational deficiencies and to evaluate various options to improve the
capacity of the corridor. This study addresses broader and regional impacts on the
transportation system and modes of travel. The budget for the study is $688,834, and it was
funded by a federal value pricing grant with Mn/DOT match. The goals and criteria for
evaluation of any proposed options in this study are:

Better utilize existing infrastructure investments
Preserve or enhance advantages for transit and carpoolers
Preserve or enhance advantages for general traffic

Provide a congestion-free choice for single occupant vehicles

o &~ w0 Dbh e

Preserve or enhance corridor safety

Metropolitan Highway System Investment Study

As the TH 77 Study progressed, the Metropolitan Highway System Investment Study
(MHSIS) became a significant influence. The following is some background regarding the
MHSIS.
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The Metropolitan Highway System Investment Study (MHSIS) is a joint effort between the
Metropolitan Council and the Minnesota Department of Transportation (Mn/DOT) to create
short-term and long-term visions for the highway system in the Twin Cities region. The goal
of the study is to identify methods and improvements to achieve the greatest efficiency out of
the region’s highway system, and manage congestion from a system-wide perspective.

The study, referenced in the Council’s 2030 Transportation Policy Plan, will result in
proposed amendments to the plan to be considered by the Council later in 2010. The
Mn/DOT Metro District will also update its Highway Investment Plan as a result of this
study.

Rationale for the MHSIS

The 2030 Transportation Policy Plan, adopted by the Metropolitan Council in January 2009,
highlights the extensive highway system in place in the seven-county metropolitan area,
which was built over the past 50 years and now requires the commitment of significant
resources to maintain. The plan notes the need to refocus highway investment on preserving
the existing system and improving its performance — maximizing efficiency by managing all
elements of the system.

As a result, improvements should be focused on the need to enhance system performance
including managing and optimizing the effectiveness of the existing system, and
implementing strategic and affordable capacity expansion. Key principles for these
improvements include safety, preservation, and congestion management.

The plan also acknowledges the need to reassess the projects defined as “major expansions.”
Several of these projects have been carried over from plan to plan, because they were unable
to be constructed within existing resources. Each project will be reassessed with the intent to
reduce the scope and cost while still achieving substantial benefit.

Mn/DOT and Council staff estimate the revenue needed to address congestion over the next
20 years tops $40 billion, and even the most optimistic revenue projections show that a
fraction of that amount will be available in that timeframe. A majority of existing funding
will have to be dedicated to bridges, and preservation and maintenance projects.

That leaves approximately $900 million in total for congestion mitigation projects through
2030, or about $55 million annually.

This reality requires a new approach to managing congestion in the metropolitan highway
system, which is what the MHSIS will begin to address.

A new strategy for highway investment

The challenges of managing the metropolitan highway system call for a 21st century solution
that is technology-based, multi-modal, and problem-focused with an emphasis on system-
wide management.

Rather than focusing on building capacity alone, the new strategy will focus on
improvements that build on existing management strategies and provide relief to identified
problem areas throughout the system.

Managed lanes (either conversion or expansion), such as the Mn/DOT MnPASS lanes, where
rush-hour traffic is limited to high-occupancy vehicles (carpools and buses), motorcycles, and
single-occupant vehicles willing to pay a toll to use the lane.
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Additional active traffic management techniques, such as the existing ramp meter, sign-
messaging, traffic volume detection, traffic camera system, and new technologies.

Strategic capacity enhancement projects, including projects to extend lanes or otherwise
add capacity in specific locations to ease bottlenecks. Includes lower-cost, high-benefit
projects where a smaller scale, more affordable project to remove bottlenecks or improve
traffic flow can help congestion.

Access management for Interregional Corridors (IRCs), which involves limiting private
access and managing public access to these highways. (IRCs provide significant
connections between regions of the state, particularly for freight traffic.) The state,
working with county and local governments, will manage access to optimize the
performance of the existing routes. New public access, or new/reconstructed interchanges
to expand capacity to meet safety concerns, will only be considered if they are consistent
with Mn/DOT’s criteria and adopted regional priorities.

In addition, staff is examining other types of projects on the system, including resurfacing
and replacement projects. Potential congestion relief strategies will also be examined as
part of preservation projects to assure the greatest benefit for the resources expended.

Specifically, the MHSIS will produce potential solutions that may provide improvements
for system-wide benefit. These solutions will be ranked according to defined principles,
including specific methods for measuring performance and will provide a reservoir of
projects to draw from, if additional financial resources become available.

Following this introductory section, this report is organized as follows:

Section 2.0 analyzes the existing conditions and operational deficiencies along the TH 77
corridor in the study area. The analysis was primarily based on actual data collected and
field observation.

Section 3.0 presents the various conceptual alternatives and their subalternatives, and
how they were narrowed to three primary alternatives based on the discussion and
evaluation from the project management team and various project committees.

Section 4.0 presents geometry design standards for the three primary alternatives and
design exceptions to better utilize existing infrastructure investments. The concept
layouts are developed based on the standards and design exceptions.

Section 5.0 summarizes the technical evaluation methodologies and results for the
primary alternatives and their subalternatives based on a detailed regional model travel
demand forecast analysis and the state-of-the-art microsimulation CORSIM analysis.

Section 6.0 summarizes the project team committees’ structure and public community
involvement.

Lastly, Section 7.0 summarizes the findings and advantages and disadvantages for each
alternative based on the previous analysis.

2.0 Existing Conditions

TH 77 in the study area is a principal arterial in the metro freeway system. The northbound
direction of this corridor consists of three lanes at the southern connection to Dakota County
Road 23 (140th Street in Apple Valley), which immediately tapers down to two lanes once
the freeway section of TH 77 begins. At Diffley Road, the highway widens again to a three--
lane freeway to the north with a lane being added on the left. The southbound direction of the
corridor in the study area consists of three lanes from the on-ramp from 1-494 collector
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distributor ramp to the southern terminus where the roadway changes to Dakota County
Road 23, a signalized arterial.

The traffic characteristics of the TH 77 corridor in the study area is highly directional during
peak hours with a heavy northbound predominance in the AM peak period and southbound
predominance in the PM peak period (Figure 1). Based on the detector data on the Minnesota
River Bridge in 2007, the directional flow is nearly 80% northbound and 20% southbound
during the AM peak period while it is nearly 30% northbound and 70% southbound during
PM peak.

Bloomington
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@ = .DiﬂleyRoad
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140th Street
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Figure 2 — TH 77 Facing South during AM Peak Hour

Currently, there are operational deficiencies due to above-mentioned geometric and traffic
characteristics along the corridor. The operational problems along the corridor are described
as follows.

2.1 AM Peak Period

During AM peak period, the northbound direction of TH 77 experiences major congestion for
most of the project area. Figure 2.1 illustrates speed contours for both directions of TH 77
during the AM peak period while the map on the left in Figure 2.3 shows the duration of
freeway congestion on the TH 77 corridor and adjacent freeways. Major northbound hot spots
in the study can be identified as follows:

e The two-lane segment between 138th Street and Diffley Road
o Insufficient capacity of the Minnesota River Bridge and Old Shakopee Road exit ramp.

The two-lane segment between 138th Street and Diffley Road is the biggest bottleneck in the
study area. With TH 77 north of 1-35E already operating at capacity, the heavy entering
traffic from Cliff Road (750 veh/h), coupled with vehicles weaving to get into the left lane to
enter the added 3rd lane at Diffley Road, creates a stop and go condition that extends back
along TH 77 from Diffley Road all the way to 140th Street.

The demand on the River Bridge is currently also over its capacity during the AM peak hour.
With the heavy exiting volume at Old Shakopee Road, congestion on the bridge can extend
back into the TH 13 interchange area and sometimes even further south into the Diffley
interchange area. This congestion is exacerbated by the heavy entering volume at TH 13.

The exiting peak hour volume at Old Shakopee is about 1,500 vehicles. That volume creates a
forced flow to the exit ramp that essentially consumes the outside through lane over the
Minnesota River Bridge, creating less capacity than normal and extending the period of
congestion by one to two hours.

Both Figures 2.1 and 2.3 shows that southbound TH 77 operates at or above the speed limit
during the AM peak period.

TH 77 Corridor Managed Lanes Study MNTMD 107598
Page 5



2.2 PM Peak Period
Figure 2.2 illustrates the speed contours for both directions of TH 77 during the PM peak
period. It can be seen that the southbound TH 77 experiences congestion in the Old Shakopee
Road interchange area. High entering traffic from Old Shakopee Road increases the
downstream mainline volume above the capacity of the three-lane bridge. The map on the
right in Figure 2.3 shows no congestion in the area. Knowledge of freeway operations along
this corridor suggests that congestion occurs periodically. The southbound traffic congestion
during the PM peak period is far less severe than northbound during the AM peak period.

Figure 2.2 shows that northbound TH 77 operates at posted speeds or above for the entire
corridor during the PM peak period.
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Figure 2.1 — TH 77 Speed Contours During AM Peak Period
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Figure 2.2 — TH 77 Speed Contours during PM Peak Period
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Figure 2.3 — Duration of Freeway Congestion (October 2009)
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2.3  Corridor Travel Time Reliability

Northbound TH 77 from Dakota County Road 38 (McAndrews Road) to 1-494 in the study
area is a 7-mile long freeway. Figure 3 illustrates the travel time for the segment. Travel
times are calculated based on the detector speed data for the month of October 2008. It can be
seen from the figure that the segment experiences an average travel time of 13 minutes during
the AM peak period. This average trip travel time is 85% greater than the free-flow travel
time of 7 minutes. Additionally, the travel time during the peak hour may fluctuate from 10 to
18 minutes due to incidents, weather, or other special events that may change traffic
congestion levels. Poor travel time reliability increases motorist’s frustration with congestion
as the travel time to their destination becomes less predictable.

Figure 3 — Northbound TH 77 AM Peak Travel Time Reliability
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2.4  Transit Advantages — Bus Only Shoulders (BOS)

TH 77 corridor in the study area is served by multiple park-and-ride facilities, as well as
major transit centers in the southern suburbs.

Transit vehicles are permitted to drive on shoulders of TH 77 for most of the segments (as
well as most freeways in the seven-county metropolitan area) provided that the transit
vehicles do not travel more than 15 mph faster than the general purpose lanes and that the
transit vehicles do not exceed the speed limit of 35 mph while traveling on the shoulder.

Figure 4 shows current TH 77 Bus-Only-Shoulders in the study area with additional details
below.

e Cedar Avenue Transitway —Bus Rapid Transit (BRT) on the Cedar Avenue Transitway
(TH77) currently under development with runningway construction beginning in 2010 on
County Road 23. BRT as envisioned for this corridor will provide high-capacity transit
improvements that offer faster travel speeds and an improved customer experience over
regular bus services. Bus Rapid Transit on the TH 77 portion of the Cedar Avenue
Transitway will most likely operate on the outside shoulder of the roadway.
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e Urban Partnership Agreement — The Cedar Avenue corridor is a significant element of
the Twin Cities Urban Partnership Agreement (UPA) with the United States Department
of Transportation (USDOT). The UPA grant will expedite elements of the planned BRT
service on Cedar Avenue by providing funding for transit stations, park and ride lots,
and transit vehicles. Some elements of the Urban Partnership Agreement were completed
in 2010.

Figure 4 — Current TH 77 Bus-Only-Shoulders
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3.0 Conceptual Alternatives Development And Evaluation

This section describes all the alternatives considered in the onset of the study and the reasons
in italic for those alternatives that were removed from further consideration in the subsequent
technical evaluation phase. The conceptual alternatives for the study were developed and
evaluated in an iterative process with inputs from both the Technical Advisory Committee
(TAC) and Steering Advisory Committee (SAC). In addition to the Baseline (No build)
Alternative, four primary alternatives, and a number of sub-alternatives were proposed and
evaluated. Appendix 1-1 through 1-4 illustrates the lane diagrams for all those alternatives
and subalternatives. They are described as follows.

3.1 Alternative 1 and Subalternatives

As previously noted, the Congestion Management Planning (CMP) study completed in

May 2007 identified several projects for reducing congestion on Metro Area freeways. An
addition of a third lane on northbound TH 77 from 138th Street to Diffley Road was
identified as a recommended improvement. This lane addition was believed to have the
potential to make a significant improvement in reducing congestion on the south end of the
TH 77 corridor; however, there continues to be concern that the project would only push the
congestion north.
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This study analyzed the effectiveness of the third lane and looked at additional concepts to
help relieve congestion on northbound TH 77. The construction of the third lane between
138th Street and Diffley Road was considered a high-priority alternative and was designated
as “Primary” Alternative 1A. A similar concept of adding the third lane but starting at 1-35E
was considered as Alternative 1B because it was believed to have comparable congestion
relief at a lower cost.

The two subalternatives are described as follows:

e Alternative 1A

— This alternative consists of a new northbound through lane constructed in the existing
median from 138th Street to Diffley Road, filling in the area between the existing
northbound third lane drop and add. This alternative would not add a fourth lane on
the Minnesota River Bridge

e Alternative 1B

— This is a shorter version of Alternative 1A, wherein the new third lane would only be
constructed from 1-35E to Diffley Road

— This alternative was removed from further consideration due to lack of lane
continuity on the TH 77 mainline between the I1-35E interchange and 138" Street and
therefore would be locally unacceptable.

Alternative 1A: Proposed Visualization

TH 77 Managed Lanes Study - Al 1A (Third Lane Constructed Northbound Between 138th & Diffley) v P
B - LA ‘o
Apple Valley, Eagan and Bloomington, Minnesota - View Looking North from McAndrews s SEH

3.2 Alternative 2 and Subalternatives

At the present time, the current Minnesota River Bridge carries three lanes of traffic in both
the northbound and southbound directions. It was determined that the bridge is structurally
and geometrically capable of accommodating the addition of a fourth lane by striping and
narrowing lanes and shoulders. However, it is noted that the proposed changes on the
Minnesota River Bridge will negatively impact its overall appraisal rating, reducing the
bridge’s sufficiency rating. This could affect federal funding. It was also determined that a
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fourth-lane alternative was feasible and they were evaluated as an additional means of
relieving congestion. In an effort to address the concerns raised with Alternate 1 and its
alternatives, an option to expand to four lanes between Diffley Road and Old Shakopee Road
was proposed as Alternative 2 for this study. Depending on how the fourth lane begins at the
Diffley Road, there are two subalternatives. They are described as follows:

e Alternative 2A

— This alternative includes the improvements that comprise Alternative 1A, but would
also add a new northbound inside HOV/HOT lane from Diffley Road to north of
Old Shakopee Road through construction and re-striping on the Minnesota River
Bridge.

— This alternative was removed from further consideration due to poor lane continuity
at Diffley Road especially with the MnPASS lane alternative.

e Alternative 2B

— This alternative varies from Alternative 2A only in that the additional fourth lane
north of Diffley Road would be achieved by widening to the outside with some lane
re-striping. The outside lane would continue until Old Shakopee Road where it
would be dropped as an exit lane.

— Depending on the management strategies for the left lane between 138th Street and
Old Shakopee Road, there are two subalternatives:

a. Alternative 2B_GP: A regular general purpose lane

b. Alternative 2B_MnPASS: A managed MnPASS lane on the left with open access
at multiple locations.

Alternative 2B — Proposed Visualization

Third Lane Constructed Northbound Between |38th & Diffley

(
TH 77 Managed Lanes Study - it 28 MaPASS " With 4th Lane From Diffley to Old Shakopee Road) p
Apple Valley, Eagan and Bloomington, Minnesota - View Looking North from McAndrews SE
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3.3 Alternative 3 (“Contraflow”) and Subalternatives

The concept of a movable barrier contraflow lane uses an established technology that uses
existing capacity of under-utilized lanes and could advance the Bus Rapid Transit (BRT)
concept for center running express service, if implemented. It incorporates a movable barrier
that allows traffic to use an existing lane in the off-peak direction of travel for peak direction
traffic. As previously discussed, the TH 77 northbound lanes are heavily congested while the
southbound lanes have very little traffic. For TH 77, a southbound lane could be borrowed
for northbound traffic during the morning peak period. Preliminary 2030 traffic projections
indicate that this pattern will not change so that southbound traffic on the remaining two lanes
will be free-flowing during the morning commute times. To control the number of vehicles
entering the contraflow lane, managed lane tools including eligibility restrictions, such as a
High Occupancy Vehicle (HOV) lane or pricing use as a High Occupancy Toll (HOT) lane
was considered. Access control would also be a tool employed since vehicles would only be
able to enter the contraflow lane at a specific median crossover.

The concept under consideration proposed developing a contraflow lane using the inside
(left) lane on the southbound side for northbound morning traffic. This option called for the
deployment of a movable barrier to provide an additional northbound lane during the morning
peak period. Several alternatives were proposed relative to deploying contraflow. They are
described as follows.

e Alternative 3A

— This alternative uses the existing inside southbound lane and converts it, using a
moveable barrier system, to a northbound lane during the morning peak. There
would be one entrance at the south end and one exit at the north end. Re-entry to
northbound TH 77 would occur as a lane adds to the ramps at 1-494.

— This was removed from consideration due to the physical constraints of constructing
a lane-add on the north end between 1-494 and Old Shakopee Road.

e Alternative 3B

— This alternative is essentially the same as Alternative 3A, except that the contraflow
lane would re-enter northbound TH 77 as a merge.

— Depending on the management strategies for the contra-flow lane and intermediate
access options, there are four subalternatives:

a. Alternative 3B_GP: A general purpose contra-flow lane between 138th Street
and Old Shakopee Road without intermediate access

b. Alternative 3B_MnPASS: A MnPASS contra-flow lane between 138th Street and
Old Shakopee Road without intermediate access

c. Alternative 3B_IA_GP: A general purpose contra-flow lane between 138th Street
and Old Shakopee Road with intermediate access between Cliff Road exit ramp
and entrance ramp.

d. Alternative 3B_IA_MnPASS: A MnPASS contra-flow lane between 138th Street
and Old Shakopee Road with intermediate access between Cliff Road exit ramp
and entrance ramp.
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e Alternatives 3C/3D

— These alternatives are pared down versions of Alternative 3A/3B, with the southerly
contraflow lane entrance being located in the area of I-35E

— These alternative were removed from further consideration in the beginning of the
study given they do not provide enough additional capacity at I-35E. In addition, they
result in poor lane continuity.

Alternative 3B — Stored Visualization

TH 77 Managed Lanes Study = Alt 3B MnPASS (Contraflow Lane with Movable Barrier Stored)
Apple Valley, Eagan and Bloomington, Minnesota - View Looking North from McAndrews

Alternative 3B — Deployed Visualization

TH 77 Managed Lanes Study = Alt 3B MnPASS (Contraflow Lane with Movable Barrier Deployed)

Apple Valley, Eagan and Bloomington, Minnesota - View Looking North from McAndrews
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The health of Minnesota’s business community is dependent on the ability of businesses to
connect with other communities. To accomplish this, communities rely of the safe and
efficient transportation system to move freight, transfer goods and services and to have
employees at work in a timely and safe manner. Many suburban communities around the

country are served and benefit from Managed Lane facilities that utilize Intelligent

Transportation Systems, movable barrier, and metering technology. Alternate 3B involves

the deployment of a movable barrier system to take advantage of the underutilized
southbound lanes during morning peak period as one of the concepts being studied.

During the study several questions were raised relative to the operation associated with
Alternative 3B. The questions concerned the experience of other cities that have similar

systems installed in their communities. Issues of noise, winter maintenance, safety,

and

aesthetics were of concern. The following are five (5) examples of suburban communities in

major metropolitan areas similar to those in the Twin Cities.

Braintree, MA
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Braintree is a suburb of Boston, MA with a
population of 33,828 with a median family
income of $90,590 per year. Braintree is
served by 1-93 connecting the community
to downtown Boston. 1-93 carries an
average daily traffic count of

203,000 vehicles per day. Braintree is at
the southernmost tip of the Managed
Contraflow Lanes of 1-93 Southeast
Expressway headed into Boston.
Residents of Braintree are among the
18,000 commuters who benefit each day
from safer and more reliable trips to and
from Boston.
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There is about one mile of the movable
24-inch Series 300 Concrete Barrier within
the city limits. The barrier is transferred
by a barrier transfer machine that travels at
5 to 8 mph during the barrier transfer. The
system was installed in 1994,
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Since the system has been installed no complaints have been received concerning noise

created by the transfer of the barrier. The barrier is transferred during snow and ice

conditions except under exceptional occasions with extremely severe weather and during
those extreme weather conditions there is almost no traffic so opening the contraflow lane is

unnecessary.

The barrier wall provides positive barrier separation from traffic flowing in the opposite

direction. A breakdown of the BTM occurs on average about once per year and the
is usually fixed on the spot with relatively short delays.

machine
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Coronado, CA

Coronado is a suburb of San Diego, CA with a population of 24,100 with a median family
income of $91,748 per year. Coronado is served by the Coronado Bridge connecting the
community to downtown San Diego. The bridge carries an average daily traffic count of
89,000 vehicles per day. Coronado is connected to San Diego by the bridge and is the only
access to the island other than by water transport. There are 65,000 daily commuters who
benefit each day from safer and more reliable trips to and from San Diego.

There is about 8,500 feet of the movable 24-inch Series 300 Concrete Barrier on the bridge
and approaches. The barrier is transferred by a barrier transfer machine that travels at 5 to
7 mph during the barrier transfer. The system was installed in 1993.

Since the system has been
installed we are not aware that
any documented complaints have
been received concerning noise
created by the transfer of the
barrier. Obviously there is no
concern for snow and ice
operation or maintenance. The
barrier wall provides positive
barrier separation from traffic
flowing in the opposite direction.

Mesquite, TX

Mesquite is a suburb of Dallas, TX with a population of 136,750 with a median family
income of $56,357 per year. Mesquite is served by the 1-30 connecting the community to
downtown Dallas. 1-30 carries an average daily traffic count of 160,000 vehicles per day.
There are 15,000 daily commuters who benefit each day from safer and more reliable trips to

and from downtown Dallas.
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There is total of over 84 miles of movable barrier contraflow managed lanes in the Dallas
metro area or as it referred to locally as the Dallas “Metroplex”. Of that total system of
managed lanes there is about 15,840 feet of the movable 24-inch Series 300 Concrete Barrier
within the city limits of Mesquite. The barrier is transferred by a barrier transfer machine that
travels at 7 to 9 mph during the barrier transfer. The system in Mesquite was one of the first
in the Dallas area and was installed in 1991. The system has been expanded three (3) times to
help the Dallas metro area reach its air quality goals. At the latest expansion of the 1-30
Contraflow Lane an environmental Categorical Exclusion (Revised) dated October 10, 2005
was issued by the Federal Highway Administration to the Texas DOT. The following are
excerpts from that document relative to noise, the document stated:

Noise Assessment

Since the proposed project involves the construction of interim HOV lanes in the median, with no added
permanent through lanes, a fraffic noise analysis is not required by the FHWA Regulation 23 CFR 772 or
TxDOT's 1996 Guidelines for Analysis and Abatement of Highway Traffic Noise. No extended disruption of
normal activities is expected. Provisions would be included in the plans and specifications that require the
contractor to make every reasonable effort to minimize construction noise through abatement measures such
as work-hour controls and proper maintenance of muffler systems.

Noise associated with the construction of the project is difficult to predict. Heavy machinery, the major source
of noise in the construction, is constantly moving in unpredictable patterns. However, canstruction normally
occurs during daylight hours when occasional loud noises are more tolerable. No extended disruption of
normal activities is expected.

The overall conclusion in this Categorical Exclusion regarding this project stated:

Conclusion

The engineering, social, economic, and environmental studies conducted thus far, indicate that no significant
environmental effects are expected to occur; therefore, the proposed project qualifies as a categorical
exclusion. The proposed action has no significant impacts as described in 23 CFR 771.117 (a) and (b).

It is interesting to note that when the environmental categorical exclusion was granted by the
FHWA, it did not even mention any concern for noise related to the actual barrier transfer
operation. Since the system has been installed no recorded complaints have been received
concerning noise created by the transfer of the barrier. Here again, the barrier wall provides
positive barrier separation from traffic flowing in the opposite direction.
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Milton has been listed in the top 10 of the Money Magazine’s “Best Places to Live” in the US
multiple times. Like so many other small communities, Milton relies on and benefits from
the 1-93 Managed Lane corridor.

There is about 10,560 feet of the movable 24-inch Series 300 Concrete Barrier within the city
limits. The barrier is transferred by a barrier transfer machine that travels at 5 to 8 mph
during the barrier transfer. The system was installed in 1994.

Since the system has been installed, no documented complaints have been received
concerning noise created by the transfer of the barrier. The barrier is transferred during snow
and ice conditions except under exceptional occasions with extremely severe weather and
during those extreme weather conditions there is almost no traffic, so opening the contraflow
lane is unnecessary. The barrier wall provides positive barrier separation from traffic flowing
in the opposite direction. A breakdown of the BTM occurs on average about once per year
and the machine is usually fixed on the spot with relatively short delays.
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300 Concrete Barrier and 18-inch CRTS Barrier on the H-1 in Waipahu. The barrier is
transferred by a barrier transfer machine that travels at 6 to 9 mph during the barrier transfer.

The system was installed in 1998.
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Since the system has been installed, we are not aware that any documented complaints have
been received concerning noise created by the transfer of the barrier. Obviously, winter
operation and maintenance are not an issue in Hawaii. The barrier wall provides positive
barrier separation from traffic flowing in the opposite direction.

3.4 Alternative 4 and Subalternatives

The issue of providing congestion relief for afternoon peak traffic was given consideration.
However, the southbound traffic congestion during the PM peak period is far less severe than
northbound during the AM peak period. One concept was proposed to provide a contraflow
lane from Old Shakopee Road to Diffley Road. It is described as follows.
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e Alternative 4A

— This alternative would use a moveable barrier system to convert the existing inside
northbound lane into an additional southbound lane between Old Shakopee Road and
Diffley Road in the PM peak, with one entrance at north end and one exit at south
end, re-entering southbound TH 77 as a merge.

— This alternative was removed from further consideration due to concerns on the
downstream capacity limitations of the signals on Cedar Avenue (CSAH 23). It was
recommended that further study was necessary in the future if a southbound
contraflow lane was wanted.

4.0 Primary Alternatives Geometry Design Standards and Layouts

Conceptual geometric layouts were developed for the alternatives that were considered for
further evaluation. It is noted that the proposed geometric changes are based on the analysis
based on the level of analysis done to date. As preliminary design and geometric analysis
continues, it is expected that some modifications and refinements will be needed.

The significant geometric changes in this study for each of the alternatives are described as
follows.

4.1 Alternative 1A

Figure 5 summarizes the design standards that were used to develop the geometry layout for
Alternative 1A. It is noted that the figure indicates the design exceptions that were proposed
for this alternative to better utilize the existing infrastructure investments. The primary
geometric changes include:

e Construct a 12-foot lane (with full inside shoulder) northbound to connect existing three
lane sections (from north of 140th Street to Diffley Road)

o Inside shoulders northbound and southbound reconstructed to 1-35E (urban section).
Generally, the southbound inside shoulder is held at 10 feet while northbound inside
shoulder varies (10 feet and greater)

e Bus shoulders maintained on outside shoulder
e Need to add about 4 miles of noise walls at the south end(2 miles each side)

e The bridge over I-35E needs restriping to accommodate the outside lane-add. It is noted
that there is an adverse superelevation on the outside lane over the bridge as the result of
the restriping. The adverse suerelevation does not meet design standards for roadway
cross-slopes, and therefore creates safety concerns. Another safety concern is that to
accommodate adding the outside lane, the inside wave area is narrowed. Widening or re-
decking the bridge could be an option to remedy the safety problems but would add
significant costs to this alternative.

Appendix 2-1 illustrates the layout for Alternative 1A with typical sections in the flyout
boxes and also included in Appendix 2-4. An image visualization has been created for this
alternative. It is included in Appendix 2-5.

4.2  Alternative 2B - MNPASS

Figure 6 summarizes the freeway mainline design standards and design exceptions that were
proposed to develop the layout for the Alternative 2B MnPASS while Figure 7 illustrates the
guidelines for the ingress/egress to open access locations. The primary geometric changes
include:

TH 77 Corridor Managed Lanes Study MNTMD 107598
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e Construct 12-foot lane and 2-foot buffer (with full inside shoulder) northbound to connect
existing three lane sections (from north of 140th Street to Diffley Road)

e Inside shoulders northbound and southbound reconstructed to I-35E (urban section).
Generally, the southbound inside shoulder is held at 10 feet while northbound inside
shoulder varies (10 feet and greater)

e Construct 4th lane northbound north of TH 13 by widening to the right and then
restriping the lane configuration over the Minnesota River Bridge. Section on the
Minnesota River Bridge includes a 12-foot MnPASS lane with 2-foot buffer,
3-12 foot lanes, a 2-foot inside shoulder, and a 4 foot outside shoulder

e Construct 4th lane and full outside shoulder north of the Minnesota River Bridge to
Old Shakopee Road (4th lane drops at Old Shakopee Road as an exit only)

e Bus shoulders maintained on outside shoulder EXCEPT over the Minnesota River Bridge
o Need to add about 4 miles of noise walls at the south end (2 miles each side)
e MnPASS lane terminates just north of Old Shakopee Road

e Similarly, it is noted that there is an adverse superelevation on the outside lane on the
bridge over the 1-35E as the result of the restriping. This may cause serious safety
concerns as mentioned previously. Widening or re-decking the bridge could be an option
to remedy the safety problems, but would add significant costs to this alternative.

o Will greatly reduce snow storage capacity on the Minnesota River Bridge

Appendix 2-2 illustrates the layout for Alternative 2B. The typical sections are illustrated in
the flyout boxes and also included in Appendix 2-4.

4.3 Alternative 3B MnPASS with Intermediate Access

While developing typical sections (lane and shoulder widths) for the contraflow lane, several
alternatives were considered with various combinations of lane widths (from 11 feet to

14 feet) and shoulder widths (from 4 feet to 10 feet) before choosing the current configuration
of 13.5-foot lanes (12.5 feet when barrier is deployed) and an 8 foot inside shoulder (10 feet
when barrier is deployed) for most of the non-bridged parts of TH 77. Other locations

(both in the United States and abroad) where a moveable barrier has been installed have used
lane widths of 10 to 12 feet, with little or no shy distance to the barrier. In these cases, the
available roadway width was the driving factor in determining lane width rather than the need
for shy distance.

Figures 8 and 9 respectively summarize the design standards and design exceptions that were
proposed for this study to develop the geometry layouts as well as barrier storage for
Alternative 3B MnPASS with intermediate Access. The primary geometric changes include:

o 13-foot southbound inside shoulder to be reconstructed as it will be in use by northbound
traffic in AM peak, along with the barrier transfer machine during deployment and
retraction of moveable barrier

o 3rd lane with full shoulder constructed from north of 140th Street to southerly crossover,
located south of McAndrews Avenue overpass. There is some desire to locate the
southerly crossover as far north as possible. The exact location of the crossover will be
determined in the next phase based on operational analysis, stakeholder input, and design
and cost considerations.

o 12-foot lanes maintained (0.5 foot buffer on each side of deployed barrier). Southbound
inside shoulder will be 10 feet during deployment, and 10 feet when barrier is stored
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Existing emergency vehicle crossovers maintained in two locations — one north of I-35E,
and one south of the Minnesota River Bridge. An opening in the non-deployed moveable
barrier will be provided to allow for emergency vehicles to crossover the TH 77 median
when the contraflow lane is not in operation. During contraflow lane operations the
crossovers will not be accessible to southbound TH 77 Traffic.

Emergency pull-offs will be provided every one-half mile along the contraflow lane.
Bus shoulders maintained on outside shoulder

The barrier machine noise is a concern and noise walls may be required depending on the
further analysis in the pre-design phase.

Inside shoulder on Minnesota River Bridge reduced to 4.5 feet during moveable barrier
deployment, with 27 feet to accommodate the contraflow lane, barrier, and inside
southbound lane. Inside shoulder on Minnesota River Bridge reduced to 6 feet when
moveable barrier is not deployed.

Northerly crossover occurs south of Old Shakopee Road, but traffic is prevented from
merging/weaving to exit to Old Shakopee Road

Intermediate crossover located north of 1-35E (under Cliff Road Bridge)

Appendix 2-3 illustrates the layout for Alternative 3B MnPASS with Intermediate Access.
The typical sections are illustrated in the flyout boxes and also included in the Appendix 2-4.
Image visualizations have been created for this alternative respectively with the moveable
barriers deployed and stored. They are included in Appendix 2-6A and Appendix 2-6B.
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Figure 5 — Design Standards Form for Alternative 1A

Mn/DOT Road

Mn/DOT Desian M |
Existing Proposed Standard for ﬁgr:)raﬂ
Critical Design Condition, Condition, New
Element Minimum Minimum Construction/ w
R nstruction Bridge Design
econstructio Manual
Design Speed Design Speed selected for this project is 70 mph. Table 2-5.06A
Lane Width 12 ft 12 ft 12 ft 4-3.01.02
Shoulder Width
Table 4-4.01A,
Right 10 ft 10 ft _10_ft or
Table 4-401C
13 ft 5in (Beg to I-35E)
Left 10 ft _10_ft Table 4-4.01B
10__ft (North of I-35E)
Bridge Shoulder Width
Right 75" ft 32" ft (I-35E) 12 ft Table 9-2.03A
Left 56" ft *5'6" _ ft (I-35E) 12 ft
Horizontal Clearance to 10_ft 32"t _10_ft Section 4-6.05
Obstructions
i i Table 3-2.03A or
Horizontal Alignment, | 575, g 5730 ft _2083_ftmin. | .
Radius Table 3-2.03B
0.015(Minimum)
Superelevation 0.015 0.033(Maximum) 0.06 maximum Section 3-3.0

*_0.024(I-35E)**

*  An asterisk preceding proposed condition indicates a Geometric Design Exception.

** The proposed inside lane and weaving lane across the TH 77 Bridge over I-35E are sloped at 0.024 to the right. The
northbound TH 77 alignment is in a 45-degree left curve, creating an adverse superelevation for those lanes.
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Figure 6 — Design Standards Form for Alternative 2B MnPASS
Mn/DOT Road
. Mn/DOT Standard Design Manual
Critical Design CE):\I;[tlinogn gg?}%?ﬁgg for New or
Element Minimum Minimum Constructlo'n/ Mr_1/DOT LRFD
Reconstruction Bridge Design
Manual
Design Speed Design Speed selected for this project is 70 mph. Table 2-5.06A
Lane Width 12 ft 12 ft 12 ft 4-3.01.02
Shoulder Width
Table 4-4.01A, or
Right 10_ ft 10 ft 10_ ft
Table 4-401C
Left 10 ft 11 ft 5in (Beg to I-35E) 10 ft Table 4-4.01B
10 ft (North of 1-35E)
Bridge Shoulder
Width
7'5” (over I35E) *3'2" (over I35E)
. 7'5” (over Access Rd) | *5'5” (over Access Rd)
Right 103" (MN river) *4' (MN river) 12 1t
Table 9-2.03A
5'6” (over I35E) *3'6” (over I35E)
Left 11'5” (over Access Rd) | *9'5” (over Access Rd) _ 12 1t
103" (MN river) *2" (MN river)
Horizontal
Clearance to 10 ft *¥2' ft 10 ft Section 4-6.05
Obstructions
Horizontal . Table 3-2.03A or
Alignment, Radius 2546__ft 2546__ft 2083_ft min. Table 3-2.03B
0.015(Minimum)
Superelevation 0.015 0.057(Maximum) 0.06 maximum Section 3-3.0
* 0.024(1-35E)**
An asterisk preceding proposed condition indicates a Geometric Design Exception.

*
** The proposed inside lane and weaving lane across the TH 77 Bridge over I-35E are sloped at 0.024 to the right. The
northbound TH 77 alignment is in a 45 degree left curve, creating an adverse superelevation for those lanes.

Figure 7 — Guidelines for Ingress/Egress to Open Access Treatments for
Alternative 2B MnPASS

Ingress/Egress
End Buffer 1600 ft Begin Buffer
e S 800ft _, S S
T S — - e
800 ft

MNTMD 107598
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Figure 8 — Design Standards Form for Alternative 3B MnPASS
Mn/DOT Mn/DOT Road
. . Existing Proposed Standard for Design Manual
lelzclglmzi?'gn Condition, Condition, New or
Minimum Minimum Construction/ | Mn/DOT LRFD Bridge
Reconstruction Design Manual
Design Speed Design Speed selected for this project is 70 mph. Table 2-5.06A
Lane Width 12 ft 12 ft 12 ft 4-3.01.02
Shoulder Width
Table 4-4.01A, or
Right 10_ ft 10 ft _ 10 ft
Table 4-401C
*0 ft
Left 10_ ft _ 10 ft Table 4-4.01B
Bridge Shoulder Width
7’5" (@ I35E) *7'5" (@ I35E, SB Traffic)
*8'5” (@ I35E, NB Traffic)
Right 11'5” (@ Access Rd) *11'5” (@ Access Rd, SB Traffic)
*8'5” (@ Access Rd, NB Traffic) _ 12 ft
12'9" (@ MN river) 12'9" (@ MN river, SB Traffic) Table 9-2.03A
*5'6” (@ MN river, NB Traffic)
11'5" (@ I35E) *0'6” (@ I35E, SB/NB Traffic)
Left 11'5” (@ Access Rd) | *6” (@ Access Rd, SB/NB Traffic) 6_ ft
8’ (@ MN river) *0' (@ MN river, SB/NB Traffic)
Horizontal Clearance to 10_ft 56" _ft 10_ft Section 4-6.05
Obstructions — —
Stopping Sight Distance ft ft _730_ft min. Section 2-5.08.01
Horizontal Alignment, . Table 3-2.03A or
Radius 2546 ft _2546_ ft _2083_ ft min. Table 3-2.03B
0,
Grades, Percent ____% maximum —3—/0 Table 3-4.02A
maximum
Vertical Alignment,
K value
Crest ___ ft/% min. __ ft/% min. _ 247 ft/% min. Figure 3-4.04A
Sag ft/% min. ft/% min. 181 ft/% min. Figure 3-4.04D
Normal Cross Slope 0.02 Table 4-3.01A
Superelevation 0.057 0.06 maximum Section 3-3.0
Vertical Clearance
> Highway under bridge _ft 16 ft-4 in
> Railroad under bridge _ft 23 ft-0in Table 9-2.01B
> Highway under sign _ft 17 ft-4 in
or pedestrian bridge
*  An asterisk preceding proposed condition indicates a Geometric Design Exception.
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Figure 9 — Design Standards Form for Alternative 3B —Barrier Stored (Southbound Only)

Critical Design
Element

Existing
Condition,
Minimum

Proposed
Condition,
Minimum

Mn/DOT
Standard for
New
Construction/
Reconstruction

Mn/DOT Road
Design Manual
or
Mn/DOT LRFD Bridge

Design Manual

Design Speed

Design Speed selected for this project is 70 mph. Table 2-5.06A
Lane Width 12 ft 12 ft 12 ft 4-3.01.02
Shoulder Width
Table 4-4.01A, or
Right 10_ ft 10 ft _ 10 ft
Table 4-401C
Left 10_ ft 10 ft _10_ft Table 4-4.01B
Bridge Shoulder
Width
7’5" (@ 135E) *7'5" (@ 135E)
Right 11'5”" (@ Access Rd) *11'5” (@ Access Rd) 12 ft
12'9” (@ MN river) *12'9” (@ MN river) —
--------------------- Table 9-2.03A
11'5”" (@ I35E) *9'5” (@ I35E)
Left 11'5" (@ Access Rd) *9'5” (@ Access Rd) _ 12 1t
8 (@ MN river) *6' (@ MN river)
Horizontal Clearance 10_ft 56 ft 10_ft Section 4-6.05
to Obstructions — — —
Stopping Sight ft ft _730__ft min. Section 2-5.08.01
Distance — —
Horizontal Alignment, . Table 3-2.03A or
Radius 2546 ft _ 2546 ft _2083_ ft min. Table 3-2.03B
0,
Grades, Percent ____% maximum —3—/0 Table 3-4.02A
maximum —_
Vertical Alignment,
K value
Crest __ ft/% min. __ ft/% min. _ 247 ft/% min. Figure 3-4.04A
Sag ft/% min. ft/% min. 181 ft/% min. Figure 3-4.04D
Normal Cross Slope 0.02 Table 4-3.01A
Superelevation 0.057 0.06 maximum Section 3-3.0
Vertical Clearance
> Highway under
bridge _ft 16 ft-4 in
> Railroad under _ft 23 ft-0in Table 9-2.01B
bridge _ft 17 ft-4 in

> Highway under sign
or pedestrian bridge

*

An asterisk preceding proposed condition indicates a Geometric Design Exception.
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5.0 Primary Alternatives Technical Evaluations

Based on proceeding evaluation, three primary alternatives were considered for further
technical evaluations. With combinations of the geometry elements and option of MnPASS or
General Purpose Lane, a number of subalternatives were proposed for technical evaluation.
Two technical evaluations were conducted for these alternatives: a regional model travel
demand forecasting analysis and a State-of-Art micro-simulation CORSIM model operational
analysis. The detailed analysis and results are documented in their corresponding
memorandums, and they are attached in the appendices. (Appendix 3: TH77 Managed Lanes
Corridor Study, Travel Demand Forecasting Results dated June 2, 2010; and

Appendix 4: TH 77 Managed Lanes Study, CORSIM Modeling Analysis Memorandum,
dated June 21, 2010).

The regional traffic forecast and CORSIM modeling analysis methodologies and results are
summarized as follows.

5.1 Regional Traffic Forecast Analysis

One of the key tasks in this study was to develop 2010 and 2030 forecast travel demand for a
no-build and a number of build alternatives. The latest Twin Cities Regional Travel Demand
Model was used for the regional traffic forecast analysis. The regional model was developed
in the 2001 — 2003 timeframe as a part of the Twin Cites Travel Behavior Inventory (the
2000 TBI), and used information from the 2000 Census; the year 2000 Regional Home
Interview Survey and a concurrent set of external surveys done as a part of the 2000 TBI. The
regional model has been enhanced since then. One of the key enhancements was that toll
modeling was added into the model in 2006-2007 to model 1-394 and 1-35W HOT lanes. This
toll model was used in the evaluation of MnPASS options for this TH 77 Managed Lanes
Study. The regional model included the seven core counties of the region, as well as a set of
ring counties surrounding the core. A total of 1,632 zones were included with 1,201 zones in
the seven-county area.

This regional traffic forecast analysis had two primary purposes. First, the forecast was used
to identify general demand characteristics in the corridor, including average daily traffic,
peak hour traffic spatial and temporal distributions, toll and HOV demand, as well as to
provide an estimate for toll revenues. Secondly, the travel demand model output provided
growth factors and ramp-to-ramp movements during the peak periods for use in the CORSIM
traffic simulation model.

The main inputs to the model included:

e Socioeconomic Data. This included population, households, retail and non-retail
employment by traffic analysis zone (TAZ). The socioeconomic data for the entire region
was provided by the Metropolitan Council. The planned development for the Mall of
America expansion was incorporated in the study.

e Networks. These include highway network and transit network. The latest networks that
were enhanced in the 1-94 Managed Lanes Study were used for this study. The networks
included all the transportation network assumptions in the latest 2008 Transportation
System Plan (TSP) by Metropolitan Council. The 2030 transit network was refined
further to be consistent with the latest Cedar Avenue Transit Study.
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The toll model is embedded within the Cube/Voyager equilibrium assignment routine in the
regional model. There are three key assumptions required for this model. First, a “diversion
curve” must be supplied which identifies the probability of toll choice given the value of
time. This was derived from a user survey of MnPASS toll users completed for the 135W
UPA project. Second, a toll policy curve must be supplied which relates the toll to the level of
service (as described by v/c ratio) on the toll facility. This was derived from the current
MnPASS toll policy, and is designed to maintain a near free-flow level of service on any
MnPASS facility. It has a maximum of $8.00 and a minimum of $0.25. Finally, an
assumption is made with regard to the hourly capacity of a MnPASS lane. This was set at
1,400 vehicles/hour/lane, which was the value used for the I35W UPA and 194 Managed
Lane studies. It is further supported by similar results from recent studies of managed lane
practical capacities in the field.

The base year regional model was validated by comparing the daily and peak hour volume
outputs against actual traffic counts from 2007. The base-year discrepancy in each link was
accounted for adjustments for future year daily and peak hour traffic forecasts. The Regional
Model does not do well on the peak hour spreading. Reasonable engineering and planning
judgment was used for the peak hour spreading adjustments. The adjusted peak hour traffic
forecasts were further balanced for the CORSIM model inputs.

Figure 10 illustrates all the alternatives that were modeled in the regional travel demand

model.
Figure 10 — Alternatives Modeled in the Regional Model

Alternative Description 1997 2010 2030
Designation
No-Build Regional Plan with no capacity expansion on

Cedar Avenue
1A Add NB Lane from 140™ to Diffley lane add
2B GP Added NB General Purpose Lane from 140" to

OSR
2B MnPASS Added NB MnPASS Lane from 140" to OSR

2B MnPASS IA Added NB MnPASS Lane from 140" to OSR with
intermediate access north of I35E

2B MnPASS OA Added NB MnPASS Lane from 140" to OSR with
open access/egress throughout

2B MnPASS OA Added NB MnPASS Lane from 140" to OSR with

Toll-controlled open access/egress throughout. Use higher toll to
limit demand to 1100 vph on bridge

3B GP Added NB General Purpose Reversible Lane from
140" to OSR

3B MnPASS Added NB MnPASS Reversible Lane from 140"
to OSR

3B MnPASS IA Added NB MnPASS Reversible Lane from 140"
to OSR with intermediate access north of 135E
3B MnPASS IA Added NB MnPASS Reversible Lane from 140"

Ext to North of 1494 with intermediate access north of
I35E
3B MnPASS IA Added NB MnPASS Reversible Lane from 140"
Toll-controlled to OSR with intermediate access north of I135E.
Use higher toll to limit demand to 1100 vph on
bridge
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The regional travel demand model analysis of the TH77 managed lane corridor alternatives
reveals the following findings:

1.

Travel demand in the corridor is highly directional and characterized by home to
work/work to home trips in the am and pm peak periods, with a heavy northbound
predominance in the AM peak period and southbound predominance in the PM peak
period. Southbound trips in the AM peak period can be easily accommodated by two
lanes through 2030.

Due to planned intensive development in the region, latent demand is sufficient to use the
capacity expansion proposed for the northbound TH 77 Minnesota River Bridge.

Due to demand shifts to the build alternatives, there is some relief to parallel routes,
including TH 169, 135W, 1494, TH55, TH13 and I35E. However, additional traffic
demand will be placed on TH77 north of the corridor, TH62 and 1494 between I35W and
TH5.

The build alternatives provide a reduction in corridor travel time between 140" Street and
1-494 interchange from 2 to 6 minutes in 2030 for general purpose traffic. For MNPASS
users, proposed Alternative 3B reversible lane and Alternative 2B MnPASS lane provide
a time savings of about 12 minutes over the No-Build travel times.

The regional model shows that Alternative 2B General Purpose provides the greatest
overall region-wide vehicle hours of delay reduction due to the most capacity expansion
on the corridor. However, it is noted that the alternative also feeds most traffic into
1-494/TH 77 interchange while the traffic is not manageable. Since this area has no major
capacity enhancement projects, the additional volume will greatly increase congestion
and delay through the interchange for TH77 and 1-494 traffic.

Alternative 2B General Purpose would remove the bus shoulder, and result in a

six minute additional travel time for buses, which translates to a reduction of about

2,000 daily transit trips, and about 500 additional vehicle trips. Conversely, the 3B
MnPASS alternatives provide a transit time savings of about 5 minutes, and would result
in an additional 1,800 transit trips per day, and a reduction of about 490 vehicles per hour
in the travel shed for year 2030.

A very high toll for the 2B MnPASS alternative is required to lower the overall peak
segment, peak hour demand to about 1100 vph on a MnPASS lane. This essentially
prices out almost all paying trips, leaving only HOV vehicles. For the 3B MnPASS
alternative, a toll of about $3.60 would effectively reduce the overall demand, leaving
about 26% of the MnPASS traffic as SOV paying traffic.

Alternative 2B, general purpose, unlike the MnPASS alternatives does not provide the
user with a reliable, congestion-free option on TH 77, and in fact reduces the service
level and reliability for transit users, while adding additional vehicular traffic due to
mode shift away from transit. It has serious limitations with regard to capability to
respond to future increases in demand, unlike the flexibility offered by the managed lanes
alternatives, including the MnPASS options.

5.2 CORSIM Simulation Modeling Analysis

As one of the tasks for the project, CORSIM model simulation and analysis was conducted to
test a number of concepts developed in the preceding project tasks. The purpose of simulation
was to identify the operational deficiencies and efficiencies associated with geometric
changes to the existing infrastructure. The primary inputs for simulation models include the
traffic-volume data including turning movements and Origin-Destination (OD), traffic control
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data including ramp metering and geometry data. In addition to the animation, the simulation
model outputs include queue length, delay time, speeds, densities, volumes and etc. The
criteria for Freeway Level of Service from the Highway Capacity Manual (HCM) were used
to evaluate TH 77 freeway mainline operations for each of the alternatives.

Based on Steering Committee guidelines and requirements, the CORSIM model limits extend
to include several major interchanges and intersections in the influence area of the project.
The traffic models created for this study included following freeways:

e TH 77 between 140th Street and TH 62

o 1-494 between I-35W and TH 5

e TH 77/1-35E interchange and its Collector-Distributor (CD) roads

e TH 77/TH 13 interchange

e TH 77/1-494 interchange and its CD roads including ramps from/to Mall of America

e TH 77 ramp terminal intersections on McAndrews Road (County Road 38), 127th Street,
Cliff Road, Diffley Road and Old Shakopee Road

The CORSIM Traffic Model Simulation and Analysis for this study included the following
step by step approach:

e An existing condition CORSIM Model was calibrated based on actual conditions in 2007.

e The planned improvements to the 1-494 and 140th Street/Cedar Avenue intersection were
identified and incorporated into all 2030 CORSIM models, including the no build model.

e The 2030 no build, and build Alternatives 1A, 2B and 3B and their primary variations
were analyzed to identify their operational advantages and disadvantages.

e Based on the preliminary results and findings from the 2030 models, sensitivity tests
were conducted for the 2030 Alternatives 2B MnPASS and 3B_IA MnPASS.

e The based 2010 CORSIM no build and models were analyzed

e Based on the preliminary results and findings from 2010 models, sensitivity tests were
conducted to identify the impacts of the improvements to the 1-494 on the operations of
TH 77 in the project area.

e The modeling results and findings were summarized and documented.

To fully understand the advantages and disadvantages associated with each alternative, a
number of modeling alternatives and scenarios were developed based on different
combinations of the geometry elements, MnPASS or General Purpose Lane option, year of
traffic forecasts and capacity constraint boundary conditions on 1-494. Figure 11 summarizes
all the modeling alternatives and scenarios in the modeling analysis process. It is noted that
the actual traffic condition in 2007 was used for CORSIM Model calibration.
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Figure 11 — Alternatives Modeled in CORSIM

Base Options Primary Alternatives 2010 2030

Nobuild Forecast/CORSIM Forecast/ CORSIM
Alternative 1A General Purpose Forecast/CORSIM* Forecast/CORSIM*
General Purpose Forecast/CORSIM

Alternative 28 MnPASS Forecast/CORSIM** Forecast/CORSIM***

(Open Access)
General Purpose Forecast/CORSIM
Intermediate Access Forecast/CORSIM
Alternative 38 General Purpose

MnPASS Forecast/CORSIM

Intermediate Access

MRPASS Forecast/ CORSIM** Forecast/ CORSIM***

Note: * Sensitivity tests in CORSIM analysis assuming the Alternative 3B_IA_MnPASS forecasts

** Sensitivity tests in CORSIM analysis assuming the improvement to the 1-494/1-35W interchange

*** Sensitivity tests assuming limited MnPASS demands on the Minnesota River Bridge in both forecast
and CORSIM modeling processes

The CORSIM model analysis reveals the following findings:

The Southbound TH 77 operations for all the alternatives, including the contra-flow
alternatives, are acceptable for year 2030. Southbound trips in the AM peak period can be
easily accommodated by two lanes through 2030.

Under NoBuild conditions during the AM peak hour, northbound TH 77 operations
would become worse than existing, especially along the 2-lane segment between Diffley
Road and 138th Street. The queue backs into the 140th Street signalized intersection by
year 2030. The congestion persists on the Minnesota River Bridge. The duration of the
peak period is also prolonged.

Under the Alternative 1A condition, the northbound bottleneck between Diffley Road and
138th Street is removed due to the capacity expansion. Approximately 900 more vph are
served on the corridor than for the NoBuild. However, the congestion on the Minnesota
River Bridge becomes worse due to the removal of the upstream bottleneck.

Under the Alternative 2B_GP condition, it is noted that approximately 2,000 more vph
are served on the bridge and about 1,400 more vph on the segments in the I-35E
interchange area. The operations between 138th Street and Old Shakopee Road are much
better than NoBuild due to the capacity expansion. However, due to more traffic
(approximately 1,800 vph more than NoBuild) passing into 1-494/TH 77/MOA
interchange area, the operations in the interchange area become worse and unacceptable.

Under the Alternative 2B_MnPASS (Open Access) condition with the current pricing
strategies for the MnPASS lane, the 1-494/TH 77 interchange is overloaded due to an
additional 1,700 vph passing into the 1-494/TH 77/MOA interchange area. The demands
on the bridge should be managed at the level of 1,300-1,400 vph in order not to overload
the 1-494/TH 77 interchange.
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e Under all four alternative 3B modeling scenarios, it is noted that their demands between
Old Shakopee Road and 1-494 interchange in year 2030 are about the same as those for
the alternative 2B_GP and 2B_MNPASS scenarios. All four modeling scenarios overload
the 1-494/TH 77 interchange. For the MnPASS alternatives, the demands on the bridge
should be managed at the level of 1,100-1,200 vph in order not to overload the 1-494/

TH 77 interchange.

e There are trade-offs for the intermediate accesses for the 3B Alternatives. While the
intermediate access provides the free flow lane to the travelers from 1-35E, it creates
weaving problems between 1-35E and the new entrance ramp to the contra-flow lane.
Further study is necessary to identify the appropriate location for the intermediate access.

¢ Relocation of the contraflow entrance ramp north of 1-494 would not reduce the
congestion in the 1-494/TH 77 interchange area as the demands for the interchange
remain unchanged and because a lot of congestion is caused by downstream condition on
1-494, comparing to the scenario where the entrance ramp is south of the interchange.

53 Alternative Costs

The project costs include construction, bridges and structures, right-of-way, start-up, and
engineering/project delivery costs. The estimated costs for the three primary alternatives in
2010 Dollars are as follows. (The values are estimated as ranges due to the difficulty in
qualifying some of the costs).

e Alternative 1A: $25 to 30 Million
e Alternative 2B_MNPASS: $40 to 50 Million

o Alternative 3B_MNPASS_Intermediate Access: $30 to 40 Million (This includes $8M
for noise walls and full rebuild of shoulders. Also included is the cost of the barrier
transfer machine. Future discussions with FHWA and others will determine if these
items are needed.)

These costs do not include annual maintenance or operating costs. It is noted that these are
scoping level cost ranges and substantial cost development will be done if the study is taken
to the pre-design level.

Based on information gather for other contraflow systems similar to what is proposed here,
annual operating and maintenance costs are anticipated to be approximately $500,000 to
$750,000
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6.0 Project Team Meetings and Communications
6.1 Project Team/Stakeholders

Over the course of the study a number of stakeholders have been involved. Involvement
varies depending on the stakeholder roles and responsibilities. In addition, Mn/DOT retained
SEH Inc. and PB Americas (Consultant Team) to assist in developing this Highway 77
Corridor Managed Lane Study. The Consultant Team works closely with all stakeholders
involved with this study. The organizational chart in Figure 12 identifies the various agencies
and organizations involved in the study.

Figure 12 — Project Team Groups Organizational Chart

Steering Committee Stakeholder Groups

Cedar Corridor

Mn/DOT Transportation Infrastructure
Met Council Improvement Group
FHWA
Dakota County immw Dakota County Regional
Hennepin County Railroad Authority
Metro Transit
~ MVTA Hennepin County
City of Apple Valley Commissioners
_ City of Eagan Dakota County Commissioners
City of Bloomington
MN State Patrol Bloomington City Council

Eagan City Council
Apple Valley City Council

Project Management Team and 1-35W Solutions Alliance
SEH Consultant Team

Project Technical Working Group

Geometric Design

MTraﬁ'C Operations Mn/DOT Metro Design
. . n/DOT Maintenance
Transit Operations Mn/DOT Traffic Mn/DOT Tech Support
Mn/DOT Team Transit ’ MNPASS | DakE;VC\:IoAunt
Met Council - Minnesota State Patrol ey Va)I/Ie
Metro Transit : Local Police and ‘ )(/Zit orf)FI)Ea an y
Dakota County Fire Departments Yy g
MVTA EFHWA City of Bloomington
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6.1.1  Steering Committee

The formation of a Steering Committee includes various stakeholders to provide oversight,
direct policy, formulate political decisions and help provide overall direction for the study.
The Steering Committee met approximately quarterly to review the progress of the study and
to provide high-level direction. Each Steering Committee meeting was held approximately
one week after a meeting of the Technical Working Group. In coordination with Mn/DOT’s
project manager, the Consultant Team established the membership of the Steering
Committee. The Consultant Team scheduled Steering Committee meetings, prepared
meeting agendas and reminders approximately one week prior to each meeting, and prepared
and distributed meeting minutes to attendees and other interested parties. The following is a
list of the agencies and organizations represented on the SC:

Mn/DOT Office of Operations and Maintenance, Metro District
Mn/DOT Area Management

Mn/DOT Metro Maintenance

Mn/DOT Office of Technical Support
Metropolitan Council

Federal Highway Administration (FHWA)
Dakota County

Hennepin County

Metro Transit

Minnesota Valley Transit Authority (MVTA)
City of Apple Valley

City of Eagan

City of Bloomington

Minnesota State Patrol (MSP)

6.1.2  Technical Working Group

The study’s Technical Working Group (TWG) was divided into three general areas
(subgroups) including transit operations, traffic operations, and geometric design. The
Consultant Team prepared for and attended four TWG meetings. Early meetings were
“segmented” to address each of the three general areas identified above. In coordination with
Steering Committee, the Consultant Team established the membership of each technical
working subgroup. Stakeholders that had direct involvement in delivering the study were
invited to join together to form the TWG. The Consultant Team scheduled the TWG
meetings, developed appropriate exhibits, prepared agendas and meeting reminders
approximately one week prior to each meeting, and prepared and distributed meeting minutes
to attendees and other interested parties. The following is a list of the agencies and
organizations represented on the TWG by subgroup:

Transit Operations

Mn/DOT Team Transit

Met Council

Metro Transit

Dakota County

Minnesota Valley Transit Authority
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Traffic Operations

Mn/DOT Metro Maintenance
Mn/DOT Metro Traffic
MnPASS

Minnesota State Patrol

Geometric Design

Mn/DOT Metro Design

Mn/DOT Office of Technical Support
Federal Highway Administration
Dakota County

City of Apple Valley

City of Eagan

City of Bloomington

Mn/DOT Area Management

6.1.3  Project Management Team

In addition to the above, there is also the day-to-day Project Management Team (PMT). The
PMT works closely with the Steering Committee, the TWG and the Consultant Team. The
PMT meets at least once a month and reviews study progress, provides direction for the study
and helps decide the agenda for future Steering Committee and TWG meetings. The
Consultant Team prepared for and attended approximately 11 monthly PMT meetings. In
coordination with Steering Committee, the Consultant Team established the membership of
the PMT. The Consultant Team scheduled the PMT meetings, prepared meeting agendas and
reminders approximately one week prior to each meeting, and prepared and distributed
meeting minutes to attendees and other interested parties. The following is a list of the
agencies and organizations represented on the PMT:

Mn/DOT Project Manager

Mn/DOT Office of Operations and Maintenance, Metro District
Mn/DOT Metro Traffic

Mn/DOT Area Management

Dakota County

Mn/DOT Metro Maintenance

6.1.4  Other Stakeholders

In addition, there are also a number of stakeholders that have an interest or become exposed
to the project. During the course of the study, meetings were held with the following
stakeholders to get their input and to keep them informed of the study’s progress. The
following table lists specific contracts that were made during the study. Those stakeholders
include:

e Cedar Avenue BRT Policy & TAC Group: The Consultant Team coordinated with the
Cedar Ave BRT Policy and TAC Groups during the study since providing a “transit
advantage” was a high priority.

o Local Elected Officials: This stakeholder group consists of elected officials from the
cities and counties along the TH 77 corridor. Several meetings were held with city
councils and county commissioners during the project.

e |-35W Solutions Alliance
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TH 77 Moveable Barrier Study - Information sharing

Date Contact
October 1, 2008 Cedar BRT TAC Group
October 28, 2008 Laura Adelman, This Week Newspaper — Phone Interview
November 14, 2008 | CIC Group
February 4, 2009 Senator Chris Gerlach
February 19, 2009 Representative Tara Mack
February 27, 2009 Representative Phil Sterner
March 12, 2009 35W Solutions Alliance
November 2, 2009 Bloomington City Council
November 2, 2009 Project Oversight Committee
November 5, 2009 | Apple Valley City Council
November 10, 2009 | Eagan City Council
November 17, 2009 | Dakota County Regional Rail Authority
November 19, 2009 | Cedar Ave Public Open House
December 1, 2009 Incident Management Meeting with Local Responders
December 2, 2009 Cedar Avenue Technical Advisory Committee Meeting
December 10, 2009 35W Solutions Alliance
February 18, 2010 Cedar Ave Public Open House
March 3, 2010 Cedar Avenue Technical Advisory Committee Meeting
March 3, 2010 Senator Chris Gerlach
March 3, 2010 Representative Tara Mack
March 9, 2010 Representative Phil Sterner
March 18, 2010 Cedar Ave Public Open House

March 23, 2010 Mn/DOT-Met Council Planning Staff

March 30, 2010 Mtg w[th _Apple Vallgy Mayor, City Admin, PW Director, and
Commissioner Branning

April 8, 2010 Apple Valley City Council

April 12, 2010 Bloomington City Council
April 13, 20010 Dakota County Physical Development Committee
April 15, 2010 Cedar Ave Public Open House

May 5, 2010 Cedar Avenue Technical Advisory Committee Meeting
May 11, 2010 Eagan City Council
May 13, 2010 Hwy 77 Public Open House
May 14, 2010 Capital Improvements Committee
May 20, 2010 Cedar Ave Public Open House
June 10, 2010 TAB Policy Committee
June 15, 2010 Mtg with Apple Valley Mayor, City Admin, and PW Director
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6.2

6.3

7.0
7.1

Drivers/Transit Users/General Public: This group of stakeholders consists of the driving
public who will be exposed to the improvements, transit riders in the corridor and the
general public that live along the corridor or that have businesses that may be impacted
by the corridor improvements. Two ‘open houses’ were conducted to provide information
to the general public and to solicit their comments.

Other Interested Parties: Interest is anticipated from the media, professional associations,
road safety experts, educational institutions, and other governmental agencies.

Public Community Outreach and Open Houses

Several public open house meetings were held to collect public comments and concerns on
the projects. Those comments are attached in the Appendix 5.

Website
http://www.dot.state.mn.us/metro/projects/hwy77managedlanes/index.html

Evaluation Summary
Findings
The findings of the study are summarized as follows:

1.

There are capacity deficiencies with the current configuration of northbound TH 77 in the
study area. Specifically, the two-lane freeway segment between the County Road 38 and
the Diffley Road Interchange and the Minnesota River Bridge are the two major
bottlenecks along the corridor.

Travel demand in the corridor is highly directional and characterized by home to
work/work to home trips in the AM and PM peak periods, with a heavy northbound
predominance in the AM peak period and southbound predominance in the PM peak
period. Southbound trips in the AM peak period can be easily accommodated by two
lanes through 2030.

Under no build conditions, the northbound traffic congestion deteriorates dramatically
during AM peak period, especially south of the Minnesota River Bridge. The congestion
level of the no build alternative along the corridor is worse than any of the build
alternatives.

The capacity constrained boundaries, especially the interchange of 1-494/1-35W, play
critical roles in identifying advantages and disadvantages for each alternative. The
amount of additional traffic served on the northbound TH 77 Minnesota River Bridge is
largely dependent on the realization of the improvements planned for 1-494 in order not
to overload the 1-494/TH 77 interchange.

Due to planned intensive development in the region, latent demand is sufficient to use the
capacity expansion proposed for the northbound TH 77 Minnesota River Bridge. As
mentioned previously, the demands on the Bridge need to be managed due to the capacity
constraints downstream. However, a high toll is required to lower the overall peak
demand to an acceptable level of about 1,100 vph on a MnPASS lane. This might price
out most of paying trips leaving approximately 25% HOV vehicles.

From TH 77 corridor travel time perspective, all the three primary alternatives provide
noticeable travel time savings for the travelers south of 1-35E while not much for
travelers north of 1-35E on the general purpose lanes. The Alternatives MnPASS 2B and
3B provide free flow MnPASS lanes for all the travelers along the corridor while the
Alternative 1A does not.
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7. Alternative 1A removes the two-lane bottleneck and preserves the current bus-only-
shoulder along the corridor. However, it worsens the current bottleneck at the Minnesota
River Bridge, resulting in longer travel time for travelers from ramps between 1-35E and
TH 13 to the 1-494 and north. Furthermore, it does not provide advantages to HOVs and
SOVs willing to pay.

8. The general purpose lane options of the Alternatives 2B and 3B overload the 1-494/TH 77
interchange due to their higher unmanaged demands on the Minnesota River Bridge. The
operations of the TH 77 and 1-494 freeways become unacceptable, although the 2B and
3B general purpose alternatives provide more vehicle hours of delay reduction from a
regional perspective. Their corresponding MnPASS options provide better operations
along the TH 77 corridor and its adjacent roadways because the demands on the TH 77
corridor can be managed.

9. Itis noted that Alternative 2B requires the removal of the bus shoulder on the Minnesota
River Bridge while Alternative 3B does not. The removal of the bus-only-shoulder
reduces the reliability of the transit operations on the bridge. Also, the loss of the
shoulders negatively impacts snow storage and removal operations on the bridge.

10. For Alternative 3B, the point where the contra-flow lane merges back onto northbound
TH 77 should be located north of the exit ramp to the Old Shakopee Road and south of
1-494. Due to corridor constraints north of Old Shakopee Road, the crossover from the
contraflow lane to northbound TH 77 is located south of Old Shakopee Road, parallel to
TH 77 until a point beyond the nose of the exit to Old Shakopee Road. A raised barrier
may be required to prevent the merging traffic from attempting to weave across to the
Old Shakopee Road exit. Buses operating in the contraflow lane would not be able to exit
to the Mall of America. The relocation of the merging point north of 1-494 will not
relieve the operations of the 1-494/TH 77 interchange. It only changes travel patterns
along the corridor. When the merging point is relocated from south of 1-494 to north of
1-494, the travelers from south on TH 77 would only use the TH 77 general purpose lanes
to access 1-494 while those travelers continuing on TH 77 north of 1-494 would have the
option of using the contra-flow lane. The demands for the 1-494/TH 77 remain unchanged
for the two scenarios.

11. There are trade-offs for the intermediate access at the Cliff Road Interchange proposed
for Alternative 3B. While it provides a free flow lane to the travelers from I-35E, it
creates weaving problems between I-35E and the new entrance ramp to the contra-flow
lane on the left. Further study is necessary to identify the preferred location, if any, for
the intermediate access.

12. For Alternatives 1A and 2B, the bridge over 1-35E needs restriping to accommodate the
outside lane-add. It is noted that there is an adverse superelevation on the outside lane
over the bridge as the result of the restriping. The adverse superelevation does not meet
design standards for roadway cross-slopes and therefore creates safety concerns. Another
safety concern is that to accommodate adding the outside lane, the inside weave area is
narrowed. Widening or re-decking the bridge could be an option to remedy the safety
problems but would add significant costs to this alternative.

13. Additional analysis and study on the typical sections for Alternative 3B are necessary. A
variety of typical sections would be considered in the pre-design phase to better
accommodate exiting infrastructure.

14. Alternative 3B will require special accommodations for emergency vehicle operations.
Possibilities include providing emergency pullouts and openings in the barrier at
CroSSOVers.
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15. It is noted that the construction for the project is not funded. In the recent Metropolitan
Highway System Investment Study (MHSIS), it is concluded that highway investments in
the Metro Long Range (LR) plan should be focused on the need to enhance system
performance including managing and optimizing effectiveness of the existing system,
and implementing strategic and affordable capacity expansion. Alternatives 2B MnPASS
and 3B MnPASS are consistent with the Metro LR plan while Alternative 1A does not
provides managed lanes to comply well with the plan. It makes difficult for
Alternative 1A to compete for funding.

7.2  Alternative Advantages and Disadvantages

The study reveals each primary alternative has its advantages and disadvantages. They are
summarized in Figure 13.

7.3  Next Steps

The next step in the project development process is to complete preliminary engineering and
an environmental review to address Federal and State environmental regulations. Based on
input from project partners Apple Valley, Bloomington, Dakota County, and Eagan,
Alternatives 2B and 3B will be brought forward for further consideration. Letters of support
from each partner are included in Appendix 6.

During the preliminary engineering phase, connections from the Cedar Grove Transit Station
in Eagan to Highway 77 will be considered to enhance transit service at this location.
Preliminary layouts for Cedar Grove connection will be developed in conjunction with the
Highway 77 layout.

The scope and scale of environmental analysis to be conducted will be determined in
coordination with FHWA. The environmental review process will involve an assessment of
the full range of social, economic, and environmental factors including:

o Air quality

o Contaminated properties

e Environmental justice

e Fish and wildlife

o Historic and archaeological

¢ Noise

e Threatened and endangered species
o  Water quality

o Wetlands
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Figure 13 — Alternative Advantages and Disadvantages

Alternative Advantages Disadvantages
No construction cost NB traffic congestion deteriorates dramatically
No build during a.m. peak period, especially south of the

Minnesota River Bridge

ApniS saue] pabeuey J0puI0D /) HL

Alternative 1A

Relieves bottleneck north of 138th Street

Provides congestion relief for general purpose traffic over no
build

No increased capacity over river — moves bottleneck
to Hwy 13

Does not enhance advantages to transit

Does not provide congestion-free choice for general
purpose traffic and carpools

Does not improve travel time reliability

Inconsistent with MHSIS long range plan currently
under review

Worsens the current bottleneck at the Minnesota
River Bridge

Requires concrete median barrier from 138th Street
to I-35E

Alternative 2B

MnPASS (Open Access)

Relieves bottleneck north of 138™ Street and at the river
bridge without overloading 1-494 interchange

Increases capacity over bridge - attracts trips away from
regional system

Provides transit advantage for express buses from the City of
Apple Valley

Provides congestion-free choice for general purpose traffic
and carpools

Improves travel time reliability — except for station-to-station
transit service and express buses from the City of Eagan

Requires concrete median barrier from 138th to
I-35E

Lack of bus shoulder over bridge takes away transit
advantage for station to station service and express
buses out of Eagan — limited travel time reliability

Limited snow storage will require peak period lane
closures during some snow storms
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Alternative Advantages Disadvantages
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Alternative 3B ¢ Relieves bottleneck north of 138th Street and at the river ¢ Ongoing operations and maintenance costs
Interim Access bridge without overloading the 1-494 interchange e Intermediate access north of I-35E does not provide
MnPASS ¢ Increases throughput over bridge, attracts trips away from access to contra flow lane for users north of 1-35E
regional system e Weaving problems between I-35E and the new
o Provides transit advantage for express buses from Apple contra-flow interim access ramp

Valley and south while preserving bus shoulders for station to | ¢ Reduces emergency vehicle access
station service and express buses from Eagan

o Does provide congestion-free choice for general purpose
traffic and carpools

e Does improve travel time reliability
o Utilizes existing infrastructure
o Provides Contra-flow Access for Travelers from 1-35E

86S5.0T AINLNIN

T abed




Appendix 1

Appendix 1-1: Lane Diagrams — Alternative 1 and Subalternatives
Appendix 1-2: Lane Diagrams — Alternative 2 and Subalternatives
Appendix 1-3: Lane Diagrams — Alternative 3 and Subalternatives
Appendix 1-4: Lane Diagrams — Alternative 4 and Subalternatives
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Alternative 1A

@ o
. . I | [} [}
3rd Lane Expansion - 138th to Diffley i Southbound TH 77 i g g
: z »n
Cty Rd 38 127th St | from NB 35E to NB 35E from SB 35E to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
: 2 2 B 494
i = =
L NN N v N7 NN\ lnga_asaco
SBTH77 <+— 1 «— -«
- | — <+«— SBTH77
i
i
— @ — —
NB TH77 — | -— —* NBTH77
— ] — —> WB 494
: —> EB494
Cty Rd 38 127th St ; to NB 35E  from NB 35E to SB 35E  from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB13  from SB 13 Old Shakopee Rd Lindau
| I Killibrew
i Northbound TH 77 MN River
Apple Valley Eagan Eagan Bloomington
Alternative 1B | | % %
3rd Lane Expansion - 35E to Diffley i Southbound TH 77 : g g
H z n
Cty Rd 38 127th St ' from NB 35E to NB 35E from SB 35E to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
i ~—__ £ £ EB 494
N~ N\ NN L \ / NN\ Lindau 494 CD
-— : «—
SBTH77 <+— 1 P -
-— 1 o <«— SBTH77
|
|
— TN i
NBTH77 — ! - —
— | i —* NBTH77
-3 —> WB 494
—> EB494
Cty Rd 38 127th St : to NB 35E  from NB 35E
! to SB 35E from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB 13  from SB 13 . Old Shakopee Rd Lindau
| Northbound TH 77 MN River Killibrew
Apple Valley Eagan Eagan Bloomington
PN &us ony Shouer
Proposed General Purpose Lane Improvement
/ @"“NEbo}
& 1
o = Appendix 1-1
[ . .
/A % = TH 77 Managed Lanes StUdy Lane Diagrams for Alternatives 1A&1B
S EH = Qg Between 140th Street and [-494 Northbound 3rd Lane Expansion
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Alternative 2A (left new MnPASS or General Purpose Lane)

o o
| | 0 0
4th Lane Extension - Inside Lane Add | Southbound TH 77 : 8 S
H =z (2]
Cty Rd 38 127th St ' from NB 35Ito NB 35E from SB 35fto SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
1 = = EB 494
s N\ NN\ e RX—77 NN\ Lingau 454 CD
SBTHT7 == —
+<— SBTH77
—_—
o TIIIIITIIIIA\NIITIoiooooo — e
NB THT7 =% e —————,———,—,——,——,—,—,—_—,—_—_—_—_—_—_—_——_———————,, e N —> WB 494
—> EB494
77
Old Shakopee Rd Lindau
Cty Rd 38 127th St I to NB 35E  from NB 35E to SB 35E from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB 13  from SB 13 illibrew
I Northbound TH 77 MN F!ziver Would have to look at how to end 4th
Apple Valley Eagan Eagan Bloomington lane. Could end at Old Shakapee
(showed) or push through to 494 ramps
like in contraflow alternative 3A.
Alternative 2B_MnPASS (left new MnPASS Lane) % &
4th Lane Extension - Outside Lane Add ! Southbound TH 77 8 S
! z %)
Cty Rd 38 127th St | from NB 351to NB 35E from SB 35fto SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
i E E EB 494
Lindau 494 CD
SBTHT7 e —
| <+<— SBTH77
—
N8 77— aaa—a—-—r s mmmmmmmmmmmmmmmmmmmm e — NBTH77
—> WB 494
—> EB494
Cty Rd 38 127th St ' to NB 35E  from NB 35E to SB 35E from SB 35E Cliff Rd Diffley Rd Old Shakopee Rd Lindau
[ toNB 13  from NB 13 to SB13  from SB 13 | Killibrew
1 Northbound TH 77 MN River
Apple Valley ~ Eagan Eagan Bloomington
Note:
OA1 (MnPASS Begin): Open Access to MnPASS traffic from 140th Street
OA2: Open Access to MnPASS traffic from Cty Rd 38 and 127th entrance ramps and MnPASS traffic to NB and SB |-35E exit ramps
OA3: Open Access to MnPASS traffic from NB and SB I-35E entrance ramps and MnPASS traffic to Cliff Road exit ramp
OA4: Open Access to MnPASS traffic from Cliff Road entrance ramp and MnPASS traffic to Diffley Road exit ramp
OAD5: Open Access to MnPASS traffic from Diffley Road entrance ramp and MnPASS traffic to NB and SB TH 13 exit ramps
OAB: Open Access to MnPASS traffic from NB and SB TH 13 entrance ramps
OA7(MnPASS end):Open Access to Old Shakopee Road exit ramp and further north
I Bus Only Shoulder
Proposed General Purpose Lane Improvement
I Proposed MnPASS or General Purpose Lane Improvement
\“NESO).
4—
Q A dix 1-2
\._, ppendix
= . :
% = TH 77 Managed Lanes StUdy Lane Diagrams for Alternatives 2A&2B
% Q: Between 140th Street and 1-494 Northbound 4th Lane On Bridge
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SBTH 77

NB TH77

SBTH77

NB TH77

SBTH 77

NB TH77

SBTH 77

NB TH77

Alternative 3A (Contraflow General Purpose Lane or MnPASS Lane) | 1 4 x
Contraflow - North End Lane Add Alternative (AM Peak) i Southbound TH 77 1 e} e}
H o o
| =z 2]
Cty Rd 38 127th St I from NB 35tto NB 35E from SB 35t to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
H = = B 494
s NN SN\ s N7 N\ ngas 500
-— ] -~
-— | -~ -—
-— ; —> AN +— SBTH77
: s
i _ . o \
i |P0tent|al Intermediate Access / /’
: 7 —
— i . — —> NBTH77
. i — WB 494
— h — EB 494
Cty Rd 38 127th St : to NB 35E  from NB 35E to SB 35E from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB13  from SB 13 Old Shakopee Rd Lindau
| 1 Killibrew
‘ Northbound TH 77 MN River
Apple Valley Eagan Eagan Bloomington
Alternative 3B (Contraflow General Purpose Lane or MNPASS Lane) | 1
Contraflow - North End Merge Alternative (AM Peak) i Southbound TH 77 i é é
H 1] o
|
Cty Rd 38 127th St I from NB 35Eto NB 35E from SB 35Eto SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 zg (g OSR exit Killibrew
! RS // 2 2 B 494
N7 N\ NN\ L \ NN\ Lindau 494 CD
«— 8 f— +— SBTH77
| ///'
; |Potentia| Intermediate Access %
! s
— i ‘e — —
— i —> NBTH77
- : —> WB 494
— EB494
Cty Rd 38 127th St I'to NB 35E from NB 35E to SB 35E  from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB13  from SB 13 Old Shakopee Rd Lindau
| H Killibrew
1 1
: Northbound TH 77 MN River
Apple Valley Eagan Eagan Bloomington
Alternative 3C (Considered but ruled out) \ | & x
Contraflow - South End Start South of I-35E, North End Merge(AM Peak) | Southbound TH 77 : e} o
o o
H =z 2]
Cty Rd 38 127th St ' from NB 35tto NB 35E from SB 35t to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
I = = B 494
s NN SN\ e N7 NN\ ngas_a5aco
-— -—
o +— SBTH77
— _\ —
— —> NBTH77
— —> WB 494
—> EB 494
Cty Rd 38 127th St | toNB 35E from NB 35E to SB 35E from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB13  from SB 13 Old Shakopee Rd Lindau
i I Killibrew
: Northbound TH 77 MN River
Apple Valley Eagan Eagan Bloomington
1 |
i i
. . i i
Alternative 3D (Considered but ruled out) i i 4 x
Contraflow - South End Start North of I-35E, North End Merge(AM Peak) | Southbound TH 77 e} o
o o
H =z 2]
Cty Rd 38 127th St ' from NB 35tto NB 35E from SB 35t to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
I = = B 494
s NN SN\ e N7 NN\ ngas_a50co
-— : i
-— H -— -—
t — «— SBTH77
T
i
i
— T\ ‘ — —
— —> NBTH77
— —> WB 494
—> EB 494
Cty Rd 38 127th St | toNB 35E from NB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 toSB13  from SB 13 Old Shakopee Rd Lindau
i to SB 35E  from SB 35E MN Flziver Killibrew
Apple Valley Eagan Northbound TH 77 ! .
Bus Only Shoulder Eagan Bloomington

Proposed General Purpose Lane Improvement

_ Proposed MnPASS or General Purpose Contraflow Lane
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£ Between 140th Street and 1-494 Northbound Contral Flow

/ 5 1' Appendix 1-3
/A. % E_ TH 77 Managed Lanes StUdy Lane Diagrams for Alternatives 3A,3B,3C&3D




6/29/2010

Alternative 4A

o o
7] 7
Southbound Contraflow - South End Merge (PM) i Southbound TH 77 g S
H z n
Cty Rd 38 127th St I from NB 351to NB 35E from SB 35t to SB 35E Cliff Rd Diffley Rd from NB 13 to NB 13 from SB 13 to SB 13 g g OSR exit Killibrew
! = = B 494
N/ N\ NN\ Sl N NN\ Lindau 494 CD
b - )
s8TH?7? *— __ e —,—,—,,—,—,—,—,,—,—, e, —— —, e — -
— - «— SBTH77
]
i
i —
NBTHT?7  — Y L Nemm
- ce——mmmm s s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e T e —— — WwB494
| —> EB494
Cty Rd 38 127th St I to NB 35E  from NB 35E to SB 35E  from SB 35E Cliff Rd Diffley Rd toNB 13  from NB 13 to SB 13  from SB 13 Old Shakopee Rd Lindau
B : Killibrew
! Northbound TH 77 MN River
Apple Valley Eagan Eagan Bloomington
[N Bus Only Shoulder
Proposed General Purpose Lane Improvement
I Proposed MnPASS or General Purpose Contraflow Lane
Appendix 1-4
TH 77 Managed Lanes Study

Between 140th Street and 1-494

Lane Diagrams for Alternative 4A
Southbound Contral Flow




Appendix 2

Appendix 2-1: Concept Layout — Alternative 1A (See attached CD)

Appendix 