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A. INTRODUCTION

The objective of this technical memorandum is to document the evaluation of constructing the
project in phases depending on the overall project cost, funding availability, traffic operational
needs, and final alternative selection for the Northern Rochester Transportation Study (NRTS).
This technical memorandum includes a summary of the recommended improvements, a
discussion on the opportunities for phased improvements, phased improvement concepts,
preliminary cost estimates, and an estimate of when each phased improvement should be
implemented. This information will help the various public agencies in the implementation of
the NRTS recommended improvements.

B. RECOMMENDED IMPROVEMENTS

Through a comprehensive concept development and evaluation process, including public
involvement and other agency involvement, the NRTS project management team (PMT)
identified the following recommended ultimate improvements within the study area:

55th Street

® Single Point Urban Interchange
e Easterly relocation of the East Frontage Road/Bandel Road intersection

e Upgrade of 55th Street to six-lanes between Members Parkway and the East Frontage
Road/Bandel Road intersections
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65th Street Interchange

® Folded Diamond Interchange

e Auxiliary Lanes along TH 52 between 55th and 65th Streets

The recommended improvements are also shown in Figure 1.

Preliminary cost estimates were developed for the recommended improvements shown in
Figure 1. The total estimated range of costs of the recommended improvements is $52.6 to
62.3 million, with the 65th Street improvements accounting for $15.6 million of the total costs,
and the 55th Street improvements accounting for the remaining $37.0 to 46.7 of the total costs.

C. OPPORTUNITIES FOR PHASED IMPROVEMENTS

Funding is not currently available to construct all of the recommended improvements at 55th
and 65th Streets. Furthermore, not all of the recommended improvements are currently
needed, particularly at 55th Street. In order to identify opportunities for phased
improvements, a series of design collaboration meetings were held. The purpose of these
design collaboration meetings was to discuss the recommended improvements at 55th Street
and identify opportunities for phased improvements.

Design Collaboration Meetings

The first design collaboration meeting was held on November 10, 2010 and included Mn/DOT
and City staff. The second design collaboration meeting was held on November 17, 2010 and
included Mn/DOT, FHWA, Olmsted County, and City staff. The purpose of these meetings was
to review the various improvement concepts and identify a phased improvement option that
could be completed with the $2.75 million of funding available to the City, and is consistent
with the ultimate TH 52/55th Street interchange improvements recommended by the NRTS in
order to minimize throw-away costs.

A total of eleven (11) improvement concepts were reviewed. The improvement concepts fell
into three general design categories:

® Roundabouts
* Diverging Diamond Interchange
e Other Interchange Improvements

Copies of each of the eleven improvement concepts (including preliminary construction costs)
are presented in Appendix A. A brief summary of the each, along with the outcomes of the
design collaboration meetings follows.
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Roundabout Concepts

Five roundabout concepts were presented for consideration, three with improvements made to
the East Frontage Road/Bandel Road intersection, and two without.

Roundabout Concepts with Improvements to the East Frontage Road/Bandel Road Intersection

Figure A-1 of Appendix A shows the three roundabout concepts with improvements made to
the East Frontage Road/Bandel Road intersection. Improvement options to the East Frontage
Road/Bandel Road intersection ranged from relocating only the north or south leg of the East
Frontage Road, to the relocation of both. As shown in Figure A-1, the preliminary construction
costs associated with these three concepts range from $4.9 to $5.5 million.

Roundabout Concepts without Improvements to the East Frontage Road/Bandel Road
Intersection

Figure A-2 of Appendix A shows the two roundabout concepts without improvements made to
the East Frontage Road/Bandel Road intersection. Each of these improvement options keep
the 55th Street/East Frontage Road/Bandel Road intersection in the same location as the
existing conditions; however, certain traffic movements of this intersection are modified
through the use of median closures and downstream u-turns at either a roundabout or a
“loon”, or an elongated roundabout. As shown in Figure A-2, the preliminary construction costs
associated with these three concepts range from $3.7 to $4.2 million.

Diverging Diamond Interchange Concepts

Three Diverging Diamond Interchange (DDI) concepts were presented for consideration. Two
with improvements made to the East Frontage Road/Bandel Road intersection, and one
without.

Figure A-3 of Appendix A shows the three DDI concepts. A DDI is a relatively new, innovative
interchange design that helps to improve intersection safety while meeting the often conflicting
demands for increased capacity, decreased congestion, and minimized infrastructure costs.
The DDI removes the need for left-turn signal phasing by crossing traffic to the left side of the
roadway between the interchange ramps. Once on the left side of roadway, vehicles can make
their left turns onto the interchange ramps without stopping and/or conflicting with the
opposing through traffic. A crossover at the downstream ramp intersection redirects the traffic
back to the right side of the roadway. The primary advantages to a DDI are typically lower
construction costs (preservation of existing infrastructure), improved safety (fewer conflicts),
increased capacity, and decreased delays. As shown in Figure A-3, the preliminary construction
costs associated with the three DDI concepts range from $3.2 to $10.4 million.

Other Interchange Concepts

Three other interchange concepts were developed for consideration, two added loops to the
existing TH 52/55th Street interchange, while the third kept the existing interchange
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configuration but relocated the East Frontage Road/Bandel Road intersection. Figure A-4 of
Appendix A shows the two concepts that add loops to the existing TH 52/55th Street
interchange in order to better accommodate heavier traffic movements. Figure A-5 shows the
concept that keeps the existing interchange intact, but relocates the East Frontage Road/Bandel
Road intersection.

As shown in Figure A-4, the preliminary construction costs associated with the two concepts
that add loops range from $5.0 to $8.5 million. As shown in Figure A-5, the preliminary
construction costs associated with the concept that keeps the existing interchange
configuration, and relocates the East Frontage Road/Bandel Road intersection is approximately
$2.7 million.

Outcomes of Design Collaboration Meetings

Based on a preliminary review the construction costs, the PMT concluded that it would be
difficult to construct any concepts that involves the relocation of the east frontage road with
the $2.75 million in funding that is currently available to the City. This is primarily due to the
anticipated costs associated with right-of-way and relocation of existing businesses. Therefore,
the PMT requested that interim improvement options that require minimal right-of-way should
be investigated further. The PMT recommended that additional phasing options be considered
that further break down the proposed improvements into smaller projects in order to better
match the available funding. Possible phasing options include:

e Add lanes to the existing 55th Street bridge

e Realign the East Frontage Road/Bandel Road intersection

e Convert the existing TH 52/55th Street interchange to a DDI

e Construct the ultimate Single-Point Urban Interchange (SPUI) and upgrade 55th Street
to six-lanes between Members Parkway and the East Frontage Road/Bandel Road
intersections

A copy of the meeting summary of the November 2010 Design Collaboration meeting is
included in the attached Appendix B.

D. 55TH STREET PHASED IMPROVEMENTS

Based on comments received during the Design Collaboration Meetings, the proposed 55th
Street improvements (in the vicinity of the TH 52 interchange) are proposed to be phased in
four parts:

® Phase 1: 55th Street Bridge and Ramp Improvements
e Phase 2: Relocation of the East Frontage Road/Bandel Road Intersection
e Phase 3: Conversion of the TH 52/55th Street interchange to a DDI
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® Phase 4: Construction of the Ultimate Single Point Urban Interchange (SPUI) and
upgrade 55th Street to six-lanes between Members Parkway and the East Frontage
Road/Bandel Road intersections

Copies of each of the proposed 55th Street phased improvement concepts (including
preliminary construction costs) are presented in Appendix C. A brief summary of the each
follows.

Phase 1: 55th Street Bridge and Ramp Improvements

The first phase of the 55th Street improvements consists of the widening of the 55th Street
bridge in order to provide dual east- and westbound left-turns at the TH 52 on ramps, the
widening of the TH 52 on-ramps to accommodate the dual left-turns from 55th Street, the
addition of a second northbound right-turn lane on the TH 52 off-ramp, the addition of second
southbound left-turn lane on the southbound TH 52 off-ramp, and the revisions to the 55th
Street/Clearwater Road intersection to create a right-in/right-out for Clearwater Road north of
55th Street. Figure C-1 in Appendix C shows the recommended Phase | — 55th Street bridge and
ramp improvements.

From a traffic operations standpoint, it is estimated that the proposed Phase | improvements
will provide approximately 30 percent reserve capacity over the existing conditions. This
corresponds to approximately 7 to 10 years of additional roadway capacity depending on the
background traffic growth that is assumed. It should be noted that this estimate assumes that
the 65th Street interchange with TH 52 is constructed and operational.

The estimated range of costs associated with recommended Phase | of the 55th Street
improvements is $2.9 to 3.8 million.

It is anticipated that the environmental process for the proposed Phase 1 improvements of
55th Street will include the preparation of Categorical Exclusion (CatEx) since Phase 1 is already
programmed, has independent utility from the other proposed phases, and the scope of the
proposed improvements is limited in extent.

Phase 2: Relocation of the East Frontage Road/Bandel Road Intersection

The second phase of the 55th Street improvements consists of the relocation of the East
Frontage Road/Bandel Road intersection approximately 375 feet to the east along 55th Street
in order to provide better spacing between the TH 52 east ramps and the east frontage road.
There are currently two options for the future relocated 55th Street intersection with the East
Frontage Road/Bandel Road, a roundabout or a standard signalized intersection. Figure C-2ain
Appendix C shows the roundabout option and Figure C-2b shows the traffic signal option. As
shown in Figure C-2a, the roundabout option impacts seven (7) parcels in varying degrees.
Figure C-2b shows that the traffic signal options will likely impact twelve (12) parcels in varying
degrees.
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From a traffic operations standpoint, it is estimated that the proposed Phase Il improvements
(combined with the earlier Phase | improvements) will provide approximately 35 percent
reserve capacity over the existing intersection geometrics. This corresponds to approximately
10 to 15 years of additional roadway capacity depending on the background traffic growth that
is assumed. It should be noted that this estimate assumes that the 65th Street interchange
with TH 52 and the Phase 1 55th Street improvements are constructed and operational.

The estimated range of costs associated with recommended Phase Il of the 55th Street
improvements is $4.6 to 5.25 million for the roundabout option, and $6.0 to 6.9 million for the
traffic signal option. The difference between the two options is primarily due to the $1.5 to
$1.7 million of additional right-of-way costs associated with the traffic signal option.

It is anticipated that an EA will be prepared for the proposed 55th Street improvement Phases 2
and 3 since they are somewhat interdependent from an operational standpoint. A funding
strategy for Phases 2 and 3 will be developed at the same time that the EA is being prepared.

Phase 3: Conversion of the TH 52/55th Street interchange to a DDI

Since the 55th Street bridge is relatively new and has not yet reached its design life, it is
desirable to consider phased improvement options that extend the useful life of the existing
bridge rather than options that require a new and/or greatly expanded structure. The
proposed Phase Il conversion to the Diverging Diamond Interchange (DDI) will help to extend
the useful life of the existing 55th Street bridge over TH 52 since it will utilize the existing
bridge, as modified by Phase 1, pavement width for the reconfigured lanes. Figures C-3a and C-
3b show the proposed DDI option with the proposed roundabout and traffic signal at the
relocated East Frontage Road/Bandel Road intersection. As shown in Figures C-3a and C-3b, the
proposed DDI option utilizes the existing bridge as modified by Phase 1, and will not require
additional right-of-way. The existing signals at the 55th Street intersections with the TH 52 East
and West Ramps will be replaced with simplified two-phased traffic signals at the proposed
Crossovers.

From a traffic operations standpoint, it is estimated that the proposed Phase Ill improvements
(combined with the earlier Phase | and Il improvements) will provide similar travel time and
capacity levels as the ultimate recommended SPUI (Phase IV improvement). Table 1 shows the
comparison of the Phase Ill DDI and the Phase IV SPUI. As shown in Table 1, there is essentially
no difference between the reserve capacity of the DDI versus the SPUI. The only real
measurable traffic-related difference between the DDI and the SPUI is the travel time/speeds
through the interchange area. The SPUI reports lower travel times, vehicle miles traveled, and
higher operating speeds than the DDI under the year 2035 p.m. peak hour traffic conditions.
This is primarily due to the slower speeds associated with the alignment shifts that are required
at the crossovers under the DDI alternative.
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While Table 1 also shows that the traffic signal option at the 55th Street intersection with the
East Frontage Road/Bandel Road provides greater reserve capacity than the roundabout under
year 2035 p.m. peak hour conditions, the traffic signal option also requires more lanes at the
intersection and has greater right-of-way needs than the roundabout option. It should be
noted that there are ways to potentially increase the ultimate capacity of the roundabout
option through the use of right-turn bypass lanes and/or additional lanes through the
roundabout. Since 55th Street east of TH 52 is currently planned to ultimately become a
County roadway, additional conversations are recommended with Olmsted County staff before
deciding which option is recommended at the 55th Street intersection with the East Frontage
Road/Bandel Road.

The estimated range of costs associated with recommended Phase IIl of the 55th Street
improvements is $6.7 to 7.9 million for the roundabout option, and $7.4 to 8.8 million for the
traffic signal option. The difference between the two options is primarily due to the additional
turn lanes needed with the traffic signal option.

It is anticipated that an EA will be prepared for the proposed 55th Street improvement Phases 2
and 3 since they are somewhat interdependent from an operational standpoint. A funding
strategy for Phases 2 and 3 will be developed at the same time that the EA is being prepared.

Phase 4: Construction of the Ultimate SPUI

The fourth and final phase of the 55th Street improvements consists of the construction of the
ultimate Single Point Urban Interchange (SPUI). In addition to the construction of the SPUI
interchange at the TH 52/55th Street intersection, Phase IV also includes the upgrade of 55th
Street to a six-lane roadway from Members Parkway to the East Frontage Road/Bandel Road
intersection. The ultimate SPUI options with the proposed roundabout and traffic signal at the
relocated East Frontage Road/Bandel Road intersection are shown in Figures C-4a and C-4b,
respectively.

Since the SPUI and DDI both provide similar provide similar travel time and capacity levels
under year 2035 p.m. peak hour conditions, the construction of the Phase IV improvements
could likely be delayed to such time that the 55th Street bridge might need replacement. At
that time, it is recommended that additional analysis is completed to determine the cost-
effectiveness to either reconstruct the bridge as a DDI or the ultimate SPUI.

The estimated range of costs associated with recommended Phase IV of the 55th Street
improvements (including the SPUI and the six-lane 55th Street to Members Parkway) is $22.8 to
27.0 million for the roundabout option, and $23.1 to 27.2 million for the traffic signal option.
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E. CONCLUSIONS AND RECOMMENDATIONS

Based on a review of the opportunities to phase the NRTS recommended improvements and
comments received during the design collaboration meetings, the PMT recommends that the
proposed 55th Street improvements (in the vicinity of the TH 52 interchange) be broken down
into smaller projects in order to better match the available funding. The recommended phasing
includes:

® Phase 1: 55th Street Bridge and Ramp Improvements

e Phase 2: Relocation of the East Frontage Road/Bandel Road Intersection

e Phase 3: Conversion of the TH 52/55th Street interchange to a Diverging Diamond
Interchange

® Phase 4: Construction of the Ultimate Single Point Urban Interchange and upgrade 55th
Street to six-lanes between Members Parkway and the East Frontage Road/Bandel Road
intersections

Since 55th Street east of TH 52 is currently planned to ultimately become a County roadway,
additional conversations are recommended with Olmsted County staff before deciding whether
the 55th Street intersection with the East Frontage Road/Bandel Road should be constructed as
a roundabout or a traffic signal under the recommended Phase Il improvements.

Given that the SPUI and DDI both provide similar provide similar traffic operations under year
2035 p.m. peak hour conditions, the construction of the Phase IV improvements could
potentially be delayed until the 55th Street bridge might need replacement. At that time,
additional analysis is recommended in order to determine the cost-effectiveness to either
reconstruct the 55th Street bridge over TH 52 as a DDI or the ultimate SPUI.

H:\Projects\6730\TP\Tech Memos\Tech Memo No. 6\Tech Memo 6_FINAL_6-23-2011.docx
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APPENDIX A

55th Street Phased Improvement Concepts
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Design Collaboration Meeting Summary
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Design Collaboration Meeting

Meeting Summary

Wednesday, November 17, 2010
Mn/DOT District 6 Offices
9:30 a.m. to 12:30 p.m.

MEETING DISCUSSION

I. Introductions

List of the meeting attendees is attached to this meeting summary.

II. Meeting Purpose

The purpose of the design collaboration meeting was to review and discuss
various interim and long-term solutions for the 55th Street interchange with

TH 52. The City of Rochester has approximately $2.7 million in funds available
in the year 2012 for improvements in the vicinity of the 55th Street interchange
with TH 52. The goal is to identify a phased improvement option that could be
completed with the funds available to the City, and is consistent with the ultimate
interchange improvement in order to minimize throw-away costs.

III.  55th Street Design Concepts

Initial 55th Street Concepts — A total of eleven (11) concepts were reviewed.
Eight of the concepts involved the relocation of the East Frontage Road/Bandel
Road intersection with 55th Street. The concepts generally fell into one of the
following four categories:

o Diverging Diamond Interchange (DDI) Options

o Roundabout Options with Relocated East Frontage Road
o Roundabout Options with Existing East Frontage Road
o Other Options

Each alternative included a preliminary construction cost estimate. Right-of-way
costs were not included at this time. Construction costs ranged from
$2.7 million for an option that only relocated the East Frontage Road to
$10.4 million for an option that includes a diverging diamond interchange with



Northern Rochester Transportation Study -2- November 17, 2010
Design Collaboration Meeting Meeting Summary

super-street design components and a relocated East Frontage Road. A copy of
the alternatives reviewed at the meeting is attached to this meeting summary.

¢ Summary of comments — Below is a summary of the comments offered during the
design collaboration meeting:

O

None of the concepts initially presented could be implemented using the
available City funds (the one option with a $2.7 million construction cost
involves the relocation of the East Frontage, which would add right-of-
way costs and result in a total project cost significantly higher than the
available funds).

Under existing conditions, there are heavy traffic movements to/from the
north leg of the East Frontage Road/Bandel Road intersection with 55th
Street (e.g. — heavy eastbound left-turn and southbound right-turn
movements at the East Frontage Road/Bandel Road intersection).
However, when the 65th Street interchange is built, the traffic volumes
drop for these two movements and the eastbound left-turn at the East TH
52 Ramp intersection with 55th Street becomes a heavier movement along
with the southbound right-turn at the West TH 52 Ramp intersection.

A question was asked if an interim improvement was required to meet a
certain design-year life (from a traffic operations standpoint) in order to be
eligible for Federal funds. Abbi Ginsberg said that she would check with
her FHWA colleagues to see if an interim design needed to be able to
accommodate design year volumes. [Editor’s Note: Subsequent to the
November 17, 2010 meeting, Abbi sent an e-mail clarification stating
that an interim design does NOT have to be able to accommodate
design year volumes, and that a better approach is to determine the
capacity for the interim design, and once that is reached, implement
the next phase of the recommended improvements.]

Initial comments from Mn/DOT’s Central Office Geometric Design Unit
included the following:

= Is the relocation of the East Frontage Road a “given”
improvement?

= The final design of the various phases of the recommended
improvements may want to consider the use of flashing yellow
left-turn arrows to help make the traffic signals more efficient.

Would FHWA allow direct access to the East Frontage Road/Bandel Road
from the northbound TH 52 ramp at 55th Street? [Editor’s Note:
Subsequent to the November 17, 2010 meeting, Abbi sent an e-mail
stating that the FHWA is open to this option as an interim solution
since TH 52 is not an Interstate.]
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o Need to look at additional phasing options that further breakdown the
proposed improvements into smaller projects, in order to match available
funding. Possible phasing options include:

= Add lanes to existing bridge (need to verify feasibility)
= Realign East Frontage Road
= Convert existing interchange to a DDI

= Construct the ultimate Single-Point Urban Interchange

IV. Action Items

e SRF to develop additional phasing options that will further breakdown the
proposed improvements into smaller projects, in order to match available funding.
Initial phase will look at additional lanes on the 55th Street Bridge (side-by-side
single left-turn lanes versus back-to-back dual left-turn lanes) and right-turn
channelization at on-ramps. Subsequent phases to investigate conversion to a
DDI, roundabouts versus traffic signals, and the timing of the relocation of the
East Frontage Road/Bandel Road intersection.

Attachments: Attendee List
55th Street Design Concepts

H:\Projects\6730\PM\Meetings\2010\1 1 17 10 Design Collaboration Meeting\NRTS Design Collaboration Mtg Summary.docx
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ATTENDEES
Name Organization Phone
Richard Freese City of Rochester 507-328-2426
Gary Shannon City of Rochester 507-328-2430
Jeff Bunch Mn/DOT District 6 507-286-7557
Greg Paulson Mn/DOT District 6 507-286-7502
Michael Schweyen Mn/DOT District 6 507-286-7636
Darwin Yasis Mn/DOT Central Office 651-366-4623
Abbi Ginsberg FHWA 651-291-6104
Kaye Bieniek Olmsted County 507-328-7070
Ken Holte SRF Consulting Group, Inc. 763-249-6732
Denny Eyler SRF Consulting Group, Inc. 763-475-0010
John Hagen SRF Consulting Group, Inc. 763-249-6726

Kevin Jullie

SRF Consulting Group, Inc.

763-249-6711

Aaron Vacek

SRF Consulting Group, Inc.

763-475-0010
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Recommended Phased Improvements: 55th Street
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