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The efficient movement of freight is vital to the economic competitiveness of the Twin Cities
metropolitan area, and truckighwaycorridors comprise a key component of the regional

freight transportation systam, along with rail and intermodal facilities, riverpobarge
terminals, and air cargo facilities.

This studysought to identify and prioritize the most significant regional truckighway
corridors It was conductedising a highly quantitative approachattook advantage of the
best available data on truck transportatiohhese data wergsupplementedhroughinterviews
with industry professionals anethgoinginput from a Technical AdvisoGroup (TAG). The TAG
was comprised of representatives from the savmetropolitan counties, MnDOTseveral
municipalities, and privatsectorpractitioners and met four times during the study process

The study aredighwaynetworkis shown inFigure ESL.
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Quantitative analysis of truck GPS data from study team member American Transportation
Research Institute (ATR$upportedthe finding that interstate highways, especiat94, 1694,

I-494, and 435W, are the most highly used highwaysaif truck corridors in the metropolitan
area.The interstate highway system is supported by a critiedvork of principal and minor
arterials that serve to provide redundancy to the interstate systamwell as providing doer
to-door access to manufacturing facilities, distribution centemgermodal freight hubs, and
ultimately, retailers and customex. The ATRI data facilitatehe analysis of a much more
comprehensiveroad network than whatwould have beerpossible using traditional truck
counts.

Four freightrelated sectors were identified on the basis of North American Industry
Classification Staraald (NAICS) codethese were manufacturing, consumer goods, natural
resources, and transportation and logistiésalysis of highly granular business establishment
data (from Infogroup USA, In¢.)illuminated clusters of freighigenerating businesses (by
annualsales value) as shown kiigure ES2. Many of the top clusters are located in the older
metro core, with others following the-494/1-694 ring, and stilbthers further afield in growing
freight clusters such as Shakopee.
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Corridors were evaluatedcross four factorsncludingaverage annuatruck volume, truck
percentageof total traffic, proximity toidentified freight clusters, and proximity toegional
freight terminals (i.e., rail intermodal yards, riverport termmals and MSP airport These
variables were weighted according to a custom weighting scheme developed in consultation
with the TAG. The results were validated wataff from each of the Counties and input on
truck issues was also solicited througterviewswith private-sector stakeholders.

Corridors were assigned to one of three tiers, usirdat-driven scoring procedureTier One
includesmore than 200 milesf interstate highways, reflecting the higignificanceof these

corridors. Howevetthe list of Tier 1 corridorss sufficiently expansive to also include more than

300 miles of principal and minor arteriataany of whichmayserveas theimportanta f I 3G YA f S¢
connection to freight destinations

The tiered corridors are displayed grapllg inFigure ES3.
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The mileage breakdown by tier is showrtable form inFigure ESA:

\ Interstate Principal Arterial Minor Arterial Total
Tier One 211 227 108 546
Tier Two 18 111 166 295
Tier Three 0 95 290 385
TOTAL 229 433 564 1226

Source: CPCS analysis

The Twin Cities region is not dominated by a single commodity or supply chainjradiisieies
served by shippers andarriers span the range from manufacturing to consumer goods
distribution, and from natural resources taransportation logistics. Some supply chains are
highly localized while othersmore broadly include regionaktate national, or international
soures and export destinations

The Twin Cities metrareaserves as a distribution and agricultural consolidation hub for much
of the Upper Midwest, and is home to a number of significant manufacturers. What these
companies share is that their econonsaccess in a competitive landscape depends on fast,
efficient, safe, and reliable truck transportation.

This Regional Truck Corridotsid® draws attention to a number of locations on the Tier One
corridors where performance issues such as truck delagfetys(i.e., truck crasheshave been

identified asa concernn previous studies, but also focusan off-interstatecorridorsthat have

not been the subject of recent analysedlthough this studywas notintended to be a
comprehensivanalysiof truck freight performance issues and solutions, it prop®aeimple

toolkit of technical and policgolutions that should be considered the development and
implementation ofprojectsto improve truck freight mobilityand will, in turn, support the

sustainabi A& | yR O2YLISGAGAOGSYySaa 2F GKS NBIA2YQa
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1Int|oduction

CPCS3vasretained by the Metropolitan Council (Met Council) to prepare a study on regional
truck highway corridors in the sevaounty, Twin Cities, Minnesota metropolitan area. The
studyidentified key truck corridors through the application of various truck amtlustry/land

use data sources.

1.2 Objectives

As described in the Scope of Work, the purpose of the study is:

To develop a better understanding of the most important highway freight corridors in the
Twin Cities and to use this information to better infornhiargy investment decisions in the
region.

1.3 Project Structure

The projectwas developed in three broad phases, as set outFigure 1-1. The present
deliverable is thé-inal Report.

Figurel-1: Phased Approach to the Study

Phase 0: Project Inception * Revised Work Plan and Schedule

Working Paper 1: Freight Data

Map of Freight Generators

Interview Framework Questionnaire
Working Paper 2: Industry Consultations

Phase 1: Obtain Required Data and
Information

*  Working Paper 3: Key Freight Corridors
Phase 2: Determination of Key Truck Corridors * Working Paper 4: Congestion Impacts
* Working Paper 5: Safety Issues

Phase 3: Report Preparation and Wrap-Up : gz:?tﬂzr;:pirltnvestment EecEnoatian

Legend l

- Project Phases Final Report

I
! ¥

Deliverable PowerPoint
Executive Summary .
Presentation

The project structuravas subsequently revised to consolidate Working Papers 4 and 5 into a
single Working Paper 4 covering delay and safety. Working Paper 6 was rearranged, with the

CRCS )
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component dealing with truck mobility solutions integrated into the new Working Paper 4, and
the remainder consolidated into a Conclusions & Recommendations memorandum.

1.4 Purpose of thisStudy

This study answexd the following key questiost

2 KFG FTNB GKS Y2aid KSIF@Aate dzaSR (i NHzeMinorO2 NNA R
Arterials?

1 Where and wheraretruck volumes greatest?
1 When and where is truck mobility most problematic?
What freight-dependent economisectors are most impacted by mobility issues?

1 What are their major freight activity clusters (i.e. major truck traffic
generators/destinations)?

T 126 R2 GKS&aS Y2o0AftAde AaadzsSa AYLI OG GKS LI
and what is the implication for their competitiveness?

What safety issues and geometry constraints negatively impact the performance of key
freight corridors?

What road idSadyYSyia gAtt EAStR GKS 3INBIFGSai 0S
competitiveness and growth, and the quality of life of residents in the Twin Cities area more
broadly?

1 What underlying data and analysis can best support and justify road investment
priorities?

1 What, beyond investment in capacity or lane miles can help achieve the greatest
performance out of existing key corridors (e.g. ITS, demand management approaches,
etc.)

1.5 Methodologyand Limitations

CPCS used a dadaiven approach, relyingn datafrom MnDOT and ATRamong other

a2 dzZNOSad / twa$ dsa cohslltaiM® deékikg feedback, input and validation from

the Technical Advisory Group (TAG) as well as from Met Council. The TAG is a group consisting
of representatives from each of the Counties, MnDOT, and private companies. The
methodology for @ch stage of this paper is described in the relevant chapter and section.

Part of the analysis in this paper relies on third party data. While @& &asonable efforts
to crosscheck data sources where appropriate, CPCS cannot guarantee the acdutiaicg o
party data.

CRCS 2
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1 This study was focused on the sevayunty Twin Cities metropolitan area (plus small urbanized
portions of Sherburne and Wright counties).

1 The study used aminovative method of estimating truck volumes on all principal and minor
arterialsinthemetrqgo @ € SASNI IAy 3T ! ¢wLQa yFdA2ylf GNHzO|l Dt {
G2 YIFIGOK ay5h¢Qa |/ !15¢ (NHzO]l @2f dzySao

1 This method took advantage of the main betefiof both sources: sample size
comprehensiveness (MnDOT), and currency and geographic coverage (ATRI).

9 This study also used highly granular business establishment data provided by Infogroup USA to
identify clusters of freightyenerating businesses by eaghfour key regional economic sectors.

1 The highly datadriven approach was supplemented by interviews with industry practitioners.
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2.1 Introduction to Study Area

2.1.1 Study Area

This studyfocusedon the severcounty, Twin Cities metropolitan are@(oka,Carver, Dakota,
Hennepin, Ramsey, Scott, and Washingountie3. At the request ofthe Met Council,
portions of nearby Sherburne and Wright Countiesre alsoindudedas theyare a part of the
official Censuslerived Twin Citiesurbanzed area These apidly growingsub-areasinclude
several freightdependentbusinessesThe study area is shown graphicallyFigure2-1.
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2.1.2 Study Area Road Network

Figure2-2 shows the road networkonsidered and evaluated throughe study. This study
specifically focused on roads classified as Rrai@ndMinor Arterials. Thd=ederal Highway
Administration (FHWA) defines three main functional classes of roadterials are
distinguished from collectors and local roads, which primarily provide access to communities
and to arterial roads. Arterials are in turn segmented into Principal and Minor Arterns: t
network of Principal Arterials largely overlaps wittierstate and National Highway System

CRPCS ’
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(NHS) networks, while the network of Minor Arterialsriere denseand moregeographically
extensive.

Figure2-2: Study Area Road Network
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2.2 Overview of Literature and Data Sources

2.2.1 Literature and Data Reviewed

Literature Reviewed

Several recent MNDOT and Met Council studies were reviewed in undertaking this study. These
include:

1 Twin Cities Metropolitan Region Freight Syiyiflet Council/MnDOT, 2013)
1 Thrive MSP 2040 (Met Council, 2014)

CRCS
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1 2040 Transportation Policy Plan (Met Council, 2015)
1 Transportation System Performance Evaluation Report (Met Council, 2012)
1 Minnesota Statewide Freight System Plan (MnDOT, 2016)

Data Reviewed
The key data sources used for this study were as follows:

1 Heavy Commercial Annual Average Daily Traffic (HOA&Blimates based on data
collected by MnDOT through automatic traffic recorders (ATRS), virigtotion (WIM)
sites, anddaytimevehicle clasfication counts.

1 Global positioning system (GPS) dfatatruck fleetsfrom the American Transportation
Research Institute (ATR&®) memberof the study team.

1 Business establishment data available from InfograuSA a private company
specializing irollecting and sellinpusiness and consumer data

1 Other data from MnDOT, including crash data from the online Crash Mapping Analysis
Tool (CMAT).

2.2.2 Description of Data Sources

These data sources are detailed in greater depth, including descriptions of trexigts and
weaknesses:

MnDOT HCAADT Volume Data

In the Twin Cities, the best available truck count data are available from MnDOT. MnDOT
definestruck volumes asleavy Commercial Annual Average Daily Traffic (HCAWRAIN the

study area there are 15+ ATRs collecting vehicle class data, and six WIM sites, both of which
sources provide continuous data collection. These sources are supplemented with vehicle
classification counts, which armon-continuous and schedulech imost cases once every six
years.Unlike in the remainder of the state, counts in the Twin Cities area are conducted
manually rather than by 48our tube count. The manual counts aréndur counts generally
conducted from 9 AM;, 1 PM midweeK. Althoughmanual countsdo not cover a full day, they
have the advantage @nabling collection ofiot only axle spacing batisobody type data. The
datawere collected between April and October, and recorded on an hourly basis. MNnDOT uses
data from its continuous amts to generate AADT and HCAADT estimates for these count
locations. There are hundreds of these sites in the study area.

l f 6K2dzZAK ay5h¢Qa lyydzf | @SNF IS WRikhkebpecttai NI FFA O
coverage, the availability of vehicleaskification data is moreestrictive In general, truck

1 Consultations with MNnDOT
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volumes are available for the Principal Artetigghwaynetwork; however, coverage for the
Minor Arterial network is quite limitedFigure2-3 shows truck volumes oMnDOTTH (trunk
highways)ased or2012data? Although the counts also cover the interstate highways, these
are removed from the map temphasizehe coverage on nointerstate corridors.

-1 ‘- uonRaplds i

Brunklyn Park

WISCONSIN

oty
HCAADT, 2012

—
10,000 5,000 2,500

Percent Truck

5 orbelow

5.0110 10

10.01to 15
Bl 15011035
No HCAADT Data
Interstate Highways

Urbanized Area

SourceHCAADTrom Minnesota Deprtment of Transportation (2012

ATRI GPS Data

The ATRI GRfata used for ths studyrely on realtime feeds from a large number of North
Americancommercial vehicldleets spanning the US, Canada and Mexico, and covering both
large and small trucks. This includes over 100 million data points per day and covers nearly 4
million mies of roadway in the US (for reference, the National Highway System comprises

22013 data are available online, but consultations with MnDOT indicatedtitlea?012 data are the most recent
reliable source for truck volumes
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approximately 160,000 miles). The data points are highly granular, enabling identification of

flows along individual roadways or even withamgefreight facilities. Given thaigh temporal

and spatial coverage, thaTRI GP8ata are essentially a larggealed | YLIX S 2F GKS ylI
trucks. However, because not all trucks are includedsé¢ldata can be used to estimate relative

but not absolute truck volumes. ¢ wL Q& D tis{ somiewhéat ln@rs ieavily weighted

towards longhaul, intercity hauls, though all roads are covered.

Compared to the National Performance Management Research Data Set (NPMRDS), which also
uses ATRI truck data and is made available to states and metroppléaning organizations
(MPOs)as a tool for peiormance measurement, the data used in this study are collected
continuously for custom road segment geographies, and unlike the NPMRDS go beyond the
national highway system to cover Minor Arterials.

Infogroup USA

This studymade use of InfogroupUSA &epository of business establishment listinghe
advantage of this data source is its geographical granularity as well as the ability to segment the
businesses into key economic sectors. One disadvantage of this data sourde is t

G KSI RIj dzI NI SiNEin soiheRcasés&iplogment or other dagdlective of an entire
companywith multiple outletsis geocoded to a single locatiprThe study teanmused its
familiarity with this data sourcérom past projectdi 2 a6 SSR 2dzié adzOK KSI RI
ratio of employment to square footage and quickecks of Google Mapslhis did not
completely eliminate thgroblem, but this screening method was successful at identifying the
largest such sources of biahere were also a handful of notable establishments that were
missing from the Infogroup databas€éhe study team used its familiarity with the area as well

as direct feedback from Met Council and Technical Advisory Group (TAG) members to manually
add several notable missing facilities.

Crash Data

Truck crash data were obtained from MnDOT via itsICkepping Analysis Tool (CMAData

were obtained for the years 2012015 (inclusive), foall truckrelated crashes. In other words,

all crashes were included in the analysis if at least one of the vehicles was a truck. Excluded
were crashes involvingagsenger vehicles (including pickup trucks) as well as other heavy
vehicles such as buses (unless also invglane of the listed vehicles).

2.3 Stakeholder Interviews

2.3.1 Overview of Stakeholdemterviews

Stakeholderinterviews were conducted to obtainqualitative information to mform the
selection of key truck corridors during this study. Thegerviewscomplement rather than
simply parallel the datdased analysisStakeholders were identified by examining the key

3MnDOT CMAThttps://www.dot.state.mn.us/stateaid/crashmapping.htmi

CRPCS :
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industries in the metro area, by bl A Yy Ay 3 02y (i | @stel of Milh@sdtaFeeighs h ¢ Q &
Advisory Committee memberand throughreviews byMet Council andhe TAG.

The key corridors identified by the stakeholders, as welisases of concernare shown
graphically irFigure2-4.
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Source: CPCS presentation of stakehotderisultations

Stakeholders span a variety of industries (manufacturing, consumer goods, natural resources,
transportation and logistics) and also span a range in terms of commodities transported,
equipment used, fleet size, and supply chain orientationgleedto global).The stakeholders
consulted are identified inAppendix Aalong with a discussion guide that focused the
interviews All interviewswere conducted over the phone.

2.3.2 Physical Issues otne Key Truck Corridors

Figure2-4 also provides an overview of thessues and obstacles identified by stakeholders
during consultations. The physical issues generally fit within two categooagestion and
accessand are described in more detail below. Generally, stakeholders commented that the
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transportation system in thesevencounty Twin Cities region works well for their trucking
needs, and theyadrelatively few complaints.

Congestion

Interstate congestion during the morning and afternoon peak hours was the most frequently
cited issue by stakeholders. Most noted that while this recurring congestion is inconvenient, it
was something they could plan around and calculate into their trémeds. Congestion on |

394 betweenTH100, U169, and4#494 was cited by several stakeholders as particutesbvy
CGongestion in the north metro waalso mentionedOne stakeholder noted that this congestion
isa result of a poorly designed system tlats too many cloverleaf interchangg@sstead of fly
overs)where the congestion is concentrated, and too mamytoo closelyspacedpoints for
drivers to enterand exitthe system

However, noArecurring congestion on Interstates and other roads, dueatwidents and
construction activity, was cause for greater concern for stakeholders, as it impacts the reliability
of their shipments. One company, noted that they have key performance measures they hold
their contract carriers to. When critical parts dwt arrive on time for assembly, their
production slows and carriers risk not meeting their contract requirements. Several consultees
noted that advanced information on construction activity, travel times and rerouting options
would be helpful. In someases drivers are able to reute themselves around congested
points in the system, in other cases they must defer to the directions provided by a dispatcher
and cannot reroute out of congestion on their own.

Congestion was also cited in the context ofstdan growth. For one companeir excavation

pits have been locatedistoricallyin rural areas. Today these pits are in the same locations

they have always been, but residential development basngrowing around them. This is
particularly true in he northwest metro in Sherburne County. Congestion in the morning has
AYONBIASR aA3ayAFAOlIyGfte RdzS G2 | NS NBaiARSyda
rural areas is that there is a lack of alternative routes. Therefaneks andautosall use the

same few routes at exactly the same timehich exacerbatethe level of congestion

Access

Freight facility acesspr the ability for trucks to get to where they need to go efficiently, was
the second most cited concern of stakeholders. E€hegrefive distinct locations where access
concerns arose, as described below.

Shoreham Yardrhe Midwest Shippers Association noted that a blocked crossi@gm@adian
PacifiQéCPf K2NBKIY _ FNR Aa | FNBIldzSyid O2yoes8sNy 27T
the truck access road (80Ave NEjo the intermodal facilityfrom UniversityAve NETH 47) At

times trucks may be blocked from entering or exiting the yard due to a CPotraupying the

crossing. The truck delays noted as a result of the leldckossing range from short to extreme
including one driver who was blocked both entering and exiting the fadhiay resulted ina 6

hour facility roundrip. When the crossing is blockecdicksqueueonto 4" Street NE andhay

alsospill onto University Avenud.here have beesome reporsthat the queue can be-inile

long on University Aveofie halfnile both north and south of & Street NE).Access to this

10
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facility is unpredictable and can cause trucking companies to incur higfis doe to truck
delays One company notéthat they are considering a $15 surcharge to their customers to
help defray the cost of accessing the CP yard. The spillover traffic onto University Avenue is
also a safety issue, as space has na@nmlocatedto accommodatehe long truck queues on

the highway

Lack of Alternative Routekack of alternate routes for trucks was identified in two contexts

first for those shippers that have suburban development sprouting up around them (previously
noted in con@stion subsection), and second for those accessitegrimodal and port facilities.
Access to the Shoreham Yard was noted above as a standout issue, but the Port of St. Paul is in
a similar situation with few routes to access the port complex, termingls avsingle point of

entry, and atgrade rail crossings at terminal locationshe Port notes that this configuratios

very problematic, and causes unpredictable delays for the businesses located there

Port of Minneapolis The second issue relates thet closing of the Port of Minneapolis.
Aggregate Industrigsadextensively used the porbut with the closing of the St. Anthony locks

in 2014,must now use trucks as transporting aggregate by barge is no longer an opfibis

has had a big impact omeir business bottoriine andhasresulted in a significant increase in
truck traffic. They previously shipped four barges per day to a customer facility, filling each with
1,200 tonsof aggregateThey calculate that this now equates to 192 trucks onrtiegl to meet
customer needs.

US52 in RosemountJS52, south of St. Paul, has been cited by several stakeholders as a critical
route. This is the location of Flint Hills Resources, other thriving industries, as well as dispatch
hubs for several local trucking companies including Bay & Bay Transpori@tits, Wayne
Transport, and B&R Cattle and Trucking. The intersections in the vicinity5®#/ U&th/140th
Streets were called out as problematic due to the high truck turning volumesbsehceof

traffic signals Trucks frequently make -turns on the pad to accesglestinations One
stakeholder noted that roundaboshavebeen proposed as a traffic control mechaniatthe

145" Street interchangeand deemedthat an inappropriate solution given the heavy truck
volumes in thearea

Truck ParkingLast,truck parking was mentioned by one stakeholder as a need for their long

haul drivers making their way back to the Cities. there is an existing truck parking tacikty

35 near Lakevilldhowever it izindersized. The demand for parking is much gre#tan what

is provided, anda stakeholdernoted the facility needs tobe expanded or another facility

LINE A RS R ® Hours 6f Bervicel (518S) Requirements and Electronic Léggingy G K S
following subsection related to concern for the need for addiéibimuck parking in the future.

Policy/Regulatorylssues and Obstaclder Trucking

Several policy/regulatory issues were mentioned by a few stakeholders consulted. One
stakeholder did note that while it is good for Met Council to be aware of these isgessare

not optimistic it will lead to change as most trucking regulations are governed by Federal law.
The identified regulatory issues are briefly described below.

11



Regional Truck Highway Corridor Study

Truck Driver Shortagén recent yearsthere has been aation-wide truck driver shotage. In

the Twin Cities the companies that operate entirely within the region did not indicate shortages
as an issue, but those with a lohgul focus and tight tolerance for delivery indicated that
finding good drivers is a challenge. As an exangle,consulteeis currently working through
negotiationswith their contract carriergnd the carriers are demanding wage increases be part
of any new agreement as this is essential for, at a minimum, attracting new truck drivers. It
may also help with retaing existing workforce. Another consulteenoted that the driver
shortage tracks with the econongycurrentlythe economy is not doing as well as it has in the
past, sahe company has sufficient drivers for their needs. They acknowledge drivers will be
YSSR 4 OdzZNNByd 62N] F2NOS NBGANBa oF SN 3S RN
improves. They also note that pay will have to go up for drivers in thedtwu attract and
retain the workforce.

Hours of Service (HOS) Requirements agctrBhic Logging:Several consultees noted that

meeting HOS requirements is challenging, and that the requirements need to be revisited.
Trucking companies are not necesbaseeking additional hours for trucks on the road, but

would prefer some commosense modifications. A example, HOS currently require drivers

to limit their day to 14 hours with 11 hours of drivingypically, truckers have to load their

trucksci F 1Ay 3 mMmo K2dzZNBE® ¢KAA& YSIya GKFEG dsy  wmnr
straight to be able to maximize time under requiremenhis lengthy drive is deemadhsafe

by some, andne consultedells its drivers that if they are tired and need to giei@ that 11

hour window that they shouldPreviously drivers could work,ka a 4 hour break between

customers and then drive again.

To ensure drivers and companies are complying with HOS requirements, beginning in December
2017 drivers will b required to electronically log their hoyrequipment to accomplish this

must be intuded in the cab. Aasnexampleone consultedas devices for all their cabs utilizing
PeopleNet.The company notes that in order for drivers to log their activity they will need to
pull over. While truck parking is not an issue today, it may beconiesae as drivers will need

to find safe areas to do their documentation.

Aggregate FeeSecondihe State legislature passed a bill that allows counties to charge a fee
to companieaulingaggregates due to the damage that they place on roHgais is a@mmon
practice, and all companies that haul this commodity have to pay. That is, currently there is a
level playing field: no matter where in the state one operates one will pay the fee (typically 15
cents/ton that goes to the county road fund}.hese fee are generally passed on to customers.
However, cities and other communities in tAeCounty Twin Cities regioare beginning to
(inconsistently) charge additional fees, as well as require companies to pay for access and other
infrastructure improvementsIndustry opposes these actions and new, inconsistent fees.

Land UseThird, a few issues were cited that generally relate to land use.

1 Conditional use permitgamunicipality may choose to issue a conditional use permit for
certain types of developmengtsesulting inand development in that aretnat is more
closelyregulated than othersso it can be more compatibith other surrounding land
uses One stakeholder noted that in the community where they operate, a conditional
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use permit prevents thenfrom working during their preferred hours of operations.
Today their operations begiat 7 AM, but they would like to start by 5 or 6 AM so they
can avoid the morning rush hour.

1 Connecting land use and transportatiom the previous section it was natethat
developingthe rural areaswithout providing sufficient infrastructure was leading to
serious congestion issues for one business.

Another business notes that at times it daast appear there is an appreciatidar the
impact transportation improgments will have on land use and vice versa, with the US
169 Bridge over the Minnesota Riveprovided as anexample In this casehuge
increases in traffic oJS169 through Eden Prairie, Bloomington and Edmere
unanticipated, and the system was ineféint and congested for 10 years until a solution
could be constructed. Developments must better take into account transportation
system requirement, and transportation system planning must more fully consider how
improvements may spur growth.

Public Procsses Last, one stakeholder noted that the current system for transportation
planning, design, funding and operations is muddled and ineffedtivke Twin Cities too many
stakeholders are part of these processes and provide input that dilutes goodctspelays
them, andadds significant costs to a final result that is outdated by the time of its opening. One
stakeholder notedhatiy a2YS Ol aSa GKA& YIeé& NBadzZ G Ay | a
configurations. An example of this is a roubdat that is difficult for trucks to navigate.
Another stakeholder cited the need to focus more on projects and funding that prdasde
mile connections to allow for more predability and reliability in travel times. Yet another
stakeholder suggestethat to benefit industry MnDOT should change their approach to
construction activity; industry would much rather have a roadway closed entirely for a full week
to get the job done, than have to litkrough6 months of construction. All stakeholdersted

that it will be a challenge to be abte effectively move forward with projects that can truly
provide benefits to industry.

2.4 Meetingswith Counties

As part of this study, Met Council conducted individuaktingswith each of the 7 Counties in
the metropolitan area. In addition to validating the key corridors, the Counties ed¢ated
some of thespecifictruck and freight issues in their jurisdictions, which describedn Figure

2-5.
County Issue Identified
Anoka County Much aggregate and industrial development (refuse/dry fuel plant) in
Sherburne County near U8 NW of USL69
Carver County 1 US212 is the most important corridor for movement of fghi

1 Capacity along U.S. 212 (manylaBe segments) create issues for
trucks due tolack of lane continuity, substandard shoulders, and
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safety issues when trucks have rhaaical issues or when slew
moving vehicles take up the roadway. Also, oversized loads canng
get permits to operate on narrow segments of this corridor
Substandard sections along Lyman Blvd in Chanhassen doe
create some congestion during peak trafficuing, as well as lack
of areas to pull off the roadway and tight turn movements at
intersections.

High traffic volumes and sudtandard shoulders also found on
CSAH 10 between Waconia and Chaska, and TH 5 between Chaf
and Victoria.

Dakota County

There ae issues with access to Port of Savage from TH 13; the
Washburn signalized intersection may need grade separation

Hennepin County

CSAH 101 in Rogers area is experiencing much growth north ar
south of 194

Marshall Ave in Minneapolis and Nicollet AveBloomington are
also important corridors

There is a lack of redundancy in the-tb® network in the Lake
Minnetonka area. When one road is under construction there are
major impacts

Ramsey County

Rice St near the-894 interchange is an important lastile
connection to a manufacturing area

[-35W interchanges with 694 and with TH 36 are problem spots
for truck traffic

Turns to and from University Ave are challenging for trucks,
especially between Snelling Ave and Vandalia St.

There may be signal timirigsues on County Road D ne&@5W
and CSAH 88

Scott County

Important corridors include U$69, TH 13

On USL69 between CR 14 and CR 68any hightruck volume
entry points occur These are unsignalized intersections or
driveways and have some safegncerns to general traffic due to
slow movements and possibly, inadequate turn radii.

US 169 interchanges at CR 21 and CSAH 101 are problematic

Washington County

[-694/494/94 interchange has systemic congestion on SB to EH
clover ramp due to trucks hawrto travel very slowly. This causes
major backups to general traffic. MnDOT has project
programmed to reconstruct the ramp

Roadway connection to Grey Cloud Island aggregate site (CR 7
north to 61) through St Paul Park

TH 36 will become a more active tturoute once new St Croix
Bridge to Wisconsin is completed

Manning Ave n/of 94 may see more trucks.

BNSF recently purchased land s/of 61 7 just n/of Grey Cloud Islan
township for a transfer facility; will need to improve access roads
from 61 in that ara

CRCS

Source: Met Council discussions with County representatives
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An initial screening of highways eliminated principal or minor arterials with low truck volumes

The remaining roads were evaluated on four factors: annual average truck volume, truck
percentage of total traffic, proximity to freight clusters, and proximity to regional freight
terminals (i.e., rail intermodal yards and riverport terminals)

Corridors wereassigned to one of three tiers based on a customized weighting scheme
developed with direction from the TAG

This study identified the most significant truck freight corridors regionally; it does not define a
comprehensive detailed network nor does it capuevery local roadway that may provide
access to important local freight destinations
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3.1 Criteria for Identifying Truck Corridors

3.1.1 Study Objective
The objective of this phase of the studssto identify key regionally important truck freight
corridors n the Twin Cities metropolitan area, from among principal and minor arterials.

This studywasy 2 G AYUSYRSR (2 RSTAYS | (NHzO1 O2NNARZ2
planned system of designated truck corridors). Corrideese not systematicallyevaluated on

the basis of their suitability for truck traffic in terms of road design, bridge clearances, network

routing, land use planning, or other such principlés.other words, the study focusenot on

the supply of truck routes, but rather the demd (i.e. asking which roads aetually used and

most relied orby truck operators, in practice).

The study focused regionally amdhs not intended to capture all roads thahay have local
freight significanceg(.g.,local roads, private roads, shortarterial roadsegments ofess than
one milethat provide access to freight facilities).

3.1.2 Long List of Criteria

The research team identified the initial criteria and refined them baseéteedback from the
Technical Advisory Group (TAQhe research teanthen developed four variables for
guantitative evaluation. Two of thesgeretruck usage variables:

1 Annual averagertickvolumes
1 Truckpercentageof total traffic
The other two variablewereNBS f  § SR (2 af | yR dzaSéy
1 Proximity toexisting feight clusters
1 Proximity toregional freight terminals

Relating to other potential criteria, the research team identified the following approaches
detailed inFigure3-1.

Potential Criterion Approach Selected

Truck Volume Variables - Truck volume and truck percentage are included as variables an
detailed in the nexsection

Land Use Variables - Proximity to freight clusters and proximity to freight facilities are
included as variables and detailed in the next section

Roadway Functional - ¢KS aididzReé O2yaARSNER GKS NI 3Iudidg, Q

Classification all interstate highways and other freeways, and is not extended to loca

4 A later phase of the study looks at truckuss, including road geometry, for certain segments on key corridors
where performance issues have been identified. However, these are not systematically evaluated as a scoring
criterion for defining key corridors.
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Potential Criterion ~~ Approach Selected

roads. Although some local roads may be important local freight
corridors in some cases, they were deemed too small for consideratior
as regional freight corridors.

- Interstatesare included as candidate regional freight corridors because
of their importance in regional freight transportation, but were not
selected as candidates for further study or analysis due to the significan
operational, traffic management, and project déspment focus these
corridors already receive

- The study team applied the same weights and considerations to al
corridors irrespective of functional classification. This was considered tq
produce the most technically sound results, reflecting how corridoes

beingusedtoday
Connectivity - Connectivitywasnot explicitly considered as the objective of the study
Aa y20 G2 RSaA3ayIrGS + FNBAIKG 4

important corridors. However, at the micro scale certain adjustments
were mace (particularly in response to comments from County
representatives) so that corridor definitions would reflect actual usage
(for example, capturing the connection to an interstate highway)

Redundancy and - Geographic coverag@asnot considered as a criterion, in the sense of
Geographic Coverage allocating certain mileage among geographic divisions, since thd
primary objective is to identify through a dathiven approach the most
significant regional freight corridors regardless of location. Redundancy
was not explicitly considered, although in some cases it has been note
when pointed out by county representatives

Regulatory Factors - Factors like bridges, posted speeds, and pavement adequeagynot
considered since the goavasy 2 1 G2 RS aA2NJl£d So dy
represent how trucks are actually using the system. One interstate
highway was not included as a candidate corride85[E immediately
south of downtown St. Paul) as this is a designated parkway wher¢
trucks are specifically prohibited

Performance Issues - Performance issues related to safety and congestiware not
considered in identifying regional freight corridors. Instead, thesee
considered at a later stage in assessing the performance of the mog
important freight corridors (detailed ia subsequent Working Paper)

3.1.3 Description of Evaluation Criteria

Truck Volume

Truck volumes are defined as heavy commercial annual average daily traffic (HCAADT), as
compiled and disseminated by MnDOT. As the MnDOT coverage for HCAADT data did not
extendto all roads under consideration in this study (notably many Minor Arterials), the data
GSNBE adzZllLl) SYSY(iSR o6& aLI NIAIFE @2fdzySé RIFGLF
02 GKA&a LINRP2SOG® ¢KS RIGF F NX éntkh agedbuthat Ay
complete sample of the trucks on the road.

The combination of the two sources was as follows. The research team scaled up the ATRI
volume data from October 2015 by an appropriate factor (multiplier) based on a comparison of
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ATRI volumes and MnDOT volumes for those arterials for which both data sources were
available. The comparison was performed on a Highway Performance Monitoring System
(HPMS) segment basis, reflecting a centerline network. Truck volumes were normalized
accading to the length of the segment and were not assigned twice to the same segment.

Trucks were assigned to the nearest segment of the entire roadway network, with a buffer of

50 feet. This process resulted in a synthetic truck volume reflecting both HCA#®BTRI data.

This is by no means a perfect method, because MNnDOT and ATRI data are not directly
comparable. In addition to the very different collection methodologies and the fact that ATRI
volumes are scaled up from a sample, it should be noted ttatATRI data are for one full
month of observations (October 2015), whereas MnDOT volumes are mostly scaled up from 4
hour peak counts and from 2012 or years prior (HCAADT is not collected everylhieafTRI

data set may also underrepresent certain @&goof vehicles compared to othegdor example
concerns were raised by the TAG about whether aggregasged traffic is fully captured.

Despite these shortcomings, the combination of ATRI and HCAADT data is likely the best
available method (short of g@anded truck counts) of evaluating Minor Arterials in terms of

truck volumes. Specifically, it leveragebet primay advantage of the MnDOT data
(comprehensiveness in terms of capturing a full sample of tuas well as theprimary
advantage of the ATRlata (recentnessand geographic coveragejo make best use of both
datasets, the approach takemas to use HCAADT data for interstates, and to use the maximum

of HCAADT and scaled ATRI data for other segments (obviously where no HCAADT are available,
the scaled ATRI data are used).

In a few cases (several dozen segmer@®)untieswere able to provide specific truck count
data, such as data obtained from specific projects. These data were found to be not directly
comparable to the HCAADT data, because lttter is seasonally adjusted and reflects the
average over all days of the year, whereas the former may only reflect the time it was collected.
These data were integrated by scaling the county volumes downward (under the assumption
that collectively(i.e. over all sitesjhe county and leveraged ATRI volumes should be equal),
and selecting the maximum of the two results for each individual segments (thus increasing the
volume on a few corridors where the ATRI data were particularly low).

Truck Percentage

Truck volumes as a percentage of total vehicular annual average daily traffic (AADT) was the
second variable considered. Volumes were defined as in the preceding subsection, and AADT
was taken from the HPMS layer (which in turn relies on data providedriiyQw).

Proximity to Freight Clusters

The study team along with Met Council identified four key freigémerating sectors:
manufacturing, naturatesources, transportation and logistics, and consumer goods (including
retail and most wholesale tradelpusiness establishment data were segmented into sectors on
the basis of their North American Industry Classification System (NAICS) code. With all freight
generating establishments identified, their sales of freighherating establishments (as a
proxy r value of freight hauled by truck) was mapped and GIS kernel density analysis was used
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to identify concentrations of freighjenerating activity. The highest intensity areas were
RSY2G4SR Fta GFNBAIK(G Of dza i SNAR ¢  eighyansratimgS NB | N.
establishments overall, plus those with a relatively high intensity in any one of the four
identified sectors individually. The use of sales (an economic measure) for freight clusters
counterbalances the use of truck volumes (an econonyigedutral measure) in the first two

variables.

Proximity to Regional Freighterminals

Regional freight terminalsere defined based on the késeight intermodalfacilities identified
Ay (KS ldng rdngedraris@riation Policy Plan. These faeititinclude rail intermodal
terminals, riverport terminals, and MSP airpdBachof theseterminals washear an existing
identified freight cluster as well. Thus, the effect of including fretghtninalsis to give them
extra weight to reflect their impdance as key locations for transporting goods.

Figure3-2 shows a heat map of freigigenerating land uses (all sectors) in the Twin Cities area,

overlaid with key ieightterminals ¢ KS Ay adSyaArde 2F GKS aKSIG YIL
value of sales) of establishments and the number of relevant establishments in proximity to one
another.

The largest andmost significant cluster is in and around Minneapolisyelmi largely by
consumer goods and manufacturing. However, there are a number of additional local clusters,
many situated alongor at the confluence gimultiple freightcorridors. The maghows major
suburbanclusters around thé-35E/F494 interchangearound Eagan, the494 corridor around
Edina, and the MMN65/1-494 interchange at Plymoutfamong others.

Appendix B contains additional freight cluster maps for the foumary freight-generating
sectorsin the Twin Cities region
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Figure3-2: Map of Freight Clusters in the Twin Cities Area
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Source: CPCS Analysisnébgroup Data, 2015 Freight facilities (in blue) provided by Met Council.

3.1.4 Initial Screening and Corridor Definition

Initial Screening

Thefirst step was an initial screening of all Principal and Minor Arterials on the basis of road
segments, which are short stretches of road (typically well under 1 mile, but of varying lengths
due to factors such as intersection spacing). In the initial esgérg step, segments were
compared on the basis of truck volume and truck percentage. The objective of this step was to
remove from consideration road segments falling below certain thresholds. In other words, in
spite of their other redeeming characteris$ (such as proximity to clusters), these roads simply
do not move much freight and thus cannot be considered to function as regional freight
corridors. By limiting the subset of road segments in this way, the road network for further
consideration was n@de more manageable.
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A road segment was considered to pass the initial screen if it exceeded at least one of the
following thresholds:

1 Average daily truck volume >= 300
1 Average daily truck volume >= 200 and Truck percentage >= 10%

Thethresholds were set based on discussions with Met Council and the TAG. The purpose of
setting two screening levels to qualification was to include some roads that may have somewhat

lower absolute truck volumes but where freight traffic is a large peragataf total traffic, such

Fa Aa GKS OFrasS Ay GKS NBIA2yQa 2dziSNJ &adzo dzNb | v

Corridor Definition

The short segments passing the initial screening were combined longitudinally to form
corridors. The objective was to keep the total number of s within a reasonable range
while ensuring broad homogeneity within corridors. Specifically, corridors were defined based
on:

1 Broadly consistent (i.e. nevariable) truck volumes throughout the corridor

1 Natural breaks as end points, such as interchangi&h larger roads or roads with
significant truck volumes

1 Presence of multiple segments on a single corridor extending at least 1 mile in total (i.e.
short, unconnected/geographically isolated segments are rejected). Although some of
these roads may beignificant for freight transportation, the micrscale required to
properly identify these segments was beyond the scope of the project)

This step was performed using an automated process. In some cases, the corridor definitions
were later modified manuall (for example, TH 55 at4B4 in Eagan where TH 55 does not
physically have an interchange with the intersecting interstate).

A map of corridors (and remaining segments that were not aggregated into corridors) passing
the initial screening is presented Rigure3-3.°

ShGrofe Y2ald 27F 0 KépedrdorgarNdan 1anfiel 308\438B sear BtKPaul, are ones that
were initially classified as corridors but were manually removed based on feedback from the TAG or Met Council.
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Figure3-3: Corridors Passing Initial Screening
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3.1.1 Corridor Scoring

Detailed Description of Scoring Beme

The two volume variables and two land use variables were used to score corridotschihieal
details of thescoringprocesdor each variablare detailed inFigure3-4:

Figure3-4: TechnicalApplication of Scoring Process

Variable \ Scoring

Truck Volume Scored linearly as a function of truck volumes, normalized to a sca&@d based

on the minimum and maximum values.

(100 =10,674 HCAADT, 1 = 206 HCAADT. Note that in some cases short segmg
that did not pass the screening were included if they weaet of a corridor where

the large majority of segments did pass the screening. For example if out of 1
consecutive segments 8 qualified and 2 did not, all ten were included so as {
ensure the corridor maintained continuity.)
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Truck Percentage Scored hearly as a function of truck percentage, normalized to a scalel®f00
100 is set to 30% trucks/total vehicles. In a limited number of cases truc
percentage exceeds 30%; however, 30% was roughly the high range of credibil
based on an analysis of tlvailable data, and thus was set as the maximum. For
practical purposes this means that corridors with truck percentages exceeding 30
3SG GKS YIFEAYdzy a02NB YR y2 aSEGNI
(100 =30%, 1 = 0.98%)

Proximity to Freight Scored as a distante a polygon, where the polygons represent the clusters. There
Clusters are two components: first, the minimum distance of any segment within the
corridor to any part of the nearest polygon. Second, the average distance g
segments within the corridor to any partf dhe nearest polygon. These two
distances are scoredT00 (representing minimum and maximum scores) and then
averaged. The use of the average measure ensures that a corridor passing throu
many clusters has a higher score than a corridor with a clustbr on one end.
The use of the minimum measure ensures that long, outlying corridors do no
obtain a low score despite the presence of a cluster on the corridor. Thé
combination of these two measures ensures a compromise between thess

objectives.
Proximity to Freight Scored as a distance to a point, with the points representing facilities. The distand
Facilities is the minimum distance of any segment within the corridor to the freight facility.

100 is assigned for corridors within 0.5 miles oégional freight facility; the score
declines linearly as distance increases.

Unweighted Corridor Scores
Each of the corridors was scored according to the four variables on a scal®0f® described.

The corridors were classified into figategories, based on the natural breaks of the scoidis.
corridors, regardless of functional classification, were compared on the same scale. However,
in the maps below interstate corridors have been grayed out, so as to draw more attention to
off-interstate corridors.

Truck Volume

As shown irFigure3-5, aside from interstate highways which are not showock volumes are

highest on norinterstate freeways and expssways, such as 18, U2, US169, and TH 13

FY2y3 20KSNE® ¢KSAS O2NNAR2NEB | NB KAIKE& O2VYl
interstate highways.
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CRCS

Figure3-5: Truck Volumes

SourceCPCS analysis of MNDOT afdRdata

- Urbanized Area

Score Volume
0-6

—7-1

12-17
e 18-31
—32-79

Interstates
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Truck Percerdage

As shownn Figure3-6, truck percentage is highest on certain routes in the rural areas of the
study. This islikely due to the fact that, in general, these routes have lower overall traffic
volume, compared to routes in urban areas. Truck percentages are also high on corridors near
certain transportation facilities, such as the BNSF Midway Intermodal HubRa8t.

Figure3-6: Truck Percent

- Urbanized Area

Score Truck %
—_—0-15
—16-26
27-46
—47-73
e 74-100

Interstates

SourceCPCS analysisMhDOT, ATRand HPMS data
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Proximity to Industry Clusters

As shownin Figure3-7> Ay Rdza i N® Of dzaiSNA | NB 3ISySNItfe f
including those corridors that are in the city core (likely older, established businessesj@hd |

and 94 bypasse (likely newer and relocated facilities that developed as the city core became

more congested and land more expensive).

& Top Clusters
Urbanized Area
Score Cluster
0-15

__\ o 16-26
/

27-46
47-73

N — 74-100
Interstates

- Top Cluster Zone

Source: CPCS analysis of InfoGroup data
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Proximity to RegionalFreightTerminals

As shownin Figure3-8, the majority of key regional freight terminalare locatedin the city

core and include longstablided facilities such as the BNSF and CP intermodal yards and the
Port of St. Paul. Other facilities are located south of the core and include thed?@avage,
Minneapolis St. Paul International Airport and the Flint Hillsefinery in Inver Grove Hghts.

©  Freight Facilities
Urbanized Area

Score FF

— - 11

—12-23
24-39
40-73

— 74-100

Interstates

Source: CPCS analysis of Met Council data

3.1.2 Tiered Corridors

Weighting Scenarios

Four alternative scenarios were evaluated to inform the selection procege\yoforridors.

Overall, it was not immediately intuitive to what extent volume variables should be emphasized
relative to land use variables. Evaluating several distinct scenarios illuminated which corridors
stood out as significant under any scenarioRan | £ 82 o0 NRdzZaAK{d FGdSyidAzy
YENBAYEaAZE gKAOK YIe& 2N YIFe y2Gd 0SS aArA3ayAFAOlyi

The criteria are applied uniformly to all corridors, regardless of functional classification or
presence within the urban area versususal (norrurbanized) part of the metro area.
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Scenarios 1 through 3 were presented at the second meeting of the Technical Advisory Group
(TAG). Based on feedback obtained at that meeting, it was decided that the second and third
scenarios were most reasoniah but that the weight applied to truck percentage should be
relatively high and that the weight assigned to all variables should be at least 10% (to justify the
presence of all variables) and should be rounded to 5% rather than 2.5%.

A new scenario (Scano 4) was created based on the input received from the TAG.

The summary of initial scenarios are showirigure3-9.

Scenario 1 90 25 5 25 100
Scenario 2 70 125 125 5 100
Scenario 3 50 20 20 10 100
Scenario 4 60 20 10 10 100

It should also be noted that although superficially a3@0balance between volume and land
use may appear to represent the middle ground, in practice this was found to not be the case.
This is because there is more variability in the statistical disiobst of some variables
compared to others. For example, in the case of truck volume, there are a few interstates at the
top, and a large number of nenterstates toward the middle and bottom of the distribution.
Thus, assigning a higher weight to truckwoe helped accentuate the difference between a
corridor with 200 trucks per day and one with 1,000 trucks per day, which would both otherwise
be dominated by a few interstate corridors with up to 10,000 trucks per day.

Aside from the variability issue, truck volume was deemed to be the most impactful metric in
describing the extent to which truck corridors are actuakgdas freight corridors.

The weighted corridor scores for the preferred scenario are shoviagare3-10.

Proximity to Proximity to

Volume Truck Percent Total Score

Industry Cluster Freight Facility
60 20 10 10 100

The weighted corridor scores are mapped-igure3-11. These scores are based on the maps
shown asFigure3-5 to Figure3-8 for the individual unweighted scores, combined with the
weighting scheme frorrigure3-10.
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Urbanized Area

Composite Score
4-10
— 11-15
16-23
24-34
—35-83

Source: CPCS analysis

Identification of Corridor Tiers

To simplify the interpretation of the corridor scores, tfiee categories fronkigure3-11 were
distilled to three categories. The tiered corridors are showRigure3-12.

Specifically, theelationship between the five categories shownHFigure3-11 and the three
tiers inFigure3-12is as follows:

1 Tier One: composite score 88, reflecting red and orange colors brgure3-11
1 Tier Two: composite score 183, reflecting yellowcolored corridors orFigure3-11
1 Tier Three: composite scorel®, reflecting light and dark green colors eigure3-11

The large rage for the first category reflects the large skew in truck volumes (as mentioned
previously, there are a few interstate corridors with high scores and most corridors have low
volume scores), in combination with the large weight assigned to truck voluneescidies are

entirely relative and are indicative of the order of importance of corridors, but not necessarily
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GKS YI3AyAddzRS o0F2NJ SEFYLX S | O2NNAR2NJ 6A (K
as a corridor with a score of 25).

The tiered orridors are shown ifrigure3-12.

H@

R
\iw ;

J \ -
J‘-—J’ _.fi_
Urhanized Area

, Corridor Tiers
Tier One

(N
Tier Two

= Tier Three

Source: CPCS analysis

Tier One includes a largember of interstate highways, reflecting the high importance of these
corridors. However, it is sufficiently expansive as to also include more than 300 miles of
principal and minor arterials that serve an important function in truck freight mobility.

\ Interstate Principal Arterial Minor Arterial Total
Tier One 211 227 108 546
Tier Two 18 111 164 295
Tier Three 0 95 290 385
TOTAL 229 433 564 1226

Source: CPCS analysis
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Manual Modifications to the Tiered Approach

The assignment of corridors to tiers followed a highly quantitative, -daiigen process.
Although qualitative criteria were not introduced on a systematic basis, in some cases
modifications were introduced based on stakeholder feedbddie process for making such
modifications is detailed in this section.

As part of a county review process, Met Council staff met with plannerseagtheers from
each countyo provide the countsthe opportunityto discuss key corridors in their jurisdiction,
including identifyingany issues with thedesignation ofcorridors. The counties also had the
opportunity at the meetings and in subsequent emailasspecific questions about corridors
as well as to provide truck count data where these were available.

All seven counties comprising the metropolitan area participated in the review process.
The key changes arising from these meetings were:

1 AdoptionofttS & Y| EA YdzY @2t dzY S ¢3.18%hekedshreviodsly dalh 60 S R
approach had been to use MNDOT HCAADT volumes, where available, and scaled ATRI
volumes elsewhe2

1 Adjustments made based on new information/data, including new truck counts and
information about specific corridors (for example that a county had transferred
jurisdiction of a road to a municipality)

1 Adjustments made based on consultant review of sfieaiorridors flagged by the
counties. For example, in some places arterial corridor start and end points were at
interstates even though there was no interchange. Also, the comments received through
the consultant review served as a validation of voluraésng certain corridors; (for
example, in a small number of cases the automated volume assignment process
smoothed out traffic volumes excessively when in reality the volumes were highly
concentrated).

In addition, the county review meetings also served N2 RdzOS Ay FTF2NX I GA2Y 2V
own perceptions of key corridors as well as significant truck freight issues within the county.

Figure3-14 summarizes the genergrinciples that were applied in making changes to the
corridors based on comments received during the county review process. In general, changes
were made where they were supported by data and by the existing methodology or involved
small, intuitive chages to corridor definitions; but not if the change would require setting new
rules inconsistent with the methodology used elsewhere in the metropolitan area, or if the
proposed change was based on predictions, anticipated developments, or qualitative
assesments.
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Figure3-14: County Review Process Methodology

/ KIy3dsS al RS LTX /KFEy3a$ b2d al RS LTX

1 New truck volume provided 9 Corridor not on defined road network (e.g. loca

or private roads)

1 Reanalysis of thelata revealed anomalies 1 Segment, as redefined, would not have

qualifying truck volumes

9 Corridor is affected by methodological changey 9§ Corridor would be extremely short (well under 3
to defining volumes (i.e. maximum volume mile)
method)

1 More logicalcorridor definition proposed (e.g. 1 Reanalysis would have involved land use or
corridor ended at interstate despite no qualitative factors only without changing scoreq
interchange)

1 Involved removal of truck corridor where the 1 Involved predictions, anticipated developments
rationale for keeping the coidor was not clear or qualitative assessments not supported by
cut (e.g. norsupportive land use, and barely data
qualifying volumesg as there may be data
anomalies

Figure3-15 shows the tiered corridors before and after the county meetings.

Figure3-15: Tiered Corridors, Prgleft) and Post (right) County Meetings

Source: CPCS

The portions of the Tier One to Three corridors that changed tiers are highlighféglire3-16.
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Source: CPCS

In addition, the key truck routes identified through the industry consultations (outlindulue

in Figure3-17) were mapped alongside the key corridors as identified through the data. As
shown in the map, there is strong correlation between the corridors identified through industry
outreadh and thoseadentified through the quantitative processhe consultations thus serve as
an additional check on and confirmation of the validity of the quantitative process.
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Figure3-17: Key Corridorddentified during Stakeholder Consultations

Compasite Score
— 4-10
— 11-15
16-23
 24-34
— 35-77

Interstates

Source: CPCS analysis and stakeholder feedback
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Tier one corridors were assessed based on their safety and dedagicteristics. Truck delay was
calculated using speed data obtained from ATRI, while truck crash data were obtained from
ays5h¢Qa 2ytAyS /al!l¢ LINRPBINIY

The top noninterstate corridors for truck delay and trucklated crash sites were identified and
ranked

From among the top safety and delay hotspots, ten sites (including two demonstration sites)
were identified for infield analyses, ensuring variety in terms of functional classification and
geographic location. Field visits helped identify possible pratdeeas and higlevel solutions.
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4.1 Truck Delay

4.1.1 Methodology

The methodology for computing truck delay is described in Appendix C. Truck delay was
computed using hourly average truck speeds available from ATRI, in combination with the truck
volumesdeveloped (as described in Chapter 3) using a hybrid of ATRI and MNnDOT HCAADT data.

The volume data are weighted according to the distribution of ATRI truck pings acrebear24
period. In other words, the delay calculations reflect not only the vamatb truck speeds
across the day, but also the variation of truck volumes across theDddgy is thugreatest in
those hours that feature both a low truck speed and a high truck volume.

4.1.2 Daily Truck Delay Profile by Hour

The average weekday delay across all-mtarstate Tier One corridors is shownkigure4-1.
Ly GKS 3INILKSXZ dl Nné NBFSNB (2 hépefod dnNJARIR T NP Y
to 2 AM, and so on.

It should be noted that all analysis in this working paper applies exclusively toteostate
Tier One corridors. The extent to which similar conclusions may apply for other tiers is not clear,
as data for thesether corridors were not available from ATRI within the project budget.

The nature of the hourly truck delay profile differs by type of corridor. On principal arterials,
peak periods for delay are the AM and PM commuter rush hour, while for minor artéekziyg
is spread out evenly across the middle of the day.

14%
12%
10%
8%
6%

4%

Share of Daily Truck Delay

2%

0%

Principal Arterials Minor Arterials

Source: CPCS analysis of ATRI data
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It appears that many of the prirmmal arterial corridors are regionally important, not only for
truck travel, but also for passenger travel. This includes corridors such-B889J8&12, and
US52, among others. For these roads, heavy commuter traffic has a significant impact on truck
delay. Conversely, many of the Tier One minor arterials are located in predominantly
commercial or industrial areas, which may be relatively less impacted by commuter traffic.

4.1.3 Daily Truck Volume Profile by Hour

Truck delay is a function of both truck volurared truck travel speeds. In other words, high
truck delay is driven by either high truck volumes or low travel speeds, or a combination of the
two factors.

Figure4-2 shows the daily distribution of truck volumes by hour. Importantly, the peak truck

period differs from the more familiar peak commuting periods. Truck volumes peak in the ten
2Q0f 2 O r, and aveérall EEhdximately 50% of truck volumes are observed between 9

la YR n taX A®PSd (GKS aYARRIFI@¢ LISNA2R FNRY (K

9%
8%
7%
6%
5%
4%
3%
2%

Share of Daily Truck Volume

1%
0%
LLLLLLLLLL

T
Principal Arterials Minor Arterials

Source: CPCS analysis of ATRI data

The volume profile for principal arterials and minor arterials is virtually identical. It is also worth
noting that the daily volume distribution was found to be fairly consistent across tiedbp

delay hotspots, suggesting that there is not a significant amount of variability by geographic
location or type of road.

4.1.4 Average Truck Travel Speeds by Hour
Figure4-3 shows the average truck travel speeds by hour of day.

37



Regional Truck Highway Corridor Study

Average Hourly Travel Speeds
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Source: CPCS analysis of ATRI data

As expected, principal arterials have a higher travel speed, at around 58 mph in the overnight
hours. This drops to around 55 mph in the midday period and around 47 mph in the PM peak.
Minor arterials have an overnight speed of 28 mph, dropping to 26 mipldaly and a low of 24

mph in the PM peak.

Although the apparent dropff in speeds is lower for minor arterials compared to principal
arterials, it is important to note that every milger-hour drop in speeds does not cause an equal
amount of delay. Spefitally, the lower the baseline speed, the more delay is caused by each
mile-per-hour decrease in speed, because of the inverse relationship between speed and time.
For example, for a hypothetical omsile segment, a drop from 50 mph to 45 mph results in a
delay of 8 seconds per truck, whereas a drop from 25 mph to 20 mph results in a delay of 36
seconds per truck.

In the above figure, in all cases the speed listed is the average travel speed, which includes the
effects of trucks being stuck in traffictopped at signalized intersections, accelerating or
decelerating, or stopped waiting to make a turn. It does not, however, include trucks that are
stopped at a single location for more than five minutes, so as to factor out trucks making
deliveries and thee stopped for reasons of rest or vehicle breakdown.

4.1.5 Summary of Truck Delay

The distribution of delay between principal and minor arterials is shown graphicdtgume
4-4. Approximately twethirds of overall truck delay is on principal arterials, and-tmed on
minor arterials. On a centerline basis, there are 227 miles of principal arterials among Tier One

6 (1 mile / 20 mph; 1 mile / 25 mph)*(60)*(60) = 36 seconds
(2 mile /50 mphg 1 mile / 45 mph)*(60)*(60) = 8 seconds
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corridors, and 108 miles of minor arterials. Thus, tleéag distribution is roughly proportional
to the mileage distribution, suggesting that on average principal and minor arterials do not
differ significantly, with respect to delay per mile of road.

Figure4-4: Distribution of Weekday Delay, Principal and Minor Arterials

Source: CPCS analysis of ATRI data

Figure4-5 shows the temporal distribution of delay for principaldaminor arterials. Overall,

46% of delay occurs in the midday period, and around 44% in the AM and PM commute peak
periods. Principal arterials have a greater proportion of truck delay in the overall AM and PM
peak periods (about 49%) compared to minoreaidls (about 34%). As noted, this is associated
with increased competition for road space on principal arterials from commuter traffic.
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Figure4-5: Temporal Distribution of Delay, Principal and Minor Artelsa
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Source: CPCS analysis of ATRI data

4.1.6 Top Delay Hotspots

Figure4-6 shows the top thirty delay hotspots on tier one corridors, based on the methodology
describedin Appendix CAs the map indicates, many of these hotspots are clustered in a few
geographic areas, such as in Eagan, in Minneapolis and St. Paul, and along @@dd8idor

in southern Hennepin/northern Scott County, among other locations.
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Figure4-6: Top 30 Delay Hotspots on Ndnterstate Tier One Corridors
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The top corridors are shown in table form kiigure4-7. These correspond to the hotspots
shown inFigure4-6. The table shows hours of @lhy) delay per day, per month, and per year,
minutes of delay per truck (average across the day); as well as hours of peak delay per day. In

this case, peak refs to peak commuting times, consistent with the charts in the previous
section (i.e. ® a.m. and 4/ p.m.).
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Figure4-7: Truck Delay by Delay Hotspot

Rank| Corridor ~ Hrs Hrs  Hrs Delayf Min  Hrs  %of
Delay Delay per Year Delay Peak Delay in

per Day per per Delay AM/PM

Month Truck per Day  Peak
1] US169 in Hennepin Co. 135 3,037 36,446 3.2 77 27/30
2 | TH 13 in Savage 109| 2,442] 29,298 2.4 48 14/30
3 | Lone Oak Rd. (CSAH 26) in Eagan 46 1,042 12,506 2.0 16 19/16
4 | Snelling Ave. (TH 51) in St. Paul 40 890 10,674 3.0 14 15/19
5 | US61 in Hastings 32 713 8,556 1.3 10 14/19
6 | US169 in Hennepin Co. 27 615 7,383 0.4 19 1/69
7 | US169 in Scott Co. 25 562 6,746 0.8 8 16/15
8 | US169 in Scott Co. 24 534 6,413 0.7 8 18/15
9 | Diamond Lake Rd. in Rogers* 24 534 6,410 0.6 9 26/10
10| TH 55 in Eagan 21 461 5,535 0.6 7 20/13
11 | University Ave. in St. Paul 20 439 5,268 2.5 5 12/14
12 | TH 55 in Eagan 18 408 4,894 0.7 6 18/16
13 | County Road C (CSAH 23) in Rosev 17 378 4,535 1.1 6 18/16
14| US212 in Norwood Young America 16 371 4,447 0.8 5 15/16
15 | US52 in St. Paul 15 335 4,020 0.3 8 39/13
16 | Highway 169n Edina 15 328 3,942 0.3 11| 2157
17 | PointDouglasDr. S in Washington Co 13 292 3,508 0.6 4 16/17
18 | CourthouseBlvd. W in Eagan 12 265 3,186 0.4 5 35/17
19 | Juniper Way in Lakeville 11 249 2,993 0.4 4 18/15
20 | old ShakopeeRd W in Bloomington 11 251 3,007 0.8 4 17/16
21| TH 65 in Minneapolis 10 229 2,751 0.4 5 19/30
22| Us61lin St. Paul 10 215 2,586 0.5 4| 22117
23 | KasotaAve. in Minneapolis 9 200 2,398 0.5 2 15/8
24 | snelling Ave. N in Roseville 8 184 2,203 0.9 2 12/16
25| 98" St. W in Bloomington 8 178 2,141 0.7 3 12/19
26 | US169 in Bloomington 8 173 2,075 0.1 6 2/78
27 | Us61 in Washington Co. 7 148 1,771 0.3 2 17/15
28 | UniversityAve. NE in Fridley 6 145 1,742 0.4 2 22/14
29 | snellingAve. N in Lauderdale 6 144 1,730 0.7 2 16/22
30| TH 55 in Eagan 4 100 1,198 0.3 2 12/22

Source: CPCS analysis *indicates potential anomaly

Of note,the study teamalso studied variation in monthly delay to identify cases where certain
months had little to no delay. One such anomaly was noted among the top fifteen bottlenecks
in the table above; for Diamond Lake Road in Rogers, the October 2015 delaych lower

than the average for the four 2016 months combined, potentially indicating
seasonal/anomalous issues.
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4.1.7 Delay Hotspot Profiles

The top five hotspots are profiled in greater depth belmaFigure4-8. For each hotspot, the
chart shows hourly truck delay (blue columns) along with truck hourly speeds (orange line). The
top-right corner lists the total truck delay per day across all hours.

Figure4-8: Top Truck Delay Hotspot Profiles
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4.2 Safety on Key Truck Corridors

4.2.1 Methodology

The crash hotspot methodology is described in Appendix C. The data soutaeckocrashes

gl a ay5h¢Qa / NIaK alLlLIAy3 !'ylfeaira ¢22ft o6/ a! ¢
as crashes for which at least one participant vehicle was a truck (regardless of fault). Crashes

were analyzed for the time period 202D15. Crash frguency was determined by weighting

the absolute number of truckelated crashes by the volume of trucks on the corridor (using the

same truck volumes described in Chapter 3).

4.2.2 Top Crash Hotspots

Figure4-9 shows the top thirty crash hotspots on tier one corridors, based on the methodology
described id.2.1 As the map indicates, the large majority of these hotspotsclustered in

the central part of the metro, particularly in and around Minneapolis and St. Paul. It is notable
that many of the segments in these areas are shorter than average; thus, if crashes were
compared on a pe¥MT basis, geographic discrepanciesild likely be even greater than was
observed.
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Figure4-9: Top 30 Crash Hotspots on Ndmterstate Tier One Corridors
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Top Corridors by Crash Frequeny 77— o Other Roads

Source: CPCS analysis

The top crash hotspots are shown in table formainrFigure4-10Figure4-11. The labeled
hotspots in the map in many cases consist of multiple segments; maximum crash density in the
table reflects the worsperforming segment (i.e. the segment with the highest crdshsity).

CRCS

45



FINAL REPORTRegional Truck Highway Corridor Study

CRCS

Figure4-10: Maximum Crash Density by Delay Hotspot

Rank Corridor

Max Crash Density
(Crashes per mil. Trucks

1 | Broadway St in Minneapolis 22.2

2 | Washington Ave in Minneapolis 18.8

3 | County Road B2 in Roseville 14.3

4 | University Ave in St Paul 14.0

5| University Ave in Minneapolis 11.9

6 | Marshall St NE in Minneapolis 10.9

7 | Hennepin Ave in Minneapolis 9.3

8| TH 5/7" Stin St Paul 6.1

9 | TH 5/7" Stin St Paul 5.8
10 | Cliff Rd irBurnsville 55
11| TH 5/7" St in St Paul 5.3
12 | University Ave in Minneapolis 5.2
13| Brockton Rd in Osseo 4.9
14 | University Ave in Minneapolis 4.9
15 | University Ave in Minneapolis 4.9
16 | Snelling Ave in St Paul 4.9
17| TH 156 in SPaul 4.7
18 | CtyRoad Gn Roseville 4.7
19 | New Brighton Blvih Roseville 4.6
20 | Transfer Rdn St Paul 3.7
21 | washington Avén Minneapolis 3.6
22 | university Aven Minneapolis 3.6
23 | university Aven Minneapolis 3.1
24| oOld Shakopee Rd Bloomington 2.9
25| CR 5n Burnsville 2.9
26 | zachary Lin Plymouth 2.8
27 | Northfield Blvdin Dakota County 2.7
28 | us61in Washington County 2.4
29 | Us52in St Paul 2.4
30 | 5th St NWin Brighton 2.1

Source: CPCS analysis
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4.3 Field Visits

4.3.1 Field Observation Corridadentification

The purpose of the field visits was to gain antbbe-ground perspective for truck mobility and
safety issues on the tier one corridors. To this end, study team member Rani Engineering, based
in the Twin Cities, visited each of eight targées and undertook a higlevel investigation of
issues that contribute to mobility or safety problems.

Sites were selected in accordance with the following principles:
i Site belongs to nointerstate Tier One corridors

1 Site has known issues related teldy or safety (as measured and described in this
working paper), or was identified as a problematic location through industry
consultations (as described in Working Paper 2)

1 Site was confirmed by the TAG, and is not the known subject of any other detailed
corridor studiesg including not being among the locations identified by MnDOT in its
Congestion Management Safety Plan (CMSP) studies, as validated by MNnDOT

1 Site selection follows a castudy principle, and seeks to include problem locations on
a rangeof Principal and Minor Arterials and roadway types

The purpose of the MnDOT CMSP filter was to avoid duplicative work on trunk highway
locations where known problems are already being addressed or solutions have been proposed.

Because of the limited scopé this portion of the study, the purpose of the field visits is not to
identify or recommend detailed solutions, nor to present a full accounting of all truck issues in
any single corridor. Rather, the field visits serve three fundamental functions:

1 toground the largely quantitative focus of this study by linking data analysis to observed
on-the-ground issues

¢ G2 OoNRY3I | (0GSy i AtBeNI RE NE2 GiSWHZON | fA adadySRAS NIK | {
subject of detailed studies or projects

f to support and pr&dA RS O2y GSEG G2 GKS &ddzRé GSI YQa
subsequent recommendations in the metro (the subject of Chapter 5 of this working
paper)

The selected field visit sites are shownFigure4-11. Initially,demonstration corridowvisits

were conducted in two locations (prior to undertaking the full safety and delay analysis). The
purpose of these visits was to establish what type of information and analysis would be most
valuable to Met Council and to the TAG. The findings oflimonstrationvisits were presented

at the third TAG meeting in St Paul in October, 2016. The TAG made some recommendations
on adjustments to the focus of the field visits; specifically, they recommended that these should
focus less on checklistpe information and more on using professional judgment to link

CRPCS a7



apparent issues and problems (such as high delay) with specific infrastructural design features
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in the field. Related to this change in focus, the selected corridors were shorter in length than
the inttial trial corridors. The reports from these trial field visits are included in Appenhdix

Figured-11 can be related to the map iRigure4-12 as well ago the demolocations listed from

4.4.1t04.4.8
Figure4-11: Locations for Field Visits
Corridor Location From¢ To ‘ Miles Notes
Broadway St/Ave Minneapolis | 1-94 to Johnson St NE 2.3 | Top crastsite, incl. KAB
Cliff Rd (CSAH 32) | Burnsville Dupont Ave (near-1 2.7 | Top crash site
35W) to TH 13
3| Brockton Ln N Rogers Linden Dr to Diamond 1.9 | Top crash site incl. rollovers
(CSAH 101) Lake Rd
4 | University Ave Mpls/Fridley | Lowry Ave to-694 3.9 | Top crash site, access issue
identified
5] TH 280 St Paul Kasota Ave to Hennepill 1.1 | Safety issue identified
Ave (ramps)
6 | US169 Hennepin Co.l| TH 7 to 27th Ave N 5.1 | Top delay site
7 | Kasota Ave/EIm St | Minneapolis | TH 280 to 17th Ave S 1.6 | Top delaysite
8| CoRoad C Roseville New Brighton Rd to 2.2 | Top delay and crash site, ind
Snelling Av KAB
9* | USH2 Dakota Co. 1-94 to 149" St E 15.2 | Access issue identified
10* | TH 13 Savage TH 169 to-B5 W 6.1 | Top delay site

*demonstration corridowisitlocations

The field visit locations are shown in map fornkigure4-12.

7Ly

GKS y2iSa

02t dzYy s Y! .

AYRAOF G Sa

GKS (2L GKNBS

method used to evaluate injury severity (KAB covers fatal, incapacitating and nonincapgdit@ries but not

alLi2a

arof s

Ay 2dNEB £

2NJ ay2

Ay2dzNEé O O

Ly GKAA

disproportionately likely to cause injury rather than be propedmage only; sites were not ranked quantitatively
on this basgs. The notes column also includes reference to safety and access issues that were described in Working
Paper 2, reflecting industry consultations).
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Legend

Site Visits
a— Sites
2 Trial Sites

Roads

Tier One Corridors
Interstates
——— Other Roads
County

Notably, US169 was investigatedased on TAG feedbadkr having inflated congestion
rankings dued possibly attractingraffic from 1-494 or fromTH100, both of which hae been

under constructionfor periods that overlapped with the datayeddrs CNR2Y ay5h¢ Qa
information, the 1-494 work wasonductedbetween £394 and 4694 from April toNovember
20168 and TH 100 work between 4494 and Barry St. in St Louis Park from August 2014 to
November 2016.We crosschecked the various ATRI months against these schedules. While
we do not have the data to determine whether TH 100 diversions hadngadt on USL69
construction, we did find greater delay for May and August 2016 than for March, suggesting
that 1-494 diversions potentially did have an impact. However, even in March (outside of the
construction period) there was considerable truck dalayhe PM peak period, and there was
also high truck delay in October 2015. Based on this evidence and the general importance of

8MnDOT-494: Plymouth
S MnDOTHwy 100: St. Louis Park, Edina, Bloomington
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US169 as a truck route (confirmed through industry consultations earlier in the study) it was
recommended to include US59 inthe field analysis.

TH280is the subject of a reconstruction project near thgé3 W interchange ramp¥:however,
the planned work is unrelated to the issue identified initially in industry consultations, thus this
corridor was also included.

Also of noe, subsequent to the initialemonstration corridowisits it was determined that TH
13 in Savage/Burnsville was the subject of a recent corridor study that provided guidance for
transportation improvements along this corridé.

4.4 Field Visit Reports

Fieldvisits were conducted to identify truck mobility or safety issues and geometric constraints
and were conducted in early December 2016. The study team conducted the visits on days
without meaningful precipitation or snow accumulation to avoid possibly iggie findings.

4.4.1 Corridor 1:Broadway Street / Broadway Avenue in Minneapolis

Site Description

Broadway Street from-94 to Johnson Street is a folame urban collector street that runs
east/west. The 2.3 mile corridor is undivided for most of the waiyh & few intersections
containing concrete medians, and has 13 signalized intersections. There are three grade
separated and one ajrade railroad crossings. The west end, fredd to NE Main Street, is
commercially zoned. The remainder of the corriddmostly residential with a few blocks on

the north side commercial.

Geometric Constraints/ Safety Issues

During the corridor driveéhrough, it was noticed that signal timing along the route was mostly
good, however, there seemed to be a few sigrihist were not synchronized. Given the
number of traffic signals and the higher volumes of the major roadway, consideration for freer
movement of traffic on this road should be provided.

o Investigation into updating signal timing for possible coordinatibasignals might be
warranted.

In the residential and commercial areas between NE Buchanan Street and NE Marshall Street, a
total of 21 blocks, street parking is allowed on both sides of Broadway except from 7 a.m. to 9
a.m. and 4 p.m. to 6 p.m. Monday thugh Friday. These parking times should be strictly

enforced to reduce merging and slowdown problems, which are a potential safety hazard.

OMNDOTHwy 280 & Surrounding Area Projec8t. Paul {84) toRoseville (B5 W)
1 MnDOTHwy 13 Corridor StudBavage, Burnsville
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o Further investigation may be warranted to verify enforcement of prohibited street
parking times, as well as tdentify possible areas to eliminate parking.

The speed limit of the roadway is 30 mph and lane widths area®w as nine feet for some
blocks along residential area¥hese lane widths are not sufficient for this highbed truck
route.!?

The bridgehat provides the grade separated railroad crossing between NE Buchanan Street and

NE Lincoln Street, (at which Broadway Street passes under), is unsafe to reasonably

accommodate tweway truck traffic. At this bridge, the width of the road, for both diiens,

narrows to approximately 17 feet wide due to a bridge pier in the middle of the road. Thisis a

high truck volume and accident site. The bridge itself also providesvoatertical clearance

above the roadwhich is below the FHWA urban @O G 2 NJ YAYRY &Y I ¥R A QAY
condition.(Bridges shown ifrigure4-13).

o0 A major reconstruction project of a new bridge and road widening could sbiseihsafe
condition.

Crash Report

Date: Mon Apr 15, 2013
Conditions: Dark, Rainy
Vehicle: 2Axle Truck ehicIe:Truck w/ Semilrailer
Type: Collision w/ Bridge P Type: Collision w/ Bridge Pier
Severity: Propert{pamage Severity: Property Damage

itionsiight, Clear

Source: CPCS analysis of MNCMAT data. Photos Google Street View. Left: Broadway near;BigtttaBroadway near W. River Rd.

Due to the relative narrowness of this road corridor, there is not enough room for designated left
turn lanes. The road is divided by a double yellow stripe. The intersections at Old Central
Avenue and N Washingtdivenue are the only two of the 13 signalized intersections with
dedicated left turn lanes. At certain intersections, there are protected green arrow left turns.
However, their timing and use was not analyzed for the corridor drives.

2 From the National Association of City Transportation Officials (NAGT&D)e widths of 10 feet are appropriate
in urban areas and have a positive impact on a street's safety without impacting traffic operations. For designated
truck or transit routes, one travel lane of 11 feet may be used in each dirgeB#FHCTOUrban Street Design Guide
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o A more indepthtraffic study should be undertaken to analyze the effects of having no
left turn lanes and only certain intersections with left turn arrows. The study could also
include analyzing different intersection configurations and possible elimination of certain
signaized intersections to help increase the flow of trucks and reduce potential crashes.

4.4.2 Corridor 2: Gff Road (CSAH 32) in Burnsville

Site Description

Cliff Road from Dupont Avenue to Minnesota TH 13 is a-lBme, undivided urban street,
except for goortion from Dupont Avenue to just pasBbW, where the road is twdane with a

few concrete medians. The route is 2.7 miles long and has three traffic signals at the eastern
end, including TH 13, and one-gtade railroad crossing. It is bounded by ooencial and
industrial warehousing zones. Between the railroad tracks towards the west end and
Riverwood Drive, approximately 1.4 miles long, the route is uphill from west to east and there
is only commercial zoning on the south side of the road.

Geometrc Constraints / Safety Issues

Historical data indicates that Cliff Road between &' ¥enue and Riverwood Drive
experiences a higher than normal crash rate. In this section, there are two lanes in each
direction and a fifth lane marked on the easterriftfar a left turn lane for EB traffic to turn NB

on 12" Avenue, and a left turn lane for WB traffic to turn SB on Riverwood Drive on the western
half. There is a driveway about rdabck on the south side of the road that currently allows
turns onto WBCIiff Road, which must cross two lanes of traffic and the left turn lane.

o This driveway could be made into a right in/right out only driveway to avoid the conflict
points.

Between the Riverwood Drive and Nicollet Avenue

there are 12 driveways to commercial buildings th  Issues Identified
access Cliff Road on the south side of the road. For
stretch of road, traffic is separated by only autble
ye"OW Stl’ipe. WB left turning traffic into thest A Large number of private commercial

A Upnill gradient westo-east from 135 W

driveways must wait to turn into the driveways in driveways with limited visibility due to
thru lane, and left turning traffic out of the driveway bend in road

must wait for a safe clearance to cross EB traffic ¢

join WB traffic. A Limited dedicated lefturn lanes

)

High-speed thoroughfare with many

0 Major reconstructon of this section of the .
access points

corridor could expand the road to either five
lanes with a left turn lane (such as at River
Ridge Blvd intersection to the east of the railroad tracks), or left turn lanes with
acceleration lanes and dividing median.
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4.4.3 Corridor 3:Brockton Lane N (CR 13) in Rogers

Site Description

The Brockton Lane truck corridor is located in the Minneapolis suburb of Rogers. It is a two
mile, two lane Minor Arterial on the Twin Cities Functional Classification System running
north/south with Linagen Drive at the south end and Diamond Lake Road S at the north end. The
road is mainly rural with some commercial and residential areas in the very south end, and
commercial zoning in the north. There is onegedde railroad crossing approximately 1égtf

from Linden Drive to the south and 125 feet from Highway 81 to the north, as well as three
traffic signal controlled intersections. There are several othgratle side street and driveway
turnoffs along the route.

Geometric Constraints / Safety Isea

For most of the route from Highway 81 to Diamond Lake Road S, thevaydane widths were
between 11.5 feet and 12.5 feet with approximately a one foot gravel shoulder on both sides.
After the shoulder on each side, the road dropped off severely apprately one to six feet
down. Recovery from the shoulder would appear to be difficult and could result in a rollover.

The NB Brockton Lane/124Avenue N intersection has a widening of the roadway meant to
function as a right turn lane. Thmstriped tun lane is approximately 7 feet at igdest point.

This turn lane is not sufficiently wide to allow vehicles trailing a turning vehicle to safely pass by
without encroaching upon the oncoming traffic lane.

Another location of interest is Brockton LaaeCSAH 10F{gure4-14).

P T

Issues Identified:

A Intersection of CSAH 1@1R 81 is a high crash si
¢ 9 truckrelated crashes 2012015. Long
stretch withouttraffic signals, skewed
intersection

e
k Crash Report
; ““Date: Fri-dan 2 15._.
~ Conditions: Daf 2 = —_— A Advance sign alerting of intersection, but may b
Vehicle:Truck Se
: 3 close

g, following too hard to see signal color in poor/inclement
weather

Source: CPCS analysis of MNCMAT data. Photos Google Street View. Left: Broadway near Buchanan; right: BroAd\®Rayené&a.
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4.4.4 Corridor 4:University Avenue in Minneapolis/Fridley

Site Description

University Avenue from894 at the north end to Lowry Avenue at the south end is a-fane
Minor Arterial with dividing median. It is approximately four miles long laasl several traffic
signals. The whole of the corridor can be described in two distinct halves. SouthAé&iue
NE, the zoning is primarily industrial with a major sémck and rail freight yard on the east
and west sides. There are three blocksresidential zoning at the Lowry Avenue end. The
north half on the other side of 37Avenue NE is residential, and for the entire length, there are
no cross street intersections or driveways except at five major signalized intersections.

Geometric Costraints / Safety Issues

The geometric and safety issues on this corridor are in the southern half. From Lowry Avenue
to NE 27th Avenue, street parking is allowed during certain times of the day, essentially

narrowing the four lanes to two. Street pargirs allowed on the SB side anytime except 7 a.m.

to 9 a.m., Monday thru Friday, and on the NB side anytime except 4 p.m. to 6 p.m. Monday thru

Friday. These parking times must be strictly enforced to reduce merging and slowdown

problems.

o Further investigtion may be warranted to possibly eliminate the street parking
altogether.

There is only one entrance off University Avenue at 32nd Avenue NE for truck traffic to get to
the CP Rail Shoreham Yard on the east side Kgpee4-15 below). This is also a high train
traffic area, and the current geometry of the 32nd Avenue NE/4th Street NE access drive for
semis has it crossing the railroad track8 misouth from the access road intersection with
University Avenue. This 32nd Avenue NE intersection off University Avenue is controlled with
a traffic signal with turning lanes for both NB and SB semis. It was withessed during the site
drive that semitrucks were backedmall the way down 4th Street NE, through the 32nd Avenue
NE intersection, and past the turn lanes on University Avenue for both NB and SB, to where the
waiting semis were extending into the through lanes of University Avenue.Rigaec4-16
below.) During this observation, the bridge over the railroad tracks 0.2 miles west of University
Ave on St. Anthony Parkway was closed for constructiofid &nue NE is partfdhe detour
adding additional traffic that will be removed when the bridge construction is completed
(scheduled for migsummer 2017).
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e

Source: Google Maps

o This area needs further investigation to look at train and truck traffic and how to best
access the intermodal facilityhen the bridge construction is completed
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Figure4-16: University Avenue near CP Yard, Photos of Truck Queuing

1. Trucks queuing along™St NE (directly east of University Ave). Looking north
F f

2. Trucks queuing alongniversity Ave. waiting to turn right onto 32Ave NELooking north

4. SB1ucks queuingt intersection otUniversity Ave. and 32Ave NE waiting to turn left.ooking north
Source: &reencaps of Rani field visit videos

4.4.5 Corridor 5:TH 280 in St Paul

Minnesota TH 280 between Kasota Avenue and Hennepin Avenue is esoatthrunning four

lane Principal Arterial freeway. It has three interchange exits in the short 1.1 mile cofTiger.
corridor is surrounded by residential neighborhoods on the east side and commercial areas on
the west side. The corridor is relatively short, so constraints and safety issues were found
primarily at the interchanges.
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Geometric Constraints / Safetissues
The Kasota Avenue exit at the south end of the freeway section is a folded diamond design due
to railroad tracks on the north side of Kasota. The SB on and off ramps are acceptable, as well

as the NB off ramp. The NB on ramp is a clover loopishaphill and appears to have a short
acceleration and merge lane for a truck.

o0 The geometry of the interchange is limited primarily because of the railroad tracks. TH
280 carries over Kasota Avenue and the tracks with a bridge. Further investigatien of
bridge width would be needed to see if the acceleration and merge lane could be
extended northward.

The middle exit off TH 280 is Como Avenue. It does not directly serve an intersecting cross
street, but joins parallel side streets on both sidese tthie Kasota interchange, it is also a half
clover leaf with acceleration and deceleration lane issues for the on and off ramps$igbee

4-17 below.

o One possibledution to this awkward interchange is to eliminate it. Existing routes
provide parallel side street access to the Hennepin Avenue interchange a half mile north.

Source: Google Maps

On the north end of the corridor is the Hennepin Avenue interchange. This interchange was
recently reconstructed with a standard diamond design with sufficient acceleration and
deceleration ramps and merges.
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4.4.6 Corridor 6:US169 in Hennepin Co.

Site Description

US Highway 169, from 2Avenue N at the north end to Minnesota TH 7 at the south end, is a
four-lane divided Principal Arterial freeway with interchange and grade separated crossroads.
The corridor is appramately 5.1 miles long. Commercial and industrial zones are located along
the route. Interchanges with US 169 and major highways occur at Trunk Highw&3985ahd

TH 7. This corridor carries one of the highest traffic volumes in the metro area arsite of
major delay and accidents.

Of note, US 169 has undergone several major construction projects in recent years, as well as
attracted traffic volumes from-494 and TH 100 construction projects, that has most likely
impacted delay and accident gatns for this corridor.

Geometric Constraints / Safety Issues

Within this 5.1 mile long corridor, there ai®full interchangesone half interchange, and two
at-grade right in/right out access points, averaging two interchange access points per mile. The
half interchange is at W 36Street where there is only a SB off ramp and a NB on ramp. The
two major interchanges at Highway %md 394 are clover leafs where merging lanes are
combined and short. They are approximately #hads of a mile from one another (séggure
4-18below). Between many of the exits, merge lanes continue into each other creating conflict
points of delay and accidents.

Saurce: Google Maps

0 Because there are so many entry and exit points onto US 169 within such a short
distance, there is not much opportunity for traffic to get up to speed. There are a greater
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number of conflict points with merging in this corridor. A morelepth traffic study
could be initiated to investigate the possibility of eliminating several interchange access
points.

The two atgrade access pointgad to residential side streets These exits are at W %16
Street/Independence Avenue and JordaveAue S/W 28 Street, both south of-894. The W

16" Street/Independence Avenue access point is a site of many accidents. The Jordan Avenue
S/W 28" Street exit is a delay site. Both have very short on and off ramps, as well as acceleration
and mergednes. Theimpactto trucksoccurs whernvehicles trying to get on or off the US 169
mainline cannot get upr downto proper speed to safely merge and, in tuoause accidents

and delaygo all traffic.

o The W 18 Street/Independence Avenue eXFigure4-19) could possibly be eliminated
to reduce accidentand delays

Source: Google Maps

o The Jordan Avenue S/W®8treet exit(Figure4-20) could possibly be reconfigured
through a major reconstruain to reduce delays.
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Googlecarth

Source: Google Maps

4.4.7 Corridor 7:Kasota Ave/Elm St in Minneapolis
Site Description

EIm Street/Kasota Avenue isveo-lane urban street bounded mainly by industrial warehouses
and office andconstruction supply buildingsThis signed truck routeserves an important
function as the only access corridor fora number of facilities involved in rail
transportation/transloaling and warehousing/distributiorOn the EIm Street portion of the
road, there are residential areas on the north side, however there is no access for them onto
EIm. Semiruck traffic is above normal due to the warehouses, and the office building markin
lots are at capacity daily and parking overflows into the street on the Kasota portion of the road.
There are no traffic signals along the corridor, and there is avi@y stop sign at EIm Street
and 17" Avenue.

Geometric Constraints / Safety Issues

Driveway turnout radii from the warehouses on the south side of EIm Street are potentially too
small. It was noted on the site drive that a semi had to turn onto EB Elm Street by extending
out into oncoming traffic.

o Although, data does not show long degagr accidents on EIm Street, this is a safety issue
that can possibly be remedied with larger radii for the driveways, as well as possibly
alleviating any delay.
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There is an agrade railroad crossing approximately 350 feet west of the SB interchand& of T
280. Trains at this crossing occurring during peak times of traffmingto or leaving work are
a potential source of delay and backup.

The asphalt pavement on the Elm Street section is in marginal condition with transverse and
longitudinal cracking.

On street parking limits visibility of turning vehicles and is a safety concern.

4.4.8 Corridor 8:County Road C in Roseville
Site Description

County Road C (CR C) is a4ane Minor Arterial with a dividing median running most its
length. 135W intersects CR at approximately halivay, with commercial zoning on the east
half and a mix of industrial and commercial zoning on the west half. The western half receives
significant fuel tanker traffic due to two petroleum plants, one on the north side and one on
the south side of CR C, between Walnut Street and Long Lake Road.

Geometric Constraints / Safety Issues

The intersection of CR C and New Brighton Blvd is a skewed intersection. The turn for WB CR C
traffic to NB New Brighton is a sharp uphill merge witheay short acceleration lane. There

are backups in the afternoon when traffic volumes increase. Fgpae4-21 below.

o Currently, there is a yield sign faffic turning from WB to NB. There appears to be
room to extend this acceleration lane to allow traffic to get up to speed. Changing
the sign from yield to merge could ease backups.

Source: Google Maps
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There is an agrade railroad crossing between Walnut Avenue and Long Lake Road
approximately 1400 feet east of the entrance to the petroleum storage plant. On each side of
the road at the tracks, there is a pull off lane for trucks carrying hazardousrialat which are
required to stop prior to crossing any railroad tracks. The acceleration lanes of these pull offs
in both directions are less than 175 feet long. Due to the proximity to the petroleum plant, semi
tanker truck traffic is higher than norah and during times of heavier traffic volumes, semi
tanker trucks have difficulty getting back into flowing traffic and will cause slowdowns. See
Figure4-22 below.

o Challenges to extending the acceleration lane along the north side include, relocating
utility poles and a hydrant, and a retaining wall. There is potential to extend the lane
approximately 75 feet before meeting the retaining wall, however relocatieg
utilities may require property acquisition from the petroleum plant.

o There does appear to be adequate rigiftway to extend the EB acceleration lane.

Source: Google Maps

The exit of the petroleum plant for WB semi tanker trucks has no acceleration lane and is
another point of backup during heavy volumes. Sepire4-23 below.

o There are utility poles and a little used parking lot where an acceleration lane could
be constructed.
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Source: Google Maps

Due to railroad tracks to the south of CR C, the interchang@®i and CR Eigure4-24) has

a unique geometry. Vehicles entering NB I35W from EB CR C are daqualke two left turns.

First from CR C to Cleveland Avenue, then to the on ramp for NB I35W. The left turn lane on CR

/ A& wmcnQ f2y3ed .| O0ldzllJa 2y b. [fS@StlyR ! @Syd
EB CR C.

o Potential solutions include chges to signal timing or updates to interchange
geometrics. Existing buildings and elevation changes will pose challenges to updating
geometrics.

SourceGoogle Maps
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4.4.9 Corridor9: US 52 between94 and 148 Street E

US52 was one of the locations selected fdemonstration corridoffield visits. This site was
selected because of its high importance to freight transportation as well as having been cited
in industry interviews.

Description of Corridor

US Highway 52, from% in St. Paul at the north end to Minnesota TH 42M &reet E at the

south end, is a foulane divided highway with primarily interchange and grade separated
crossroads, as well as sxal atgrade intersections and driveways in the southern half of the
corridor. The corridor is approximately 15.5 miles long. Industrial zoning is located for 1.5 miles
in the north half and for 2 miles in the south half. The middle portion of thadmris bounded

by residential and commercial zones. There are no traffic signals along the route and traffic is
free-flowing. Below is a summary of potential safety issues or constraints for truck traffic in the
roadway corridor:

Bridge Clearances

Thereare a total of 14 bridges that cross over US 52 in this corridor. Eleven of the bridges are
interchange overpasses, and three are pedestrian bridges. None of these bridges have posted
bridge heights indicating restrictions.

Bridge and Pavement Weightrhits

There are twelve bridges that traffic flows over along the corridor. None of them have posted
weight limits. There are also no posted weight limits for the pavement of the roadway.

Turning Radii

There are six agrade intersections/driveways in theuthern third of the route that enter/exit

onto US 52, starting at Inver Grove Trail. Two of them, including Inver Grove Trail, are private
driveways to residences, a third one is abandoned, and the last is to an electrical substation. It
would not be &pected for heavy truck traffic to use these turnouts, therefore turning radii are
not a factor. The other two ajrade intersections occur at TH 55 and ®#8reet. Their turning

radii appear to be sufficient for trucks.

Merge/Acceleration Lanes

All of the interchanges merging onto US 52, both northbound and southbound (NB, SB) have
long acceleration lanes. The six-gatde intersections/driveways described above in the
previous section have no dedicated acceleration and merging lanes for turnifig trafo US

52. There does appear to be sufficient space to construct acceleration and merging lanes at
them all.
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4.4.10Corridor 10: MN TH 13 between MN TH 169 ar@8bW

TH 13 was the second location selecteddemonstration corridorsite visits. Subsequent to
the demovisit being carried out, it was discovered that this location is already the subject of a
more detailed study carried out by MNnD®T.

Description of Corridor

Minnesota TH 13 from35W to Minnesota TH 169 is a felane dvided highway with several
overpass and afjrade cross streets, as well as several driveways on the north side that
enter/exit TH 13 westbound (WB). The highway is zoned by primarily industrial areas along the
north side, and commercial areas along tloeith side. Three of the ajrade intersections are
signalized. Below is a summary of potential safety issues or constraints for truck traffic of the
roadway corridor:

Bridge Clearances

There are two bridge overpass crossings along the route, one atad@ the other a railroad
crossing approximately 665 feet east of Xenwood Avenue. Neither bridge has posted heights
of the bridge.

Bridge and Pavement Weight Limits

There are two bridges that traffic flows over, one ow&5W and one for the eastbound (EB
fly-over of TH 13 where it turns southbound (SB). Neither bridge has posted weight limits.
There are no known or posted weight limits for the pavement of the roadway.

Grades

There is a section of roadway approximately 1.25 miles long, starting ap@i@tymi500 feet
east of Washburn Avenue and ending-85W, where the grade is greater than 4 percent for
EB traffic. The rest of the highway section is less than 4 percent grade.

Turning Radi
There are two afgrade intersections where turning radii foucks appear to be too small. One
is at the Washburn Avenue right turns (RT) onto TH 13, both EB and WB. This intersection is

signalized. The other is at the RT from SB Yosemite Avenue onto TH 13 WB, which is an
unsignalized intersection.

Merge/Accelegation Lanes

The atgrade intersections and driveways on TH 13 have short to no dedicated acceleration and
merging lanes for all turning traffic onto TH 13 EB and Yigure4-25 below gives a summary
of approximate merge lengths and whether there possibly is room to install them.

BMnDOTHwy 13 Corridor StudBavage, Burnsville
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Cross Street Merge Zoneg Room for
Accel. Lanes Acceleration Lanes?
1-35W Interchange Ok
CR5 Interchange Ok
Washburn Ave. At-Grade, Signalized No Yes
Chowen Ave. At-Grade, Unsignalized No Yes
. . MnnQ 2.
Lynn Ave. At-Grade, Signalized Yes
No EB
Sigan Containers D/W Driveway, North side Mo Q Maybe
Quentin Ave At-Grade, Signalized No Maybe
Vernon Ave At-Grade, Unsignalized No No
. . . HonQ 2.
Yosemite/Xenwood Aves At-Grade, Unsignalized Yes
HonQ 9
. . onnQ 2.
Dakota Ave At-Grade, Unsignalized Yes
No EB
TH 13/101interchange Partial Interchange, Ok
Signalized
Zinran Ave At-Grade, Unsignalized N/a N/a
TH 101/169 Interchange Ok

4.5 Truck Freight MobilityT oolkit

Based on reviews of the freight delays and safety challenges facing the regional truck highway
O2NNAR2NEZ GKSNB IINB y2 Wairf @SNl odzZ fSGaQ GKI G
will eliminate both delays and all truck crashes. There are,elvew basic roadway design
solutions combined with selected technologies that could have a positive impact. One could
argue that improved zoning in years past could have eliminated some of the challenges faced
today. One could also argue that increasgghts of way should have been secured many years
ago, allowing roadways to be widened today without encroaching on residences and
commercial property. Unfortunately, those arguments would be in vain. The freight challenges
facing the nornterstate TierOne corridors are not unusual and are being experienced all over
the United States and abroad. The solutions will require innovative and collaborative efforts by
both public and private sectors. The solutions required to reduce freight transport deidys a
the reduction of crashes will be many and varied. There is no single solution that will work for
every scenario.

Several technology solutions are provided here that can be used within the study area of this
report, in various locations, and can be cimiesed in broader locations within the domain of

the Metropolitan Council.The recommendations in this report should be considered as a
O2tft SOUA2Y 2F aztdziazya GKIFIG Oy o06S tA1SYSR
appropriate for discrete locains within the Tier One corridors, they should be considered as
potential solutions at any additional locations of interest to the TAG. To be sure, it is not

CRCS o6
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intended that these solutions are identified exclusively for every congestion and safety
challerge identified throughout the corridors studied for this report. The selection of any

LJ NI AOdzf I NJ wii22ftaQ Ay GKA& O2ftfSOlAz2y 2F (SOK
concerns, anticipated construction projects in the near future, politreallities, economic

trends in the region, etc. There are several factors outside the purview of this report that should

0S O2yaARSNBR ¢KSY LINPIAINFXYYAYy3I (GKS ySOSaal Ne
and safety challenges. However, the follogitechnologies have been included in this report

because of their success in addressing similar challenges across the United States and overseas.

The technology solutions provided contain a description of the technology, the potential
challenge that theg¢chnology can address, and a rough estimate of the cost of the technology.
This is intended to introduce potential technology deployment solutions and is not intended to
serve as a detailed technology planning and specifications description.

4.5.1 Technology:Virtual Weigh Site

Description: Virtual weigh
sites (Figure 4-27) are a
costeffective  substitute
for permanent weigh
stations onany road in a
particular jurisdiction. A
significant difference
between the virtual weigh
site and the fixed or |
unmanned weigh site is g
that the virtual weigh site
has a nearly invisible
footprint. That is to say that there is no exit ramp, there is no building, there is very little
evidence that a virtual weigh site exists unless someone noadeop detector in the roadway

or a license plate camera mounted on a pole on the side

of the roadway. Virtual weigh sites do not requir
commercial vehicles to stop, slow down, change lan«
2N Fye 20KSNJ 0SKIQJA2NJ
RNAGAYIQOD

The typical virtual weigh site system is designed ‘
detect possible overweight vehicles on roadwaike "
system is designed to screen all commercial vehic :
using the roadway and to categorize them as eith
WILR GSYGAL f OA 20k &2 NK DN,
enforcement personnel can then focus their attentiort
on potential violators.

CRPCS o7
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Virtual weigh systems are automated. WIM technology determines vehiclghtgeiEach truck
0N} OSNBEAY3 (GKS 2dziFAGGSR NBIFIRgl & gAff GNRIISH
plate. Optical character recognition (OCR) software will convert the license plate image into
numbers which can be stored as data. Additionaflfhe WIM sensor indicates the truck is
overweight, an appropriately configured virtual weigh site can trigger a side view camera to

capture a digital image of the overweight vehicle.

The system will then marry these three pieces of data

and send an imagevia wireless communication, to

the motor carrier enforcement computer located in

a central office where it can be stored and can be

accessed (via secure internet access) by an

SYF2NOSYSyild 2FFAOSNNa € LI 2 I

Figure4-28 (or smartphone see Figure4-26) at a

roadside location. The image may consist of the

digital photo of the vehicle superimposed with WIM

data and the license plate number as seeffrigure

4-29.

Virtual weigh systems can have many configurations and also employ various types of
technologiesRSLISY RAY 3 dzLl2y GKS ySSRA&a IyR 06dzR3ISG 27
enforcement program. Technologies can include:

The data collected by these systems c:
provide speeds\yehicleweight, time of
day, vehicle identification, motor carrier
identification, vehicle height, vehicle
length, indication of brake malfunction,
status of motor carrier operating
credentials, determination of stolen
vehicle (license plates)ugport of Amber
Alerts/Silver Alerts or criminal BOLO (be
on the lookout) information.
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