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INTRODUCTION

This report was prepared in fulfillment of Activity 112 (Preliminary Traffic) for the
Billings Bypass Project NCPD 56(55) CN 4199. General descriptions of the
preliminary project alignments and potentially impacted existing street system are
presented within this report. Summaries of the existing street system are
provided as baseline traffic conditions. Future design year (2035) traffic
projections for the No-build and preliminary alignment alternatives are presented
along with traffic analysis results associated with existing and proposed
alternative roadways and intersections.

An extensive number of alternative alignments and intersections were screened
within the project’s Environmental Impact Statement (EIS) process. This report
presents a summary of the traffic operations that would be associated with each
of the alternatives that have been advanced through to the final screening
process. All of the design alternatives presented within this report would provide
acceptable traffic operating conditions in the design year. Since there are a
number of considerations other than traffic operations that need to be considered
in final design, this report summarizes the potential safety and efficiency
associated with each alternative, but does not make recommendations to identify
preferred alternatives.

PROJECT BACKGROUND

The project was originally intended to be a bypass route north of Billings
between Interstate 90 (I1-90) and Montana Route 3 (MT 3) and was to be part
of the Camino Real International Trade Corridor route from Canada to Mexico.
The bypass was to skirt congested urban routes within Billings and provide a
direct connection between MT 3 and 1-90. Funding constraints eventually
resulted in a re-scoping of the project to focus on the eastern segment of the
proposed project between the interstate and Old Hwy 312. A review of the
transportation needs in the eastern portion of Billings, coupled with input from
local plans and documents, revealed that physical barriers (Yellowstone River,
MRL Railroad, Rimrocks, and Interstate 90) limit access and connectivity within
and through the area for both local travel and truck/commercial vehicles.
MDT coordinated with local, state, and federal agencies and the public on
revising the project purpose and need to address these transportation issues.
The project purpose and need, as detailed in the EIS, were used as prime
screening criteria in development of the alternative alignments that were
analyzed and summarized within this report.

PROJECT LOCATION AREA DESCRIPTION

The City of Billings has an extensive system of internal streets and has eight
highways that enter the urban area. These highways include: Interstates 90 and
94; Primary Highways MT 3, US 87, old US 87 to Hardin, and old US 312; and a
Secondary Highway to Pryor, south of Billings. This regional highway system is
important in terms of commercial and through traffic within the Billings urban
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area. Also, smaller towns in the region tend to act as bedroom communities with
substantial numbers of persons working in Billings and living in the outlying
areas.

Key physical characteristics of Billings include the “Rimrocks”, which are 300’
high sandstone bluffs which rise on the northern boundary of Billings Proper.
Billings Heights, which contains approximately 25% to 30% of the urban
population, is located on bench-land north and northeast of the Rimrocks.
Access between Billings and Billings Heights is confined to one of three routes:
Main Street, which provides a narrow passage around the east edge of the
Rimrocks just west of the Yellowstone River; North 27" Street, which is a
roadway cut diagonally into the face of the Rimrocks north of downtown (CBD);
and Zimmerman Trail, which is a steep winding roadway that follows a natural
drainage way on the west end of Billings. All of these routes eventually converge
at a point between the Rimrocks and the Yellowstone River, where Main Street is
forced to carry all north-south external area traffic and a large portion of the
urban area traffic.

The Yellowstone River is another physical feature of the Billings area that has
determined the location and function of transportation systems in Billings.
Lockwood and the South Hills are the two major urbanized areas located on the
south side of the Yellowstone River. There are only three crossings of the
Yellowstone within the concentrated urban area: US 87 at the Lockwood (1-90)
Interchange; the 1-90 River Bridge west of Lockwood; and the South Billings
Boulevard River Bridge, located south of the Billings CBD.

These two important physical characteristics create a great deal of traffic demand
on urban arterial streets by forcing traffic with external origins and destinations to
utilize local urban streets. External traffic on all routes northeast of Billings has
no other option than to utilize portions of Main Street.

Interstate 90, which runs east-west along the southern boundary of the
urbanized area, is the major carrier of external area traffic. Interstate 94 begins
at an intersection with 1-90 on the eastern edge of the urbanized area at the
Pinehills Interchange. US 87 begins at an intersection with 1-90, on the western
edge of Lockwood and heads north to access communities north and east of
Billings. Old Highway 312 parallels the alignment of I-94 on the north side of the
Yellowstone River and provides access to a number of bedroom communities
northeast of Billings, including the town of Huntley, which is also served by an
interchange with Interstate 94.

A number of street and highway routes were identified as having the greatest
potential for changes in traffic demand associated with the proposed arterial road
river crossing. Traffic modeling efforts completed as a part of this project were
instrumental in the identification of key corridors which would be sensitive to the
proposed project alignments. Figure 1 provides an illustration of the select
system routes for which existing traffic conditions have been compiled and
evaluated within this report.
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The principal roads and streets that have the potential for impacts resulting from
the construction of a new arterial roadway between Billings Heights and
Lockwood would be Main Street (US 87), Bench Boulevard, Old Highway 312,
US 87 River Crossing between Main Street, Interstate 90, and Interstate 94.

Main Street is a principal arterial street within the City of Billings that is
coincident with US 87 between 1% Avenue North, on its southern terminus, and
the US 87/0Ild Highway 312 junction, on its northern terminus. Main Street is
approximately 90 feet in width, carries three thru-lanes in each direction, and has
a raised median with left-turn lanes along its entire length. Constructed in 1965,
Main Street has numerous driveways and median openings to commercial
businesses between 1% Avenue North and Wicks Lane. The segment of Main
Street north of Wicks Lane was reconstructed in 1983 and has fewer driveway
approaches and median openings with much greater access control. Main Street
has the highest traffic volumes of any roadway in the state of Montana, with
approximately 50,000 vehicles per day just north of a junction with Airport Road.
It is at this point that most of the traffic between Billings Proper, Lockwood and
Billings Heights is funneled, due to physical barriers (the Rimrocks, the
Yellowstone River, and the railroad). There are a total of 10 signalized
intersections on Main Street, with one additional traffic signal being planned at
the present time. For the purposes of impact evaluation within this study, four of
these intersections are considered to be key intersections that are most
representative of overall operations on Main Street. Those intersections are at
1% Avenue North, Airport Road, Wicks Lane, and US 87/HWY 312.

Bench Boulevard is a principal arterial street that parallels Main Street between
US 87/HWY 312 and Lake EImo Drive south of Hilltop Road. Bench is currently
a 24 foot wide, two-lane roadway that was the original US 10 highway to Miles
City. When Main Street was constructed in 1965, it reverted to being a county
road, and in the late 1980s it became a City of Billings street when the Billings
Heights was annexed into the City of Billings. Bench Boulevard is surrounded by
residential development along its length and there is limited access to Main
Street. Where those access streets do exist, some commercial development
exists on side street lots east of Main Street. There are numerous driveways that
access Bench Boulevard along its length, and the majority of traffic is localized
with origins and destinations on Bench Boulevard or on side streets east of
Bench Boulevard. At the time this report was written, a construction project was
completed that extended Bench Boulevard from Lake Elmo Road over a new
Alkali Creek bridge to 6™ Avenue North at Main Street. In addition, two
subsequent MDT projects that will improve Bench Boulevard from the north end
of the new Alkali Creek Bridge to US 87/HWY 312 are currently undergoing final
design. Those projects will create a new three lane roadway with improved
horizontal geometry and access control. One of the purposes of those projects is
to create a facility that would take some of the operational pressure off on Main
Street. Bench Boulevard’s function as a parallel facility to Main Street would be
realized by a third project that involves a grade separation between Main Street
and the Bench Boulevard/6™ Avenue North roadway.
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Old Highway 312 was previously the primary highway connection between
Billings and Miles City, but was reclassified as a Secondary state highway after
Interstate 94 was constructed in the 1960’s. It provides access to residential
subdivisions and small communities northeast of Billings, and its terminus is 1-94
near Pompey'’s Pillar. It is currently classified as a Yellowstone County road and
is maintained by Yellowstone County. It is approximately 28 feet wide for the
majority of its length. Approximately four years ago, MDT reconstructed Old
Highway 312 from its junction with US 87/Main Street to a point approximately
one mile northeast of Dover Road. The newly constructed portion of Old
Highway 312 has a width that varies between 64 feet and 80 feet and provides
two travel lanes in each direction and a two-way-left-turn-lane along the majority
of its length.

The segment of US 87 that runs between the Lockwood 1-90 interchange and the
Main Street/First Avenue North intersection ranges in width between 68 feet and
80 feet. There are only two street accesses within this segment of US 87. There
is an access to the City of Billings' sewage treatment facility and METRA Park
fairgrounds to the North, and another northern access to Lockwood Road/North
Frontage Road near the Lockwood Interchange. This segment of US 87 features
an elevated crossing of both the Yellowstone River and the Montana Rail Link
Railroad. It is the main entry to Billings for traffic with origins and destinations
east of Billings on 1-90 and 1-94. It is also the only direct access between Billings
and Lockwood, and between Billings Heights and Lockwood. The only other
river crossing between Billings Heights and Lockwood is approximately ten miles
northeast at the Huntley-Interstate 94 (I1-94) Interchange. This segment also
serves as a connection between Billings Heights and large commercial
attractions on the extreme west end of Billings. In addition, this US 87 segment
carries all external and through traffic from US 87, north of Billings to and from
Old US 87, 1-90, and 1-94.

Interstate 90 skirts the southern edge of Billings, south of the Yellowstone River,
west of US 87, and crosses the Yellowstone River west of the Lockwood
Interchange. 1-90 was constructed south of the industrial area along the
Yellowstone River and south of what was in 1966 sparse residential areas in
Lockwood. It now bisects the community of Lockwood from the Yellowstone
River Bridge to its junction with 1-94, at a small community known as Pinehills, on
the eastern edge of Lockwood. The 1-90/1-94 junction is commonly known as the
Pinehills Interchange. The Pinehills Interchange is a Trumpet style interchange
that requires eastbound [-90 traffic to exit on a single lane ramp. Its geometrics
are considered to be substandard, according to current AASHTO geometric
criteria and guidelines.

Two [-90 interchanges would potentially be impacted by this project. The
Johnson Lane Interchange is located approximately 1.3 miles southwest of the
Pinehills Interchange and 2.5 miles northeast of the Lockwood Interchange. This
interchange provides access to Johnson lane, which is a principal north-south
arterial roadway in Lockwood. Johnson Lane begins at an intersection with old
US 87 on the south and extends through the community of Lockwood, under I-
90, crosses the MRL railroad, and dead-ends near the Yellowstone River. Jus
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south of the railroad tracks, Johnson Lane intersects Coulson Road. Coulson
Road is a rural roadway south of and parallel to the railroad tracks. It accesses
properties to the northeast, and provides a secondary access to the Pinehills
community. Johnson Lane also intersects with the 1-90 North Frontage Road
immediately north of the I-90 westbound interchange ramps. North Frontage
road begins at an intersection with Lockwood Road near the Lockwood
Interchange and parallels 1-90 to its intersection with Johnson Lane. North
frontage continues one mile northeast of Johnson Lane and terminates at an
access to private property near the Pinehills Interchange. The North Frontage
Road intersection with Johnson Lane currently operates with stop control on the
North Frontage Road.

The Johnson Lane Interchange is a standard diamond interchange. The
eastbound and westbound ramp intersections with Johnson Lane are separated
by a distance of approximately 750 feet. The westbound ramps intersection is
stop controlled while the eastbound ramps are controlled by a traffic signal.
There are two traffic lanes on the eastbound off-ramp approach to Johnson lane.
All other ramps have single lanes. Johnson Lane has single through lanes and
marked left-turn lanes at intersections with the 1-90 ramps.

South of the eastbound I-90 ramps, Johnson Lane intersects Old Hardin Road,
which is a principal arterial street located south of and parallel to 1-90. Old
Hardin Road extends from its western terminus at an intersection with Old US 87,
near the Lockwood Interchange, to its eastern terminus within the community of
Pinehills. The intersection of Old Hardin Road and Johnson Lane has multiple
approach lanes and operations are controlled by a traffic signal.

The Johnson Lane Interchange was constructed in 1984 to serve the eastern
portion of Lockwood and was the first project in Montana that was constructed
using a combination of local and federal funds. The Lockwood Transportation
District was created to provide the local share of Interstate matching funds
necessary to create the federal project. Growth in Lockwood and associated
traffic volumes have increased substantially since its construction such that
operational problems have begun to develop on the Johnson Lane crossroad.

The Lockwood Interchange was constructed as a part of the original 1-90
construction project in 1965. The Lockwood interchange provides access to the
Billings CBD from origins and destinations east of Billings. It also is the primary
access for traffic to and from the Billings Heights area and for external traffic on
US 87 and Highway 3. Prior to the Johnson Lane Interchange construction, it
was the only access to the entire community of Lockwood. The interchange is
standard diamond type with single lane ramps and a five lane crossroad (US 87).
The US 87 roadway has two traffic lanes in each direction and left turns lanes
within a raised median section at the ramp intersections. Both eastbound and
westbound ramps were signalized approximately ten years ago and a right-turn
lane was added to the eastbound off-ramp in 2010. A third traffic signal at the
Lockwood Road intersection, west of I-90 operates in coordination with the ramp
signals. Current traffic volumes on the US 87 crossroad create periodic
congestion due to vehicle queues exceeding available storage.
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EXISTING ROADS & STREETS OPERATIONS
Traffic Volumes

Existing (2010) traffic count data was requested from and supplied by MDT, the
City of Billings, and Yellowstone County. In addition, data was extracted from the
Lockwood Transportation Plan. In order to supplement data that was incomplete
or out-dated, additional peak hour traffic movement counts were taken at a
number of intersections in 2010 and 2011. Traffic count data was composed of
road tube data summarized by hourly volume variations, and peak hour turning
movement data summarized by 15 minute count periods. Average Daily Traffic
(ADT) counts were calculated by factoring 24 hour count data by day of the week
and month of the year where 24-hour count data was available. At locations
where 24 hour count data was not available, turning movement counts were used
to estimate ADT based on average hourly variations for the type and location of
each facility. MDT has a number of permanent traffic count stations in the
Billings area that record one-hour volumes continuously on a number of different
facilities. Statistics gathered from those permanent count stations are published
on the MDT Web Site. Appendix A in this report presents the daily and monthly
variation factors used to estimate ADT volumes. Other statistics in the MDT
reports were used to determine peak design hour traffic volumes.

There were three specific locations where turning movement counts were
collected at successive intersections on different days and in some cases
different months. As a result, departure traffic volumes from one intersection did
not match approach traffic volumes at the next intersection. Those locations
involved four intersections at both the Lockwood and Johnson Lane interchanges
and on Main Street, between 1% Avenue North and Airport Road. In order to
resolve the differences and present a more accurate accounting of traffic
volumes at these locations, a traffic balancing spreadsheet was created to
ensure that traffic  demand at individual intersections agreed with the daily and
peak hour traffic passing through each individual corridor.

Figure 2 illustrates the existing (2010) traffic volumes for Average Daily Traffic
(ADT) and peak PM hour design traffic. Throughout the study process, it was
determined that the PM peak hour traffic volumes are considerably higher than
the AM hour volumes and that operational measures of efficiency are worse
during the PM hour. Therefore, the PM design hour volumes were used for
evaluation of operational differences within this study.
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Trucks and Through Traffic

In addition to ADT for all vehicles, commercial vehicle traffic (trucks) data was
extracted from MDT’s “Traffic by Section” report for 2010, previous traffic
classification counts by Marvin & Associates, and extrapolations between
segments. Table 1 includes a summary of the existing system road and street
segments; the segment length, year 2010 ADT, commercial (truck) ADT, and
percentage of total ADT that includes trucks. The highest volume and
percentage of trucks are on the Interstate 90 and 94 corridors, ranging from
14.6% on 1-94 to 22.1% on 1-90 east of Johnson Lane. Truck traffic on Johnson
Lane, within the interchange area, also has a high percentage of trucks that
ranges between 11.7% and 16.3% because of two large truck plazas that exist
on each side of 1-90 at that interchange.

Both Main Street and US 87 carry a substantial volume of commercial vehicle
traffic, which ranges between 300 and 550 ADT. Because Main Street has such
a high volumes of overall traffic, the relative percentage of trucks is actually less
than 1% of total ADT. On US 87 north of the Old Highway 312 junction, the
relative percentage of trucks is 5.2% of ADT. One hour counts were taken at the
intersections of US 87/HWY 312/Main Street, Main Street/Airport Road, and 1%
Avenue N/Main/US 87 to determine the percentage of trucks that were local or
short-haul trucks as opposed to interstate or long-haul trucks. It was determined
that the percentage of total trucks that were local ranged between 65% and 85%.
Thus, it appears that on the average, 75% of truck traffic on the Main Street/US
87 corridor is local or short- haul vehicles while the remaining 25% of truck traffic
is represented by interstate or long- haul vehicles.

The lowest volume of truck traffic occurs on the east-west roads and streets that
feed into the Main Street or 1-90 corridors. The county roads, represented by
Dover Road, Five Mile Road and Pioneer Road, are primarily rural with a small
number of farm trucks and, in the case of Dover Road, gravel trucks. Because
the total volume of traffic on those roads is so small, the percentage of truck
traffic appears to be high.

Through traffic demand (external to external origins and destinations) data and
estimates used within this study are based on an Origin-Destination Study
completed in the year 2000 as a part of the North Bypass Feasibility Study.
Figures 3 and 4 illustrate the percentage of external trips to and from external
and internal origins and destinations, based on origin-destination (OD) studies on
Highway 3 and US 87. Figure 3 is a summary for all vehicles and Figure 4
presents percent distributions for commercial traffic (trucks). While the study is
ten years old, the percentages of total traffic could be applied to the year 2010
traffic volumes to reflect current conditions.
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Table 1. Commercial Truck Traffic on Existing (2010) Road & Street System

MDTA

EXISTING STREET LINK SEGMENTS NI R Co?r:f‘]fircc'a'
ROUTE NAME from to (miles) | ADT | ADT |% Total
I-94 |Interstate 94 Pinehill Interchange Huntley Interchange 6.21 7000] 1020 | 14.6%
S Interstate 90 Johnson Lane Lockwood 1.27 | 21400] 3150 | 14.7%
- Interstate 90 Pinehill Interchange Johnson Lane 2.45 | 14000] 3100 | 22.1%
Countyljohnson Lane 1-90 Interchange Coulson Road 0.29 4600| 750 | 16.3%
U-1032]30hnson Lane Old Hardin Road 1-90 Interchange 0.17 | 12000] 1400 | 11.7%
U-1028|(old US 87) Lockwood Interchange  |Jct Old Hardin Road 0.58 | 10700 450 | 4.2%
Highway 87 1-90 Lockwood Interchng [1st Avenue N 1.25 | 27500] 550 2.0%
Main Street 1st Avenue N 6th Avenue N 0.35 | 39300} 500 1.3%
ﬁ Main Street 6th Avenue N Airport Road 0.37 | 48500] 450 0.9%
% Main Street Airport Road Hilltop Road 0.64 | 50400] 300 0.6%
g Main Street Hilltop Road Wicks Lane 1.02 | 35000f 300 0.9%
Main Street Wicks Lane HWY 312/Bench 1.00 | 19300f 300 1.6%
Highway 87 HWY 312/Bench Independence Road 0.96 5800] 300 5.2%
N Wicks Lane Lake EImo Main Street 0.24 | 15200 20 0.1%
g Wicks Lane Main Street Bench Boulevard 0.24 | 15000] 50 0.3%
Wicks Lane Bench Boulevard Bitterroot Drive 1.00 2800] 10 0.4%
City IMary Street Bench Boulevard Five Mile Road 1.67 1500] 10 0.7%
g Highway 312 US 87 (N16) Dover Road 1.32 | 10700f 100 0.9%
§ Highway 312 Dover Road Pioneer Road 2.20 7100 50 0.7%
© Highway 312 Pioneer Road S-522 Huntley 5.43 6000] 50 0.8%
U-1036 |Bench Boulevard Wicks Lane U-1012 US 87 (N16) 1.03 | 2900] 5 0.2%
County|pover Road HWY 312 CO56788 Pioneer Road 1.56 1200] 50 4.2%
County Bitterroot Drive Wicks (U-1012) Mary Street 1.00 1300 5 0.4%
Bitterroot Drive Mary Street Dover Road 0.96 1000 5 0.5%
County|s Mmile Road Mary Street Dover Road 0.65 150] 10 6.7%
County|pjoneer Road Dover Road HWY 312 CO56788 1.50 200] 15 7.5%
S-522 |Huntley Main Street [I-94 Huntley Interchange [CO56788 (HWY 312) 2.37 3700] 50 1.4%
Total =] 37.73 | 13491| 481 3.6%
Avg Avg Avg
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For the OD study on Highway 3, it was determined that approximately 15% of all
traffic was through traffic, with an origin and destination external to the Billings
area. The remaining traffic (85%) either originated in Billings or was destined to
stop in Billings. On US 87, only 10.5% of the total traffic could be classified as
through traffic. The percentage of through traffic for commercial (truck) traffic
was substantially different, with through traffic accounting for approximately 53%
of Highway 3 traffic, and 40% of US 87 traffic.

Capacity and Level of Service

Operational data for key intersections along the existing roads and streets that
have the most probable impacts was gathered, and capacity analysis for existing
(year 2010) conditions was performed for 18 separate intersections. In addition,
capacity analysis was performed on three sections of Interstate-90 and the
ramps at the Lockwood and the Johnson Lane Interchanges. All of the Interstate
segments and ramps currently operate at Level-of-Service (LOS) “C” or better.
The traffic analysis summaries can be found in Appendix B of this report.

Table 2. Existing (2010) Intersection Capacity Summary

Intersection Approach

NB

SB

EB

WB

Intersection

LOS

Delay
(siv)

Highway 312 & Dover

15

Dover & Bitterroot

Dover & Five Mile Road

Mary & Bitterroot

Mary & Hawthorne

Mary & Bench

US87/Main/HWY 312/Bench

38

LOS

Delay
(siv)

LOS

Delay
(siv)

LOS

Delay
(siv)

Main & Wicks Lane

44

Main & Airport Road

Main/1st Ave N/US 87

Lockwood US87/WB Ramps

Lockwood US87/EB Ramps

38

114

Johnson Lane EB Ramps

Johnson Lane WB Ramps

Johnson Lane & N Frontage

Johnson Lane & Coulson Road

Johnson Lane & Old Hardin Rd

Old Hardin Rd & Becraft

[C—-tosF

O |@ O T |0 [> |w|>|> |> |> |>

P
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Table 2 presents a summary of LOS and delay, in terms of seconds per vehicle,
for each intersection approach. Only five of the 18 intersections have
approaches that operate below a LOS “C”. The northbound approach to the US
87/HWY 312/Main/Bench intersection currently operates at LOS “E” with 38
seconds per vehicle delay in the PM design hour. Signalization of that
intersection is currently under design.

Two key intersections on Main Street have approaches that operate at a LOS
less than “C”. The NB and SB approaches at Wicks Lane operate at LOS “D”,
while the EB approach has the most delay and operates at LOS “E”. At the
Airport Road intersection with Main Street, the NB movement operates at LOS
“D” while accommodating in excess of 3,000 vehicles during the peak PM hour
period. However, the lower volume Airport Road approaches suffers more delay
with a LOS “E” on the EB approach and LOS “F” on the WB approach. Because
Main Street is operating on a coordinated system and the majority of traffic flows
in the northbound direction during the PM hour, there is more side street delay
during that time. Operations at these intersections are much better at off-peak
hours of the day.

The Johnson Lane WB Off-ramp operates at LOS “F” during the PM design hour
due mainly to the high volume of truck movements on the ramp and on Johnson
Lane, and the number of turning movements within the intersection. Fortunately
the ramps’ volumes are so low that only four or five vehicles are in the storage
queues.

The intersection of Becraft Lane and Old Hardin Road is located within 300 feet
of the Johnson Lane and Old Hardin Road intersection. The NB Becraft Lane
approach to the intersection is stop controlled and currently operates at LOS “E”
with 41 seconds per vehicle delay during the PM design hour traffic. While the
approach volume is fairly low (200 vehicles) in the PM hour, it is double that in
the AM hour. Thus, the Becraft approach operations are poor during most heavy
traffic periods of the day. Signalizing this intersection would be difficult since its
operations would then interfere with the existing signal at Johnson Lane and Old
Hardin Road. The Lockwood Transportation Plan presents a method of
relocating Becraft to enable coordinated operations on Old Hardin Road.
However, there are no projects currently being planned at this intersection.

Crash History

The MDT Traffic Safety Section provided collision data for the select system
routes for a five-year time period between January 1, 2006 and December 31,
2010. The collision data was divided into a number route segments and statistics
were compiled for each route segment. Table 3, on the following page, presents
a summary of collision statistics. As a comparison, the 2006 to 2010 statewide
average crash rates for Urban Interstate routes was 1.18 crashes per million
vehicle miles of travel (mvm) and the average severity rate was 2.11/mvm. For
NHS routes & primary highways within city limits the average crash rate was 4.86
crashes/mvm and the average severity rate was 8.16/mvm. No other statewide
urban crash statistics are available for city streets.
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Table 3. Crash Statistics on Existing (2010) Road & Street System - 1/1/2006 to 12/31/2010

EXISTING STREET LINK SEGMENTS

CRASH HISTORY PAST 5 YEARS

Length | 2009 No. | Crash [ Injury No. Fatal No. |Crash Severity
ROUTE NAME from to (miles) | ADT | Acc. Rate | Crash Inury Crash Fatal | Index | Rate
1-94 |Interstate 94 Pinehill Interchange Huntley Interchange 6.21 70001 79 1.00 18 23 0 0 1.41 1.40
] Interstate 90 Johnson Lane Lockwood 1.27 | 21400 74 1.49 20 32 0 0 1.49 2.22
= Interstate 90 Pinehill Interchange Johnson Lane 2.45 | 14000 7 0.11 1 1 0 0 1.26 0.14
County|Johnson Lane 1-90 Interchange Coulson Road 0.29 46001 20 8.22 3 5 0 0 1.27 | 10.43
U-1032|Johnson Lane Old Hardin Road 1-90 Interchange 0.17 | 12000f 10 2.69 2 5 0 0 1.36 3.65
U-1028 |(Old US 87) Lockwood Interchange  |Jct Old Hardin Road 0.58 | 10700f 17 1.50 8 15 0 0 1.85 2.77
Highway 87 1-90 Lockwood Interchng |1st Avenue N 1.25 | 27500] 176 2.81 50 73 0 0 1.51 4.24
© Main Street 1st Avenue N 6th Avenue N 0.35 | 39300y 146 5.82 45 65 0 0 1.55 9.04
“Z-' Main Street 6th Avenue N Airport Road 0.37 | 48500f 107 3.27 34 56 0 0 1.57 5.14
ey Main Street Airport Road Hilltop Road 0.64 | 50400] 335 5.69 115 186 0 0 1.62 9.21
g Main Street Hilltop Road Wicks Lane 1.02 | 35000] 290 4.45 110 170 2 2 2.02 8.99
Main Street Wicks Lane HWY 312/Bench 1.00 | 19300} 146 4.15 31 0 0 0 1.38 5.73
Highway 87 HWY 312/Bench Independence Road 0.96 5800] 35 3.44 8 13 0 0 1.41 4.86
N |Wicks Lane Lake Elmo Main Street 0.24 | 15200 19 2.85 4 0 0 1.38 [ 3.94
S’ul Wicks Lane Main Street Bench Boulevard 0.24 | 15000f 45 6.85 16 19 0 0 1.64 | 11.23
2 Wicks Lane Bench Boulevard Bitterroot Drive 1.00 2800 33 6.46 6 9 0 0 1.33 8.57
City [Mary Street Bench Boulevard Five Mile Road 1.67 15000 9 1.97 0 0 0 0 1.00 1.97
,% Highway 312 US 87 (N16) Dover Road 1.32 | 10700] 20 0.78 3 3 1 1 3.72 2.89
B Highway 312 Dover Road Pioneer Road 2.20 71001 51 1.79 21 31 1 1 2.70 4.83
8 Highway 312 Pioneer Road S-522 Huntley 5.43 6000] 96 1.61 38 63 1 1 2.22 3.59
U-1036 |Bench Boulevard Wicks Lane U-1012 US 87 (N16) 1.03 2900} 60 11.01 21 27 0 0 1.63 | 17.94
County|Dover Road HWY 312 CO56788 Pioneer Road 1.56 1200 6 1.76 1 1 0 0 1.30 2.28
County Bitterroot Drive Wicks (U-1012) Mary Street 1.00 1300 17 7.17 3 5 0 0 1.32 9.44
Bitterroot Drive Mary Street Dover Road 0.96 10000 O 0.00 0 0 0 0 0.00 0.00
County|5 Mile Road Mary Street Dover Road 0.65 150 1 5.62 1 1 0 0 2.80 | 15.74
County|Pioneer Road Dover Road HWY 312 CO56788 1.50 200 5 9.13 3 3 0 0 2.08 19.00
S-522 |Huntley Main Street |I-94 Huntley Interchange |CO56788 (HWY 312) 2.37 37001 29 1.81 14 16 0 0 1.87 3.39
Totals = 37.73 | 13491] 1833 | 3.83 576 826 5 5 1.66 6.39
Avg Avg Avg Avg

There were a total of 1,833 reported crashes on 37.73 miles of roads and streets
during the 5 year reporting period. These crashes produced 826 injuries and 5
fatalities, while 1,002 crashes involved property damage only. The average
crash rate on all roadway segments was approximately 3.83 crashes per million
vehicle miles of travel (mvm) and the average severity rate was 6.39/mvm.

The highest crash rate on any one route segment was 11.01/mvm on Bench
Boulevard between Main Street and Wicks Lane. However, it should be noted
that the majority of those crashes occurred at either the US 87 intersection or at

the Wicks Lane intersection located on either end of the route segment.

The

second highest crash rate (9.13) was on Pioneer Road, which has a very low
volume of traffic and the five crashes on that route elevate the crash rate, though
it is suspected that most of the crashes involved the nearby intersection with
Highway 312. This segment also had the highest severity rate (19.0) with three
of the five crashes resulting in injuries. The third highest crash rate (8.22) was
on Johnson Lane between the 1-90 interchange and Coulson Road. Since the
crash rate on the south side of the interchange is substantially lower, it is
possible that some of the crashes may have been located on the south side
rather than the north. The high volumes and restrictive geometry at the Johnson
Lane interchange, along with heavy truck traffic and major turning movements,
tend to make this interchange area congested and may overload drivers’
perception skills.

MDTA
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Some crash trends relative to the route class can also be seen. The interstate
segments experienced the lowest overall crash rates, ranging between 0.11 and
1.49 crashes/mvm. Crash rates on the Highway 312 corridor were also fairly low,
ranging between 0.78 and 1.79. However, it should be noted that the section of
Highway 312 east of US 87 was recently rebuilt to provide multiple lanes and
wide shoulders. The value of the reconstruction project can be seen when
comparing the 0.78 crash rate in that section to the 1.79 rate east of the new
project.

The average collision rate on urban arterial segments of the select system routes
averaged about 5.0/mvm. However, it should be noted that the collision rates on
urban arterials can be somewhat skewed to the higher end because of the
number of intersections which involve side street traffic in the collision numbers,
yet side street traffic volumes are not always in the calculation.

The crash rate on the rural county roads (Pioneer Road, 5 Mile Road, and
Bitterroot Drive) were the highest, probably because of increasing traffic on older
substandard roadways.

COMMITTED FUTURE PROJECTS

Future transportation improvement projects that have been committed for within
the Billings Urban Area Transportation Plan that would interact with the Billings
Bypass Project are: the 6™ Avenue North — Bench Boulevard grade separation
at Main Street, and the Billings Inner Belt Loop connecting Wicks Lane to
Highway 3. Although both of these projects would decrease dependence on
Main Street to satisfy travel demand, each project targets different areas of
Billings Heights and thusly, would have distinct differences with regard to
interaction with the study project.

The 6" Avenue North — Bench Boulevard Grade Separation Project is
considered to be Phase 2 of the Bench Boulevard — 4™ and 6™ Avenues North
connection project that was recently constructed (not currently in operation).
That project connected Bench Boulevard, at its current Lake ElImo Drive termini,
directly to Main Street via a new bridge over Alkali Creek. The new roadway
passes adjacent to and north of the METRA Park Rimrock Auto Arena, and will
serve as the main access to the building’s parking lots. The connection to Main
Street was made at an existing signalized intersection at 6™ Avenue North and
Main Street. The newly constructed intersection features a slip ramp for
northbound vehicles on Main Street. This ramp will allow access to Bench
Boulevard for all northbound vehicles, and all eastbound vehicles entering Main
Street on 4™ Avenue North that have destinations in Billings Heights east of Main
Street. Southbound traffic on Bench Boulevard would stop at the Main Street
traffic signal. Because southbound traffic on Bench Boulevard would compete
for green time at the signal with traffic on Main Street, it is anticipated that
northbound traffic on the Bench Boulevard connection road will far exceed
southbound traffic volumes. The Phase 2 grade separation project is expected to
equalize the directional disparity when it is implemented. For the purposes of
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this study, it was assumed that the Phase 2 project would be in-place and
operating by the year 2035 design year.

The Billings Inner Belt-Loop Project involves a new connector route that would
begin at a point near the existing termini of Wicks Lane west of Main Street,
intersect with Alkali Creek Road, and connect to Highway 3 west of the Billings
Logan Airport near Zimmerman Trail. Contained in various transportation
planning documents for a number of decades, this segment of the Inner Belt-
Loop would complete a connection between Interstate 90 at Shiloh Road and US
87 (Main Street). Preliminary design of this segment of roadway was undertaken
by the City of Billings in 2010 and construction of the first two-lane phase recently
was delayed until the year 2013 or 2014. The project would provide an alternate
route between Billings Heights and the west end of Billings. This route would
satisfy travel demand in the western and northern portions of Billings Heights.
For purposes of this project, it was assumed that the Inner Belt-Loop would be in-
place in the design year 2035. It was also assumed that the Inner Belt-Loop
would reduce traffic demand on Wicks Lane west of Main Street to a measured
degree, and that a coordinated system of future streets in the outlying northern
area would reduce traffic demand on US 87, just north of Main Street.

PROPOSED ALTERNATIVE ALIGNMENTS

After an extensive screening process, multiple alternative project alignments
were screened out and three alternatives are being carried forward in the
Environmental Impact Statement (EIS) process. This study addresses specific
traffic operations associated with alignment design operations and impacts on
the potentially impacted street system. Descriptions of the three alternative
alignments can be found in the EIS Alternatives Report and in the following
narratives and illustrations.

A connection to the Johnson Lane Interchange and a segment of the alignment
south of the Yellowstone River is common to all alternative alignments. This
segment is approximately 2.4 miles long and extends through land zoned for
industrial and agricultural use. The Johnson Lane connection to 1-90 would
require reconstruction of the existing interchange to accommodate the
anticipated traffic patterns.

The alignment would proceed north from [-90 along Johnson Lane and follow
the existing Coulson Road alignment northeast for approximately 0.3 miles. At
this point, the alignment would veer off of that existing road alignment and
continue northeast roughly along the boundaries of parcels with industrial use.
The alignment would proceed north and then west over Coulson Road and the
Montana Rail Link railroad toward the Yellowstone River traversing agricultural
land.

This alignment would include an at-grade connection with Coulson Road
approximately 0.35 miles northeast of Johnson Lane. The existing segment of
Coulson Road between Johnson Lane and this new connection would be
removed.
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BILLINGS BYPASS EIS

NCPD 56(55) CN 4199

Mary Street Alignment Option 1

This alignment would provide a 2.51-mile long connection from Old Hwy 312
across the Yellowstone River through land zoned for residential, agricultural,
and commercial use. The connection to Old Hwy 312 would be located near

the intersection of Old Hwy 312 and Mary
Street, requiring the reconstruction of the
existing at-grade intersection.

The alignment would proceed east directly
north of Mary Street for approximately 1.6
miles, and would be bordered by land with
agricultural and residential uses along this
section. The alignment would veer south
across Mary Street and proceed southeast
across an undeveloped parcel before
crossing the Yellowstone River.

This alignment would include at-grade
connections to Mary Street at four
locations; Bench Boulevard, Hawthorne
Lane, Bitterroot Drive, and approximately
1.6 miles east of Old Hwy 312 where the
alignment would cross Mary Street. Mary
Street would be used as a frontage road for
local resident access.

Mary Street Alignment Option 2

This alignment would provide a 2.76-mile
long connection from Old Hwy 312 across
the Yellowstone River through land zoned
for residential, agricultural, and commercial
use, as well as a tract of future park land.

This alignment would be identical to the
Mary Street Alignment - Option 1 from Old
Hwy 312 to approximately 0.5 miles before
the Yellowstone River. At this point, it
would veer to the north across Five Mile
Creek and Five Mile Road. The alignment
would then proceed southeast through a
tract of future park land and continue across
the Yellowstone River.

This alignment would include connections
to Mary Street at three locations: Bench
Boulevard, Hawthorne Lane, and Bitterroot
Drive. The alignment would also connect
with Five Mile Road north of Five Mile

Mary Street Option 1 Alignment "\
Secondary Improvements — Y]
Five Mile Road Connection Kﬁ;
'
1
3 '
1

Mary Street
Option 1 Alignment

Figure 5. Mary Street Option 1 Alignment

Mary Street Option 2 Alignment
Secondary Improvements — b
Five Mile Road Connection 1

Figure 6. Mary Street Option 2 Alignment
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Creek. Mary Street would be used as a frontage road for local resident access.

Five Mile Road Alighment

For this alternative, there are two connection location options at Old Hwy

312. Depending on the location
of its connection with Old Hwy
312, the Five Mile Road
alignment would provide either a
2.13 or 2.23-mile long
connection from OIld Hwy 312
across the Yellowstone River. It
would cross land zoned for
agricultural, commercial, and
residential use, as well as a tract
of future park land.

Either connection to Old Hwy
312 would be located
approximately 1 mile north of
Dover Road, requiring the
construction of a new at-grade
intersection. The alignment would
proceed south to the existing
intersection of Five Mile Road
and Dover Road. From that
location, the alignment would
continue south along the Five
Mile Road alignment before
veering southeast through
planned future park land and
crossing the Yellowstone River.

Five Mile Road Alignment

&

Secondary Improvements
Mary Street Corridor

Figure 7. Five Mile Road Alternative Alignment
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FUTURE TRAFFIC PROJECTION METHODS

Traffic projections for future design year volumes were based upon an approved
methodology established specifically for this project. As with all transportation
models, the traffic projection methods employed do not result in volumes that can
be stated with any discrete level of accuracy, but have produced reasonable
traffic volume estimates necessary to make informed planning decisions and also
provide a realistic representation of traffic demand that was used to develop
concept geometry and traffic controls for the alternative alignments.

The proposed traffic projection methodology is based on the following
assumptions.

® The existing Billings traffic model was created for system-wide planning
level projections within the urban area, while the proposed Bypass
alternative alignment projections were based on a corridor level
analysis.

® The Bypass corridor would provide an alternate route to serve both
initial and future travel demand between Billings Heights and
Lockwood. The corridor would also serve external travel demands by
using the Bypass corridor as an alternate route to existing street
system routing.

® The Bypass corridor alternatives will intersect and connect to a number
of existing streets between the two termini connections in Billing
Heights and Lockwood.

® Bypass corridor traffic projections were made by redistributing existing
and future road system traffic based on shortest travel time routing.

® There was sufficient existing and easily obtained traffic data available
to perform calculations required for redistribution of existing traffic.

® Future traffic projections were completed by using projected land use
growth scenarios contained within the Billings Urban Area
Transportation Plan 2009 Update.

® For the purposes of estimating future trips, Billings Heights and
Lockwood were considered to be production centers, while other
portions of the urban area such as the CBD and the west end
commercial areas are considered to be trip attractors. It was assumed
that the number of trips produced in each area having external origins
and destinations will be in the proportion to the existing ratio of
internal/external traffic.

® Origin-destination results from the Origin-Destination Study completed
in 2000 are still valid with current and future land uses.
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2010 Distribution of Billings Heights External & Through Trips 2010 Distribution of Lockwood External Trips

= ;? .

Figure 8. Distribution of Existing (2010) Trips - Billings Heights & Lockwood

Figure 8 illustrates the relative boundaries of the Billings Heights and Lockwood
communities and the roadway system entering and exiting each community. The
only substantial external accesses to and from Billings Heights are Airport Road,
Main Street, US 87, and Highway 312. The only external accesses to Lockwood
are US 87 and 1-90, and the only reasonable connection between the two
communities is the US 87 Yellowstone River Crossing. Thus, in terms of travel
demand, the Bypass corridor is essentially an alternate river crossing and the
demand for travel on the route can be calculated by examining the directional
traffic demand on the existing US 87 river crossing.

Figure 8 also shows the 2010 average daily traffic (ADT) volumes at key count
stations and the relative percentage of external trips produced in Billings Heights
and Lockwood, plus external traffic passing through each community. Through
trip data was obtained by applying the Origin-Destination Study data detailed in
Figures 3 and 4. The number of trips generated in each area that enter or leave
the area’s boundaries is determined by adding all of the cordon count station
volumes and subtracting the external to external through traffic. It is important to
note that the number of external trips produced in the Billings Heights area
represents approximately 40% of the total number of trips produced within that
area, while the number of external trips produced in Lockwood represents
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approximately 65% of the total trip production in Lockwood. This disparity
illustrates the fact that Billings Heights has developed a higher level of diversity in
terms of residential and commercial land use, whereas Lockwood has a land use
mix with a higher proportion of residential uses. Thus, one component of the
traffic projections involves redistribution of trips between Lockwood and the west
end of Billings to the Billings Heights commercial areas, since a new connection
would reduce travel times for commercial trip purposes.

Data from the previous O-D study was used to determine external-external traffic,
including commercial (truck) traffic that would use the new arterial route. In
addition, the new arterial route would have an impact on traffic that currently uses
the Huntley 1-94 interchange to connect the residential developments and small
communities northeast of the project site along Old Highway 312. Travel times
savings associated with the new alignment would divert a portion of the traffic
that currently uses the Huntley Interchange and traffic flow on a portion of
Highway 312 would be reversed, thus reducing traffic on 1-94 and 1-90 east of the
Johnson Lane Interchange.

An analysis of travel times was completed for the alternative alignments based
upon average travel speeds along route segments and average intersection
delays using the average HCM delays associated with existing intersection
movement levels-of-service (LOS). It was determined that the areas of Billings
for which the new alternative alignments would reduce travel time are Billings
Heights East & West, Outlying North, Outlying Northeast, and the West End
Commercial Areas. It was determined that none of the alternative alignments
would reduce travel time to and from the CBD, Central Billings, or large areas of
the Billings West end that are not immediately adjacent to 1-90.

The data from this study was used to develop travel time contour mapping in
order to delineate the specific areas of Billings Heights and Lockwood that would
experience a travel time advantage by using each Bypass alternative.
Demographic data within these smaller areas combined with the percentage of
external trips on each route was used to determine the number of trips to and
from each area for each alternative alignment. Table 4 presents the land use
growth projections, extracted from the 2009 Update to the Billings Area Urban
Transportation Plan, that were used to project growth within the travel time
contour areas.

Table 4. Project Specific Demographic Areas - Years 2002 to 2035 From 2009 Plan Update

Year 2002 Year 3035 2035 - 2002 Difference
ZONE NAME DUs Employment DUs Employment DUs Employment

Outlying North 834 20 3000 500 2166 480
Heights West 5957 2988 10457 5488 4500 2500
West End 6074 4264 8574 11764 2500 7500
Outlying Northeast 356 111 476 361 120 250
Lockwood 1717 2011 2917 3511 1200 1500
Heights East 2040 265 3640 1015 1600 750

Totals = 16978 9659 29064 22639 12086 12980
Population Estimates 42445 72660 | 30215 |
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The zones listed in Table 4 are associated with distinct areas contained in the
Billings Urban Area Transportation plan. The Outlying North area is a large area
that is north of the US 87/0ld HWY 312 intersection and straddles US 87. The
Outlying Northeast area encompasses land the fans out from the US 87/0Old Hwy
312 intersection and it bisected by Old Hwy 312. The Height East and West
areas encompass the developed areas of Billings Heights that are located on
either side of Main Street. The Lockwood area encompasses all of the land
south of the Yellowstone River between the Lockwood Interchange and Pinehills
(including the Pinehills Community). The West End area encompasses a large
area of land that includes residential and commercial developments within the
western portion of Billings’ City Limits.

NO-BUILD ALTERNATIVE SYSTEM IMPACTS

This section of the study report deals with year 2035 traffic projections and
resultant traffic operations that could be expected on the existing plus committed
(E+C) street system, if this project were not built. The existing system consists of
the streets and roadways indicated in Figure 1 and as described in subsequent
narratives. The committed system consists of the projects described in the
“Committed Future Projects” section of this report.

Traffic Volume Projections

Figure 9 presents a summary of year 2035 ADT volumes on the study’s road and
street system. Traffic projections were based upon the relative land use changes
described in the “Future Traffic Projections” section of this report and by
calculating future traffic volumes using historic records on facilities with a
substantial volume of traffic external to the study area, such as the Interstate
roadway system. It was determined that the majority of roadways would have
ADT increases of approximately 50% in excess of the current year 2010.
Committed projects, such as the Bench Boulevard — 6™ Avenue North grade
separation and Bench Boulevard reconstruction projects, were also factored into
the estimates. The Inner Belt-loop project would result in reduced traffic on
Wicks Lane west of Main Street and on Airport Road. In addition, the Inner Belt-
loop Road would also reduce the overall traffic demand on US 87 north of Main
Street, when local streets are constructed in a configuration that would
encourage use of the Belt-loop.

Figure 10 presents the No-build Alternative year 2035 PM design hour traffic
volumes at critical intersections along the E+C street system. These volumes
reflect the ADT traffic growth based on existing peak hour traffic counts and
redistribution of traffic due to land use changes and committed project influences.
The peak hour volumes shown in Figure 10 represent the baseline conditions
used for alternative alignment projections and are used in capacity calculations to
determine measures of effectiveness (MOES) and crash projections.
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Capacity and Level of Service

Capacity calculations along existing roads and streets were completed for the
No-Build system based upon the year 2035 traffic at critical intersections
illustrated in Figure 10. In addition, capacity analysis was performed on three
sections of Interstate-90 and on all ramps at the Lockwood and the Johnson
Lane Interchanges. All I-90 freeway segments and interchange ramps would still
operate at LOS “C” or better in the year 2035. The capacity analysis calculations
for each location can be found in Appendix C of this report.

Table 5 presents a summary of level-of-service (LOS) and delay (sec/vehicle) for
each intersection approach. Only one of the 17 intersections would have all
approaches that operate at LOS “C” or better. Ten of the intersections would
have at least one approach that would operate at LOS “F”. It should be noted
that the eastbound approach to the US 87/HWY 312/Main/Bench intersection
would only operate at LOS “F’ when pedestrian crossings occur, which is
currently a rare occurrence.

Table 5. No-Build Alternative (2035) Intersection Capacity Summary

Intersection Approach

NB

SB

EB

WB

Intersection

LOS

Delay
(siv)

LOS

Delay
(siv)

LOS

Delay
(siv)

LOS

Delay
(siv)

Highway 312 & Dover 194

Dover & Bitterroot
Dover & Five Mile Road

Mary & Bitterroot

Mary & Hawthrone
US87/Main/HWY 312/Bench
Main & Wicks Lane
Main & Airport Road
Main/1st Ave N/US 87
Lockwood US87/WB Ramps
Lockwood US87/EB Ramps

110
148

115 116

T |71 |m [ |O > |m |m

OO0 |m|mm|o|>|[>|> |> |x

Johnson Lane EB Ramps

Johnson Lane WB Ramps

Johnson Lane & N Frontage

Johnson Lane & Coulson Road
Johnson Lane & Old Hardin Rd
Old Hardin Rd & Becraft
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Crash Projections

Table 6 represents a projection of future crash statistics that would be associated
with the No-Build alternative if current crash and severity rates were applicable in
the design year 2035. It is recognized that a number of improvements could be
made to the existing system during the next 24 years and there are a number of
driver and vehicle variables that could occur during that period of time, however
existing baseline conditions extrapolated into future conditions provides a
common baseline in comparisons between the No-Build and the project
alignment conditions. The values shown in Table 6 represent the best estimates
that can be made given the limitations of available information and uncertain

future conditions.
Table 6. No-build Alternative Crash Projections on Existing Road & Street System Year 2035

EXISTING STREET LINK SEGMENTS T R T A?n'}t:f; crals\:;Pr"’ch:tzrs —
ROUTE NAME from to (miles) ADT | Crash | Crash Inury Crash Fatals
Interstate 94 Pinehill Interchange Huntley Interchange 6.21 10600} 23.6 5.4 6.9 0.0 0.0
Interstate 90 Johnson Lane Lockwood 1.27 32700) 22.2 6.0 9.6 0.0 0.0
Interstate 90 Pinehill Interchange Johnson Lane 2.45 21200] 2.1 0.3 0.3 0.0 0.0
Johnson Lane 1-90 Interchange Coulson Road 0.29 6900] 6.0 0.9 15 0.0 0.0
Johnson Lane Old Hardin Road 1-90 Interchange 0.17 18000 3.0 0.6 1.5 0.0 0.0
(Old US 87) Lockwood Interchange  |Jct Old Hardin Road 0.58 16400 5.1 2.4 4.5 0.0 0.0
Highway 87 1-90 Lockwood Interchng |1st Avenue N 1.25 42000] 53.8 15.3 22.3 0.0 0.0
Main Street 1st Avenue N 6th Avenue N 0.35 54000] 40.1 12.4 17.9 0.0 0.0
Main Street 6th Avenue N Airport Road 0.37 62400] 27.5 8.7 14.4 0.0 0.0
Main Street Airport Road Hilltop Road 0.64 62400] 83.0 28.5 46.1 0.0 0.0
Main Street Hilltop Road Wicks Lane 1.02 49100] 81.4 30.9 47.7 0.6 0.6
Main Street Wicks Lane HWY 312/Bench 1.00 30700] 46.4 9.9 0.0 0.0 0.0
Highway 87 HWY 312/Bench Independence Road 0.96 13000y 15.7 3.6 5.8 0.0 0.0
Wicks Lane Lake EImo Main Street 0.24 21000] 5.3 11 11 0.0 0.0
Wicks Lane Main Street Bench Boulevard 0.24 21900f 13.1 4.7 5.5 0.0 0.0
Wicks Lane Bench Boulevard Bitterroot Drive 1.00 6400] 15.1 2.7 4.1 0.0 0.0
Mary Street Bench Boulevard Five Mile Road 1.67 4500] 5.4 0.0 0.0 0.0 0.0
Highway 312 US 87 (N16) Dover Road 1.32 16600| 6.2 0.9 0.9 0.3 0.3
Highway 312 Dover Road Pioneer Road 2.20 13600f 19.5 8.0 11.9 0.4 0.4
Highway 312 Pioneer Road S-522 Huntley 5.43 9000} 28.8 11.4 18.9 0.3 0.3
Bench Boulevard Wicks Lane U-1012 US 87 (N16) 1.03 5800] 24.0 8.4 10.8 0.0 0.0
Dover Road HWY 312 CO56788 Pioneer Road 1.56 2300 2.3 0.4 0.4 0.0 0.0
Bitterroot Drive Wicks (U-1012) Mary Street 1.00 4000] 10.5 1.8 3.1 0.0 0.0
Bitterroot Drive Mary Street Dover Road 0.96 25001 0.0 0.0 0.0 0.0 0.0
5 Mile Road Mary Street Dover Road 0.65 500] 0.7 0.7 0.7 0.0 0.0
Pioneer Road Dover Road HWY 312 CO56788 1.50 400] 2.0 1.2 1.2 0.0 0.0
Huntley Main Street |I-94 Huntley Interchange |CO56788 (HWY 312) 2.37 5500] 8.6 4.2 4.8 0.0 0.0
Totals = 37.7 19756] 551.3 | 170.3 241.8 1.6 1.6
Avg

To compare the projected crash statistics in Table 6 to the existing conditions in
Table 3, they must be converted to an annual rate. Thus, the existing number of
crashes (1,539) on the road and street system is divided by five (years) to arrive
at 307.8 annual average crashes. Year 2035 No-build projections in Table 6 are
443.4, or approximately 135 more crashes per year than on the existing system.
Similar increases in the number of injury crashes, number of injuries, and number
of fatalities would increase in a similar manner, since existing crash rates and
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severity rates were used to project future statistics. The only variable that would
change in the year 2035 would be the traffic volumes on each street segment.

BUILD ALTERNATIVE ALIGNMENTS’ SYSTEM IMPACTS

This section of the traffic study report presents the traffic volume projections for
the three alternative alignments carried forward in the EIS. Year 2035 capacity
and LOS for the existing system roads and streets are summarized. Crash
projections for each alternative alignment are calculated in a similar manner as
completed for the No-build alternative and comparisons between all alternatives
are made. Individual intersections along the new alignments are not addressed
within this section. Subsequent report sections address individual intersection
design recommendations. At some of the alignment intersections, there are a
number of design options that would provide acceptable operations for year 2035
conditions, and each option is evaluated and summarized.

Year 2035 Alternative Alignment Traffic Projections

Traffic projection methodologies (previously detailed) were utilized for each of the
alternative alignments. Initial traffic projections revealed that traffic demand from
and to various areas of Billings Heights would result in substantial traffic demand
on connecting roadways. In particular, Pioneer Road would have significant
traffic increases due to reduced travel times from outlying northeast areas along
Old Highway 312 and redistribution of 1-94 Huntley Interchange traffic. This
condition was found to exist for both of the Mary Street alignments. Since it was
determined that there were a number of conditions on Pioneer Road, such as:
multiple approach legs at Old Highway 312; a 90 degree curve between Pioneer
Road and Dover Road; an elementary school complex located within the curve
area; and substandard roadway geometrics, it was evident that impact mitigation
on Pioneer Road would be very difficult. Traffic projections determined that an
extension of the Five Mile Road alignment would better serve outlying northeast
travel demand than Pioneer Road. Traffic demand to and from the Billings
Heights and Outlying North areas would also use the existing Mary Street
corridor to access the new river crossing associated with the Five Mile Road
alternative. In that case, improvements would also be needed to Mary Street as
a part of the Five Mile alignment implementation. The screening process led to
the conclusion that each of the three alignments would require additional
secondary improvements. An extension of Five Mile Road to Old Highway 312
from Dover Road would be necessary for both of the Mary Street Alignment
alternatives, and the Five Mile Alignment alternative would require reconstruction
of Mary Street.

The traffic model was revised to include the Five Mile Road connection for both
of the Mary Street Alignments and to reflect improved geometry on Mary Street
as a part of the Five Mile Road Alignment alternative. Figures 11 through 16, on
the following pages, present a summary of year 2035 ADT and PM design hour
traffic volumes on the existing system and at proposed intersections along each
alternative alignment. Comparisons between No-Build ADT and alternative
alignment ADT indicate that substantial traffic reductions on Main Street, US 87
between Main Street and 1-90, and on 1-90 could be realized.
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Figure 11. Mary Street Option 1 Alignment - Year 2035 ADT Volumes
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Figure 12. Mary Street Option 1 Alignment - Year 2035 PM Design Hour Traffic
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Figure 13. Mary Street Option 2 Alignment - Year 2035 ADT Volumes
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Figure 14. Mary Street Option 2 Alignment - Year 2035 PM Design Hour Traffic
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Year 2035 Alternative Alignments Vehicle Miles Travel

Table 7 presents a summary of vehicle miles travel (VMT) for each of the
alternative alignments, including the No-Build alternative. VMT are based on
ADTs projected for each alternative route segment. The No-Build alternative
would experience approximately 667,000 VMT in the year 2035, while each of
the Build alternative alignments would have higher VMT totals. The reason why
the alternative alignments have a higher VMT is because the alternative
alignments have shorter travel times and while there are more miles traveled, the
overall vehicle hours of travel (VHT) are less.

It is important to note that the Mary Street Option 1 Alignment would have the
highest ADT, but the total VMT for that alternative would be less than the Five
Mile Road Alignment. The smallest increase in VMT would be for Mary Street
Option 2 Alignment with approximately 3,500 VMT more than the No-Build
alternative.

The most significant values shown in Table 7 are the VMT savings on Main
Street, US 87, and on 1-90. Comparing the No-Build Alternative on the Main
Street corridor south of Wicks Lane with the Mary Option 1 Alignment, an
approximate savings of 25,000 VMT on an average daily basis could be realized.
The segment of US 87 between Main Street and the Lockwood Interchange
would save 16,000 VMT. Both of these corridors would be highly congested,
whereas the new alignment corridors would be relatively free-flow conditions.

It has been determined that the average travel time savings for all traffic that
would use the alternative alignments ranges between 4 and 6 minutes. If an
average travel time savings of 5 minutes was applied to year 2035 traffic
projections for the alternative alignments, the approximate travel time savings for
each of the alignments would be:

Mary Street Option 1 Alignment 480,000 VHT Savings
Mary Street Option 2 Alignment 475,000 VHT Savings
Five Mile Road Alignment 395,000 VHT Savings

The above noted VHT savings is significant when the economic value of time is
considered. Current federal guidelines value the cost of time in excess of
thirteen dollars per hour. Even if a reduced value of ten dollars per hour was
used, the annual travel time savings associated with the alternatives would be
between four and five million dollars.
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Table 7. Alternative Alignment Vehicle Miles Travel Comparison

Link Existing | Length Alternatives' Vehicle Miles Travel
Route From To ADT Miles |No-Build |Mary 1 Mary 2 Five Mile
uUs 87 Dover Road 10900 1.32 21912 17886 17886 17820
Highway 312 Dover Road Five Mile Road 8700| 1.47 17346 | 16097 | 15509 | 16023
Five Mile Road S-522 Huntley 6500] 6.16 56056 64680 66528 66528
US 87 North Highway 312 Independence Lane 5900 0.96 12480 12480 12480 12480
1st Avenue N 4th/6th Avenues North 36100 0.32 17280 13232 13392 14192
4th/6th Avenues North Airport Road 49200| 0.40 24960 20860 20960 21960
Main Street Airport Road Hilltop Road 42200 0.64 38400 31840 32000 33600
Hilltop Road Wicks Lane 35200 1.02 50184 40290 40494 43095
Wicks Lane US 87/312 19350] 1.00 31300 28350 28650 27750
uUs 87 Wicks Lane 2900 1.03 5871 5511 5047 5356
Bench Boulevard  |wicks Lane Hilltop Road 4300 1.01 8585 6969 7070 7070
Hilltop Road Main Street na 1.36 19380 16116 16388 16388
Bitterroot Drive Dover Road Mary Street 900 0.96 2400 2544 2544 2544
Mary Street Wicks Lane 1800f 1.00 3200 4250 4100 4100
Mary Street Bench Boulevard Bitterroot Drive 1450 1.00 4000 3100 3100 9700
Bitterroot Drive 5 Mile Road 500 1.15 1150 1150 1150 10120
5 Mile Road Mary Street Dover Road 100] 0.65 325 3153 3348 5720
Dover Road HWY 312 Bitterroot Drive 1600 0.08 304 312 312 312
Bitterroot Drive 5 Mile Road 1000 1.00 2400 2300 2300 2300
Lake Elmo Road Main Street 15500 0.24 4824 4860 4860 4860
Wicks Lane Main Street Bench Boulevard 15300| 0.24 5256 5184 5172 5172
Bench Boulevard Bitteroot Drive 4100| 1.00 6400 6050 6050 6050
Hilltop Road Lake Elmo Road Main Street 8900 0.24 2400 2400 2400 2400
Main Street Bench Boulevard 6400 0.24 1824 1824 1824 1824
Telmenn LEme Old Hardin Road Johnson Interchange 12500 0.17 3196 3196 3196 3196
Johnson Interchange Coulson Road 1400] 0.29 609 5220 5133 4379
USs 87 Lockwood Interchange Old Hardin Road 10900| 0.58 9512 9512 9512 9512
1st Avenue N/Main Lockwood Interchange 28000 1.25 52500 36688 37313 40438
1-94 Huntley Interchange Pinehill Interchange 7100 6.21 65826 57132 55269 55269
S. 27th St. Interchange Lockwood Interchange 24900 2.76 103224 98118 98532 98808
1-90 Lockwood Interchange  |Johnson Ln Interchange 21800 1.27 41529 34989 35497 34417
Johnson Ln Interchange |Pinehill Interchange 14100f 2.45 51940 48510 47775 47775
Highway 312 Bitterroot Drive 0l 0.97 0 9118 0 0
Mary Street Option 1 |Bitterroot Drive Five Mile Road 0| 065 0 7508 0 0
Five Mile Road Johnson Lane 0] 3.08 0 48972 0 0
Highway 312 Bitterroot Drive ol 0.97 0 0 8730 0
Mary Street Option 2 |Bitterroot Drive Five Mile Road o 118 0 0 12862 0
Five Mile Road Johnson Lane 0 2.75 0 0 42900 0
Highway 312 Dover Road 0| 0.93 0 0 0 4092
Five Mile Road Align. |Dover Road Five Mile/Mary 100 0.45 225 0 0 2340
Five Mile/Mary Johnson Lane o] 2.82 0 0 0 36660
ADT = Average Daily Traffic Along Entire Link Totals = 666798 670398 670281 674250
Differences between No-Build = 3600 3483 7452

Year 2035 Alternative Alignment Capacity & LOS

Capacity calculations along existing roads and streets that have the most
probable impacts were completed for the alternative alignments based upon year
2035 traffic at critical intersections illustrated in Figures 11 through 16. Capacity
analysis was not performed on the three sections of Interstate-90 and the
associated interchange ramps, since all of the alternative alignments would result
in traffic volumes that would be lower than the No-Build alternative. Because all
capacity calculations on 1-90 and interchange ramps for the year 2035 No-Build
alternative indicated that the LOS would be at “C” or better, it can be assumed
that the alternative alignments’ LOS would be measurably better than the No-
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Build alternative. The capacity analysis calculations for each location can be
found in the Appendix of this report.

Unlike the No-Build Alternative, there are only seven intersections on the existing
system that would be impacted by the new alignments. The remaining
intersections would be included as improvements integral to construction of the
alternative alignments. Table 8 presents a LOS and delay (sec/vehicle)
summary for each of the seven intersections associated with the Mary Street
Option 1 Alignment alternatives. In comparing these intersections to the same
intersections in Table 5 (No-Build alternative), it can be seen that the alternative
alignment would provide significant improvements to the intersection of Main
Street/1® Avenue N./US 87. That intersection would still operate at relatively
acceptably LOS “C” — “D”, whereas the No-Build alternative would have both EB
and WB approaches operating at LOS “F”. In a similar manner, the 1-90
Lockwood Interchange EB and WB ramps would have substantial improvements
over the No-Build Alternative LOS “F” operations.

Since there would be very minimal changes in total traffic volumes at the
intersections along Dover Road, the No-Build capacity calculations would also
apply to all of the new alternative alignments. It was assumed that the
unacceptable LOS for the Dover Road approach to Old Highway 312, shown in
Table 5, would require alternative traffic control features be built well in advance
of the year 2035.

Table 8. Mary Street Option 1 Alignment - Existing Street System Capacity

Intersection Approach
NB SB EB WB
Delay Delay Delay Delay
Intersection Los (V) | Los () | Los (si) | Los (shv)
Highway 312 & Dover* E 194 B 13
Dover & Bitterroot* B 12 A 8
Main & Wicks Lane F 105 D 45 D 45 F 100
Main & Airport Road E 81 c 34 E 93 E 177
Main/1st Ave N/US 87 c 26 c 29 D 48
Lockwood US87/WB I-90 Ramps c 29 C 29 B 16
Lockwood US87/EB I-90 Ramps D 54 D 43 E 64
* Minimal Difference from No-Build Alt.
- tospae [ - LosF

Table 9 is the capacity summary for the Mary Street Option 2 Alignment. In
comparing this table to Table 8, it can be seen that there is very little if any
difference in LOS or delay measures. Only minor changes in delay would be
evident at most of the intersections since the differences in traffic volume
reductions on the Main Street corridor are very minor in comparison to total traffic
demand.
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Table 9. Mary Street Option 2 Alignment - Existing Street System Capacity

Intersection Approach
NB SB EB WB
Delay Delay Delay Delay
Intersection LOS (W) | Los (siv) | Los (siv) | Los  (shv)
Highway 312 & Dover* E 194 B 13
Dover & Bitterroot* B 12 A 8
Main & Wicks Lane F 100 D 45 D 45 F 100
Main & Airport Road E C F 93 F 178
Main/1st Ave N/US 87 C C 29 D 49
Lockwood US87/WB [-90 Ramps C C 30 B 17
Lockwood US87/EB 1-90 Ramps D 46 E 68
* Minimal Difference from No-Build Alt.
- tosose [C-tosF

Table 10 illustrates LOS and delay measures on the impacted system that is
associated with the Five Mile Road Alignment alternative. It can be seen that
there are some measurable differences between LOS and delay at a number of
system intersections associated with this alternative and those indicated in
Tables 8 and 9. The only substantial difference would be at the Main Street/1%
Avenue N/US 87 intersection, where relatively acceptable levels of service would
exist for the Mary Street alignments. The LOS would drop to “D” and “E” for
traffic demand associated with the Five Mile Road Alignment alternative.

Table 10. Five Mile Road Alignment - Existing Street System Capacity

Intersection Approach
NB SB EB WB
Delay Delay Delay Delay
Intersection Los (V) | Los (i) | Los (si) | Los (shv)
Highway 312 & Dover* E 194 B 13
Dover & Bitterroot* B 12 A 8
Main & Wicks Lane E E 57 F 102
Main & Airport Road E F 93 F 178
Main/1st Ave N/US 87 D 37 E 57
Lockwood US87/WB [-90 Ramps C 30 B 17
Lockwood US87/EB 1-90 Ramps D 44 E 64
* Minimal Difference from No-Build Alt.
- tospeE [C-tosF
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Crash Projections

Table 11 represents a projection of future crash statistics that would be
associated with each of the Build alternative alignments if current crash and
severity rates were applicable in the design year 2035. Crash and severity rates
on the new alignments were estimated based upon historic crash data on similar
facilities that were constructed using current design standards, including Old
HWY 312 from US 87 to Five Mile Road and Airport Road. In order to provide a
sense of the associated impacts, the No-Build crash projections are included in
Table 11. Crash projections for the alternative alignment systems indicated in
Table 11 are also subject to the same limitations associated with the no-build
alternative. Thus, relative differences in the number and type of crashes are
more significant than the total numbers.

The No-Build alternative is projected to have an annual total of 551 crashes on
the impacted system, while the Mary Option 1 Alignment alternative would
experience approximately 503 crashed. A reduction of 48 crashes would be
projected on the alternative system even though there would be an additional 4.5
miles of roadway. The number of injuries and injury crash would have a similar
proportion while the number of fatalities would remain at about the same level.
Mary Street Option 2 Alignment alternative would be at about the same level as
the Option 1 alternative and the Five Mile Alignment alternative would have
higher crash rates, yet still substantially lower than the No-Build alternative. All
of the alternative alignments would have safety benefits over the No-Build
alternative by reducing exposure (traffic) on the existing streets and diverting
traffic to newer, safer facilities.
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ALTERNATIVE ALIGNMENT INTERSECTIONS

This section of the report deals with intersections located along each of the three
alternative alignments. The intersection design concepts presented herein were
evaluated by the project team and it was determined that the intersection
geometry and operational characteristics would be appropriate for the anticipated
traffic demand. While various design options may be considered in final design,
the basic geometry and controls proposed herein will be carried through into the
final EIS. All capacity calculations for the intersections presented in this section
of the report can be found in Appendix G.

Johnson Lane/Coulson Road Intersections

All of the alternative alignments would intersect Coulson Road and Johnson Lane
at the same location. Figure 17 lllustrates the proposed geometry associated
with the intersection of Coulson Road and Johnson Lane with the alternatives’
alignment. The Johnson Lane intersection with the new alignment would be a
“T"-intersection on the outside of a curve. Sufficient intersection sight distance
would be available for the Johnson Lane approach to the new alignment.
Sufficient storage would be available for the Johnson Lane approach and an
existing railroad crossing north of the new intersection.

Coulson Road would curve into the intersection with the new arterial road
alignment at a location opposite an existing commercial access road on the south
side of Coulson Road. The Coulson Road approach would have a left-turn lane
and a right/thru lane at the intersection. The existing section of Coulson Road
would be obliterated between that intersection and the current intersection with
Johnson Lane.

Capacity calculations (Appendix G) indicate that all approaches at these
intersections would operate at LOS “B” or better in the year 2035. Adequate
intersection sight distance and left-turn bays for movements on the new arterial
would provide the safety potential of these intersections to meet current design
standards.
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Mary Street Alignment Intersections

There are three intersections on the Mary Street Alignments that are detailed
within this section of the report. Mary Street Options 1 & 2 Alignments intersect
with Five Mile Road at two different locations, but both Mary Street Alignments
intersect Hawthorne Lane at the same location, and thus, both alignments are
covered by the same concept design.

Option 1 & Five Mile Road

Figure 18 illustrates the proposed design geometry and operational controls for
the intersection of Mary Street Option 1 Alignment and the existing Mary
Street/Five Mile Road corridor. A signalized intersection alternative was
investigated at this location, however it was determined that a roundabout
intersection would be more adaptable to the numerous driveway and roadway
approaches that exist within the operational area of influence of this intersection.

The year 2035 typical section of the Mary Street Option 1 Alignment would have
two through lanes in each direction and the roundabout would perpetuate the
thru-lanes through the intersection. The Mary Street (Frontage Road) approach
would serve a minor volume of traffic only requiring a single lane approach. The
Five Mile Road approach would have a higher volume of traffic, but a single lane
approach would be sufficient for operations at this intersection. The two-lane
facility to the north would be associated with secondary improvements to Five
Mile Road, for which the typical sections indicate that a median section would
apply. A simple two-lane approach is illustrated in Figure 18 to indicate that the
existing bridge over Five Mile Creek could be utilized in the future.

Capacity calculations (Appendix G) indicated that all approaches to this
intersection would operate at a LOS “A” in the year 2035. The immediately
adjacent approaches and intersections would be limited to right-in and right-out
movements. However, the roundabout intersection would allow departures and
arrivals from and to all approaches from all directions.

Option 2 & Five Mile Road

Figure 19 presents the intersection geometry and associated traffic control
related to the Mary Street Option 2 Alignment intersection with Five Mile Road.
This intersection would be located north of the existing Mary Street corridor and
in the middle of a long sweeping curve along the Mary Street Option 2 Alignment.
A traffic signal was evaluated at this location, and it was determined that even
though sight distance would be adequate, the approach angles from the Mary
Street northbound approach could create a situation where the drivers’ judgment
may be compromised. Even though this would not be an overwhelming
consideration, there are no structures within the intersection area that would
make it difficult to construct a roundabout, and the roundabout would have the
benefit of slowing approach speeds enough to counter issues related to the
curved approach on the Mary Street Option 2 Alignment.
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Approach lane configurations would be similar to the assignments associated
with Mary Street Option 1 Alignment design. Lane capacity calculations
(Appendix G) indicate that all approaches would operate at LOS “A” in the design
year 2035.

Options 1 & 2 & Hawthorne Lane

Both Mary Street Options 1 & 2 Alignments would be coincident at the
Hawthorne Lane intersection. Thus, Figure 20 applies to both alternative
alignments. Hawthorne Lane is currently a low volume, collector street approach
at Mary Street. Hawthorne Lane is the only other north-south street, other than
minor subdivision streets, that intersects the existing Mary Street corridor. A
gated approach to an old gravel pit operation also intersects Mary Street from the
north at this location. Figure 20 shows that a minor connection street between
Mary Street and the Mary Street Alignment is proposed at this intersection. A
raised median within the short connector street is proposed to ensure that vehicle
approach angles are sharp enough to discourage higher speed short-cuts across
opposing lanes.

Capacity Calculations (Appendix G) indicate that stop controls on the north-south
approaches to both streets would be sufficient to ensure that all movements
operate at LOS “B” or better in the year 2035.

Five Mile Road Alignment Intersections

There are four intersections related to the Five Mile Road Alignment. Only one of
those intersections is related to the Five Mile Road Alignment geometry and the
remaining three intersections involve secondary improvements on the existing
Mary Street corridor necessary to accommodate the projected year 2035 traffic
demands.

Five Mile Road and Mary Street

Figure 21 shows the proposed design geometry and operational controls for the
intersection of Five Mile Road Alignment and existing Mary Street. A signalized
intersection alternative was investigated, and it was determined that a
roundabout intersection would be more appropriate at this location.

The year 2035 Five Mile Road Alignment typical section would have two thru-
lanes in each direction and the thru-lanes would be perpetuated through the
roundabout intersection. The Mary Street approach would only require a single
lane approach. However, a short right-turn lane was added to that approach to
provide sufficient capacity would be available well beyond the 2035 design year.

Capacity calculations (Appendix G) indicate that all approaches to this
intersection would operate at a LOS “B” or better in the year 2035.
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Mary Street & Bitterroot Drive Secondary Improvements

The typical section for Mary Street, as a secondary improvement associated with
the Five Mile Road Alignment alternative, incorporates one vehicle and bike lane
in each direction of travel plus a two-way left-turn lane (TWLTL) in the center. It
was determined that a stop sign on Bitterroot Road would operate at LOS “F” and
that a traffic signal would probably be justified. Figure 22 illustrates the traffic
signal design concept that incorporates the secondary improvements’ typical
section on Mary Street, and a single lane for each Bitterroot Drive approach.

Capacity calculations (Appendix G) indicate that all approaches would operate at
LOS “B” or better in the design year 2035.

Mary Street & Hawthorne Lane Secondary Improvements

Secondary Five Mile Road Alignment alternative improvements for the Mary
Street and Hawthorne Lane intersection would involve a northbound stop sign on
Hawthorne Lane. Capacity calculations (Appendix G) indicate that the
northbound approach to the improved Mary Street section would operate at LOS
“B” in the design year 2035. Traffic pavement markings on Mary Street would
include left-turn lanes at the intersection.

US87/HWY 312 Secondary Improvements

Figure 23 illustrates the design concept proposed for the intersection of Mary
Street with US 87/0ld Hwy 312/Bench Boulevard as a secondary improvement to
the Five Mile Road Alignment alternative. The proposed concept includes a
large diameter (220 feet), five legged roundabout. The Main Street — Hwy 312
corridor would be the major traffic movement, and two traffic lanes would be
perpetuated in each direction through the roundabout. Two right-turn slip ramps
for northbound Bench Boulevard and southbound US 87 would be used to
enhance operations within the roundabout.

A short section of Mary Street, serving approximately five residences, would be
accessed by a stop controlled intersection east of the roundabout. Bikes lanes
along Mary Street would converge at that intersection and proceed west to
connect with new bike lanes along Bench Boulevard.

A new traffic signal currently in design as a part of the Bench Boulevard
reconstruction project was evaluated with the Five Mile Road Alignment and it
was determined that the signal would not be able to accommodate the addition
traffic demands. In addition, the acute angle of the intersection (37 degrees) and
number of approaches at this intersection made it impractical to use traffic
signals at this location. Capacity calculations (Appendix G) indicated that the
roundabout would operate at a LOS “C” or better on all legs.
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Five Mile Road and Dover Road

Operations at the intersection of Five Mile Road and Dover Road for all
alternative alignments were investigated and capacity calculations (Appendix G)
indicated that stop control on the Dover Road approaches would result in LOS
“C” in all cases. As traffic on Dover Road increases beyond design year 2035
projections, alternative traffic control may be necessary.

ALTERNATIVE INTERCHANGE/INTERSECTION DESIGN OPTIONS

Johnson Lane Interchange

The existing Johnson Lane Interchange is a conventional diamond type
interchange that was constructed to serve residential areas in the community of
Lockwood. Johnson Lane is a north-south arterial roadway that connects Old
US 87 1.6 miles south of 1-90 and Coulson Road, south of the railroad tracks.
Interstate-90 crosses above Johnson lane at a skew angle of approximately 53
degrees. Johnson Lane intersects the North 1-90 Frontage Road, north of 1-90,
and Old Hardin Road, south of 1-90. The separation distance between these
two intersections is approximately 1,450 feet. Located between 1-90 and the
adjacent roadway intersections are the eastbound (EB) and westbound (WB) I-
90 interchange ramps. The ramp separation distance is approximately 750 feet
and the WB Ramps are located only 250 feet away from the North Frontage
intersection. The EB Ramps are located 450 feet north of Old Hardin Road.

Intensive development exists around both the Old Hardin Road/Johnson Lane
intersection and the North Frontage Road/Johnson Lane intersection. Two
large trucks plazas exist on the west side of Johnson Lane north and south of
the interchange. The east side of Johnson Lane, at the North Frontage Road
intersection, has relatively sparse development. However, there are numerous
commercial developments that exist on the east side of Johnson Lane at the Old
Hardin Road intersection. Since the degree of development on either side of
the interchange makes it impractical to expand the existing interchange footprint
to any substantial degree, interchange design options at this location must
necessarily embrace relatively recent and non-conventional intersection design
configurations. Because many of these options are not commonly used in
Montana, it was decided that all five design options developed during the EIS
screening process would be carried forward. It is anticipated that some of the
alternatives will be screened-out prior to final design and the remaining design
options will allow enough flexibility to allow for unforeseen situations that may be
encountered during final design.

Design concept drawings for all of the Johnson Lane Interchange design options
can be found in Appendix H of this report. Capacity calculations for individual
intersections associated with each of the design options can also be found in
Appendix H of this report. All capacity calculations were based upon the Mary
Option 1 Alignment year 2035 volumes, as the worst case scenario. Note that all
design options have the same turning movements at the North Frontage Road,
Old Hardin Road, and Becraft intersections, where capacity calculations for either
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the roundabouts or the signals at those intersections apply to all of the design
options.

It should also be noted that that there are a number of roundabout intersection
concepts where one of more of the approach legs has a v/c ratio of 0.81 or
greater. Normally this would indicate that operations on that approach leg are
unstable and large queues could result when sort duration traffic peaks occurred.
In this case, the most recent software was used for capacity calculations, and the
newer software analysis makes this less of an issue. In addition, the higher v/c
ratios analyzed within this study were on approach legs with minor traffic
volumes. Reassessment of these approaches should be made during design to
insure that short-term queue formations would not impede overall operations.

Design Option Descriptions

Option 1 — Modified Diamond with Roundabouts

This option would modify the existing standard diamond interchange by
reconstructing the signalized intersections at North Frontage Road, north
access ramps, south access ramps, and Old Hardin Road with roundabouts. |-
90 would be realigned slightly to the south, enabling equal spacing of the
roundabout intersections, and Johnson Lane would pass underneath the
interstate via new 1-90 structures. A schematic of this interchange design is
shown in Appendix H, Figure H1.

This option would also require modifications to the Becraft Lane/Old Hardin
Road intersection immediately east of the Johnson lane/Old Hardin Road
intersection. The Becraft/Old Hardin Road intersection currently operates at
unacceptable levels of service and a future traffic signal constructed so close to
the Old Hardin Road/Johnson Lane roundabout would negatively impact
operations along Johnson Lane. Thus, the Becraft Lane intersection would be
reconstructed, at its current location, to include a second roundabout as a part
of Option 1. Modifications to adjacent business approaches would be required
to enable safe and efficient operations at the two new roundabouts on Old
Hardin Road. Some accesses would have limited movements.

The alternative alignments’ typical section incorporates two through lanes in
each direction and that section would be carried through the interchange
roundabouts on the Johnson Lane corridor. Slip ramps at the Old Hardin
Road/Johnson Lane roundabout and at the WB ramps roundabout would be
provided to remove high traffic volumes from circulating flows. Other lane
configurations were determined by demand, capacity constraints, and weaving
requirements at the intersections. All of the intersections associated with this
design option would operate at LOS “B” or better. The worst movements would
be the WB Off-ramp left-turn movement and the NB Johnson Lane through
movement at Old Hardin Road. Both of these movements would operate at
LOS “C”.
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Option 2 - Single-Point Urban Interchange

This option would implement a single-point urban interchange (SPUI) to replace
the standard diamond interchange. The signalized intersections at North
Frontage Road and Old Hardin Road would be reconstructed. This option could
be modified to use either signalized intersections or roundabouts at these
locations. The north and south access ramps would be controlled by one
signalized intersection located below new [-90 structures. A schematic of this
interchange design is shown in Appendix H, Figure H2.

The OIld Hardin Road/Johnson Lane intersection would require four approach
lanes on the SB and WB intersection approaches. Operational controls at the
signal would create vehicle queues during the peak design hours that would limit
access to existing driveway within its operational area of influence. Driveway
closures and relocations would be necessary for the traffic signal to operate
safely and efficiently. The intersection of Becraft and Old Hardin Road would
need to be modified to allow only right-turn-in and right-turn-out movements, and
a new connector road would need to be constructed east of Becraft Lane’s
current location, between two existing commercial properties. This would allow
eastbound traffic on Becraft Lane to access Old Hardin Road/Johnson Lane.
The new connector road would require modifications to existing driveways
accessing the two adjacent commercial properties. The eastern most
commercial property could benefit from the new connector street since it is a
retail building that would gain a substantial volume of passerby traffic adjacent to
its site.

Access to the truck plaza on the west side of the Old Hardin Road/Johnson Lane
intersection would also need to be modified to avoid conflicts within the
intersection’s  operational area-of-influence. Some on-site circulation
modifications may be required to accommodate the access changes shown in
Figure H-2.

All of the intersections associated with this design option would operate at LOS
“B” or better except for the Old Hardin Road intersection, which would operate at
LOS “C”. A 80 second cycle length was used in the capacity calculations which
assumed minimal pedestrian activity. Additional pedestrian clearance time may
actually be required for future operations and the cycle length could increase to
90 seconds. Thus, the operation of some movements at this intersection could
be less than those calculated herein. The worst movements would be the EB Off-
ramp approach and the SB Johnson Lane approach at Old Hardin Road. Both of
these movements would operate at LOS “C”.

The eastbound off-ramp free-right-turn movement weaving section between its
intersection with Johnson Lane and the Old Hardin Road intersection has an
overall weave distance of 500 feet. The capacity calculation for the weave
movements (appendix) indicate that a LOS “B” could be achieved. However,
there is a potential for trapping eastbound right-turn vehicles in the wrong lane or
for timid drivers to block the free-right movement by stopping in the traffic lane
before weaving.
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Option 3 — Single-Point Urban Interchange with Roundabouts

Similar to Option 2, Option 3 would implement a single-point urban interchange
to replace the standard diamond interchange. However, the signalized
intersections at the North Frontage Road and Old Hardin Road intersections
would be roundabouts instead of traffic signals, and the eastbound and
westbound 1-90 ramps would be controlled by one large diameter (300 foot)
roundabout located below new double-span 1-90 structures. A schematic of this
interchange design is shown in Appendix H, Figure H3.

The roundabouts at the North Frontage Road and Old Hardin Road intersections
would be identical in appearance and operations to the Option 1 design concept.
The large diameter roundabout located beneath the new 1-90 structures would
accommodate entering traffic at four locations and departing traffic at four
locations, similar to typical four-legged roundabouts. However, a wide separation
between entering and departing traffic would exist for the minor street legs (EB
and WB Ramps). Slip ramps would be used in each quadrant of the SPUI
roundabout to avoid high circulation flows, except for the WB Off-ramp right-turn
movements. A slip ramp would not be workable at that location since the
majority of approach traffic on the ramp would turn left at the North frontage
Road intersection and there is insufficient separation between intersections to
accommodate the weaving movement. Circulation speeds within the SPUI
roundabout would be higher than with a conventional multi-lane roundabout.
Thus, crash severity potential could be relatively higher. There are only a few
modern roundabouts of this nature that currently exist and thus, it is not known
with any certainty whether there are operational problems that could accomp