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NETWORK ALTERNATIVES TEST RUN ANALYSIS

Each of the 13 scenarios that were developed involve roadway capacity additions in areas
where transportation needs presently exist, or in areas where future investment may be needed
as a result of expected population/employment growth. Most scenarios are localized, creating
new links or expanding existing facilities in a particular study subarea, with investment effects
impacting only a small portion of the study area network, i.e., larger system-wide impacts
would not be expected. Because all scenarios involve roadway capacity additions, with the
exception of Alternative Scenario (AS-3) — Access Management, scenario analysis is focused on how
traffic volume and travel times are shifted on key facilities throughout the area of investment
(i.e., no multimodal, land use, or other demand management investment options to reduce the
number of trips or traffic volume were directly modeled).

To complete the scenario analysis, the 2030 Existing plus Committed (EC) network was
compared to 2030 scenario results for each alternative. The 2030 EC model run consisted of the
2005 base travel model network with the addition of one committed project, a widening on
South 19th street, and 2030 socio-economic projections. For each of the 13 alternatives, link-
level model output (in GIS format) generated by MDT for the entire model domain! was clipped
to the Bozeman study area only. Individual links on key roadways were then selected and
extracted into a new GIS layer to focus analysis; this was done for each of the 13 scenarios
individually. Corresponding link-level data was grouped by roadway facility, and converted to
Excel platform for calculation of performance measures which included:

* Link-level percent-difference in average daily traffic (ADT) between 2030EC and 2030
Scenario,

* Link-level percent-difference travel time between 2030 EC and 2030 Scenario,
* Average ADT by roadway facility,

* Average travel time by roadway facility,

* Volume-weighted percent-difference ADT by roadway facility, and

* Volume-weighted percent-difference travel time by roadway facility.2

! The travel model area includes all of Gallatin, Park and Madison Counties, as well as a portion of Broadwater, Jefferson and
Meagher Counties.

2 Percent ADT and travel time differences were first calculated for each roadway link, weighted by link traffic volume, and
averaged over the length of the roadway. For models as large as the Bozeman travel model being used for the plan update,
fluctuations in traffic conditions are often seen at a very refined (link) level with oscillations between positive and negative increases
occurring over a small area. In order to normalize this effect and get a sense for overall performance at the facility level, percentage
differences were weighted by traffic volume (to provide greater weight to links with the greatest volume and least weight to links
with the least volume) and averaged over the facility.
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Alternative Scenario 1 — East Belgrade Interchange

The north-west portion of the Bozeman study area shows the highest expected growth in
population by 2030, in particular towards Belgrade. Between 2005 and 2030, the north-south
principal arterials Jackrabbit and Love both show greater than 200% increase in traffic volume,
with east-west facilities between Cameron Bridge and Huffine also showing greater than 200%
increase. 1-90 west shows a greater than 50% increase in volume closer to the city, with
increasing growth in volume towards Belgrade (greater than 200% increase outside of the study
area towards Belgrade). The East Belgrade Interchange project is intended to accommodate this
projected volume increase in the north-west portion of the study area. Travel demand
modeling completed for this analysis includes the following:

* Interchange footprint with a connection to Alaska Road (to the south) and the Gallatin
Airport entrance (to the north),

= Connection to Northern Pacific Avenue and also a connection to Frank Road,
* North Dry Creek Road Bypass which connects to the airport road entrance, and

» Extension of Love Lane from its terminus at the south to connect to Cameron Bridge
Road.

Scenario analysis results indicate:

» Alaska Road, Cameron Bridge, and Love Lane all experience an increase in traffic
volume between the 2030EC and 2030 AS], as indicated in Table 1 below, as trips shift
from parallel routes to access I-90 at the new interchange. While Alaska Road
experiences a slight increase in travel time of 1.24% due to the volume increase,
Cameron Bridge experiences a much greater increase in average weighted travel time of
1081%, from an average travel time of 15 minutes to 51 minutes. It is recommended that
an additional capacity connection between the new northern terminus of Love Lane and
the new interchange be tested, with the intent of the new capacity connection to draw
some of the additional traffic off of Cameron Bridge. Note that Valley Center, which
runs parallel to Cameron Bridge, shows a drop in traffic volume of 28% with a
corresponding decrease in travel time of 46%. A possible upgrade of Valley Center from
a 2-lane collector to a minor arterial could also be tested to divert a portion of trips off of
Cameron Bridge, while still providing a direct connection to Alaska and the new
interchange.

* Opverall, the average weighted travel time on Love Lane between Huffine and Cameron
Bridge drops by almost 100%, despite the 22% increase in traffic volume, as a result of
the additional capacity being added at its northern terminus (i.e., additional volume that
is shifted to the upgraded facility is not enough to cause total volume to exceed available
new capacity, therefore volume/capacity ratios decrease between the 2030 EC and 2030
AS], and travel times decrease).
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* Key parallel facility, Jackrabbit, benefits from a 14% decrease in volume and 7% decrease
in travel time, and Harper Puckett benefits from a 26% decrease in volume and 50%
decrease in travel time.

* Both Frontage Road and I-90 show a decrease in traffic volume and travel time with
Frontage decreasing in volume and travel time by 21% and 25%, respectively, and I-90
decreasing in volume and travel time by 8% and 3% respectively. This is likely a result
of the new interchange facilitating additional trip routing between I-90 and the City of
Bozeman onto upgraded, non-interstate (principal arterial) facilities, namely Alaska to
Cameron Bridge to Love.

Table 1
Alternative Scenario 1 - East Belgrade Interchange
Travel Time %
Roadway Termini ADT % Change Change

Alaska Alaska southern termini /1-90 198.5 1.2
Baxter Jackrabbit/Harper Puckett 4.2 15.0
Cameron Bridge | Thorpe/Harper Puckett 42.0 1081.4
Frontage Belgrade Interchange/Springhill -21.4 -25.4
Harper Puckett Baxter/Cameron Bridge -26.0 -50.5
Hulbert Jackrabbit/Love -5.7 -0.3
1-90 Gallatin Field/Springhill -7.8 -2.9
Jackrabbit Huffine/ Amsterdam -14.1 -6.9
Love Huffine/Cameron Bridge 22.5 -97.9
Valley Center Jackrabbit/Harper Puckett -28.4 -46.1

Alternative Scenario 2 — Northeast Arterial Link

The purpose of this model scenario is to assess the traffic related impacts of creating an arterial
link in the northeast portion of the City of Bozeman. This scenario includes the following:

* Extend Highland Boulevard from its current termini at Main Street north to connect
with Cedar Street. This extension is envisioned as a minor arterial link.

=  Extend Oak Street east of Rouse Avenue to connect with Cedar Street. This extension is
also envisioned as a minor arterial link.

* For purposes of continuity in the traffic model, upgrade Cedar Street to a minor arterial
link.

These three modifications are intended to provide a new important connection to reduce traffic
along Main Street, Rouse Avenue and within the Northeast Neighborhood.
Scenario analysis results indicate:
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* Main Street, between 19th and Haggerty, benefits from a 3% decrease in ADT, and a 7%
decrease in travel time. Rouse also benefits from a 5% decrease in ADT and a 5%
decrease in travel time.

* Almost all roadways evaluated in the northeast neighborhood see a benefit as indicated
in Table 2 below. Note Highland experiences a slight increase in ADT of 2% and travel
time of 0.5% due to the new capacity connection causing a shift in trips from parallel
collectors, Church and Bozeman Trail, to the upgraded, minor arterial Highland.

» This scenario provides a good example of dispersion of traffic due to well-made capacity
connections in an area of expected growth; in this case with the growth occurring in the
portion of the City of Bozeman bounded by Kagy, Highland, I-90 and Bozeman Trail,
where redevelopment is already occurring to support increased residential
development. Traffic is able to be dispersed due to the creation of a gridded system,
with several key north-south facilities able to provide comparable level of service and
access to I-90; therefore, no disproportionate shift of traffic to one facility over another.

Table 2
Alternative Scenario 2 - Northeast Arterial Links

Travel Time %
Roadway Termini ADT % Change Change

7t 1-90/Main 0.1 -1.8
Babcock 19th /Wallace -8.0 2.2
Bozeman Trail | Kagy/Haggerty -8.7 -15.1
Broadway Main/ Avocado -23.6 -11.3
Church Sourdough/Babcock -9.0 -40.2
Durston 19t/ Avocado 2.1 -3.3
Highland Kagy/Cedar 1.6 0.5

Main 19t/ Haggerty -3.3 -6.6
Oak 19th/Rouse 18.8 0.0

Peach -19.1 -0.7
Rouse Griffin/Babcock -4.6 -5.0

Sourdough Kagy/Church -29 -12.1
Tamarack 19th/Wallace -12.2 -16.6
Wallace L/Babcock -23.7 -61.3

Alternative Scenario 3 — Access Management Scenario

This scenario involves modeling existing access management plans for Jackrabbit and Huffine.
The purpose of this scenario is to define what access management principles can accomplish in
providing excess capacity and congestion relief along existing corridors, potentially delaying
major capacity upgrades.
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A 5% increase in capacity was modeled for both Jackrabbit and Huffine with turn prohibitions
implemented to local roads without signalized intersections (reference May 27, 2008, Access
Management memo). This provides a “surrogate” modeling approach to show the benefit of
reducing conflict points between vehicles entering/exiting a roadway and channeling vehicle
traffic in a manner that supports smoother traffic flow and increased travel speeds.

Scenario analysis results indicate:

* Huffine benefits from an 11% decrease in traffic volume and a 35% decrease in travel
time, while Jackrabbit sees a 6% increase in volume and a corresponding 6% increase in
travel time. While it is not unusual to expect a volume increase under this scenario as a
result of added capacity improving the function of a facility (thereby pulling more trips
to it), an overall decrease in travel time should be expected due to the addition of turn
prohibitions that mimic reduced conflict points.

* As noted in the Access Management modeling memo, when reviewing the network
along the two subject corridors for network detail, it was found that the centroid for
traffic analysis zone (TAZ) 9595 is located inside the loop ramp in the southwest
quadrant of the interchange at Interstate 90 and Jackrabbit Lane. Since no land use
activity is located inside this loop ramp, it was recommended that the centroid be
moved to more accurately represent the center of activity and loading of trips onto the
network.

* Because there may be an issue with loading of trips in this area, it is recommended that
the centroid connector issue be addressed, and that the scenario be re-modeled in the
future. It may be beneficial to also model this scenario with the inclusion of the East
Belgrade Interchange so that the additional trips drawn to the area as a result of the
improved facility can directly access I-90 in another location of close proximity.

Table 3
Alternative Scenario 3 - Access Management Scenario

Travel Time
Roadway Termini ADT % Change % Change
Alaska Alaska southern termini/I-90 -5.3 -0.1
Baxter Jackrabbit/Harper Puckett -1.2 -3.3
Cameron Bridge @ Thorpe/Harper Puckett 33.5 953.5
Durston Love/Cottonwood 0.5 24.8
Huffine Zoot/Fowler -10.9 -34.9
Hulbert Jackrabbit/Love -14.5 -1.7
Jackrabbit Huffine/I1-90 5.9 6.2
Love Huffine/Valley Center -3.8 -11.1
Valley Center Jackrabbit/Hidden Valley 2.6 19.0
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Alternative Scenario 4 — Arterial Connections / Cross Regional Grid System

This scenario involves modifying and/or widening existing roads, and constructing key new
roadway segments for facilities that support critical cross-region movement. Upgrades would
be to principal arterials only (four-lane and/or five-lane cross sections). This will serve to create
a strong grid arterial system. The focus for this would be on the western and southern portions
of the study area where there are greatest increases in traffic volumes as a result of expected
long-term population and employment growth.

Recommended modeling assignments build off of existing key principal arterial corridors (e.g.,
Jackrabbit/Gallatin between 1-90 and Cottonwood, 19th between Nash and [-90, Cottonwood
between Johnson and Oak). Modeling included the following upgrades:

Upgrade 1 - North/South Connection

O

e}

Extend existing principal arterial, Love Lane, south to connect to Gooch
Hill/Johnson

Upgrade Gooch Hill/Enders south to Cottonwood from Minor Arterial to
Principal Arterial

Include all aspects of Alternative Scenario 1 - East Belgrade Interchange

Upgrade 2 - East/West Connection

O

O
O

Upgrade existing minor arterial, Cottonwood, between Gallatin and Enders to
Principal Arterial

New principal arterial capacity connecting Cottonwood/Enders to Kent Spur
Upgrade Kent Spur from minor to principal arterial

Upgrade 3 - North South/Connection

O

Upgrade Cottonwood/Kent Spur north to Johnson from minor arterial to
principal arterial.

Connect Cottonwood between Oak and Harper Puckett - principal arterial
Extension of Cottonwood Road from its current terminus to Valley Center Road
(as a principal arterial).

Upgrade 4 - North South Connection

O

Upgrade Gooch Hill and Chapman between Johnson and Durston from minor to
principal arterial

Scenario analysis results indicate:

All key north-south, newly upgraded principal arterial facilities - Jackrabbit / Gallatin,
Love / Gooch Hill, Cottonwood / Harper Puckett, and north 19t experience significant
travel time benefits, as indicated in Table 4 below. Similar to AS2, but on a larger scale,
traffic is able to be evenly dispersed due to the creation of a connected system, with
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several key north-south facilities able to provide comparable level of service and access
to I-90; therefore, no disproportionate shift of traffic to one facility over another.

* 1-90 and Frontage between the new East Belgrade Interchange and 19th also show traffic
improvements with 19th showing a 4% decrease in traffic volume and a 3% decrease in
travel time, and Frontage Road showing a 19% decrease in volume and 17% decrease in
travel time.

* Similar to the other alternatives where the East Belgrade Interchange in modeled, Alaska
sees a significant increase in volume of 219% as trips are shifted to the facility to access I-
90 at the new location, and a corresponding increase in travel time of 4%. Cameron
Bridge experiences deterioration in level of service of 85% increase in volume and
greater than 2500% increase in travel time (from an average travel time of 2 minutes to
23 minutes) as trips are shifted to the area. It is recommended that additional
improvements be tested in the area to relieve the induced traffic created on Cameron
Bridge, e.g., an additional capacity connection between the new northern terminus of
Love Lane and the new interchange, or an upgrade of Valley Center from a 2-lane
collector to a minor arterial facility. Valley Center shows a 22% drop in volume and 39%
drop in travel time and can likely accommodate shift in additional volume to the facility
if it is upgraded.

* Harper Puckett shows an increase in traffic volume of 58% and greater than 2500%
increase in travel time (from an average travel time of 2 minutes to 52 minutes), also due
to the significant shift in trips to the area. The improvements suggested above, may also
serve to alleviate the increase in volume and travel time on Harper Puckett if they
reduce the volume increase (bottleneck which is likely occurring) on Cameron Bridge.

* Key east-west facilities extending between the upgraded north-south principal arterials
show both traffic improvements and deterioration, with the majority showing
improvement. Durston shows a 17% increase in volume and 9% increase in travel time,
while Huffine shows a 6% decrease in volume and 20% decrease in travel time, Main
with a 6% decrease in volume and 14% decrease in travel time, and Johnson a 26% and
79% decrease in volume and travel time, respectively. Oak shows a 93% increase in
volume, but 90% decrease in travel time as the addition of new capacity causes trips and
volume to shift to the upgraded facility; however this volume increase is not enough to
exceed available (new) capacity allowing the volume/capacity ratio to drop and average
travel times to decrease.

* In general, significant volume and travel time reductions are seen on the entire western
side of the study area as a result of the interconnected principal arterial system created
in an area of expected population and employment growth.
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Table 4
Alternative Scenario 4 - Arterial Connections / Cross Regional Grid System
Travel Time %
Roadway Termini ADT % Change Change

19th Valley Center/Main -4.2 -2.6
1-90 East Belgrade Interchange/19th -10.2 -5.3
Alaska Alaska southern termini/I-90 218.7 41
Cameron Bridge Jackrabbit/Harper Puckett 84.8 2784.2
Cottonwood Kent Spur/Harper Puckett 40.0 -66.4
Durston Love/19th 17.5 8.6
Frontage East Belgrade Interchange/19th -19.4 -16.6
Gallatin Cottonwood/Jackrabbit -2.3 -14.1
Gooch Hill/Enders = Cottonwood-Kent Spur/Love -10.8 -48.2
Harper Puckett Valley Center/Baxter 57.9 2843.7
Huffine Jackrabbit/Main -5.8 -20.4
Jackrabbit Huffine/1-90 -16.1 -7.0
Love Gooch Hill/Cameron Bridge 42.7 -97.8
Main Fowler/19th -6.3 -14.3
Oak Cottonwood /19th 92.9 -89.7
Valley Center Jackrabbit/19th -22.1 -39.4

Alternative Scenario 5 — Interstate 90 Overpass at Davis / Nelson Alignment

The scenario is created to assess the benefits of providing a grade separated overpass of 1-90 and
the existing railroad tracks along the north-south alignment of Fowler/Davis and Nelson roads.
This is not envisioned as an interchange; however it may serve to reduce traffic along the
Frontage Road entering Bozeman, North 19th Avenue, and Valley Center Road.

Scenario analysis results indicate:

* Frontage Road entering Bozeman experiences a 7% decrease in ADT and 10% decrease
in travel time. North 7th benefits from 3% decrease in ADT and 12% decrease in travel
time.

* North 19th and Valley Center both experience an increase in traffic volume and travel
time, with North 19th seeing a 15% increase in ADT and 12% increase in travel time, and
Valley Center experiencing an 18% increase in ADT and greater than 300% increase in
travel time (from an average travel time of 3.3 minutes to 10.2 minutes).

* Davis is impacted by a 76% increase in traffic volume, but a 67% decrease in travel time,
indicating that the increased capacity is enough to accommodate the shift in traffic
volume (volume/capacity ratio drops allowing travel times to decrease).
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* The intended goal to reduce traffic along the Frontage Road was addressed as a portion
of trips are shifted from accessing Frontage Road at Springhill, to enter Bozeman.
Instead, trips are shifted to the new capacity connection at Davis/Nelson to enter
northeast Bozeman from Davis and North 19t%. This shift in trips, however, causes the
increase in traffic volume on these two facilities. Baxter also sees an increase in ADT of
15% and travel time of 56% as a result of a large number of trips shifting to the area.

* Recommend testing additional improvements to Valley Center and/or North 19th if 1-
90 Overpass constructed at Davis/Nelson.

Table 5
Alternative Scenario 5 - Interstate 90 Overpass at Davis / Nelson Alignment

Travel Time %
Roadway Termini ADT % Change Change

North 19th Valley Center/Oak 15.1 11.8
7th Frontage/Oak -3.0 -12.0
Baxter Harper Puckett/7th 14.7 55.7
Davis Baxter/Nelson 76.5 -66.5
Frontage Sacajawea Peak/7th -7.4 -9.6

Hidden Valley | Valley Center/Harper Puckett -10.8 -6.1

Oak New Holland/7th -1.2 9.9

Valley Center Harper Puckett/19th 18.8 304.4

Alternative Scenario 6 — Interstate 90 Overpass at Baxter / Mandeville Alignment

The scenario is created to assess the benefits of providing a grade separated overpass of
Interstate 90 along the west-east alignment of Baxter/Mandeville Lane. This is not envisioned as
an interchange; however it may serve to reduce traffic along the Frontage Road entering
Bozeman, North 7th Avenue, and Griffin Drive.

Scenario analysis results indicate:
= North 7th benefits from a 5% decrease in ADT, and a 19% decrease in travel time.

* Frontage Road entering Bozeman benefits from a 5% decrease in ADT and 14% decrease
in travel time.

* Griffin experiences a 4% increase in ADT and 9% increase in travel time resulting from
its proximity to the new capacity connection at Baxter/Mandeville, which causes
additional trips to load onto Griffin heading to/from Baxter. For the same reason
(proximity to new capacity connection), Mandeville sees a 233% increase in traffic
volume, but a 56% decrease in travel time.
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Table 6
Alternative Scenario 6 - Interstate 90 Overpass at Baxter /
Mandeville Alignment
Travel Time %
Roadway Termini ADT % Change Change
7th Oak/Frontage -5.4 -19.2
Baxter Davis/Mandeville 9.1 2.1
Davis Baxter/Valley Center 0.5 23
Frontage Nelson/7th -5.1 -13.8
Griffin Mandeville/Rouse 43 8.5
Mandeville @ Baxter/Griffin 232.6 -55.7
Oak New Holland/Rouse 0.9 0.0
Rouse Oak/ Griffin -3.8 -20.0

Alternative Scenario 7 — Southwest Grid Modifications

The scenario will expend and strengthen the southwest grid in an existing and forecasted
growth area. It includes the following;:

* College Street upgrade to a five-lane principal arterial between Main Street and S. 19th
Ave.

* College Street upgrade to a three-lane minor arterial between S. 8th Ave. and S. 19th
Ave.

* Extending Kagy Boulevard from S. 19th Avenue to Cottonwood near the Stucky Road
intersection (as a three-lane principal arterial)

* Completing the Fowler Lane connection from Garfield Street south to Stucky (as a minor
arterial).

Scenario analysis results indicate:

» Parallel facilities to the new Kagy Boulevard capacity extension, Babcock and Stucky,
show significant travel time benefits as trips shift to the new capacity; Babcock sees a 4%
decrease in ADT and 10% decrease in travel time, Stucky sees a 62% decrease in ADT
and almost 100% decrease in travel time.

* Overall, Kagy experiences a 48% increase in ADT as a result of trips shifting to the
upgraded and expanded facility, but only a slight 3% increase in travel time.

* College Avenue between Cottonwood and 11th benefits from a 5% decrease in ADT and
a 27% decrease in travel time.
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Extension of Fowler lane from Stucky to Garfield Street is causing an increase in traffic
volume on Fowler of 41% and a significant increase in travel time of 359%. While you
would expect an increase in volume on the facility as trips are shifted to the new
capacity, the increase in travel time may not warrant the new capacity addition, in
particular as the parallel facilities Cottonwood and 19th are not showing significant
traffic improvements as trips are shifted from these facilities to the new capacity;
Cottonwood shows a 4% increase in travel time and 19th shows a 5% increase in travel
time.

Table 7
Alternative Scenario 7 - Southwest Grid Modifications
Travel Time %
Roadway Termini ADT % Change Change

19th Babcock/Patterson -1.0 4.6
Babcock Cottonwood/11th -3.7 -10.1
College Cottonwood/11th -5.2 -27.4
Cottonwood | Patterson/Babcock 0.2 3.7
Fowler Patterson/Babcock 41.0 359.4
Huffine Cottonwood/11th 2.2 -11.1
Kagy Cottonwood/7th 48.3 3.0
Stucky Cottonwood/19th -62.5 -98.5

Alternative Scenario 8 — Kagy Boulevard Expansion

This scenario involves expanding the existing Kagy Boulevard from its current two-lane
configuration (with left-turn bays) to a widened five-lane principal arterial. This would create a
high capacity principal arterial corridor.

Scenario analysis results indicate:

Kagy Boulevard benefits from a decrease in travel time of 4%, despite a slight increase in
ADT of 1%, with the ADT increase expected due to the improvement of the facility.
Adjacent Bozeman Trail also benefits from a 5% decrease in ADT and 2% decrease in
travel time.

Other impacts in the area of improvement are minimal/negligible (see Table 8 on the
following page), with the most significant change occurring on Sourdough which shows
a16% decrease in ADT and 36% decrease in travel time.
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Table 8
Alternative Scenario 8 - Kagy Boulevard Expansion
Travel Time
Roadway Termini ADT % Change % Change
19th Goldenstein/Main 44 8.5
3rd Goldenstein/Westridge 0.1 2.1
Babcock 19th/ Church -0.6 14
Bozeman Trail | Haggerty/Tayabeshockup -4.5 -1.6
Church Main/Sourdough -0.6 -1.2
Highland Bozeman Trail/Main 0.0 0.0
Kagy 19th/Tayabeshockup 1.1 4.1
Main 19th/Haggerty 0.8 3.4
Sourdough Goldenstein/Church -16.1 -36.0
Willson Bozeman Trail/Main -1.1 -0.9

Alternative Scenario 9 — Fowler Lane Extension

This scenario involves completing the Fowler Lane corridor north of Main Street, specifically
between Babcock and Oak Street, in hopes of providing additional north-south travel mobility.
This is envisioned as a minor arterial facility.

Scenario analysis results indicate:

* Fowler experiences a significant increase of 285% ADT due to the shift in trips to the
newly upgraded north-south arterial facility, but a 72% decrease in travel time;
indicating that the increase in additional capacity between Babcock and Oak is able to
accommodate the shift in travel to the upgraded corridor (i.e., volume/capacity ratio is
reduced allowing travel times to decrease).

* Adjacent Davis Street, at the north end of Fowler, benefits from a 12% decrease in ADT
and a 35% decrease in travel time.

» Parallel facility, Cottonwood, benefits from a 5% decrease in volume and 14% decrease
in travel time, as trips are shifted to Fowler; however parallel 19th shows in a increase in
volume and travel time of 6% and 8%, respectively.

* Surrounding key facilities show largely improved travel conditions as indicated in Table
9 on the following page.
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Table 9
Alternative Scenario 9 - Fowler Lane Extension
Travel Time
Roadway Termini ADT % Change % Change

19th Babcock/ Valley Center 6.0 7.8

Babcock 19th/ Cottonwood -1.0 -42.7
Cottonwood Hulffine/Durston -4.6 -13.9
Davis Valley Center/Baxter -11.9 -34.7
Durston Cottonwood/19th 15.4 7.9

Fowler Hulffine/Davis 284.7 -72.0
Huffine Cottonwood /Main -4.8 -18.7
Main Huffine/19th -8.4 -17.8
Oak Fowler/19th -12.5 -50.1
Valley Center Hidden Valley/19th -7.5 -14.8

Alternative Scenario 10 — Northwest Grid Modifications

As with AS 1 - East Belgrade Interchange, the northwest grid system modification have been
developed to address the growth occurring in the north-west portion of the study area. This
scenario has been modeled to complete the principal arterial system in the “triangle” area.

This model scenario includes the following:

» All aspects of AS1 - East Belgrade Interchange.

* Extension of Oak Street from its current western terminus all the way to the west to
intersect Love Lane (as a principal arterial).

* Extension of Love Lane to the north to connect with Cameron Bridge Road, as a
principal arterial.

* Extension of Cottonwood Road from its current terminus to Valley Center Road (as a
principal arterial).

* Re-classification of Monforton School Road to a collector with attributes adjusted
accordingly.

=  Extension of Hulbert Road from its eastern terminus to the east to connect with an
extended Harper Puckett Road (as a collector).

Scenario analysis results indicate:

» Similar to AS 1, traffic is being pulled onto Alaska, Cameron Bridge, and Love Lane to
access the new interchange. Each of these roadways experiences an increase in traffic
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volume with Alaska seeing a 217% increase, Cameron Bridge a 45% increase, and Love
Lane a 25% increase in ADT. Note that despite the volume increase on Love, average
travel time drops by almost 100% from 28 minutes to less than 1 minute.

* Huffine experiences a 6% decrease in ADT and 21% decrease in travel time, and Valley
Center shows a 30% decrease in ADT and 60% decrease in travel time.

» Jackrabbit, between Huffine and Amsterdam, also shows travel benefits, with a 14%
decrease in ADT and 6% decrease in travel time.

* There is a significant shift in traffic from Hidden Valley Road (66% decrease in ADT and
13% decrease in travel time), a collector street, to Harper Puckett/Cottonwood, due to
the Cottonwood extension as a higher functional class principal arterial.

= Oak shows a 31% increase in volume, but a 120% decrease in travel time. This is a result
of new capacity connections causing a shift in traffic volume to the upgraded facility.
The volume increase is not enough, however, to exceed available (new) capacity
allowing average travel times to decrease. Similarly, Harper Puckett shows an 11%
increase in ADT, but a 41% decrease in travel time.

* In general, grid modifications in connection with the new interchange appear to support
reductions in traffic volume and travel times on key facilities in the north-west portion
of the study area as traffic is dispersed on to a completed grid system to the south and
west of the new interchange. Some locations (e.g., Cameron Bridge and the southern
portion of Cottonwood at Huffine) are showing more localized, but fairly significant
increases in travel time, however, and may require additional analysis.

Table 10
Alternative Scenario 10 - Northwest Grid Modifications

Travel Time %
Roadway Termini ADT % Change Change

Alaska Alaska southern termini/I-90 217.5 3.6
Baxter Jackrabbit/19th -23.9 54.6
Cameron Bridge | Thorpe/Harper Puckett 449 1177.6
Cottonwood Huffine/Valley Center 473 583.2
Durston Love/19th 8.7 44
Harper Puckett Cameron Bridge/Hulbert 11.0 -41.5
Hidden Valley Valley Center/Hulbert -65.9 -12.6
Hulffine Jackrabbit/Main -5.8 -21.1
Jackrabbit Huffine/Frank -14.0 -5.7
Love Huffine/Cameron Bridge 25.3 -97.9
Oak Love/19th 31.0 -119.6
Valley Center Jackrabbit/Harper Puckett -30.5 -60.4
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Alternative Scenario 11 — Amsterdam On-Ramp

This scenario added an interchange on-ramp from Amsterdam Road onto Interstate 90 to
reduce congestion at Amsterdam Road and Jackrabbit Lane (just south of Belgrade).

Scenario analysis results indicate:

= A reduction in 25% ADT and 89% travel time on Amsterdam, and a reduction of 1.32%
ADT and 1.89% travel time on Jackrabbit.

* Impacts in the surrounding area are minimal. Reference Table 11 below.

Table 11
Alternative Scenario 11 - Amsterdam On-Ramp
Travel Time
Roadway Termini ADT % Change % Change
Alaska Cameron Bridge/1-90 -1.3 0.0
Amsterdam Jackrabbit/ -25.0 -88.9
Cameron Bridge | Thorpe/Alaska 0.6 6.4
Jackrabbit Hulbert/ Amsterdam -1.3 -1.9
Frank Thorpe/Jackrabbit -1.3 -7.2
Thorpe Cameron Bridge/ -4.0 -3.1

Alternative Scenario 12 — Southern Grid Modifications

The southern grid modifications include the following;:
* Extend 11th Ave. from Kagy Boulevard to Goldenstein (as a collector).
* Extend 15th Ave. from Main Street to Babcock (as a collector).

= Extend Blackwood Road from S. 19th Ave. west to Cottonwood Road (as a minor
arterial).

Scenario analysis results indicate:

* 11th Street ADT increases 16% with a slight 1.24% increase in travel time. 15th Street
ADT increases by 111% with a 17% increase in travel time. These increases are a result
of the new capacity connections causing a shift in trips and traffic volume to the
expanded facilities, with most significant volume increases occurring on links
immediately adjacent to new capacity. The fairly large travel time increase on 15th is
likely because the capacity addition is very short in length; trips are shifted to the newly
connected facility causing volume to increase, but the slight capacity addition is not
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enough to accommodate this increase, therefore volume/capacity ratio increases and
travel time increases.

* 19th and Wilson/3rd, both of which run parallel to the upgraded 11th and 15th street
facilities, experience a reduction in ADT and travel time due to the shift in trips to 11th
and 15th.

» Cottonwood benefits from a significant decrease in ADT of 27% and travel time decrease
of 54%, as new capacity connections on Blackwood and 11th create more direct access to
downtown Bozeman.

» Kagy Boulevard shows a 4% decrease in ADT and less than 1% decrease in travel time.

» Patterson and Stucky, which run parallel to the Blackwood extension, see significant
benefit due to the grid modifications in the area which allow traffic to more evenly
disperse onto other facilities. Patterson shows a 14% decrease in ADT and 43% decrease
in travel time and Stucky shows a 9% decrease in ADT and 48% decrease in travel time.

* Sourdough benefits from a 25% decrease in ADT and 52% decrease in travel time.
* In general, grid modifications appear to support reductions in traffic volume and travel

times on key facilities in the southern portion of the study area as traffic is dispersed on
to a completed grid system.

Table 12
Alternative Scenario 12 - Southern Grid Modifications
Travel Time
Roadway Termini ADT % Change % Change

11th Goldenstein/Durston 15.9 1.2
15th College/Durston 111.5 17.0
19th Cottonwood /Durston -0.6 -1.8
3rd Goldenstein/Kagy -21.6 -5.0
College 19th/Willson -0.2 1.9
Cottonwood | 19th/Stucky -27.0 -53.5
Durston 19th/Rouse -27.0 0.1
Goldenstein | 19th/Sourdough -13.7 -18.0
Kagy 19th/Sourdough -4.1 -0.6
Patterson Cottonwood/19th -14.4 -42.9
Sourdough Goldenstein/Kagy -245 -51.9
Stucky Cottonwood/19th -8.7 -48.3
Willson Kagy/Peach -3.7 -2.2
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Alternative Scenario 13 — Interstate 90 Interchange (Harper Puckett Road)

The purpose of AS-13 is to model the effects of a future interchange approximately half way
between the proposed East Belgrade interchange and the 19th Avenue interchange.

Scenario analysis results indicate:

Similar to AS 1 and AS 10, traffic is being pulled onto Alaska, Cameron Bridge, and Love
Lane, to access the new East Belgrade interchange. Each of these roadways experiences
an increase in traffic volume with Alaska seeing a 170% increase, Cameron Bridge a
103% increase, and Love Lane a 24% increase in ADT. Note that Cameron Bridge is
seeing a much greater increase in ADT compared to Alternatives 1 and 10 because of the
additional interchange directly to the north of the roadway, causing even more trips and
traffic volume to shift to this facility. The very significant increase in travel time on
Cameron Bridge resulting from this shift in traffic volume (average-weighted travel time
increase greater than 4500%; or in absolute terms, an increase in average travel time
from 9-87 minutes), may preclude this as an alternative to consider, unless additional
improvements are made in the area.

Most roadways in the area are experiencing a general increase in ADT and travel time as
a significant number of trips shift to access I-90 at one of the two proposed interchanges.
I-90 does show improvement, with a 13% decrease in ADT and 32% decrease in travel
time, as a result of some traffic shifting off of the interstate onto the arterial system to
access the City of Bozeman. Jackrabbit also sees a decrease in 15% ADT and 6% travel
time, similar to AS 1 and AS 10.

There is no apparent benefit to this scenario over Alternative 1 which includes only the
East Belgrade Interchange (with the exception of greater travel benefits on I-90 in the
area of improvement). This is possibly because the proposed interchanges are located
too closely together, drawing too much traffic into the north west portion of the study
area to access I-90 in the same general location.

Table 13
Alternative Scenario 13 - Interstate 90 Interchange (Harper Puckett Road)
Roadway Termini ADT % Change  Travel Time % Change
19th Goldenstein/Main 44 8.5
3rd Goldenstein/Westridge 0.1 -2.1
Babcock 19th/Church -0.6 14
Bozeman Trail | Haggerty/Tayabeshockup -4.5 -1.6
Church Main/Sourdough -0.6 -1.2
Highland Bozeman Trail/Main 0.0 0.0
Kagy 19th/Tayabeshockup 1.1 -4.1
Main 19th/Haggerty 0.8 3.4
Sourdough Goldenstein/Church -16.1 -36.0
Willson Bozeman Trail/Main -1.1 -0.9
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TRAFFIC MODEL DEVELOPMENT CONCLUSIONS

The alternative scenarios modeled, and described in this technical memorandum, are reflective
of major street network (MSN) projects that may or may not have considerable value to the
transportation conditions in the community. Most of the alternative scenarios modeled will be
carried forward later in the Plan in the form of specific recommendations. These are primarily
found in Chapter 5. A few of the scenarios do not appear to have substantial value, so will not
be considered further. Ultimately, the recommended projects defined in Chapter 5 will
transform into what is known as the community’s “Recommended Major Street Network”. This
network is shown graphically in Chapter 10, along with travel demand model volume outputs.
The “Recommended Major Street Network” is the future transportation system network that
the community should be planning towards as land use changes occur over the planning
horizon (year 2030).
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