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IMPROVEMENT OPTIONS REPORT

1.0 INTRODUCTION

The purpose of this memorandum is to describe and evaluate options for improving the study corridor.
The study corridor consists of Interstate 15 (I-15) between the Gore Hill (Exit 277) and Emerson Junction
(Exit 282) interchanges, as well as Interstate 315 (I-315) and 10th Avenue South to the west of the
Missouri River. Figure 1.1 shows the study area.

The potential improvement options were identified to address previously defined issues or areas of
concern, and they are intended to satisfy the corridor needs and objectives. Improvement options
contained in this report reflect input from stakeholders and the public, as well as a thorough evaluation of
the existing and projected conditions of the study corridor. Three steps are applied to develop
improvement options:

1. Identify roadway issues and areas of concern based on field review, engineering analysis of as-
built drawings, crash data analysis, consultation with resource agencies, and information provided
by the public.

2. ldentify overall corridor needs and objectives.

3. Analyze the information gathered to develop a range of improvement options to address the
roadway issues and areas of concern, as well as to satisfy corridor needs and objectives.

Implementation of improvement options ultimately depends on the availability of funding, personnel
resources, right-of-way needs, and other project delivery elements. Recommended timeframes for
implementation are defined as follows:

e Short-term timeframe: Implementation is recommended within a 0- to 5-year period.
e Mid-term timeframe: Implementation is recommended within a 5- to 10-year period.
e Long-term timeframe: Implementation is recommended within a 10- to 20-year period.

Planning level cost estimates are listed in 2015 dollars for each improvement option. The planning level
costs include estimates for right-of-way, preliminary engineering, construction engineering, construction,
and indirect costs (IDC). In addition, an inflationary factor of 3 percent per year was applied to the
planning level costs to account for estimated year of expenditure. Cost ranges are provided in some
cases, indicating unknown factors at the particular planning level stage. Appendix A contains planning
level cost estimates, including all assumptions.

The following sections discuss general strategies explored, recommended improvement options (and
associated planning level cost estimates), potential implementation timeframes, benefits, limitations, and
drawbacks.

Improvement Options Report
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2.0 IMPROVEMENT OPTIONS CONSIDERED

This section contains an evaluation of potential improvement options intended to address previously
defined issues and areas of concern. For each of these locations, an evaluation was made to determine if
a potential improvement option(s) would address the needs and objectives of the corridor.

Five general strategies for developing potential improvement options were identified in response to
previously defined areas of concern. Each general strategy contains various options, and it is discussed
in the following sections. The strategies explored were derived from a full assessment of the previously
developed needs and objectives for the corridor, which are as follows:

Need 1 — Improve the safety of the corridor.

Reduce the frequency and severity of crashes.

e Improve roadway elements to meet current design criteria to address identified safety
concerns.

Reduce conflicts between vehicles of varying types and speeds.

e Address identified crash trends and clusters.

Need 2 — Accommodate existing and future capacity demands.
e Maintain level of service (LOS) standards for mainline segments and interchange ramps.
e Improve operations and maintain LOS standards for intersections.

Need 3 — Provide for the mobility of people and freight.
e Provide for the movement and transfer of people and goods.
e Maintain the roadway for effective and prompt emergency response.

Not all of the improvement options under consideration are carried forward as recommendations. Rather,
this memo identifies the range of improvements currently being contemplated. A recommendation was
made whether or not to advance an improvement option for further consideration. Those options
recommended to be advanced for further consideration are discussed in Section 3 of this report.

2.1 DESIGN FEATURES

Roadway and ramp design features were compared to current Montana Department of Transportation
(MDT) standards. A list of areas that do not meet current standards was developed previously in the
Existing and Projected Conditions Report. The analysis identified potential options to correct some of the
identified issues and to minimize potential effects. In some circumstances, it may not be cost-effective to
address minor design issues unless there are safety concerns directly attributable to roadway geometry.
Some of the strategies examined are listed below:

e Modify sub-standard horizontal and vertical curves to meet current standards.
e Modify interchange ramps to meet current standards.

Improvement options that arise from this strategy tie directly to Need 1 — Improve the safety of the
corridor. The evaluation of locations that do not meet current standards was based on assumptions for
terrain and design speed. Table 2.1 summarizes the areas of concern that were identified in the Existing
and Projected Conditions Report, as well as the recommended action for the development of potential
improvement options.

Improvement Options Report
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1-15

1-315

Gore Hill

10" Ave S

Location

RP 277.9 to
278.9

RP 280.5

RP 282.2 to
283.0

RP 0.07

SB On-ramp

SB Off-ramp

NB On-ramp

NB Off-ramp

SB On-ramp

SB Off-ramp

NB On-ramp

Description

Feature

Vertical grade

Vertical curvature

Horizontal curve
radius

Vertical curvature

Stopping sight
distance

Horizontal curve
radius

Acceleration
length

Vertical curvature

Vertical grade

Acceleration
length

Vertical curvature

Deceleration
length

Vertical curvature

Vertical curvature

Vertical grade

Deceleration
length

Vertical grade

Vertical curvature

Acceleration
length
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Table 2.1: Evaluation of Corridor Design Features

Existing Standard

5.0%

173.9

1,637 ft

220.6

690 ft

739 ft

1,513 ft

60.4

5.80%

1,604 ft

80.4

323 ft

60.7
76.5

5.5%

463 ft

6.8%

51.7

590 ft
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3.0%

181

1,820 ft

247

730 ft

760 ft

1,620 ft

96

5.00%

1,620 ft

84

340 ft

96
84

5.0%

490 ft

5.0%

84

1,230 ft

Evaluation

The steep grade results in a mixture of slow-
moving trucks and faster-moving vehicles.
There were 48 reported crashes between the
10th Avenue South and Gore Hill interchanges
over the five-year analysis period. It is likely not
feasible to flatten the existing grade; however,
an additional lane in the southbound direction
may help to improve safety and operations
related to vehicle speed differentials.

There were no identified safety or operational
concerns related to design features.

There were 41 reported crashes at this location
over the five-year analysis period, 20 of which
occurred at night. A major rehabilitation project
(IM 15-5(123)282) will result in roadway
resurfacing, ditch flattening, pavement
markings, signing, delineation, and bridge deck
improvements. The mainline alignment will not
be modified with this project.

There were no identified safety or operational
concerns related to design features.

There were no identified safety or operational
concerns related to design features.

There were no identified safety or operational
concerns related to design features.

There were no identified safety or operational
concerns related to design features.

There were no identified safety or operational
concerns related to design features.

The steep grade of the ramp and interstate
mainline results in a mixture of slow-moving
trucks and faster-moving vehicles. An additional
southbound lane between the 10th Avenue
South and Gore Hill interchanges may help to
improve safety and operations related to vehicle
speed differentials.

There were nine reported crashes at the ramp
during the five-year analysis period. Of the nine
crashes, five were rollovers, two were fixed
objects, and two were wild animal crashes.
Extending the length of the ramp to provide for
additional deceleration length may help to
improve safety at this location.

There were no identified safety concerns related
to design features. However, reconstruction of
this ramp may be necessary as part of
improvements recommended for the 14th Street
Southwest westbound on-ramp.

Needs
Addressed

#1

NONE

#1

NONE

NONE

NONE

NONE

NONE

#1

NONE

Recommended
Action*

ADVANCE:
*Option 1

DO NOT ADVANCE:

eDoes not address
needs.

ADVANCE:
*Option 2

DO NOT ADVANCE:

eDoes not address
needs.

DO NOT ADVANCE:

eDoes not address
needs.

DO NOT ADVANCE:

eDoes not address
needs.

DO NOT ADVANCE:

eDoes not address
needs.

DO NOT ADVANCE:

eDoes not address
needs.

ADVANCE:
*Option 1

ADVANCE:
*Option 8

DO NOT ADVANCE:

eIncluded as part of
Option 6.
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Description

Needs Recommended
Location Feature Existing Standard Evaluation Addressed Action*
Vertical curvature 74.1 96 . . ) DO NOT ADVANCE:
NB Off-ramp There were no identified safety or operational NONE D t add
Vertical curvature 57.1 84 concerns related to design features. 'né’:jsno adaress
Acceleration DO NOT ADVANCE:
® NBoOnramp  length 14911t 16207t There were no identified safety or operational |\ e
z P : concerns related to design features. *Does not address
= Vertical curvature 75.8 96 needs.
E Acceleration There were no identified safety or operational DO NOT ADVANCE:
()
O SBOn-ramp o, 0h 1379t 16201t o) cems related to design features. NONE *Does not address
needs.
There were no identified safety or operational DO NOT ADVANCE:
S CliFEmD | TEE EE 7743007 5°0000" e related to design features. AL *Does not address
needs.
s iAcceLeration 266 ft 2,160 ft This location is planned for reconstruction as DO NOT ADVANCE:
= NBOn-ramp l€ngt part of a rehabilitation and improvement project NONE ePlanned for
© .
S Vertical curvature 76.2 84 (IM15-5(123)283). reconstruction.
=
c Deceleration
2 length 0ft 340 ft This location is planned for reconstruction as DO NOT ADVANCE:
@ SB Off-ramp part of a rehabilitation and improvement project NONE e Planned for
it Vertical curvature 55.6 96 (IM15-5(123)283). reconstruction.
EB Shared There were no identified safety or operational DO NOT ADVANCE
Ramp Vertical curvature | 65.4 96 concerns related to design features. NONE *Does not address
needs.
Acceleration 505 ft 550 ft This location has a short merge length due to
length influences of the nearby 10th Avenue South
% northbound on-ramp. Adding an auxiliary lane
b and lengthening the westbound on-ramp may ADVANCE:
o WB On-ramp . ) ; #1 .
= Gap acceptance improve the safety and operations of this e Option 6
s length 305 ft 350 ft location. Modifications made to improve design
features would likely also require reconstruction
of the 10th Avenue South northbound on-ramp.
Th identified safet ti | DO NOT ADVANCE:
WB Off-ramp Vertical curvature 69.4 84 ere were no identiiec satety or operationa NONE eDoes not address

concerns related to design features.

needs.

* See Section 3 for those options advanced for further consideration.

2.2 OPERATIONS

Operational areas of concern were identified relating to vehicle interaction and interchange function.
Improvement options were evaluated to address these concerns with the intent to improve the overall
function of the corridor. These potential improvement options tie directly to Need 1 — Improve the safety
of the corridor, Need 2 — Accommodate existing and future capacity demands, and Need 3 —
Provide for the mobility of people and freight. The following subsections describe these operational
areas of concern. A summary of the corridor operations evaluation is contained in Table 2.2.

Vehicle Types and Speeds

As part of the existing and projected conditions analysis, vehicle speed and origin-destination data were
collected between the 10th Avenue South and Gore Hill Interchanges in the southbound direction. The
results of the data showed that a high percentage of vehicles (65 percent during the AM peak and

48 percent during the PM peak) traveling southbound enter the Interstate at 10th Avenue South and
immediately exit at Gore Hill. Additionally, speed data collected along the 1-15 southbound mainline
between the 10th Avenue South and Gore Hill interchanges showed that vehicles are generally traveling

Improvement Options Report
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at higher speeds in the left lane than in the right lane. Further analysis of the speed data shows a large
distribution of vehicle speeds, particularly in the right travel lane. The varying vehicle speeds is likely a
result of a mixture of slower moving heavy truck traffic combined with faster moving passenger vehicles.

Interchange Spacing

Providing for standard interchange spacing is necessary to accommodate vehicular maneuvers, to enable
signing, and to achieve optimal capacity. In urban areas such as Great Falls, interchanges are more likely
to be spaced closer together than in rural areas. The recommended spacing from an exit ramp to an
entrance ramp is 500 feet. Conversely, 2,000-foot spacing is recommended between an entrance ramp
and an exit ramp. For locations where recommended spacing lengths are unachievable, auxiliary lanes
may be used to accommodate weaving and merging/diverging traffic characteristics. Auxiliary lanes
should be provided where the distance between entrance and exit ramps is less than 1,500 feet. The

10th Avenue South and 14th Street Southwest Interchanges along 1-315 are spaced closer than

1,500 feet. The close proximity of the interchanges creates weaving and merging/diverging characteristics
that reduce capacity and result in operational concerns.

Access

The Interstate System is characterized by controlled access and high vehicle speeds. Access to the
Interstate is controlled to promote the highest level of service in terms of safety and mobility. Approval by
the Federal Highway Administration (FHWA) is required for new or modified access points. The Emerson
Junction was constructed as a partial interchange, and it does not provide for all traffic movements.

Improvement Options Report
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Table 2.2: Evaluation of Corridor Operations

I-15 SB

1-315

1-315

1-315
wWB

1-15

Central
Ave

Location Description Evaluation
This area experiences operational issues, particularly in
Between 10th There are vehicle the southbound direction due to the steep grade and
Avenue South and mixture and speed interactions between the 10th Avenue South and Gore Hill
Gore Hill differentials in interchanges. There were 26 reported crashes at this
interchanges southbound travel lane. location in the southbound direction during the five-year

analysis period.

This area experiences undesirable weaving
Distance between characteristics, which result in safety and operational
interchanges is concerns. There were 15 reported crashes at this location
approximately 570 feet.  in the eastbound direction during the five-year analysis
Standards recommend a period. It is likely not feasible to increase the distance

Between 10th
Avenue South and
14th Street

Southwest L : h .
interchanges minimum spacing of betv\_/gen mt(_erc_hanges due t(_) land use _constralnts.
2,000 feet. Additional signing may help improve driver awareness at
this location.

. There are experience undesirable merging / diverging
Distance between L . . f
Between 10th T — characteristics, which result in safety and operational
Avenue South and 9 concerns. There were 12 reported crashes at this location

14th Street EEOIMELRY 75 R, in the westbound direction during the five-year analysis
Standards recommend a

Southwest minimum spacing of period. Adding an auxiliary lane between interchanges will
interchanges 2 000 feet allow for increased acceleration and gap acceptance
' : lengths.
There is a high percentage of westbound vehicles utilizing
Vehicle stacking at the the right-hand through lane due to the 14th Street
Fox Farm to 14th  intersection with Fox Southwest exit. Vehicle stacking can lead to blocking of
St SW Farm Rd along the the right-turn lane. A westbound auxiliary lane between
westbound approach. Fox Farm and 14th Street Southwest may help reduce
vehicle stacking and improve traffic operations.
Existing partial The existing partial interchange does not fully support the
Emerson Junction interchange does not movement of people and freight at this location. Further
(Exit 282) support full vehicle analysis for construction of a full movement interchange is
movements. necessary to determine the feasibility of such a project.
Three westbound lanes  There does not appear to be proper signage and/or
West of merge to a single lane markings indicating the merging of two travel lanes.
Interchange within approximately 300 Improvements to signing and striping may help improve

feet. driver expectation.

Needs
Addressed

#1, #2

#1, #2

#1, #2

Recommended
Action*

ADVANCE:
eOption 1

ADVANCE:
¢ Option 5

ADVANCE:
*Option 6

ADVANCE:
*Option 7

ADVANCE:
*Option 10

ADVANCE:
Option 9

* See Section 3 for those options advanced for further consideration.

2.3 SURFACING

MDT annually tracks and measures pavement condition indices in the corridor. MDTs Pavement
Management System (PvMS) is used to analyze the collected data to determine the relative performance
of the pavement. Items of primary interest include the presence and degree of cracking and rutting, as
well as overall ride quality. The most important performance measure is the Overall Performance Index
(OPI), which provides an overall summary of the pavement condition. An OPI of 80 to 100 is considered

“good,” 60 to 79.9 is “fair,” and 0 to 59.9 is “poor.”

Improvement options that arise from this strategy tie to Need 1 — Improve the safety of the corridor.
Table 2.3 shows the locations where the OPI indicates that pavement conditions are less than good.
Deteriorated surface conditions may create safety concerns due to roadway unevenness. Additionally,

roadway surfacing impacts driver comfort and maintenance needs.

Improvement Options Report
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Table 2.3: Evaluation of Corridor Surfacing Conditions

Needs Recommended
Location Description Evaluation Addressed Action*
. L . . X DO NOT ADVANCE:
1-15 NB RP 282.2to The surface OPI is 43.1, which is  This segment is planned for resurfacing as part of #1 Pl df
286.6 indicates poor pavement condition. a major rehabilitation project (IM15-5(123)283). OIPAEINAETS] elr
reconstruction.
. . . . . DO NOT ADVANCE:
115 SB RP 282.2to The surface OPI is 51.0, which This segment is planned for resurfacing as part of #1 Pl dF
286.6 indicates poor pavement condition. a major rehabilitation project (IM15-5(123)283). *Flanned for
reconstruction.
RP0.0to  The surface OPI is 60.5, which Resurfacing this segment is needed to improve ADVANCE:
1-315 EB L . - e #1 .
1.4 indicates fair pavement condition.  the condition of the roadway. e Option 3
RP0.0to  The surface OPI is 57.6, which Resurfacing this segment is needed to improve ADVANCE:
1-315 WB - L . #1 .
1.4 indicates poor pavement condition. the condition of the roadway. eOption 3

* See Section 3 for those options advanced for further consideration.

2.4 BRIDGES

Narrow bridge width can contribute to fixed object collisions, including guard and bridge rail crashes. MDT
standards for the Interstate System recommend that bridges have enough width to accommodate 12-foot
driving lanes, 4-foot left-side shoulders, and 10-foot right-side shoulders. In addition to bridge width, the
structural and deck condition for each bridge were evaluated. All bridges within the study area have a
structural condition of good, which indicates that they are candidates for continued preservation. The
deck conditions vary from “good” (possible candidate for sealing), to “fair-1” (candidate for healer/sealer),
to “fair-2” (candidate for resurfacing).

Table 2.4 shows the bridges along the Interstate that do not meet existing standards for width.
Improvement options that arise from this strategy tie directly to Need 1 — Improve the safety of the
corridor.

Improvement Options Report
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Table 2.4: Evaluation of Existing Bridges

Description

Needs Recommended
Location Lanes Width Standard Deck Evaluation Addressed Action*
Sun River There are no identified safety DO NOT ADVANCE:
RP 279.98 . 28 ft 38 ft Good concerns related to the existing NONE eDoes not address
(2 bridges) ;
bridge. needs.
5th Ave SW There are no identified safety DO NOT ADVANCE:
RP 280.09 . 37 ft 38 ft Good  concerns related to the existing NONE eDoes not address
(2 bridges) :
bridge. needs.
I This bridge is located between two
= horizontal curves. There were nine
reported crashes near this bridge over DO NOT ADVANCE:
the five- lysi iod. Th
vagn st oy
oa ir- ) . : ’ ilitati
RP 282.55 o 2 AR Fair-1 g uardrail, or median barrier. The 5 rehabilitation.
(2 bridges) bridge deck is planned for eIncluded as part of
rehabilitation as part of project IM 15- Option 2.
5(123)282. The bridge width will not
be modified as part of this project.
There were eight reported crashes
near this bridge over the five-year
i i i ADVANCE:
RP0.01 115 3 45ft 50t Fair-1  analysis period. The crashes involved ) _
bridge rails or guardrail. The bridge e Option 4
deck is a candidate for healer/sealer
treatment.
— i i i ADVANCE:
RP 034 14th St SW 2 36 ft 38 ft Fair-2 The brld_ge deck is a candidate for #1 .
Eastbound resurfacing. e Option 4
— i i i ADVANCE:
RP 0.34 14th St SW 3 45 ft 50 ft Fair-1 The bridge deck is a candidate for #1 ‘
Westbound healer/sealer treatment. «Option 4
14th St SW — There are no identified safety DO NOT ADVANCE:
RP 0.34 1 23 ft 26 ft Good concerns related to the existing NONE eDoes not address
ITy) Eastbound off .
o bridge. needs.
- The bridge deck is a candidate for
BNSE RR — . resurfacjng. This location _is plaqned DO NOT ADVANCE:
RP 1.06 Eastbound 3 45 ft 50 ft Fair-2  for repair as part of the minor bridge  #1 )
rehabilitation project NHPB *Planned for repair.
STWD(206).
The bridge deck is a candidate for
resurfacing. This location is planned DO NOT ADVANCE:
RP 1.06 \?\l’:itlf:)c?uRnd_ 37 ft 38 ft Fair-2  for repair as part of the minor bridge  #1 -
rehabilitation project NHPB * Planned for repair.
STWD(206).
BNSE RR — There are no identified safety DO NOT ADVANCE:
RP 1.06 23 ft 26 ft Good  concerns related to the existing NONE eDoes not address

Westbound off

bridge.

needs.

* See Section 3 for those options advanced for further consideration.

2.5 CAPACITY

A capacity analysis was conducted under existing and projected conditions for the interstate mainline,
interchange ramps, and intersections. All mainline segments and ramps were shown to have an LOS B or
better under existing and projected conditions. At the intersections, 6 of the 12 locations evaluated
currently have an LOS of D or worse during one or both peak hours. Under projected conditions, 7 of the
12 intersections are shown to have an LOS of D or worse during both peak hours.

Improvement Options Report
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An analysis of left-turn bay lengths was also conducted under existing conditions. The analysis showed
that the following locations may have left-turn bay lengths that do not meet existing standards:

e 14th Street Southwest/I-15 Eastbound Ramps
e Fox Farm Road/10th Avenue South (eastbound)
e Central Avenue/Southbound Ramps (westbound)

Potential improvement options were identified to address existing and projected capacity concerns. These
potential improvement options tie directly to Need 2 — Accommodate existing and future capacity
demands. The results of the intersection evaluation are shown in Table 2.5.

Table 2.5: Evaluation of Intersection Performance

LOS (AM / PM)

Needs Recommended
Location Existing Projected Evaluation Addressed Action*
- This intersection is projected to have a failing LOS ADVANCE:
;rzldH::er)?'??ge Two-way Stop B /B D/E during the peak hours. Additional traffic control is #2 ) ’
p needed to accommodate projected traffic volumes. *Option 11
This intersection currently has a failing LOS during
115 NB and the PM peak hour, an_d_ it is propcted to fa_ll during ADVANCE:
Airport Rd Two-way Stop C/F E/F both peak hours. Ad_dlponal trafflc_ control is _needed #2 «Option 11
to accommodate existing and projected traffic p
volumes.
This intersection currently has a failing LOS during
) the PM peak hour, and it is projected to fail during ADVANCE:
!Allrs gft’ gg el Two-way Stop B/E FI/F both peak hours. Additional traffic control is needed ~ #2 . ’
P to accommodate existing and projected traffic *Option 11
volumes.
The existing westbound left-turn lane does not
) appear to provide adequate storage. Lengthening of ADVANCE:
]é‘gr:qitnsiv e Signalized B/B B/B the off-ramp is needed to accommodate left-turn #2 ) '
P storage, while providing for an appropriate *Option 7
deceleration length.
This intersection is projected to have a failing LOS
Fox Earm and alized gurlng the pea_i(lj( hogrs. The eastbounddlde'f@-turrll Iar;fg ADVANCE:
10th Ave S Signalize C/D D/E oes no_t provide adequate storage. A_ _|t|0na traffic #2 «Ontion 13
control is needed to accommodate existing and p
projected traffic volumes.
This intersection has a failing LOS during both peak
hours. The westbound left-turn lane does not provide ADVANCE:
EfgtsraBl Al 2 Two-way Stop D/E FIF adequate storage. Additional traffic control is needed #2 ) i
to accommodate existing and projected traffic *Option 12
volumes.
This intersection currently has a failing LOS during
the PM peak hour, and it is projected to fail during ADVANCE:
Ic_:fgt':g Az el Two-way Stop C/D FIF both peak hours. Additional traffic control is needed  #2 . i
to accommodate existing and projected traffic *Option 12
volumes.
This intersection has a failing LOS during both peak ADVANCE:
Gl e el Two-way Stop D/F FIF hours. Additional traffic control is needed to #2 ) i
Vaughn Rd e Option 12

accommodate existing and projected traffic volumes.

* See Section 3 for those options advanced for further consideration.
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3.0 RECOMMENDED IMPROVEMENT OPTIONS

The improvement options advanced for further consideration are detailed in this section. Each
improvement option contains a description, a list of the potential benefits, limitations, drawbacks,
estimated implementation time frame, and a planning level cost estimate. For ease of identification, the
improvement options receive unique identifiers via a numbering scheme and have been grouped based
on location.

3.1 INTERSTATE 15 (1-15)

1. Southbound Auxiliary Lane (RP 278.1 to 278.5)

The existing grade between the Gore Hill and the 10th Avenue South interchanges is 5 percent. The
steep grade results in a mixture of varying vehicle types and speeds. A speed differential of
approximately 6 miles per hour (mph) was measured between the left and right lanes in the southbound
direction.

Approximately 65 percent of AM peak hour traffic and 48 percent of PM peak hour traffic entering the
Interstate at 10th Avenue South exits at Gore Hill. This high percentage of vehicles that only travel
between the two interchanges results in vehicle weaving and operational issues.

There were 26 reported crashes in the southbound direction between the two interchanges during the
five-year analysis period. Of the 26 reported crashes, 10 involved multiple vehicles, and 11 involved a
fixed object.

Note that improvements made at this location may influence the Gore Hill Interchange. It is recommended
that this improvement option be coordinated with those recommended improvement options for the Gore
Hill Interchange (see Option 11).

Recommendation: Construct an auxiliary lane between the Gore Hill and 10th Avenue South
interchanges in the southbound direction.

Benefits:
e Would improve safety and operations.

Limitations/Constraints:
e There is a steep slope on the northwest side of the roadway.
e May require narrower median between northbound and southbound Interstate mainlines.
e |tis unknown if additional right-of-way would be required depending on design.

Estimated Cost: $1,900,000

Implementation Timeframe: Mid-term

2. Interstate Alignment (RP 282.3 to 283.0)

This location has existing horizontal and vertical curves that do not meet existing standards. There were
41 reported crashes at this location over the five-year analysis period. Of the 41 crashes, 36 involved only
a single vehicle, 16 were fixed-object related, and 10 were rollover crashes. Additionally, 21 crashes
occurred during inclement weather, and 20 occurred during nighttime conditions.

Improvement Options Report
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A major rehabilitation project (IM 15-5(123)282) is planned for I-15 between RP 282.2 and 285.9. The
alignment of the Interstate will remain unchanged under this project. Design exceptions were requested
for the design elements that do not meet existing standards. The planned project would result in new
roadway surfacing, ditch flattening, new pavement markings, signing, and delineation. Improvements
would also be made to the Emerson Junction bridge structures including installation of signing, deck
drains, deck sealing, and transverse grooves to improve skid resistance. In addition, a request was made
to the MDT Safety Engineering Section to evaluate adding a temperature-related, flashing safety beacon
to warn drivers of icy deck conditions.

2(a). Roadway lllumination

This location has averaged four nighttime crashes per year over the past five years. There is
currently street lighting at the Emerson Junction Interchange between approximately RP 282.6
and 282.8. The planned major rehabilitation project IM 15-5(123)282 will include additional
lighting at this location.

Recommendation: Install additional illumination along the Interstate mainline in accordance with
existing standards.

Benefits:
e Would improve nighttime visibility.
e Would improve safety.

Limitations/Constraints:
e Does not change substandard design elements.

Estimated Cost: $500,000

Implementation Timeframe: Mid-term

2(b). Reconstruct Roadway

The planned project (IM 15-5(123)282) may help to improve safety in the area; however, it will not
improve the roadway alignment. If crash trends continue after the planned major rehabilitation
project, improvements to the roadway geometrics may be necessary to improve safety.
Reconstruction of the existing bridge structures at Emerson Junction would likely be required if
the Interstate alignment were improved to meet current standards. This option should be
considered a long-term solution if other short-term solutions fail to address existing crash trends.

Recommendation: Reconstruct the roadway and bridge structures to meet current design
standards.

Bengefits:
e Would improve safety by addressing roadway design features.

Limitations/Constraints:
e Would require new bridge structures over Vaughn Road and the BNSF railroad.
e Would likely require an additional right-of-way.

Estimated Cost: $24,000,000

Implementation Timeframe: Long-term
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May 14, 2015



1-15 Gore Hill to Emerson Junction 13
Corridor Planning Study

3.2 INTERSTATE 315 (1-315)

3. Pavement Rehabilitation (RP 0.0 to 1.4)

The westbound lanes of I1-315 have an OPI rating of 57.6, which indicates poor pavement conditions. The
eastbound lanes have an OPI of 60.5, which indicates fair conditions. The roadway received an overlay
and seal in 2007 under project IM 315-5(14)0.

Recommendation: Resurface both directions of 1-315.

Benefits:
e Would improve surface conditions.

Limitations/Constraints:
e None

Estimated Cost: $1,000,000

Implementation Timeframe: Mid-term

4. Bridge Deck Treatment

Maintaining the bridge decking helps to ensure proper surface conditions and to extend the overall life.
Minor rehabilitation of the deck could include patching, sealing, resurfacing, restriping, etc., and would not
modify the existing structures. The bridge deck widths would remain unchanged during rehabilitation.

The bridge deck over I-15 (RP 0.01) is rated as fair-1 condition. The existing bridge deck over 14th Street
Southwest (RP 0.34) is rated as fair-2 in the eastbound direction and as fair-1 in the westbound direction.
There may be opportunity to include this recommendation in the planned minor bridge rehabilitation
project NHPB STWD(206).

Recommendation: Minor bridge deck rehabilitation.

Benefits:
e Would improve surface conditions.
e Would extend bridge deck life.

Limitations/Constraints:
e None

Estimated Cost: $600,000

Implementation Timeframe: Mid-term

5. Diagrammatic Guide Signing (10th Ave S to 14th St SW)

The existing distance between the I-15 off-ramps at the 10th Avenue South Interchange and the 1-315
eastbound off-ramp at the 14th Street Southwest Interchange is approximately 570 feet. Standards
recommend a minimum distance of 2,000 feet. This area experiences operational concerns due to vehicle
weaving and merging/diverging maneuvers.

Improvement Options Report
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Due to existing developments and additional design
constraints, it is likely not feasible to reconstruct the existing - =l
ramps to provide for additional distance between the two .

interchanges. Ramp metering was evaluated as a potential EAST 1N‘I‘Et)?TSRtIGSHv'I\!
Intelligent Transportation System (ITS) solution; however,

existing and projected traffic volumes are likely too low for
ramp metering to be considered viable.

Providing advance diagrammatic guide signing for eastbound
traffic before entering 1-315 may help to improve safety by
providing drivers with a visual warning about the lane use
configurations at this location. Figure 3.1 shows a conceptual guide sign layout for eastbound traffic.

Figure 3.1: Conceptual Guide Sign

Recommendation: Install overhead diagrammatic guide signage for eastbound traffic.

Benefits:
e Would improve traffic operations.
e Would improve safety.

Limitations/Constraints:

e Would not address design concerns.
e Vehicle weaving and merging/diverging interactions would still occur.

Estimated Cost: $200,000

Implementation Timeframe: Short-term

6. Westbound Auxiliary Lane (14th St SW to 10th Ave S)

The existing distance between the [-315 westbound on-ramp at the 14th Street Southwest Interchange
and the 1-315 westbound off-ramp at the 10th Avenue South Interchange is 780 feet. Standards
recommend a minimum distance of 2,000 feet between entrance and exit ramps. The existing
acceleration and gap acceptance lengths of the 1-315 westbound on-ramp do not meet existing
standards. This area experiences traffic operational issues related to vehicle weaving and
merging/diverging. Additionally, the I-15 northbound on-ramp at the 10th Avenue South Interchange does
not meet existing standards for acceleration length.

Providing a westbound auxiliary lane between the 14th Street Southwest and 10th Avenue South
interchanges would enable additional acceleration and gap acceptance length for vehicles entering 1-315
at 14th Street Southwest. Reconstructing the I-15 northbound on-ramp would enable increased
acceleration length and would allow for a longer auxiliary lane between the interchanges.

Figure 3.2 provides a graphical concept of a westbound auxiliary lane and reconstructed 1-15 northbound
on-ramp. This concept was developed using a 25-mph design speed for the on-ramp horizontal curve.
Actual design speed and geometrics would be determined during project development. The modified
ramps are shown to provide for sufficient acceleration and deceleration length.
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Figure 3.2: I-315 Westbound Auxiliary Lane Concept

Recommendation: Reconstruct the westbound lane of I-315 and the I-15 on-ramp to provide an auxiliary
travel lane and sufficient ramp lengths.

Benefits:

e Would improve traffic operations.
e Would improve safety.
e Would increase capacity.

Limitations/Constraints:

e Would lower design speed along I-15 on-ramp.

Estimated Cost: $2,000,000

Implementation Timeframe: Mid-term

7. Westbound Auxiliary Lane (Fox Farm Rd to 14th St SW)

The westbound off-ramp terminates at a signalized intersection with 14th Street Southwest. The
predominant movement at this intersection is the westbound left turn. The length of the westbound off-
ramp does not provide for adequate vehicle storage and deceleration length. Evaluation of traffic

Improvement Options Report
May 14, 2015



1-15 Gore Hill to Emerson Junction
Corridor Planning Study

operations at this intersection show long vehicle queues related to left-turning traffic, particularly during
the PM peak hour.

At the intersection with Fox Farm Road, a disproportionate amount of westbound through traffic is
concentrated in the right through lane. The close proximity of the 14th Street Southwest interchange
influences driver lane decisions at the intersection. Drivers traveling westbound and wishing to exit I1-315
at 14th Street Southwest are likely to travel in the right lane through the Fox Farm intersection. This
results in vehicles stacking at the intersection which can block the right-turn lane.

Providing a westbound auxiliary lane between Fox Farm Road and 14th Street Southwest will increase
vehicle storage along the off-ramp and would help to improve traffic operations at the intersection with
Fox Farm Road. The addition of an auxiliary lane would require some reconstruction of the intersection,
particularly along the east approach leg. Coordination of the signal timing between the 14th Street
Southwest and Fox Farm Road intersections should also be evaluated to determine if further
improvements can be made to traffic operations.

Recommendation: Construct a westbound auxiliary lane between Fox Farm Road and the 14th Street
Southwest off-ramp.

Benefits:
e Would improve safety.
e Would improve traffic operations.
e Would increase capacity.

Limitations/Constraints:

e Would require some reconstruction of the intersection with Fox Farm Road.

Estimated Cost: $1,200,000

Implementation Timeframe: Mid-term

3.3 INTERCHANGES

8. Lengthen Southbound Off-ramp (10th Ave S Interchange)

The 1-15 southbound off-ramp at the 10th Avenue South Interchange does not meet current standards for
deceleration length and vertical profile. The existing configuration is a loop ramp that is signed for a
35-mph exit speed. During the five-year analysis period, there were nine reported crashes at the ramp.
Five of the nine reported crashes were rollovers, while two crashes were fixed-object related. Providing
for additional deceleration length along the off-ramp would provide vehicles more time to slow down prior
to exiting the Interstate.

Recommendation: Lengthen the southbound off-ramp to provide for additional deceleration length.

Benefits:
e Would improve safety.

Limitations/Constraints:
e The existing bridge structure limits the overall length of the off-ramp and reduces sight distances.
e Lengthening the ramp may require cutting into the steep hillside along the west side.
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Estimated Cost: $260,000

Implementation Timeframe: Mid-term

9. Modify Lane Merge (West of Central Ave Interchange)

The southbound off-ramp at Central Avenue has a channelized stop-controlled right-turn lane. There is a
dedicated receiving lane along Central Avenue for right-turning traffic. Just west of the intersection are
three westbound lanes that merge into a single lane within approximately 300 feet. There does not
appear to be adequate sighage and/or markings indicating the merging of two travel lanes.

Recommendation: Modify the signing and striping for the lane merge segment.

Bengefits:
e Would improve safety.
e Would improve operations.

Limitations/Constraints:
e None

Estimated Cost: $20,000

Implementation Timeframe: Short-term

10. Feasibility Analysis (Emerson Junction)

The Emerson Junction Interchange, Exit 282 on I-15, provides partial access to Vaughn Road and the
surrounding area. The interchange is currently configured as a partial diamond interchange consisting of
a northbound on-ramp and a southbound off-ramp. Local officials have an interest in expanding the
current partial interchange at Emerson Junction to a full movement interchange. A recommendation for a
full movement interchange at, or near, Emerson Junction has been made as an illustrative project in local
planning documents, including federally-approved Long Range Transportation Plans, dating back to
1968.

The corridor study process evaluated this improvement option and determined a full movement
interchange at Emerson Junction does not clearly meet the identified needs of the interstate corridor.
Further analysis is necessary to advance this recommendation and demonstrate to FHWA that existing
interchanges and/or local roads and streets can neither provide the necessary access, nor be improved to
satisfactorily accommodate the design year traffic demands. Justification for proposed Interstate access
revisions must follow the Interstate System Access Informational Guide?.

FHWA's interest is to ensure all new or revised access points:

e Are considered using a decision-making process that is based on information and analysis of the
planning, environmental, design, safety, and operational effects of the proposed change.

e Support the intended purpose of the Interstate System.

e Do not have an adverse impact on the safety or operations of the Interstate System and
connecting local roadway network or other elements of the transportation system.

1 FHWA Interstate System Access Informational Guide, August 2010,
http://www.fhwa.dot.gov/design/interstate/pubs/access/access.pdf.
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e Are designed to acceptable standards.

In addition to the aforementioned interests, the Guide also outlines eight policy requirements that must be
satisfied for approval. According to the Guide, a typical Interstate System Access Change Request begins
with the statewide or metropolitan planning process. The work done in the transportation planning
process, be it a long-range transportation plan or a corridor study, can be used to define the initial scope
and nature of the project. The next step in the process is to refine the scope and conduct the required
analysis, then to make an initial determination if the project is reasonable.

Specific to the Emerson Junction process, it is envisioned that a feasibility study would be conducted to
determine the most appropriate interchange configuration. The feasibility study would provide a detailed
evaluation of potential interchange locations/configurations based on operational and safety
considerations, right-of way and land use impacts, costs, environmental resources constraints, and
agency/public acceptance.

Once a preferred configuration is selected, and after a determination is made as to its reasonableness,
the Interstate System Access Change Request can be completed and submitted to FHWA. After FHWA
receives the request, the operational and engineering acceptability in accordance with the eight policy
requirements is determined. If the project is found to be acceptable, the project development process is
allowed to continue.

The next stage of the project development process consists of developing the environmental document
and initiating preliminary engineering for the preferred configuration. FHWA approval is considered a
Federal action, and as such, requires following NEPA procedures. After completion of the NEPA process,
final FHWA approval may be granted. For these steps to occur, a project funding source should be
identified.

Per Montana Transportation Commission policy?, sponsorship by a local government is a prerequisite for
the consideration of a new interchange. The sponsor is responsible for preparing feasibility and
environmental studies, arranging the financial package for the project, utility moves, and securing
necessary right-of-way.

Recommendation: Secure a local project sponsor to fund an operational analysis/feasibility study,
conducted by a qualified traffic engineer, of the Emerson Junction Interchange which considers state and
federal regulations including the Interstate System Access Informational Guide and Montana
Transportation Commission Policy.

Benefits:
e Determination of feasibility and need.

Limitations/Constraints:
e |dentification of local project sponsor.
e |dentification of funding.

Estimated Cost: $250,000

Implementation Timeframe: Mid-term

2 Montana Transportation Commission Policy Statement, policy number 13, adopted June, 1992,
http://www.mdt.mt.gov/other/dir/external/commission/policies/13-additional interchanges.pdf.
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3.4 INTERSECTIONS

11. Intersection Improvements (Gore Hill Interchange)

The Gore Hill Interchange services the Great Falls International Airport and surrounding areas. The Gore
Hill Interchange is configured as a compact diamond interchange with stop-control along the interchange
ramps and frontage roads.

Four intersections exist within the vicinity of the Gore Hill Interchange. The intersections of the I-15 ramps
with Airport Drive both have existing and projected LOS of D or worse during the peak hour(s).
Additionally, the intersection of Tri Hill Frontage Road and Airport Drive is projected to have failing peak
hour LOS. All four intersections are closely spaced, which results in operational concerns.

This area experiences high percentages of truck traffic due to access to the truck stop to the south and
airport and freight facilities to the north. Large trucks particularly have difficulty with the left-turn
movement coming from the 1-15 southbound off-ramp. The restricted roadway width creates operational
and safety issues with this movement. Additionally, the existing overpass bridge has a deck roadway
width of 28 feet, which does not allow for roadway widening or installation of dedicated turn bays to help
improve traffic operations.

Modifications to the intersections are needed to improve the operations and capacity of this interchange.
Due to the proximity of the four intersections, it is desirable to evaluate the intersections as a network
rather than individually when analyzing potential improvements.

Five planning-level concepts were developed as potential improvements to the Gore Hill Interchange
intersections. The following sections provide a description and summary of traffic operations for the
concepts. A more detailed traffic engineering study would need to be conducted during project
development to determine the appropriate intersection treatments.

Note that these concepts are aimed at providing a 20-year design life. If a new overpass structure is
constructed, the structure would be built for a 75-year design life. Given the long-term needs of the area,
and the constraints at the existing interchange location, it may be appropriate to evaluate the location of
the interchange to ensure long-term growth is accommodated.

Concept A—Roundabouts with Intersections Relocated

Concept A consists of two, four-legged roundabouts and the relocation of the southbound on-
ramp and Tri Hill Frontage Road. On the north side of the Interstate, a four-legged roundabout
would be created that would combine the southbound off-ramp, Frontage Road, and Airport Drive
approaches. The southbound off-ramp approach would be located on the southeast side of the
roundabout, outside the influence of the splitter island. A minimal amount of new right-of-way is
anticipated along the northwest quadrant of the roundabout to accommodate the realignment of
the Frontage Road approach.

South of the Interstate, new right-of-way would be necessary to reroute the Tri Hill Frontage Road
south of the existing Flying J Travel Plaza. This concept would result in an LOS of C or better
along all approaches at both roundabouts during the peak hours under existing and projected
conditions.
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Table 3.1: Gore Hill Concept A Traffic Operations

Airport Drive (SE) 33 A 3.8 A 34 A 3.9 A
SB Off-ramp (NE) 5.9 A 6.3 A 8.4 A 9.0 A
Airport Drive (NW) 4.0 A 7.2 A 4.8 A 13.8 B
Frontage Road (SW) 4.2 A 5.4 A 5.2 A 8.2 A
AirportDrive/I-SNE - 64 A 88 A 8 A 158  C

Airport Drive (SE) 7.5 A 8.9 A 10.8 B 15.9 C
Airport Drive (NW) 5.3 A 8.8 A 6.7 A 16.1

NB Off-ramp (SW) 5.0 A 7.6 A 5.8 A 10.8 B

Figure 3.3: Gore Hill Concept A
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Bengefits:
e Would improve geometrics for large vehicles.
e Would improve safety.
e Standard roundabout footprint.
e Can use existing overpass structure.

Limitations/Constraints:
e New right-of-way required for relocated Tri Hill Frontage Road.
e Proximity of approaches to roundabouts may create traffic operation issues.

Estimated Cost: $7,700,000

Concept B—Five-legged Roundabouts

Concept B would result in single-lane, five-legged roundabouts to the north and south of the
Interstate. The five-legged roundabouts would combine all existing approaches. On the north side
of the Interstate, the Frontage Road approach would be shifted to the north, and the southbound
off-ramp would shift to the south to align with the roundabout. No new right-of-way is anticipated
north of the Interstate.

South of the Interstate, the northbound off-ramp would shift to the north, closer to the I-15
mainline. The southern Airport Drive approach would be realigned to the east, which may require
a minimal amount of new right-of-way. This concept would result in an LOS of B or better along
all approaches at both roundabouts during the peak hours under existing and projected

conditions.
Table 3.2: Gore Hill Concept B Traffic Operations
Existing Conditions Projected Conditions
AM Peak PM Peak AM Peak PM Peak
Location Delay (s) LOS Delay(s) LOS Delay(s) LOS Delay(s) LOS
Airport Drive / I-15 SB 5.7 A 6.6 A 7.7 A 10.1 B
Airport Drive (SE) 4.4 A 4.2 A 4.7 A 4.5 A
SB Off-ramp (NE) 6.3 A 6.1 A 8.7 A 8.3 A
Airport Drive (NW) 5.3 A 7.6 A 7.1 A 13.2 B
Frontage Road (SW) 4.9 A 6.1 A 6.1 A 8.6 A
Airport Drive /1-15 NB 6.0 A 8.6 A 7.5 A 13.5 B
Airport Drive (SE) 7.1 A 8.7 A 9.5 A 13.2 B
Airport Drive (NW) 5.4 A 9.0 A 6.5 A 14.7 B
NB Off-ramp (W) 5.1 A 7.7 A 5.8 A 10.2 B
Tri Hill Frontage (SW) 5.3 A 5.9 A 6.4 A 8.2 A
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Bengefits:
e No impacts to access.
e Would improve geometrics for large vehicles.
e Would improve safety.
e Can use existing overpass structure.
e Minimal new right-of-way required.

Limitations/Constraints:
e Non-standard five-legged roundabout configuration.
e Larger intersection footprint.

Estimated Cost: $7,600,000

Concept C—Roundabouts with Intersections Shifted

Concept C would include single-lane, four-legged roundabouts on both sides of the Interstate. On
the north side, a four-legged roundabout would be created by combining the southbound off-
ramp, Frontage Road, and Airport Drive approaches. The southbound off-ramp approach would
be located on the southeast side of the roundabout, outside the influence of the splitter island. A

Improvement Options Report
May 14, 2015



1-15 Gore Hill to Emerson Junction 23
Corridor Planning Study

minimal amount of new right-of-way is likely needed along the northwest quadrant of the
roundabout to accommodate the realignment of the Frontage Road approach.

On the south side of the Interstate, the Airport Drive and I-15 northbound ramps would be
combined into a four-legged roundabout. The Tri-Hill Frontage Road approach would be shifted to
the southeast of the roundabout. The realigned approach would require new right-of-way and it
would result in minor impacts to the existing truck stop. This concept would result in an LOS of C
or better along all approaches at both roundabouts during the peak hours under existing and
projected conditions.

Table 3.3: Gore Hill Concept C Traffic Operations

Airport Drive (SE) 3.3 A 3.8 A 34 A 3.9 A
SB Off-ramp (NE) 5.9 A 6.3 A 8.4 A 9.0 A
Airport Drive (NW) 4.0 A 7.2 A 4.8 A 13.8 B
Frontage Road (SW) 4.2 A 5.4 A 5.2 A 8.2 A

Airport Drive (SE) 7.5 A 8.9 A 10.8 B 15.9 ©
Airport Drive (NW) 5.3 A 8.8 A 6.7 A 16.1 C
NB Off-ramp (SW) 5.0 A 7.6 A 5.8 A 10.8 B
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Bengefits:
e Standard roundabout footprint.
e No impacts to access.
e Would improve geometrics for large vehicles.
e Would improve safety.
e Can use existing overpass structure.
e Minimal new right-of-way required.

Limitations/Constraints:
e Minor impact to northern corner of the Flying J site.
e Proximity of approaches to roundabouts may create traffic operation issues.

Estimated Cost: $5,200,000

Concept D—Traffic Signals without Realignment

This concept would include installing traffic signals at the existing four-legged intersections. No
major alignment changes are envisioned under this concept. No new right-of-way is anticipated
with this concept.
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North of the Interstate, a signal would be installed at the intersection of Airport Drive, Frontage
Road, and the southbound off-ramp. The southbound on-ramp approach would remain at its

current location. South of the Interstate, a traffic signal would be installed at the intersection of
Airport Drive and the northbound ramps. The Tri Hill Frontage approach would be unchanged

under this concept.

Both intersections have an LOS C or better for all approaches under both existing and projected
conditions. In order to accommodate a southbound left-turn lane at the southern intersection, a

new or widened overpass structure is needed.

Table 3.4: Gore Hill Concept D Traffic Operations

Frontage Road (SW)

SB Off-ramp (NE)
Airport Drive (SE)
Airport Drive (NW)

NB Off-ramp (SW)
Airport Drive (SE)
Airport Drive (NW)

4.1 A 12.7 B 6.3 A 13.3 B
3.7 A 13.9 B 6.8 A 18.5 B
23.9 C 12.0 B 20.3 C 14.1 B
24.7 C 15.7 B 21.1 C 21.0 Cc
 AiportDrive/lSNB 114 B 117 B 144 B 204  C
17.4 B 17.1 B 22.6 C 29.8 Cc
16.1 B 16.0 B 20.8 C 22.0 Cc
5.8 A 9.5 A 6.7 A 19.1 B
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Figure 3.6: Gore Hill Concept D

Bengefits:
e No impacts to access.
e Would result in increased capacity.
e Would improve geometrics for large vehicles.
e No new right-of-way anticipated.

Limitations/Constraints:
e Would require a new or widened overpass structure to accommodate dedicated turn
lanes.
e Not as safe as roundabout configurations.
e Proximity of approaches to signalized intersections may create traffic operation issues.

Estimated Cost: $5,200,000 (widen existing structure) to $6,700,000 (replace structure)

Concept E—Traffic Signals with Intersections Relocated

This concept would be a combination of Concept D and Concept A. Traffic signals would be
installed at the existing four-legged intersections. In addition, the Tri Hill Frontage Road would be
relocated as shown in Concept A.
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North of the Interstate, a signal would be installed at the intersection of Airport Drive, Frontage
Road, and the southbound off-ramp. The southbound on-ramp approach would remain at its
current location. No new right-of-way is anticipated north of the Interstate.

On the south side of the Interstate, a traffic signal would be installed at the intersection of Airport
Drive and the northbound ramps. The Tri Hill Frontage Road would be rerouted to the south of
the Flying J Travel Plaza. New right-of-way would be necessary for the rerouted Tri Hill Frontage
Road.

This concept offers comparable intersection delay and LOS to Concept D. Both signalized
intersections have an LOS C or better under existing conditions, which would continue under
projected conditions. As with Concept D, a new or widened overpass structure would be needed
to accommodate a southbound left-turn lane at the southern intersection.

Table 3.5: Gore Hill Concept E Traffic Operations

Airport Drive / I-15 SB 6.8 A 14.5 B 8.8 A 19.0 B
Frontage Road (SW) 4.1 A 12.7 B 6.3 A 13.3 B
SB Off-ramp (NE) 3.7 A 13.9 B 6.8 A 18.5 B
Airport Drive (SE) 23.9 C 12.0 B 20.3 C 141 B
Airport Drive (NW) 24.7 C 15.7 B 211 C 21.0 c
Airport Drive / I-15 NB 11.4 B 11.7 B 144 B 20.4 C
NB Off-ramp (SW) 17.4 B 17.1 B 22.6 C 29.8 C
Airport Drive (SE) 16.1 B 16.0 B 20.8 C 22.0 C
Airport Drive (NW) 5.9 A 915 A 6.7 A 19.1 B
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Figure 3.7: Gore Hill Concept E

Benefits:

e Would result in increased capacity.
e Would improve geometrics for large vehicles.

Limitations/Constraints:

e Would require a new or widened overpass structure to accommodate dedicated turn
lanes.

e Not as safe as roundabout configurations.

e New right-of-way required for relocated Tri Hill Frontage Road.

Estimated Cost: $7,600,000 (widen existing structure) to $9,000,000 (replace structure)

Concept Comparison

Five conceptual options (in addition to the existing configuration) were evaluated for the intersections at
the Gore Hill Interchange. Table 3.6 shows the overall intersection LOS of the concepts during the peak
hours. The appropriate traffic control for this location should be evaluated further during the project
development process. A detailed traffic engineering study would be completed during project
development. Other design issues may ultimately impact the final recommended configuration for these
intersections.
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Table 3.6: Gore Hill Interchange Intersection LOS

Airport Drive/l-15 SB Airport Drive/l-15 NB
Existing Projected Existing Projected
Scenario LOS (AM/PM) LOS (AM/PM) LOS (AM/PM) LOS (AM/PM)
No Action - Existing Configuration B/E FIF C/F E/F
Concept A - Roundabouts with Intersections Rerouted AlA A/B AlA A/C
Concept B - Five-legged Roundabouts AlA A/B AlA A/B
Concept C - Roundabouts with Intersections Shifted AlA A/B AlA Al/C
Concept D - Traffic Signals without Realignment A/B Al/B B/B B/C
Concept E - Traffic Signals with Intersections Rerouted A/B A/B B/B B/C

Recommendation: Install additional traffic controls, such as roundabouts or traffic signals, at the Gore
Hill Interchange intersections.

Bengefits:
e Would improve safety and traffic operations.
e Would result in increased capacity.
e Would improve geometrics for large vehicles.

Limitations/Constraints:
e Signalized configurations require a new or widened overpass structure to accommodate
dedicated turn lanes.
e New right-of-way may be required.

Estimated Cost: $5,200,000 to $9,000,000

Implementation Timeframe: Mid-term

12. Intersection Improvements (Central Ave Interchange)

The Central Avenue Interchange is configured as a standard diamond interchange with stop-control
provided on the off-ramps. In addition to the intersections directly at the interchange, the intersection of
Central Avenue and Vaughn Road was evaluated due to its proximity and resulting impacts on
interchange operations.

The three Central Avenue intersections have an existing peak hour LOS of D or worse, and they are all
projected to have an LOS of F. Additional traffic control, such as roundabouts or traffic signals, are
needed to accommodate existing and future traffic volumes. Table 3.7 provides an LOS comparison of
traffic signal and single-lane roundabout concepts for the three intersections. Based strictly on traffic
operations, both traffic signals and single-lane roundabouts provide enough capacity for projected
conditions.

The appropriate traffic control for this location should be evaluated further during the project development

process. Other design issues may ultimately impact the final recommended configuration for these
intersections.
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Table 3.7: Central Ave Intersection LOS

Central Ave/l-15 SB Central Ave/l-15 NB Central Ave/Vaughn Rd
Existing Projected Existing Projected Existing Projected
Scenario LOS (AM/PM) LOS (AM/PM)  LOS (AM/PM) LOS (AM/PM)  LOS (AM/PM) LOS (AM/PM)
No Action - Existing Configuration D/E FIF C/D ‘ FIF D/F FIF
Traffic Signals B/B B/B B/B ‘ B/B B/B B/B
Single-lane Roundabouts AlA A/B AlA ‘ A/C AlA B/B

Recommendation: Install additional traffic controls such as roundabouts or traffic signals.

Benefits:
e Would improve traffic operations.
e Would increase capacity.

Limitations/Constraints:
e Include existing land use.
e Include existing overpass structure.

Estimated Cost: $8,100,000 (traffic signals) to 10,600,000 (roundabouts)

Implementation Timeframe: Long-term

13. Intersection Improvements (Fox Farm Road Intersection)

The Fox Farm intersection is a four-way, stop-controlled intersection between 10th Avenue South and
Fox Farm Road. The intersection is projected to have a failing LOS during the peak hours. The length of
the eastbound left-turn bay is approximately 200 feet, and it does not appear to provide enough vehicle
storage. Lengthening the existing turn bay would improve storage for left-turning vehicles, however, the
overall delay of the intersection would remain the same.

The northbound approach leg consists of a shared left-turn/through, dedicated through, and dedicated
right-turn lane. Because of this configuration, the existing signal timing is split-phased in the northbound
and southbound directions. Split-phased signal timing can result in inefficiencies for traffic movements.
Ultimately, it would be desirable to provide a dedicated northbound left-turn lane so that the signal timing
could be modified to increase efficiency. However, existing development constrains the width of the
northbound approach leg.

In the interim, the delay of the intersection could be reduced by installing dual left-turn lanes along the
eastbound approach leg. This configuration could be achieved by narrowing (or removing) the existing
median separating the left-turn and through lanes on the eastbound approach leg. Table 3.8 shows the
LOS of the existing configuration and the LOS of the configuration with dual eastbound left-turn lanes.
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Table 3.8: Fox Farm Road Intersection LOS

Fox Farm Rd (S) 16.4 B 35.8 D 19.3 B 431 D
6th St SW (N) 27.9 c 65.1 E 485 D 78.7 E
-315 (W) 456 D 48.0 D 57.9 E 70.1 E
10th Ave S (E) 36.4 D 38.4 D 345 c 81.0 F
 Recommended Configuration |~ 255 C %9 D 204 C 59 D
Fox Farm Rd (S) 11.9 B 27.4 C 18.6 B 50.1 D
6th St SW (N) 233 c 38.7 D 39.2 D 62.0 E
1-315 (W) 355 D 41.0 D 346 c 56.2 E
10th Ave S (E) 26.3 c 36.0 D 27.7 c 44.9 D

Recommendation: Modify the intersection to provide for dual dedicated left-turn lanes along the

eastbound approach.

Benefits:
e Would improve traffic operations.
e Would increase capacity.

Limitations/Constraints:

e Would require changes to signal timing.

Estimated Cost: $100,000

Implementation Timeframe: Short-term
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4.0 SUMMARY

This memorandum identifies improvement options for the 1-15 corridor between RP 277 (southwest of the
Gore Hill Interchange) to RP 284 (northwest of Emerson Junction), including 1-315 and 10th Avenue
South to RP 95 (west of the Missouri River). The options were identified based on the evaluation of
several factors, including, but not limited to, field review, engineering analysis of as-built drawings, crash
data analysis, consultation with various resource agencies, and information provided by the public.

The recommended improvement options are intended to offer a range of potential mitigation strategies for
corridor issues and areas of concern. Small-scale improvement options were identified, and they may be
as simple as modifying signing and striping. Larger, more complex reconstruction improvements were
also envisioned. The potential may exist to combine improvement options during project development for
ease of implementation and other efficiencies. Table 4.1 summarizes the improvement options, including
estimated implementation timeframe and planning-level cost estimate. The improvement options are also
shown graphically in Figure 4.1.

Table 4.1: Recommended Improvement Options

Estimated
Implementation Cost
Improvement Option Location Description Timeframe Estimate
INTERSTATE 15
Southbound Auxiliary Construct auxiliary lane between Gore Hill and :
= Lane RIP B D 208 10th Ave S interchanges in southbound direction. R il
2(a) Roadway lllumination RP 282.3 to 283.0 Install additional illumination along the Interstate. Mid-term $500k
Reconstruct roadway and bridge structures to
2(b) Reconstruct Roadway RP 282.3 to 283.0 meet current design standards. Long-term $24.0M
INTERSTATE 315
3.0 Pavement Rehabilitation RP 0.0 to 1.4 Resurface both directions of 1-315. Mid-term $1.0M
e |-15 Overpass (RP 0.01)
4.0 Bridge Deck Treatment e 14™ St SW Overpass (EB) Rehabilitate bridge decks. Mid-term $600k
e 14" St SW Overpass (WB)
Diagrammatic Guide Install overhead diagrammatic guide signage for g
5.0 Signing 10th Ave S to 14th St SW eastbound traffic. Short-term $200k
6.0 Westbound Auxiliary 14th St SW to 10th Ave S Reconstruct !-315 west_b_ound and the I-15 on- Mid-term $2.0M
Lane ramp to provide an auxiliary travel lane.
Westbound Auxiliar Reconstruct 1-315 westbound and the Fox Farm
70 ohe y Fox Farm Rd to 14™ St SW Road intersection to provide an auxiliary travel ~ Mid-term $1.2M
lane
INTERCHANGES
8.0 éeﬁn?;rrf; Sielililveind 10th Ave S Interchange Lengthen southbound off-ramp. Mid-term $260k
. Central Ave West of P -
9.0 Modify Lane Merge Interchange Modify signing and striping. Short-term $20k
Secure a local project sponsor to fund an
10.0 Feasibility Analysis Emerson Junction operational analysis/feasibility study of the Mid-term $250k
Emerson Junction Interchange.
INTERSECTIONS
110 |ntersection Gore Hill Interchange Install additional traffic control such as Mid-term $5.2M to
Improvements roundabouts or traffic signals. $9.0M
Intersection Install additional traffic control such as $8.1M to
(22 Improvements Central Ave Interchange roundabouts or traffic signals. Long-term $10.6M
Intersection . .
13.0 Improvements Fox Farm Intersection Install dual eastbound left-turn lanes. Mid-term $100k
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Figure 4.1: Recommended Improvement Options
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