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Executive Summary
This Benefit-Cost Analysis (BCA) evaluates the social benefits and costs of widening West
Reserve Drive from three to five lanes, expanding sidewalk infrastructure, constructing curbing
and drainage improvements on Whitefish Stage Road, and capacity and signalization
improvements at intersections. Current traffic counts along with micro level modeling for the
West Reserve Drive corridor demonstrates that a significant traffic capacity issue exists and is
expected to worsen with anticipated growth in population and employment. The corridor is likely
to experience prolonged congestion due to the volume of traffic exceeding the capacity which the
current facility can handle.
Table 1: Project Matrix (in 2020 dollars)
Project Matrix - West Reserve Drive: Hutton Ranch Road to Whitefish Stage Road Intersection
Current
Status/Baseline &
Problem to be
Addressed
The current 3-lane
alignment of West
Reserve Drive and
Whitefish Stage
Road experiences
significant traffic
congestion and
delayed turning
movements. The
lack of adequate
sidewalk and
bicyclist
infrastructure
discourages
pedestrian travel
and does not
provide
connectivity for
the commercial
and residential
areas in this
section of the
Kalispell Urban
Area.

Change to
Baseline/
Alternatives
The expansion
from 3-lane to 5lane roadway
increases
throughput
speeds for
vehicles,
resulting in
shorter trip times
and lower fuel
consumption.
The intersection
improvements
reduce the risk
of roadway
crashes.
A shared use
path as well as
improved
sidewalks with
boulevard design
provides
facilities for nonmotorized users.

Economic
Benefit

Summary
of Results
(discounted
@ 7%)

Page
Reference
in BCA

Travel Time
Savings

$148.0 M

15

Reduced
Fuel
Consumption

$5.5 M

16

Environmental
Sustainability

CO2
Emissions
Reduction

$2.1 M

16

Vehicle users
directly benefit
from the safety
improvements
the proposed
project offers.

Safety

Reduces
Roadway
Crashes

$0.6 M

17

Non-motorized
users benefit
from the
facilities the
proposed
project offers.

Improves
Mobility and
Community
Connectivity
&
Quality of Life

Pedestrian
and Bicycle
Benefits

$2.6 M

17

Population
Affected By
Impact

Vehicle users
directly benefit
from the
improved
capacity the
proposed
project offers.

RAISE Merit
Criteria

Economic
Competitiveness
&
Quality of Life

RAISE Grant funds along with Montana DOT surface transportation funds will be used to widen
West Reserve Drive and provide improved traffic capacity and traffic operations. As a result of
improved traffic throughput, auto users in the project area are expected to experience travel time
savings, fuel savings and lower crash risk while reducing overall CO2 emissions. Pedestrians and
bicyclists are expected to benefit from the increased access to sidewalk and bicycle
infrastructure. The construction of this project will provide an improved quality of life for the
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area by enhancing the existing urban transportation network’s capacity and operation. Table 1
presents a summary of the current issues occurring along the corridor, proposed improvements to
address these issues, and anticipated benefits resulting from the improvements.
The widening of West Reserve Drive is expected to be an economic generator for the region
based on the economic impact of the project’s capital expenditures. The economic impact
analysis is based on the BEA RIMS II multipliers for the construction sector in the state of
Montana. The capital spending from the Project is expected to result in approximately 400 jobyears in the construction and professional services industry sectors.
This BCA used 2020 as the base year, with preliminary engineering and construction activities
scheduled for 2023 to 2026 and operations scheduled from 2026 to 2045. The analysis projects
the construction project starting in 2023 with a completion date in July of 2026; the facility will
be open to road operations in 2025 as construction activities are completed. The project schedule
allows for expedited project delivery and completion to address the increasing traffic demand.
The BCA was conducted in alignment with the RAISE grant program guidelines and the BCA
Guidance for Discretionary Grant Programs published by the U.S. DOT on March 2022. Table 2
shows the summary of the benefit-cost analysis for the Project based on traffic forecasting and
microsimulation modeling of the West Reserve Drive corridor.
The total project cost is $28.6 million in undiscounted 2020 dollars with $8.6 million allocated
for preliminary engineering, utility relocation, and right-of-way acquisition and $20 million
allocated to construction and construction engineering to deliver the project using the designbuild method. The total project benefits are projected to be $417 million in undiscounted 2020
dollars, attributed to the impacts of faster throughput speeds and less time spent in queues for
vehicle traffic, safer turning movements at the intersections and improved access by pedestrians
and bicyclists. Using a 7% discounting rate, the analysis shows a Net Present Value (NPV) of
$134 million in 2020 dollars and a Benefit-Cost Ratio (BCR) of 6.50.
Table 2: Executive Summary of Benefit-Cost Analysis Results
Undiscounted
($2020 millions)

BCA Metric
Total Benefits
Travel Time Savings
Fuel Cost Savings
CO2 Emissions Reductions (@ 3% discount)
Safety Benefits
Pedestrian and Bicyclist Benefits
Agency O&M Costs
Total Capital Costs
Net Present Value (NPV)
Benefit-Cost Ratio (BCR)

Discounted (@ 7%)
($2020 millions)

$416.6
$392.7
$15.5
$3.4
$1.5
$6.2
($2.7)
$28.6
$388.0
14.57

Internal Rate of Return (IRR)

36%
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$158.1
$148.0
$5.5
$2.1
$0.6
$2.6
($0.7)
$24.3
$133.8
6.50

Introduction
This BCA is a support document written for the RAISE Grant application for West Reserve
Drive: Hutton Ranch Road to Whitefish Stage Road Intersection. It is an economic analysis
supported by microsimulation traffic modeling and other technical data sets as applicable for
qualitative and quantitative economic analyses.
The document begins by discussing the Methodology used for the benefit analysis and cost
analysis. The Project Description section provides a background and comparison of the current
condition and the proposed build scenario. The Assumptions section discusses the assumptions
used in the analysis for benefits and for costs, and is followed by the Project Cost, Funding, and
Schedule section. Project Outcomes details the qualitative and quantitative results of the study
and leads into the section which outlines System Improvements. The document finishes with a
brief discussion of the Sources used for this study.

Methodology
A BCA is a process or systematic approach for calculating and comparing benefits and costs for
options or alternatives to assist in making an informed decision on investment of funds. A BCA
can be useful for determining if an investment is justified and what benefits can be attained from
that investment. The results of the analysis can also assist and inform the investor in comparing
multiple opportunities and determining which provides the greatest total benefit when compared
to the total cost.
BCAs use data and modeling to help predict future benefits of an investment in relation to the
costs of the investments. BCAs focus on quantitative, numerical results but also describe benefits
which are qualitative and not numerically calculated but are still important to economies and
societies. A basic premise for a BCA is that an investment or action provide benefit to society
given the costs of that investment or action. This is a question which transportation decisionmakers are faced with continuously.
The BCA methodology for West Reserve Drive: Hutton Ranch Road to Whitefish Stage Road
Intersection was developed using the BCA philosophy and principles discussed above and the
RAISE Grant guidance for 2022. Specifically, the methodology for this project consists of:







Define and describe the No Build scenario and the Build scenario for the project.
Establish the existing and future conditions expected for the project and the time period
which will be analyzed.
Identify benefits of the project based on the guidance provided by the RAISE Grant
guidelines for long-term outcomes.
Measure benefits and costs in monetary terms and ensure benefits and costs are
measured appropriately based on the guidance provided.
Assess benefits in accordance with the long-term outcomes described in the RAISE
Grant Guidelines.
Calculate the benefit valuation of the travel time savings and fuel savings benefits in
accordance with RAISE Grant guidance and industry standards.
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Compile all project costs and benefits and discount for future benefits and costs of the
project at the required discount rate.

Project Description
West Reserve Drive is an east-west connector between US 93 and US 2 that experiences traffic
delays due to traffic volumes that create capacity issues for the corridor. Traffic volumes are
high for the region due to the lack of available options for east-west traffic between US 93 and
US 2. Congestion along the route is most severe in the section west of the Whitefish Stage Road
– West Reserve Drive intersection and at that intersection as well. Due to significant traffic
congestion, safety concerns, lack of pedestrian and bike facilities, and expected growth of the
area, West Reserve was identified as a priority project for improvement in the Kalispell Urban
Area. The Whitefish Stage – West Reserve intersection was also identified as a significant issue
within the corridor due to congestion and safety concerns. The West Reserve Drive Corridor
Planning Study was conducted by the Montana Department of Transportation (MDT) with the
support and concurrence of the Technical Oversight Committee and was completed in October
2021. The findings of that study including the cost information are used as the primary source of
information for this benefit-cost analysis.

No Build Scenario (Baseline Condition)
West Reserve Drive between US 93 and US 2 is classified as a minor arterial with posted speed
limits varying between 45 miles per hour on the west portion and 40 miles per hour closer to US
2. The segment between Hutton Ranch Road and Whitefish Stage Road is approximately 0.8
miles long with one travel lane in each direction divided by a two-way center left-turn lane. It
has sidewalk (on the south side only), narrow shoulders, and driveway accesses on both sides of
the road. Just east of Hutton Ranch Road, West Reserve Drive crosses the Stillwater River with a
bridge constructed in 1983 that is currently a candidate for replacement due to its deck and
structure conditions (West Reserve Drive Corridor Planning Study, October 2021).
The No Build scenario was analyzed for year 2025 conditions and for the projected 2045 future
condition. Given the current congestion levels along West Reserve Drive at Whitefish Stage
Road, the 2045 No Build scenario shows significant travel time delay, high congestion levels,
and a general breakdown in the level of service for the traveling public.
Level of service (LOS) describes the operational characteristics of intersections, roadway
segments and other transportation facilities. LOS classifications are based on the average vehicle
delay time per vehicle in seconds, and are given a letter designation from LOS A to LOS F. LOS
A represents little to no congestion with free-flow travel speeds, LOS E represents conditions
that are at capacity, and LOS F represents poor operating conditions where vehicle demand
exceeds the intersection’s capacity resulting in queuing and frequent stop-and-go travel.
Thresholds for signalized intersections, as defined by the Highway Capacity Manual
(Transportation Research Board 2016) are presented in Table 3.
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Table 3: Level of Service (LOS) Criteria
Average Intersection Delay (seconds/vehicle)
Level of
Service
Signalized
A
B
C
D
E
F

<10
>10 and <20
>20 and <35
>35 and <55
>55 and <80
>80

With the current lane configurations, both signalized intersections at Hutton Ranch Road and at
Whitefish Stage Road are expected to operate at LOS F by 2045 with significant delay per
vehicle. Table 4 shows the intersection LOS and average vehicle delay (in seconds) anticipated
during the a.m. and p.m. peak hours.
Table 4: No Build Scenario Peak Hour LOS and Delay
Intersection

Control

W. Reserve Dr./Hutton Ranch Rd.

Signal

W. Reserve Dr./Whitefish Stage Rd.

Signal

2025

2045

AM

PM

AM

PM

Delay 7.2
LOS A
Delay 73.0
LOS E

Delay 20.4
LOS C
Delay 118.3
LOS F

Delay 23.2
LOS C
Delay 214.8
LOS F

Delay 124.4
LOS F
Delay 228.9
LOS F

Build Scenario
The Build scenario includes the reconstruction and widening of West Reserve Drive from Hutton
Ranch Road to east of Whitefish Stage Road from a 3-lane cross section to a 5-lane cross section
that includes two travel lanes in each direction. Also included are capacity improvements at both
the Hutton Ranch Road and Whitefish Stage Road intersections in the form of additional eastwest through lanes and dedicated turning movement lanes on select approaches. The Build
scenario improves east-west mobility, increases capacity and access for north-south vehicles at
signalized intersections, significantly reduces traffic delay, and reduces systemwide fuel
consumption.
The 2025 Build Scenario shows immediate relief to traffic delay and congestion, while the 2045
Build scenario shows considerable improvement in traffic delay and congestion. It also shows
substantial reductions in network delay and lower fuel consumption. Table 5 presents the
anticipated LOS and delay with the Build scenario intersection lane configuration.
Table 5: Build Scenario Peak Hour LOS and Delay
Intersection

Control

W. Reserve Dr./Hutton Ranch Rd.

Signal

W. Reserve Dr./Whitefish Stage Rd.

Signal
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2025

2045

AM

PM

AM

PM

Delay 3.9
LOS A
Delay 15.3
LOS B

Delay 8.1
LOS A
Delay 18.7
LOS B

Delay 13.1
LOS B
Delay 45.2
LOS D

Delay 27.7
LOS C
Delay 62.0
LOS E

The current lane configuration on West Reserve Drive is not able to accommodate the
anticipated traffic demand and would result in long queues and heavy congestion. The travel
time benefits arrived at in this analysis suggest the Build scenario is an essential project to
effectively meet the travel demands expected to occur in the next 20 to 25 years.

Traffic Volumes
Traffic data collected in 2019 along the West Reserve Drive corridor show annual average daily
traffic (AADT) volumes are highest near US 93 and decrease towards the east. Just west of
Country Way, approximately 19,850 vehicles per day travel on West Reserve Drive. Roughly
18,300 vehicles travel on West Reserve Drive daily just west of Whitefish Stage Road; that
volume drops to just over 13,550 vehicles per day on the east side of Whitefish Stage Road.
Intersection volumes counted in 2020 indicate the peak hour of morning traffic occurs between
roughly 7:30 a.m. to 8:30 a.m. In the afternoon, traffic peaks again between approximately 4:45
p.m. and 5:45 p.m. on a typical weekday. Morning peak hour volumes make up approximately
6.9 percent of the estimated daily traffic volume, on average throughout the corridor, while the
afternoon peak hour traffic volumes are close to 8.1 percent of daily traffic. Traffic on West
Reserve Drive near the Whitefish Stage Road intersection is relatively steady throughout the
afternoon. Based on the 2020 traffic counts, between noon and roughly 4:45 p.m., vehicle
volumes are approximately 80 to 90 percent of the peak hour volume on a typical weekday. This
suggests that congestion and high delays are likely occurring outside of the just peak hours.
Supplemental traffic volumes collected in October 2020 along the West Reserve Drive corridor
suggest that the Covid-19 pandemic had a minimal effect on traffic patterns and volumes in the
project area. Based on the 2020 traffic volume data compared to 2019 volumes and observed
regional vehicle trends confirmed with City of Kalispell and MDT staff, it was determined that
the 2019/2020 traffic volumes are a reasonable and appropriate basis for traffic forecasting in
this BCA.
Projected growth in households and employment in the Kalispell area is expected to increase
travel demand and traffic volumes. By the year 2040, traffic demand on West Reserve Drive just
west of Country Way could increase to over 32,650 vehicles per day. West of Whitefish Stage
Road, traffic demand would be approximately 30,150 daily vehicles while east of Whitefish
Stage Road nearly 22,350 vehicles per day would be projected on West Reserve Drive in 2040
(West Reserve Drive Corridor Planning Study, October 2021).

Inputs and Assumptions
The travel time delay and fuel consumption inputs used in this BCA to calculate benefits are
from traffic simulation modeling of West Reserve Drive. Safety inputs are based on proposed
roadway configurations and crash modification factors (CMF's) referenced from the CMF
Clearinghouse.
To calculate the project costs, MDT provided cost information for past expenditures and an
estimation for construction costs using the design-build method. Assumptions for both project
benefits and costs are generally described in this section. All costs and benefits were discounted
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at 7% and the analysis time period was based on MDT standard project design life, which is a
minimum 20-year design life.
The traffic analysis used 2025 as the base modeling year. An average annual growth rate was
applied to traffic data collected in 2020 to estimate 2025 analysis volumes. This annual average
growth rate was documented in the West Reserve Drive Corridor Planning Study (October 2021)
based on historical traffic data and is consistent with growth rates used in other planning studies
in the Kalispell area. The schedule proposed with this grant application is based on the project
opening to traffic by 2025.
The traffic analysis used 2045 as the forecasted future year based on the anticipated year of
project completion, plus a 20-year design life. The traffic simulation modeling runs included in
this BCA reflect a base year of 2025 with the No Build and Build scenarios, and the future year
of 2045 with the No Build and Build scenarios.

Benefits
The following assumptions were made in the benefits analysis.
Travel Delay
A microsimulation traffic model was developed for the West Reserve corridor to assess
operational impacts and benefits associated with the Build scenario compared to the No Build
scenario.
Peak hour traffic volumes representing the a.m. peak hour and the p.m. peak hour, along with
peak hour factors, heavy vehicle percentages and signal timing and phasing for current
conditions were input into the Synchro software and then run in the accompanying SimTraffic
microsimulation tool. Synchro/SimTraffic is a common, widely used software package to model
traffic operations, estimate vehicle delay and queueing, and evaluate traffic signal timing and
phasing plans. The microsimulation model results were used to evaluate changes in total network
vehicle delay, vehicle travel times, and fuel consumption between the No Build and Build
scenarios. As shown in Tables 1 and 2 of this report, the Build scenario resulted in considerable
savings in travel time, substantial reductions in network delay, and lower fuel consumption.
Fuel Saved
The change in fuel consumption measured in the microsimulation traffic model indicates the
reduction in vehicle queue lengths, less time spent in queues, and higher throughput speeds
through West Reserve Drive allows auto vehicles to operate at more optimal fuel efficiency
levels. The change in fuel consumption is monetized using forecasted gasoline prices by year
developed by the Energy Information Agency in their 2022 Annual Energy Outlook, adjusted to
2020 dollars.
Safety
Build scenario improvements were considered individually to assess the safety impacts of the
proposed project along the corridor. Where applicable, crash modification factors (CMFs) are
provided for the improvements in order to quantify the potential change in crashes by
implementing that component of the project. If CMFs are not available, the possible safety
benefits due to improvements will be discussed qualitatively.
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Roadway Widening – The Build scenario includes widening of West Reserve Drive from three to
five lanes to increase capacity and reduce congestion and peak hour travel times. There are no
CMFs to address this cross-sectional change, but there is the potential that crashes could increase
with the five-lane section due to the increase in exposure (i.e. increase in lane miles). However, it
is unlikely that the crash rate per lane mile would be higher with the five-lane section.
Other factors to consider with the Build scenario improvements is that the crash type and
severity distributions are likely to change, due to the different cross-sections, making it difficult
to directly compare the No Build and Build scenario configurations.
Dedicated Turn Lanes – At the West Reserve Drive and Whitefish Stage Road intersection,
dedicated turn lanes are proposed on select approaches in the Build scenario. These dedicated
turn lanes allow movement-specific traffic to approach the intersection in their own lane,
increasing throughput capacity at the intersection. Dedicated left-turn lanes are already present
on the eastbound and westbound approaches in the No Build scenario. In the northbound and
southbound directions, dedicated left-turn lanes are included in the Build scenario. The CMF for
adding left-turn lanes to the northbound and southbound approaches is 0.81, which translates to
an estimated 19 percent decrease in total intersection crashes.
Separated, dedicated right-turn lanes are included in the Build scenario on the eastbound and
southbound approaches. No dedicated right-turn lanes are included in the No Build scenario. The
CMF for installing right-turn lanes on two approaches is 0.92, or an 8 percent reduction in total
crashes.
The combined effect of adding these left- and right-turn lanes at this intersection is the product of
the two CMFs, equal to 0.75 or a 25 percent reduction in total intersection crashes.
Access Restrictions – Although not included in the Build scenario design nor the BCA analysis,
access management strategies at unsignalized intersections (Country Way and Country Way N)
along the West Reserve Drive corridor could eliminate several conflict points. The CMF for
implementing right-in, right-out access restrictions at stop-controlled intersections is 0.55, which
equates to a 45 percent decrease in total intersection crashes for each location. The potential
decrease in intersection crashes at stop-controlled intersections is not included in the Build
scenario.
Nonmotorized
The project improvements include enhanced sidewalk space and a multiuse trail for pedestrians
and bicyclists. Counts of pedestrians and bicyclists were estimated from the Trail and Pathway
Use in Flathead County, Montana study developed by Headwaters Economics in 2017, which
provided counts of pedestrians and bicyclists over six months for individual road segments
throughout Flathead County, including West Reserve Drive. The projected change in pedestrian
and bicyclist trips with the project improvements are based on the NCHRP Guidelines for
Analysis of Investments in Bicycle Facilities published in 2006 and U.S. Census Bureau data on
the population density around the project area and the users likely to travel by bicycle. The
projected change in pedestrian and bicycle trips was monetized using the variables for pedestrian
and bicyclist infrastructure benefits published by the U.S. DOT in their BCA Guidance for
Discretionary Grant Programs in March 2022.
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Costs
Initial project costs for the analysis include right-of-way acquisition costs, utility relocation
costs, and estimated design-build construction costs. MDT reviewed and confirmed the
construction costs generated in the West Reserve Drive Corridor Planning Study for this grant
application and provided a detailed cost breakdown per their design-build process and estimation
database for design-build projects.
Operation and maintenance costs were provided by the MDT Kalispell Maintenance Division.
The initial cost was based on current lane-mile costs in the Kalispell Division and includes all
additional lane-miles added to the system and annual maintenance for West Reserve Drive.
Operation and maintenance costs are expected to increase by an average of 2% per year. In the
No-Build case, MDT Maintenance expects to perform two maintenance repair projects on this
section of roadway during the 20-year analysis and those values are reflected in the operation
and maintenance costs for 2028 and 2038. In the Build situation, MDT would schedule two
federal-aid pavement preservation projects in 2033 and 2041 and these projects would be
considered costs and the MDT Maintenance repair projects would be considered a benefit as
these projects would not be required.

Project Cost, Funding, and Schedule
The total project cost for the project area is shown in Table 6. The project cost is the design-build
estimate for expanding West Reserve Drive from the three-lane configuration to five lanes
between Hutton Ranch Road and Whitefish Stage Road, and improvements on Whitefish Stage
Road and at the West Reserve Drive – Whitefish Stage Road intersection.
Table 6: Project Cost Estimate
Value (in undiscounted
$2020 dollars)
Preliminary Engineering
Construction Engineering
Utility Relocation
Right-of-Way Acquisition
Construction Spending
Total Spending

$2,609,000
$2,022,000
$3,651,000
$2,233,000
$18,046,000
$28,561,000

Value (in discounted
$2020 dollars)
$2,222,000
$1,722,000
$3,109,000
$1,901,000
$15,366,000
$24,320,000

The total project cost is $28.6 million in undiscounted 2020 dollars, which includes preliminary
engineering, construction engineering, utility relocation, and right-of-way acquisition. To
complete the project, $28.6 million is required to fund as a design-build construction project.
The RAISE Grant request for this project is $25.0 million and remaining funds will come from
MDT’s Surface Transportation Primary program for the Missoula District.
The project schedule is based on the design-build method of delivery and is shown in Table 7.
MDT is using their design-build delivery model as their proven innovative delivery method and
will continue to look for innovative solutions for delivery and material procurement given the
current volatile market to maximize their dollars and reduce risk of price inflation. If a RAISE
Grant is awarded to this project, MDT would first determine the best project delivery method
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available. Assuming current conditions, the design-build selection process would begin in
January 2023 which assumes a recipient agreement is executed. Using MDT’s design-build
process for scheduling, the selection process would be complete in August 2023 resulting in
awarding the project to the top scoring design-build firm. The selected firm would be required to
substantially complete construction of the project by November 21, 2025, and final completion
by July 17, 2026.
Table 7: Project Schedule
Project Schedule - West Reserve Drive:
Hutton Ranch Road to Whitefish Stage Road Intersection
Event

Schedule

Conduct Project Delivery Determination

January 2, 2023

Recommendation Memo Approval by Commission

January 24, 2023

Stipend Memo Approval by Commission

February 21, 2023

Advertise RFQ

April 3, 2023

SOQ Due Date

April 24, 2023

Distribute RFP

May 11, 2023

Pre-Proposal Meeting

May 18, 2023

Technical Proposals Due Date

August 1, 2023

Bid Price Proposals Due Date

August 21, 2023

Final Selection Date

August 22, 2023

Commission Award

September 12, 2023

Notice to Proceed for DB Firm

September 27, 2023

Preconstruction Phase Begins (Includes R/W and Utility Activities)

September 28, 2023

Preconstruction Phase Completed

March 25, 2024

Construction Phase Begins (Notice to Proceed)

March 26, 2024

Construction Phase – Substantial Completion

November 21, 2025

Construction Phase – Final Completion

July 17, 2026

The proposed schedule listed above is an example of the schedule of work which will be contracted to be complete by
July 2026. Under this example, the project would be substantially complete in November 2025 providing full benefits for
all users. The Design-Build contract method is an example of a project delivery method which allows for expedited
project delivery and for innovation of project scheduling and the incorporation of value-added materials and products.

The design-build method of delivery offers several key advantages to constructing this project
when compared to the traditional design-bid-build model of delivery. The project will be
delivered with an accelerated design to construction schedule. This will reduce impacts to traffic
during construction, which is substantial given the project’s current volume of traffic. Designbuild firms have the opportunity to incorporate innovative solutions, materials, and ideas to the
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project and its delivery. Design-build delivery allows for concurrent design and construction
activities which will be ideal for this project as the selected firm can construct certain features in
the winter months while planning and designing for other features which will commence in the
spring and summer months.
The design-build delivery method also provides the ability to acquire right-of-way and relocate
utilities concurrently with project’s design. This provides real-time cost estimation which allows
for responsive interaction between landowners, utility companies, designers, and the contractors.
In the event that an even more advantageous delivery method becomes available at the time of a
RAISE award, the best alternative method will be utilized.
Through the BCA analysis, the project has demonstrated the current condition is experiencing
significant delay and that condition will continue to degrade. Under the design-build delivery
method, the requested $25 million RAISE Grant will provide timely relief to this situation. As
the analysis shows, building this project as soon as possible will provide tremendous benefit to
the traveling public.

Project Outcomes
There are five primary project outcomes that meet RAISE grant merit criteria. This section will
describe project outcomes and provide a discussion of the economic impact analysis that was
performed for the project.






Economic competitiveness and quality of life, including travel time savings and fuel
cost savings calculated in the BCA
Environmental stewardship based on emissions reduction
Quality of life through improved mobility and community connectivity with increased
access for pedestrians and bicyclists
Safety benefits resulting from fewer roadway crashes
Economic generation that the Build scenario could produce for the region, which will
increase with the construction of this project.

The Total Benefits are calculated at $158 million in 2020 dollars with a 7% discount rate and the
Total Cost is calculated at $24 million in 2020 dollars with a discount rate of 7%. The Net
Present Value of the project is $134 million, and the Benefit-Cost Ratio is 6.50. The Total
Benefits calculation includes travel time savings, CO2 reduction savings, fuel savings, safety
benefits, and pedestrian and bicyclist benefits; the net operations and maintenance costs are
included as a disbenefit. The Total Cost includes project capital costs over the analysis period.
Table 8 presents a summary of the dollar values of the total benefits and total costs.
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Table 8: Project Benefit-Cost Analysis
Undiscounted
($2020 millions)

BCA Metric
Total Benefits
Travel Time Savings
Fuel Cost Savings
CO2 Emissions Reductions (@ 3% discount)
Safety Benefits
Pedestrian and Bicyclist Benefits
Agency O&M Costs
Total Capital Costs
Net Present Value (NPV)
Benefit-Cost Ratio (BCR)

Discounted (@ 7%)
($2020 millions)

$416.6
$392.7
$15.5
$3.4
$1.5
$6.2
($2.7)
$28.6
$388.0
14.57

Internal Rate of Return (IRR)

$158.1
$148.0
$5.5
$2.1
$0.6
$2.6
($0.7)
$24.3
$133.8
6.50

36%

Economic Competitiveness
This analysis shows the Build scenario will provide travel time savings and fuel savings over the
No Build scenario. These benefits were calculated from outputs from the microsimulation traffic
modeling analysis of the West Reserve Drive corridor. The BCA follows the guidance set forth
in RAISE Grants Notice of Funding Opportunity for 2022 and the U.S. DOT BCA Guidance for
Discretionary Grant Programs published in March 2022.
For the economic competitiveness criteria, the greatest benefit in this analysis is the reduction in
network vehicle delays and travel time savings. Nearly all of the monetized benefits for this
analysis come from the change in travel delay for users resulting from less congestion, more
capacity, and higher throughput speeds over the analysis period.
The SimTraffic microsimulation model was run for the a.m. peak hour and the p.m. peak hour in
four conditions – 2025 No Build scenario, 2025 Build scenario, 2045 No Build scenario, and
2045 Build scenario. Peak hour SimTraffic model outputs were used to estimate 24-hour average
value for travel time, total vehicle delay, and fuel consumption.
The comparison between the 2025 No Build and Build scenarios indicate a significant savings
for both travel time and fuel consumption. The difference between the 2045 No Build and Build
scenarios showed a substantial savings for vehicle delays and fuel consumption. With the savings
calculations complete for 2025 and for 2045, monetary values provided in the RAISE Grant
guidance were applied to calculate annual travel time savings. For the calculation of fuel savings,
the change in fuel consumption was multiplied by the forecasted price of gasoline published in
the Annual Energy Outlook 2022 by the Energy Information Agency for the period of analysis.
From a transportation perspective, expanding the three-lane facility to five-lanes provides
significant travel time benefits. As the analysis shows, constructing the project at the beginning
of the analysis period provides substantial benefit utilizing current construction costing which
will likely never be less than what is estimated in this analysis. Construction costs will likely
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increase over time due to inflation and will increase on this project as a contracting firm will be
required to contend with additional traffic growth which usually translates into additional risk
and cost to the project.

Environmental Stewardship
As mentioned above, the SimTraffic microsimulation modeling provided daily fuel savings
which was converted to annual fuel savings. From the fuel savings, the reduction of CO2 in
metric tons could be calculated. The monetized value per metric ton of CO2 from the U.S. DOT
BCA Guidance for Discretionary Grant Programs published in March 2022 was used to
calculate the monetized value of the emissions reduction, discounted at 3 percent. The analysis
shows that 48,522 metric tons will be saved over the analysis period. Table 9 shows the fuel
savings and the CO2 reduction.
Table 9: Fuel Savings and CO2 Reduction
Fuel Savings and CO2 Reduction
West Reserve Drive: Hutton Ranch Road to Whitefish Stage Road Intersection

2025*
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
Total

Fuel Saved
(gallons)

Vehicle Fuel Price
(Gasoline, $2020)1

Vehicle Fuel
Savings

CO2 Reduced
(Metric Tons)2

51,435
71,997
92,559
113,121
133,683
154,244
174,806
195,368
215,930
236,492
257,054
277,615
298,177
318,739
339,301
359,863
380,425
400,986
421,548
442,110
462,672
5,398,125

$2.52
$2.54
$2.57
$2.60
$2.62
$2.68
$2.77
$2.80
$2.82
$2.84
$2.85
$2.87
$2.89
$2.92
$2.92
$2.94
$2.96
$2.97
$2.99
$3.02
$3.05

$129,512
$183,159
$238,230
$294,236
$350,252
$414,021
$484,135
$546,456
$608,840
$671,839
$732,842
$796,954
$861,200
$930,526
$990,911
$1,059,035
$1,126,475
$1,189,080
$1,262,277
$1,336,172
$1,411,149
$15,617,301

457
640
823
1,005
1,188
1,371
1,554
1,736
1,919
2,102
2,284
2,467
2,650
2,833
3,015
3,198
3,381
3,564
3,746
3,929
4,112
47,973
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Social Cost of
CO2
($2020/Metric
Ton)3

$56.00
$57.00
$58.00
$60.00
$61.00
$62.00
$63.00
$64.00
$65.00
$66.00
$67.00
$69.00
$70.00
$71.00
$72.00
$73.00
$74.00
$75.00
$77.00
$78.00
$79.00

Value of CO2
Avoided

$25,598
$36,471
$47,709
$60,318
$72,470
$84,988
$97,871
$111,119
$124,733
$138,712
$153,057
$170,235
$185,493
$201,117
$217,106
$233,461
$250,182
$267,267
$288,465
$306,465
$324,829
$3,397,667

Fuel Savings and CO2 Reduction
West Reserve Drive: Hutton Ranch Road to Whitefish Stage Road Intersection
1. The forecasted gasoline fuel price is based on the EIA Annual Energy Outlook 2022, converted from 2021 dollars to 2020
dollars using the BEA Implicit Deflator.
2. For the CO2 analysis, assumed 8,887 grams of CO2 per gallon of gasoline based on factors provided by the EPA fact sheet
EPA-420-F-14-040.
3. The US DOT BCA Guidance published in March 2022 listed the social cost of carbon per metric ton between $52 and $85,
to be discounted at a 3% Discount Rate.
*2025 was used a baseline value for analysis purposes. Its value was not used in the BCA calculations as construction will be
active and users will not realize the full emissions benefit until 2026.

Improving Mobility and Community Connectivity
The RAISE grant merit criteria of 'improving mobility and community connectivity' is addressed
with the Build scenario through the increased access by pedestrians and bicyclists to areas along
West Reserve Road. The count of baseline pedestrian and bicyclist traffic traveling along the
project area is based on the Trail and Pathway Use in Flathead County, Montana study
performed by Headwaters Economics in 2017, recording non-motorized trips over six months for
individual road segments throughout Flathead County, including West Reserve Drive. Based on
the counts from the study, a baseline level of 42 daily pedestrian-trips and 42 daily bicycle-trips
was determined for the project area. The projected change in pedestrian- and bicycle-trips
resulting from the project improvements are based on variables extracted from the following
sources:
-

-

-

2020 American Community Survey, U.S. Census Bureau: calculate the population density
and population growth within buffer zone around project area;
NCHRP Guidelines for Analysis of Investments in Bicycle Facilities, 2006,
Transportation research Board: likelihood of population around project area to be bicycle
users with a new bike facility;
Bicycling and Walking in the United States - 2018 Benchmarking Report, Alliance for
Biking and Walking: percent of commute trips completed by walking and by bike using
Montana state average;
2001 National Household Travel Survey (NHTS), Bureau of Labor Statistics: percentage
of children who ride a bike on a given day.

With the baseline and projected change in pedestrian and bicycle trips, the annual change in
pedestrian-miles and bicycle-miles resulting from project improvements could be calculated.
Using the monetization factors for pedestrian and bicyclist benefits published in the U.S. DOT
BCA Guidance for Discretionary Grant Programs in March 2022, the monetized value of the
impacts on the pedestrian and bicyclist populations could be calculated.

Safety
Widening the cross-section of West Reserve Drive from three to five lanes could not be
represented by a CMF, but implementing a series of dedicated turn lanes at the intersection of
West Reserve Drive and Whitefish Stage Road could result in a combined CMF of 0.75, or an
anticipated 25 percent reduction in total intersection crashes.
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For the safety analysis, the monetary value of fatality and injury crashes is based on the 'Injured
(Severity Unknown)' category and the value of property damage only (PDO) crashes are from th
e U.S. DOT BCA Guidance for Discretionary Grant Programs published in March 2022.

Economic Impact Assessment
The analysis estimates the number of direct job-years supported in the construction and
professional services industries based on the project’s capital expenditures. The development of
the economic impact assessment (EIA) is for the purposes of this grant application and uses the
RIMS II multipliers published by the Bureau of Economic Analysis to calculate the number of
supported job-years. The RIMS II multipliers, originally based in 2015 dollars, were adjusted to
2020 dollars. The updated EIA is meant to support the BCA and the overall benefit the West
Reserve Drive project will have on the Kalispell Urban Area and Northwest Montana. Table 10
presents a summary of the job-years and economic impact anticipated from the project.
Table 10: Economic Impact of West Reserve Drive Project
Employment
Capital Costs1
Multiplier
($2020)
(Job-Years / $1 M)
Construction
Professional Services
Total

$18,046,000
$8,282,000
$26,328,000

Direct Job-Years

15.01
19.60

250
150
400

Note: 1. The Capital Costs exclude right-of-way acquisition costs, which is considered a transfer cost and does not
generate additional economic productivity in the regional market.

Sources
The following sources were used in the development of this report:






Montana Department of Transportation Traffic and Safety Data
West Reserve Drive Corridor Planning Study, MDT, October 2021
City of Kalispell Land Development Data
City of Kalispell Downtown Master Plan
Multiple sources as listed in the Benefit Cost Analysis Excel Workbook
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Project Map
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