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1. Project Description
In 2016, the Barker Road at-grade crossing of the BNSF railroad tracks was the cause of 
approximately 8,800 vehicle hours of delay1 and at least one vehicle collision2.  The City of 
Spokane Valley seeks a TIGER Discretionary Grant of $9,020,149 to complete funding for 
the Barker Road/BNSF Grade Separation Project to create a safer, more efficient and reliable 
transportation network for local residents and freight movement.

1.1 Project Overview
The Barker Road crossing of the BNSF railroad 
tracks is located less than 200 feet south of 
Trent Avenue (SR 290) in the City of Spokane 
Valley, WA.  Barker Road and Trent Avenue are 
significant corridors for local travel and freight 
movement. Barker Road provides access to a 
growing industrial area in the northeast area 
of Spokane Valley, and directly connects Trent 
Avenue (a State Highway) with Interstate 90 to 
the south, and is a preferred freight route to I-90 
between north Idaho and Canada.  The BNSF 
railway carries freight between western ports 
and Midwest intermodal facilities as shown in 
Figure 1. 

The BNSF corridor also hosts Amtrak, with two passenger trains per day. 

The Barker Road/BNSF Grade Separation Project replaces an existing at-grade crossing with an 
overpass of BNSF’s railroad tracks and provides a roundabout at the intersection of Barker Road 
and Trent Avenue.  These improvements will eliminate the risk of collisions between the existing 
5,800 vehicles/day and 58 trains per day3 using the current at-grade crossing. The existing 
crossing is shown in Figure 2.  

1 Estimated based on 58 trains/day (freight and passenger) with an average crossing time of 3.55 minutes/train, creating 3.4 hours of roadway 
blockage due to freight and passenger trains per day (14.2% of the day); with 5,800 vehicles/day, 14.2% of vehicles will be affected for an av-
erage of 1.78 minutes (including lead and lag time for gate operations), resulting in 24.4 vehicle hours per day of delay, or 8,796 vehicle hours 
per year.
2 WSDOT vehicle crash data, 2014-2016
3 Washington Department of Transportation (WSDOT). Washington State Rail Plan. Technical Note 3a: Freight Rail Demand, Commodity 
Flows and Volumes. Dec. 2013.

Figure 1: BNSF Freight Movement in the Pacific Northwest

Figure 2:  View of the Barker Road/BNSF Crossing from Trent Avenue
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Train horns through Spokane Valley will be greatly reduced, as will the severance effects created 
by the railroad track.  

Replacement of the existing stop-controlled intersection with a roundabout at the Barker/Trent 
intersection is predicted to reduce collisions by 49%4 and fatal and injury collisions by 82%5. 

Afternoon peak hour intersection delays will drop by almost 80 seconds per vehicle for the 
northbound (Barker Road) approach, based on 2017 volumes.  Pedestrians and cyclists will be 
able to cross Trent Avenue more safety and comfortably.  The improvements support freight 
movement and regional mobility goals as articulated in various plans such as Horizon 2040, 
the Metropolitan Planning Agency’s regional transportation plan and the Inland Pacific Hub, a 
partnership of public and private agencies dedicated to creating a freight gateway in the region.

This application presents a revised, refined, and more focused version of this project when 
compared to previous TIGER applications. As a result of a coordinated value-engineering 
review, the scope and cost of the project has been significantly reduced, while retaining the most 
significant project benefits.  The updated project includes:

 • Grade-separation of Barker Road and the BNSF railroad tracks; 
 • Replacement of the existing stop-controlled intersection at Barker Road / Trent Avenue with a 
roundabout; and

 • Closure of a second at-grade BNSF crossing located about one mile west at Flora Road.

The proposed concept is illustrated in Figure 3.

Compared to previous years’ TIGER 
applications, the updated project 
scope removes grade separation of 
Barker Road and Trent Avenue and 
the associated interchange ramps, 
extension of Barker Road to Del Rey 
Drive and realignment of Wellesley 
Avenue to the south side of the 
railroad tracks.  Although these 
elements provided some benefit, they 
did not directly address the primary 
project objective of removing the 
at-grade railroad crossing, and added 
significant cost to the project.

1.2 Transportation Challenges the Project Aims to Address
Safety Risks at and Near the Crossings
All at-grade railroad crossings have the potential for fatalities, serious injuries, and hazardous 
material spills (e.g. Bakken oil), particularly when there are high volumes of rail traffic and 
roadway traffic, such as at the Barker Road/BNSF at-grade crossing.  The conflicts and risks 
associated with this project’s existing at-grade crossing will continue to grow over time, as 
both train and vehicle volumes grow, increasing the probability for a conflict. It is projected the 
number of freight trains on this corridor will increase from 56 trains per day to 114 trains per 
4 CMF Clearinghouse CMF Index 227 (http://www.cmfclearinghouse.org/detail.cfm?facid=227) based on NCHRP 572, Applying Round-
abouts in the United States, Rodegerdts et al., 2007
5 CMF Clearinghouse CMF Index 228 (http://www.cmfclearinghouse.org/detail.cfm?facid=228) based on NCHRP 572, Applying Round-
abouts in the United States, Rodegerdts et al., 2007

Figure 3: Barker Road / BNSF Grade Separated Project

http://www.cmfclearinghouse.org/detail.cfm?facid=227
http://www.cmfclearinghouse.org/detail.cfm?facid=228
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day by 20356, and further increases will continue beyond 2035 to 125 trains/day, representing the 
practical capacity of the rail corridor in the area.

In addition to this rail growth, significant growth in vehicle traffic on Barker Road, in the order 
of 5.1% annually7 will increase the potential for a serious, or fatal collision. In the 3-year period 
from 2014 to 2016, there was at least one vehicle collision directly attributable to queues at the 
Barker at-grade crossing, and several others that may be indirectly related.  

When trains are crossing, queues from the crossing signal are routinely observed to be backing 
onto Trent Avenue.  As train and vehicle volumes increase over time, the potential for a train/
vehicle collision or a collision related to queuing at the grade crossing will increase.  A similar 
situation exists at the Flora Road/BNSF crossing.  

In addition to collisions at the at-grade crossings, 
there are several collisions at the Barker Road 
/ Trent Avenue and Flora Road / Trent Avenue 
intersections that can be mitigated as a result 
of the project.  Figure 4 presents heat maps of 
collisions in the vicinity of both intersections, 
based on WSDOT data from 2009 to 20138.  

At the Barker Road / Trent Avenue intersection, 
the project provides several notable 
safety improvements:

 • Reduction in high severity collisions - 
Replacement of the existing stop-controlled 
intersection will reduce high severity 
collisions. Since all traffic moves through the 
roundabout in the same direction, the highest 
severity collisions associated with left turn 
movements are virtually eliminated.

 • Decreased risk-taking - Since gaps will be 
created in the roundabout, the current risk-
taking behavior associated with the long delays for the northbound left turn from Barker to 
Trent will be addressed.

 • Improvements to intersection geometry - Between 2014 and 2016, there were two collisions 
directly attributable to the unconventional configuration of the existing east approach and 
departure at the intersection.  Northbound right turns from Barker Road to Wellesley Avenue 
must cross the eastbound through movement on Trent Avenue.  Vehicles traveling westbound 
on Trent to southbound on Barker have to cross the westbound Wellesley traffic in a short 
distance to get into the left turn pocket. The project will remove these unconventional 
movements, directly eliminating associated collisions and reducing other collisions at the 
intersection by reducing driver workload.  The unconventional geometry is illustrated in 
Figure 5. 

6 WSDOT Washington State Rail Plan, Integrated Freight and Passenger Rail Plan 2013-2035
7 Based on 10-year historical AADT of 5.1% annually, and compared peak hour forecast growth rates between 2017 and 2040 derived from 
the Spokane Regional Transportation Council’s travel demand model of 5.1% in the AM peak and 4.8% in the PM peak.
8 Spokane Regional Transportation Council GIS Mapping (http://srtc.maps.arcgis.com/apps/Viewer/index.html?appid=f56e1a80d0e-
84fe4a30faca9885a9764)

Figure 4: Collision Heat Maps (Source: Spokane 
Regional Transportation Council)

http://srtc.maps.arcgis.com/apps/Viewer/index.html?appid=f56e1a80d0e84fe4a30faca9885a9764
http://srtc.maps.arcgis.com/apps/Viewer/index.html?appid=f56e1a80d0e84fe4a30faca9885a9764
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Long Delays at the Crossings and Adjacent Intersections
The current daily freight and passenger train 
volume is estimated to be 58 trains/day, which 
means that on average, people and freight 
are delayed 58 times per day at each road/ 
rail crossing (Barker Road and Flora Road). 
A recent City survey recorded an average of 
3.55 minutes delay for each train crossing. 
This average time over 58 crossings per day 
results in nearly 24.4 hours of crossing delays 
to vehicle traffic on Barker Road. Delays are 
further compounded by the time required for 
the vehicle queues created by the train crossing 
to dissipate.  In addition, queued vehicles may 
block adjacent intersections, most importantly 
the Barker/Trent intersection causing delays to 
through traffic on Trent Avenue.  

The Barker Road approach to the Barker/Trent intersection operates at level of service (LOS) 
F in the afternoon peak hour with average delays per vehicle of almost 80 seconds.  By 2040, 
the northbound approach will cause a breakdown in the local network.  Conversion of this 
intersection to a roundabout will reduce the existing average delay per vehicle to less than 2 
seconds in both peak hours for every approach, with the intersection operating at LOS A in both 
peak periods, and LOS A conditions continuing through the 2040 horizon year. The results of the 
LOS analysis for the 2040 horizon year are presented in Appendix C.

Figure 6:  Challenges Posed by Frequent Train Crossings

Figure 5: Unconventional Turning Movements at Barker / Trent Intersection

Image Source: Google Earth
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Closure of the Flora Road/BNSF crossing will also remove the south leg of the Flora Road / Trent 
Avenue intersection, providing vehicle delay reductions at that intersection as well.  Although the 
closure will require a small amount of traffic to re-route, the delay savings due to the improved 
Barker/Trent intersection will result in a net reduction in peak hour delay.

Inefficient Emergency Services Access
Key emergency services (fire, police, medical) are located south of the railway. The long and 
frequent delays at the rail crossings may cause delays for providing emergency services to the 
north.  The proposed grade-separated crossing also creates redundancy in the local network 
as an alternative to the Wellesley Avenue grade-separated crossing.  Should Wellesley Avenue 
not be passable, a grade-separated Barker Road/BNSF crossing will be a reliable alternative for 
emergency vehicles.

Constrained Access to Future Developable Land
Close to 500 acres of prime industrially-zoned parcels and 75 acres of residentially-zoned parcels 
are undeveloped because property owners and developers cannot afford to mitigate the failing 
operating conditions at the Barker Road/Trent Avenue intersection. These parcels, and several 
hundred more acres beyond the city limits are some of the last undeveloped parcels available for 
industrial use in the area.  The improvements at the intersection will provide excess capacity at 
the intersection and help promote new development.

Inefficient Intermodal Activities
Frequent long delays at the railroad crossings hinder long-haul and short-haul freight trucks from 
reaching destinations in a timely manner. Trent Avenue and Barker Road are preferred long-haul 
freight routes for accessing Interstate 90 to the south due to heavy congestion on Highway 95 
through Coeur d’Alene, Idaho. Short-haul freight trucks also travel through the crossing to reach 
the many industrial land uses served by spur rail lines near the project site.  Installation of a 
roundabout at the Barker / Trent intersection will provide sufficient capacity for all movements.  
Without the project, signalization of the intersection would be a minimum requirement (current 
operation does not meet Spokane Valley or WSDOT operating standards, and traffic signal 
warrants are met).  Signals would add delay for traffic on Trent Avenue that does not currently 
exist.  While the roundabout creates delay for Trent Avenue traffic, it is considerably less than 
would occur with traffic signals.

Lack of Community Connectivity
The rail corridor bisects the northern parts of Spokane Valley from most of the city south of the 
railway. On Barker Road, the rail corridor creates a barrier between neighborhoods, industrial 
jobs, and recreation areas. Developers north of the Barker Road/BNSF crossing are seeking to 
expand the more than 300-acre Highland Estates neighborhood and develop 100 additional acres 
within the Vista Grande Subdivision. The new grade-separated crossing and roundabout will 
improve mobility across the railway and Trent Avenue.  The project includes sidewalks at the 
roundabout and along Barker Road, making the route more appealing to pedestrians and more 
reliable for all users and modes.  In addition to an improved crossing of the railroad tracks, the 
roundabout will create a safer and more comfortable crossing of Trent Avenue.  

Noise Pollution from Train Whistles
Spokane Valley residents have long complained about the noise pollution of the train whistles. 
Federal law requires locomotives to sound their horns at 96 to 110 decibels as they approach 
at-grade crossings and continue blowing the horn until the lead locomotive fully occupies the 
crossing. Not only do the horns disturb the peacefulness of the surrounding area, medical studies 
have linked loud noises, such as train whistles, to stress-related health problems, such as stroke 
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and heart disease9.  The Barker Road project will remove two of the at-grade rail crossings (Flora 
Road crossing will be closed in conjunction with the Barker Road grade-separation), creating a 
5.1-mile length segment with no at-grade rail crossing, significantly reducing the amount of train 
horn and whistle noise.  

1.3 Project History and Relationship to Other Plans
The following summarizes some of the historical and current plans that provide context to the 
Barker/BNSF grade-separation project.

Horizon 2040 (https://www.srtc.org/horizon-2040/)
Horizon 2040 is the Spokane Regional Transportation Council’s (SRTC) long-range 
transportation plan for the Spokane region through 2040.   Horizon 2040 identifies the following 
projects along the BNSF railroad as regionally significant:

 • Barker Road/BNSF overpass;
 • Pines Road (SR 27/SR 290)/BNSF underpass; and
 • Sullivan Road Bridge improvements at BNSF and Trent Avenue overpass

The Barker Road overpass was identified in the short-term regionally significant projects 
with a recommended implementation horizon of 2014-2020. The City has chosen to focus its 
TIGER-related funding efforts on this Barker Road/BNSF project because it is the most readily 
constructible, fundable project with established local, regional, and national support.

Bridging the Valley (https://www.srtc.org/bridging-the-valley/#)
Bridging the Valley was completed in 2006 and presented a plan to separate vehicle traffic 
from train traffic in the 42-mile corridor between Spokane, Washington, and Athol, Idaho. This 
stretch included 75 at-grade rail crossings, 11 of which were to be grade separated. The Barker 
Road/BNSF project was one of these 11 projects and had a 2001 estimated total project cost of 
$47 million. 

Bridging the Valley included the following project objectives:
 • Improve public safety by reducing rail/vehicle collisions
 • Improve emergency services access to residents and businesses along the corridor
 • Eliminate waiting times and improve traffic flow for all travel modes at rail crossings
 • Reduce noise levels, particularly related to train whistles at crossings
 • Enhance economic opportunities for a rail corridor served by a key regional railroad

The  Bridging the Valley concept included a grade-separation of Barker Road over the BNSF 
tracks and Trent Avenue with a diamond interchange to connect to Trent Avenue.  The concept 
as presented in Bridging the Valley was carried forward to Horizon 2040, but with an updated 
cost of almost $30 million, funding was a challenge.  The current concept has been proposed as a 
result of a value engineering analysis of the project that focused on providing the most important 
benefits and meeting the objectives of Horizon 2040 and Bridging the Valley.  The current 
project configuration as presented in this application drops the cost by approximately $11 million 
compared to the previous concept. 

9 “Spokane Valley, Cheney residents want to silence train whistles.” The Spokesman-Review, March 6, 2016. See attachment.

https://www.srtc.org/horizon
https://www.srtc.org/bridging
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Washington State Joint Transportation Committee 
The Joint Transportation Committee (JTC) was created in 2005 and its purpose is to review 
and research transportation programs and issues to better inform state and local government 
policymakers, including legislators.  The JTC conducted an evaluation of prominent road/
rail conflicts and developed a prioritization process to address the impacts on a statewide level 
based on mobility, safety and community criteria10.  Using this process, Barker Road was ranked 
number 36 in the state out of over 300 crossings reviewed and almost 4,200 crossings statewide.

Great Northern Corridor Coalition (http://greatnortherncorridor.org/coalition/)
The Great Northern Corridor Coalition is a multi-state cooperative of eight states, several 
Metropolitan Planning Organizations (MPO), numerous ports, BNSF Railway and other 
interested parties promoting a globally competitive multi-state freight corridor. The coalition 
recently completed a comprehensive, two-phased Strengths, Weaknesses, Opportunities and 
Threats (SWOT) analysis.  The BNSF railroad through Spokane Valley is identified as a part of 
the Great Northern Corridor.

Inland Pacific Hub (https://www.srtc.org/inland-pacific-hub/)
The Inland Pacific Hub (IPH) is a partnership of public and private sector representatives from 
northern Idaho and eastern Washington working together to create a multi-modal global gateway 
to foster increased domestic and international commerce.  Phase 2 of the IHP initiative identified 
priority projects to support the IHP vision, including the full Bridging the Valley program11.     

1.4 Summary of Project Benefits
Construction of this project has both national and regional significance. At the national level, 
this project improves safety for freight trains, passenger trains, and freight trucks by eliminating 
road/rail conflicts. The BNSF railway carries freight trains between western ports and Midwest 
intermodal facilities, and the corridor is used by two Amtrak passenger trains per day. The 
elimination of two at-grade crossings (Barker Road and Flora Road) will eliminate train/vehicle 
crash risks at these two crossings. At a regional level, the elimination of delays at the rail crossing 
will improve the mobility of freight trucks traveling to/from Interstate 90 just south of the project. 
Additional regional benefits include:

 • Unlocking the economic potential to develop prime vacant land zoned for industrial, mixed-
use, and commercial uses

 • Re-connecting communities and recreation areas
 • Improving the quality of life through noise and emissions reductions

The overall project supports regional commerce within the Inland Pacific Hub and achieves 
regional planning goals that have been in place for more than a decade.

Expected system users that will benefit from this project include:

 • Travelers (automobile drivers/passengers, pedestrians, bicyclists)
 • Trucking companies and the companies that use their services for freight transport
 • BNSF Railway and companies that use the railway for freight transport
 • Amtrak and their passengers
 • Property owners near the project (businesses, vacant land owners)
 • Local residents that cross the railroad for a variety of purposes

10 Prioritization of Prominent Road-Rail Conflict in Washington State, Washington State Joint Transportation Committee, January 2017
11 Inland Pacific Hub Transportation Investment and Project Priority Blueprint, 2012

http://greatnortherncorridor.org/coalition
https://www.srtc.org/inland
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Table 1 provides a summary of the conditions at the Barker Road/BNSF railroad crossing with 
and without the project.
Table 1: Before and After Conditions at Barker Road BNSF Railway Crossings

CONDITIONS NO PROJECT WITH PROJECT
At-grade crossings 2 0
Longest segment with no at-grade crossings* 
(miles) 2.0 5.1

Daily Train Whistles at Barker and Flora 
BNSF Crossings 112 0

Predicted annual collisions** – Barker/
Trent intersection 11 5

Predicted annual collisions** - Barker Road/
BNSF crossing 1.1 0

Annual vehicle hours of peak hour 
intersection delay** - Barker/
Trent intersection

1,396 441

Annual vehicle hours of railroad crossing 
delay** - Barker Road/BNSF crossing 8,796 0

* Between Harvard Road and Evergreen Road
** Based on 2017 volumes; number of predicted collisions and delays will increase as volumes increase

This project will generate key long-term benefits that leverage federal investment by improving 
the mobility and safety of people and freight in the region, while also providing economic 
opportunities and enhancing the environment and surrounding communities.  The project 
outcomes are summarized in Table 2.
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Table 2: Expected Project Outcomes

Safety Outcomes  • Eliminates the growing risk of conflict between roadway users and 
trains by separating uses

 • Eliminates queuing of vehicles onto Trent Avenue
 • Removes unconventional movement on the east side of the Barker/
Trent intersection

 • Significantly reduces the potential for high severity collisions at 
the intersection

 • Adds ADA-accessible active transportation features to increase safety
State of 
Good Repair

 • New construction of the overpass, roundabout and approaches to 
current standards, providing improved resilience in the infrastructure

 • The City of Spokane Valley’s various street-related funds have 
sufficient funding to cover operations and maintenance; there is a 
Capital Reserve available as a contingency

 • The City has successfully implemented similar projects, including 
most recently the Sullivan Road West Bridge replacement at the 
Spokane River

Economic  
Competitiveness

 • Decreases transportation costs and improves long-term efficiency, 
reliability, and costs in the movement of workers and goods

 • When combined with other Horizon 2040 regionally-significant 
projects within the City limits, creates an 8.8-mile section with only 
one at-grade crossing

 • Contributes to the efficient movement of freight by road and rail
 • Enhances the access and reliability to close to 500 acres of prime, 
buildable industrial-zoned land and 75 acres of residential-zoned land

Environmental  
Sustainability

 • Reduces fuel consumption and tailpipe emissions for vehicles idling in 
delayed traffic

 • Elimination of the need for routine train whistles/horns for a 
5.1-mile section

Quality of Life  • Improves community connectivity between neighborhoods, industrial 
jobs, and nearby recreational areas

 • Eliminates train horn noise at Barker Road and Flora Road, which 
also improves the health and well-being of surrounding residents 
and businesses

 • Dramatically reduces delay to vehicles, bicycles, and pedestrians and 
improves traffic circulation

 • Greatly enhances accessibility of pedestrians and bicyclists by 
eliminating infrastructure gaps and reducing delay

Partnership 
and Innovation

 • Helps fulfill the vision of the MPO’s Horizon 2040 Metropolitan 
Transportation Plan by providing additional separation of vehicle and 
train traffic

 • Addresses one of the top 50 highest priority road-rail conflicts in 
the state

 • Supports the Great Northern Corridor Coalition’s vision for safe, 
efficient, and environmentally sound transportation services
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2. Project Location
The project is located in the City of Spokane Valley, WA, in the northeast corner of the state, 
approximately 9 miles from the Idaho border and 90 miles south of the Canadian border. The 
project location is outside the urbanized area (UA) of Spokane Valley (67167) and is classified as 
a rural project, as shown on Figure 7.  

The geographic location is on the Washington State Plane South (2010 forward) is:
 • X - 2463965
 • Y- 880300

Figure 8 shows the proposed project location and surrounding area. Key features shown include:
 • Project Location: road/rail crossing improvements on the BNSF rail line: grade separation at 
Barker Road and crossing closure at Flora Road

 • Freight Rail Routes: BNSF and UPRR lines
 • Traffic Data: BNSF train volumes (56 per day), Amtrak train volumes (2 per day) and average 
daily traffic on project roadways (up to 5,800 vehicles per day)

 • Land Use: key industrial areas, parks and recreation areas, schools, and vacant land zoned for 
industrial, mixed-use, or commercial uses  

Figure 7: Urbanized Area
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Figure 8: Project Locations and Connections to Existing Transportation Infrastructure
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3. Project Parties
The City of Spokane Valley is the applicant for this project and will manage any grant funding 
awarded and all design and construction activities associated with the project. The City will work 
closely with the Washington State Department of Transportation (WSDOT) and BNSF Railway 
to deliver the project. Appendix B includes letters of support from these partners.

The City of Spokane Valley is located near the eastern border of 
Washington and is the ninth largest city in Washington with a population 
of 94,89012.

WSDOT is responsible for building, maintaining, and operating the state 
highway system and state ferry system. They are responsible for 26 miles 
of highway within Spokane Valley, including Trent Avenue. 

BNSF operates the east-west Class I railway at the heart of this project. 
This railway connects Seattle and Portland in the west to Chicago and 
Minneapolis-St. Paul in the east with many service points in between. 
This railway also connects customers with the global marketplace.  The 
Spokane region is a convergence of several rail lines on the northern tier 
of BNSF’s network. 

The project partners will coordinate closely and support project delivery as follows:

PROJECT ACTIVITY: SPOKANE  
VALLEY WSDOT BNSF RAILWAY

Manage Funding  
Allocations ü

Procurement ü
Project Reviews/
Approvals ü ü ü

Public Involvement ü ü

4. Grant Funds, Sources and Uses of Project Funds
We are requesting $9,020,149 in TIGER grant funds, which is 48.1% of the total $18,738,000 
total future project cost (estimates in year of expenditure dollars). These funds will be used 
for project design, right-of-way acquisition, construction, and project oversight. This section 
provides discussion on the cost, committed and expected funding, federal funding overview, 
project budget, TIGER funding allocation, and the City’s financial condition and grant 
management capabilities.

4.1 Project Cost
Previously incurred project costs include:

 • $394,385 for planning (done in 2004), preliminary engineering (done in 2004), which included 
30 percent design plans and cost estimates for the previous concept, and environmental 
documentation (NEPA approval in 2006). 

12 Washington State Office of Financial Management. http://www.ofm.wa.gov/pop/april1/default.asp. April 1, 2017.

http://www.ofm.wa.gov/pop/april1/default.asp
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 • In 2017, the City spent $179,991 for preliminary engineering & alternative analysis/selection. 
This expenditure will be paid from the $1,500,000 awarded by Washington State Legislature.

The future costs to be incurred for the following activities:
 • Pre-construction activities:

 ° Final engineering of the selected concept 
 ° Acquisition of real property

 • Construction, including construction engineering

The total estimated future cost in 2017 dollars is $17,351,250. This cost has been escalated at 3% 
annually to reflect the year costs are to be incurred as summarized in Table 3. The total future 
costs including inflation is $18,738,000.
Table 3: Annual Project Costs

Phase 2017 Cost Assumed Year 
of Expenditure

Inflated Cost (3% 
annually)

Construction $12,553,000 2020 $13,717,000 
Design Engineering $1,882,950 2018 $1,939,000 
Right-of-Way $1,660,000 2018 $1,710,000 
Construction Engineering $1,255,300 2020 $1,372,000 

Total $17,351,250  $18,738,000
 

4.2 Committed and Expected Funding
Committed funding sources have been secured for $9,417,851, or 50.3%, of the $18,738,000 total 
future project costs. The committed funds include a federal earmark, non-federal funds from 
the Washington Freight Mobility Strategic Investment Board (FMSIB), a Washington State 
Legislative Appropriation, and the allocated funds directly from the City.  While the City fully 
intends to pursue alternative funding for this project in 2017-2018, this project requires TIGER 
funding to be successful. 

The TIGER program has the financial strength to finally secure this regionally significant 
project. Alternatively, if TIGER funds are not awarded, the City will continue its search. 
There is opportunity to receive additional matching funds through the Washington State 
Transportation Improvement Board (TIB), along with contributions from the City’s local 
budget and the anticipated 2018 release of federal funds through the City’s MPO (Spokane 
Regional Transportation Council) under the Surface Transportation Block Grant (STBG) and 
the Congestion Mitigation and Air Quality (CMAQ) programs. The inclusion of any possible 
future federal funds from STBG or CMAQ would not reduce the City’s non-federal match. 
The challenge with securing funds in this manner is that it prolongs the project and further 
complicates the stipulations associated with each additional funding program.  

Table 4 provides a detailed breakdown of the committed and expected funding for both federal 
and non-federal sources.  The share of these sources are summarized in Figure 9.
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Table 4: Funding Sources

FUNDING SOURCE TOTAL ($) TOTAL (%)
Federal Funding
Committed 2009 Federal Earmark  $719,921 3.8%
Requested TIGER $9,020,149 48.1%

Subtotal  $9,740,070  52.0%
Non-Federal Funding

Committed
Washington State FMSIB*  $3,747,600  20.0%
City of Spokane Valley  $3,630,321 19.4%
Washington State Legislature  $1,320,009 7.0%

Expected
BNSF Contribution**  $300,000 1.6%

Subtotal  $8,997,930 48.0%
Total  $18,738,000 100.0%

* FMSIB has committed to funding 20% of the total Barker Road/BNSF project costs up to $10 million. The City’s 2017 engineering 
alternative analysis cost of $179,991 will be paid from their fund. The original amount from Wahsington State Legislature was $1,500,000.
** Per 23CFR 646.210, BNSF will determine their funding commitment once the 30% design plans and cost estimates have been brought up to 
current standards.

Expected funding from BNSF Railway 
will be determined once the design has 
reached 30% however it is anticipated to 
be approximately $300,000.  Their letter of 
support demonstrates their willingness to 
contribute to the funding of this project.

The committed federal funding includes 
$719,921 allocated by FHWA for the 
development of road/rail crossings in 
Spokane County, Washington and Kootenai 
County, Idaho. These federal funds do not 
require any local match and make up 3.8% 
of the total project costs. This TIGER grant 
request is $9,020,149 for 48.1% of the 
funding needed for this grade separation 
project.  The total federal component is 
52.0%.

4.3 Project Budget
The Washington State legislative direct appropriation of $1,500,000 (remaining balance of 
$1,320,009 due to 2017 preliminary alternatives analysis cost of $179,991) must be obligated by 
June 30, 2019. Because of the expiration date, the City will prioritize these funds, along with the 
federal earmark, to the engineering and right of way phases of the project as they are scheduled 
to begin prior to 2019. There is no local match required, however the funds must be used by the 
City solely for this project. Further, the award of these funds does not limit the City’s ability to 
further petition the state legislature for future funds.

The FMSIB funds are a product of the total overall project cost, however they are specifically 
allocated towards the construction phase of the project, so 100% of those funds will be used for 
the construction phase.  Table 5 summarizes the Project Budget and allocation of costs.

Figure 9:  Funding Sources
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Table 5: Allocation of Project Funding

Project Phase TIGER Other Federal Non Federal Total
Right-of-Way Acquisition $0 

0.0%
$719,921

42.1%
$990,079  

57.9%
$1,710,000  

Engineering $0 
0.0%

$0 
0.0%

$1,939,000  
100.0%

$1,939,000  

Construction $9,020,149 
59.8%

0
0.0%

$6,068,851  
40.2%

$15,089,000  

TOTAL $9,020,149 $719,921 $8,997,930 $18,738,000 

4.4 TIGER Funding Allocation
If awarded TIGER funding, the City will allocate all funding to construction of the project 
elements. All of the funding will be spent on railway-highway grade separation and associated 
intersection improvements.

5. Merit Criteria
5.1 Primary Selection Criteria
The primary merit selection criteria include outcomes related to safety, state of good repair, 
economic competitiveness, environmental sustainability and quality of life.

Safety
The BNSF railway and Trent Avenue are high volume train and vehicle corridors respectively. As 
such, there is potential for significant safety hazards for vehicle, pedestrian, and bicyclist cross-
traffic. The project eliminates two at-grade road/rail crossings. There is currently an average of 
56 freight trains per day using the BNSF line at the Barker and Flora crossing and the corridor 
has the capacity for train volumes to increase to 125 daily trains in the future, or five trains every 
hour on average. This is of particular concern to the community because the BNSF rail corridor 
is the route for commodity travel from the North American interior through Spokane Valley on 
its way to west coast terminals. To illustrate the magnitude of shipments, the Washington State 
Department of Ecology estimates that 2.87 billion gallons of Bakken oil travels through Spokane 
Valley annually13. This project eliminates the risk of fatalities, serious injuries, and commodity 
spills that can happen at a road/rail at-grade crossings.

In addition to the positive outcomes of the road/rail at-grade crossing closures, the project 
offers additional safety benefits by replacing the existing at-grade intersection of Barker Road 
/ Trent Avenue with a roundabout.  Northbound left turns from Barker Road to Trent Avenue 
are currently difficult due to high speeds and traffic volumes on Trent Avenue. The roundabout 
will allow left turns to be made with the same priority as other movements.  The roundabout 
also removes the challenges associated with the unconventional configuration of the east leg of 
the intersection including the need for drivers to watch for traffic heading east and two different 
traffic flows heading west (Wellesley Avenue and Trent Avenue) as previously illustrated in 
Figure 5. Traffic on Trent Avenue has a limited westerly field of vision, preventing drivers from 
seeing appropriate gaps in oncoming traffic.  The result is a highway intersection upgrade that 
addresses and resolves speed and sight distance issues by improving the ease of the northbound 
left turn.  Further, this project all but eliminates the dangerous conflicts related to left turns and 
vehicle/train crashes that can lead to high-impact, serious or fatal accidents.
13 Maps of Oil Movement across Washington: http://www.ecy.wa.gov/programs/spills/OilMovement/Maps.html

http://www.ecy.wa.gov/programs/spills/OilMovement/Maps.html
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It is expected that the roundabout will result in a 49% reduction in collisions, and a 82% 
reduction in fatal and injury collisions.  Table 6 summarizes the expected collision reduction for 
the railroad crossing and Barker/Trent intersection in 2040 horizon year (the 2040 horizon year 
matches the MPO regional travel demand model future forecast horizon).
Table 6: Annual Collision Reduction, 2040 Horizon Year

Location All Collisions Fatal and 
Injury Collisions

Barker / BNSF RR Crossing 1.1 0.5
Barker / Trent Intersection 6.9 3.4
Total 8.0 3.9

The grade separation project also improves emergency access and provides enhanced detour/
evacuation routes to residents, businesses, and schools by eliminating the delay impact resulting 
from crossing trains or incidents on the tracks. Additionally, improved access to Trent Avenue 
enhances the highway’s role as a good alternate route to I-90 and Highway 95 in Idaho.

The associated closure of the south leg of the Flora Road / Trent Avenue intersection will reduce 
conflicts points in an area that is prone to high severity collisions, further improving the overall 
safety of the Trent Avenue corridor and City of Spokane Valley street network as a whole.

Safety for pedestrians will be enhanced with the addition of ADA-accessible sidewalks on the 
Barker Road overpass and at the Barker/Trent roundabout.  In addition, crossing Trent Avenue 
will become considerably safer and more comfortable for pedestrians as the roundabout creates a 
low-speed environment at the intersection with sidewalks and crosswalks.

State of Good Repair
The City’s last pavement condition analysis for Barker Road was in 2015 and it generated a 
Pavement Condition Index (PCI) rating of 43 out of 100. For this rating scale, a PCI rating 
below 60 is considered a “bad” road. The proposed improvements will construct a new, widened 
section for Barker Road.  With new pavement, a new intersection alignment, and the removed 
road/rail crossing hazard, the proposed project will have a positive impact on safety, freight, 
and commerce.

In 2016, WSDOT’s existing International Roughness Index rating for Trent Avenue in the 
project area averaged 79; where scores below 95 are considered “very good”.  Trent Avenue 
was improved in 2015 and improvements should be limited to new construction elements of the 
project (i.e. road section, alignment, profile, etc.). 

The project will address current roadway condition issues as the project will require full 
reconstruction of the affected portions of those roadways.  Design will be to current standards 
to provide a robust finished product that will have long-term resilience greater than the 
current infrastructure.

The City of Spokane Valley has the resources to implement and properly maintain the asset for 
the design life of all elements.  

The financial condition of the City of Spokane Valley is reported in their comprehensive 
annual budget and monthly financial reports14. The City employs staff with experience in grant 
management, project management and asset management.

14 Spokane Valley Budget & Financial Reports: http://www.spokanevalley.org/content/6836/6902/7156/default.aspx

http://www.spokanevalley.org/content/6836/6902/7156/default.aspx
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The City successfully manages approximately five to eight million dollars in grants (federal and 
non-federal) on an annual basis and documents this in the annual budget. The primary source 
of the City capital funding for transportation projects comes from the City’s Real Estate Excise 
Tax (REET) Revenue.  Transportation operations funding comes from state gas tax revenue 
and a utility tax on telephones. The City’s various street funds have sufficient funding to cover 
operations and maintenance of the project. The City has a Capital Reserve Fund as a contingency 
for capital projects, and the General Fund may be used as a contingency for operating costs. 
Independent Audit Opinions are performed annually for the City of Spokane Valley under the 
U.S. Office of Management and Budget (OMB) Circular A-133. The two most recent, for fiscal 
years 2015 and 2016, reported no Significant Deficiencies or Material Weaknesses.

The project creates opportunities to provide access to currently undeveloped land by creating 
excess capacity at the Barker / Trent intersection.  Further economic activity in the area creates 
opportunities for direct developer contribution to future upgrading, and adds to the City’s tax 
base, both of which can further support long-term management of the infrastructure.

The City has recently demonstrated its ability to implement a comparable project. The $15 million 
Sullivan Road West Bridge Replacement Project combined four funding sources: one federal, 
two state, and a local city match. The City hired a consultant for the project’s design using a 
RFQ process. The design was completed, the right-of-way was obtained, the project was bid, and 
construction began in the summer of 2014. The project was administered and inspected by the 
City.  Construction was substantially completed in late 2016.

Economic Competitiveness
The smooth flow of trade, vital to U.S. economic competitiveness, is facilitated by addressing 
key deficiencies across the system. The Barker Road grade separation of the BNSF mainline 
provides an opportunity to target a local deficiency that effectively ripples benefit through the rest 
of the transportation system. The portion of the BNSF mainline that travels through the City of 
Spokane Valley is part of a broad rail network that moves freight between international marine 
ports and terminals on the west coast and points across the western half of the U.S. Almost 94% 
of Washington’s east-west bulk cargo rail traffic travels through this corridor15. The BNSF railway 
also serves interstate passenger rail service via Amtrak’s Empire Builder route between Seattle 
and Chicago. Currently, the BNSF line carries an average of 54 freight and two passenger trains 
daily, and usage on the line is estimated approximately double by 2035. Upon completion, there 
will be an additional 5.1 miles of rail corridor that will be unencumbered by at-grade crossings.  
When combined with the other Horizon 2040 regionally significant projects along the BNSF 
railway, (Pines Road underpass and Sullivan Road Bridge Replacement), there will be 8.8 miles 
with only one at-grade crossing between Vista Road and Harvard Road.

Grade separation of Barker Road also has a significant benefit to trade facilitated by trucking. 
Barker Road serves as a primary arterial roadway directly connecting a State Highway (Trent 
Avenue) at the project site with Interstate 90 to the south.  The project promotes improved 
interstate freight movement to/from Canada and Idaho through Spokane County/Kootenai County 
by reducing vehicle-train conflicts as envisioned in the 2006 Bridging the Valley Plan.

15 Washington Department of Transportation (WSDOT). Washington State Rail Plan. Technical Note 3a: Freight Rail Demand, Commodity 
Flows and Volumes. Dec. 2013.
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The project improves regional economic vitality 
by significantly improving reliability and 
accessibility to the City’s largest undeveloped 
industrial area, home to close to 500 acres 
of prime industrially-zoned and 75 acres of 
residential-zoned parcels. The zoning of the 
vicinity of the project is shown in Figure 10.    

Through coordination with the state’s Office of 
Financial Management and the Spokane County 
long-rang planning office, the City’s capacity is 
expected to accommodate an additional 20,000 
residents and 18,000 employees. Given this 
growth, the Barker/Trent/BNSF/I-90 area is a 
targeted locale for growth. As illustrated on 
the employment activity centres map in Figure 
11, the Spokane Valley Industrial Park area 
adjacent to the project location provides the 
most opportunity for economic growth.  This project contributes significantly to supporting and 
managing this economic growth by building transportation infrastructure necessary to attract, 
retain, and expand businesses.

The project further supports the City’s Planned Action Ordinance (PAO) that was funded 
by a Department of Commerce grant. The PAO, when adopted, allows qualified industrial 
developments to use the environmental analysis completed by the City, eliminating any State 
Environmental Policy Act notice and procedural requirements, which saves development projects 
a minimum of 12 weeks. The PAO also allows developments to use the Traffic Impact Analysis, 
which has identified the necessary network improvements to accommodate 4,000 employees in 
the over 500 acre area encompassed by the PAO and immediately south of the project location.  

Figure 10:  Current Comprehensive Plan Zoning

Figure 11:   Map of Selected 2040 Employment Activity Centres
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Environmental Sustainability
Grade separation of Barker Road and BNSF rail line generates environmental benefits in reduced 
noise and air pollution. For Spokane Valley residents, the train horns are seemingly continuous 
along the BNSF corridor from Barker Road to Pines Road. With a grade separation at Barker 
Road and the closure of the Flora Road at-grade crossing, the required sounding of the horn is 
eliminated in a 5.1-mile stretch (Harvard Road to Evergreen Road), resulting in a significant 
reduction in noise pollution

The project supports air quality improvements and fuel efficiency. No longer will vehicle traffic 
be idling waiting for the crossings to be cleared by freight and passenger rail traffic blocking 
Barker and Flora Roads.  Crossings are occupied for an average of approximately three and a 
half minutes for each train to pass plus the time to dissipate queues. Further reductions in idling 
will result from reductions in peak hour intersection delays on the Barker Road approach at 
the Barker/Trent intersection that will drop from almost 80 seconds per vehicle in the PM peak 
hour to less than two seconds per vehicle.  Idling vehicles consume fuel and emit harmful air 
pollutants. Spokane Valley and the rest of the region are identified by the U.S. Environmental 
Protection Agency (EPA) as maintenance areas for Particulate Matter (PM10) and Carbon 
Monoxide (CO), providing a significant annual reduction in CO, particulate matter, and 
greenhouse gas as compared with the current configuration.

Quality of Life
The Barker Road/BNSF Grade Separation 
project will substantially contribute to the 
improved livability for residents in the region 
by enhancing community connectivity while 
reducing the negative effects of train horn noise 
and decreasing transportation delays. 

The BNSF rail corridor bisects the community. 
The area north of Trent Avenue is largely 
residential interspersed with three schools and 
the Plantes Ferry Park and Sports Complex. The 
majority of the City’s commercial, employment, 
and residential uses are south of the BNSF 
corridor and Trent Avenue.  This project will 
help knit together the northern and southern sectors of the community by eliminating barriers 
that impede mobility. The project delivers additional north-south grade separated connections 
that allow travelers to avoid the long waits for passing trains.

The project will contribute to the City’s active transportation options with sidewalks on Barker 
Road and safer crossings of Trent Avenue for active modes.

This project enhances the unique characteristics of Spokane Valley. Barker Road is a gateway 
for access to the 37.5-mile paved, mixed-use Centennial Trail that runs along the Spokane River 
between Spokane, Washington and Coeur d’Alene, Idaho. Barker Road has an existing trailhead 
for the Centennial Trail 1.5 miles south of the project site with direct access to the Spokane 
River. During springtime, the Spokane River offers some of the most attractive river rafting and 
kayaking opportunities in the Inland Northwest. Many river users access the Spokane River 
at Barker Road because it is the midway point between unrestricted river use (i.e. no dams 
or diversions) between the crossing at the Idaho-Washington border and Plantes Ferry Park, 
providing access to over 12 miles of recreational river usage.  The Plantes Ferry Park and Sports 
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Complex, located north of Trent Avenue, is a 95-acre regional sports complex with sporting 
fields, trails, picnic areas, and playgrounds. This project significantly improves connections to 
these community amenities.

The project design results in improved mobility for all modes of transportation. As previously 
noted, the community of Spokane Valley is growing and experiencing the transportation impacts 
associated with growth. When the combined effects of intersection operation and railroad 
crossing delays are considered, the impact on traffic flow is significant. The project greatly 
benefits travel time reliability for all modes, and provides redundancy in the network to improve 
speed and reliability for emergency response vehicles where delay can have tragic outcomes; 
for school buses where delay means tardiness; and for commercial vehicles where the delay has 
negative economic impact.

The positive outcome for freight and passenger rail travel achieved by removing two at-grade 
crossings of the BNSF line supports the continued implementation of Horizon 2040 and the 
previous Bridging the Valley Plan. The project will also accommodate the planned additional 
mainline tracks for the rail corridor. 

5.2 Secondary Selection Criteria
The secondary review selection criteria being considered by the U.S.DOT are innovation 
and partnership.

Innovation
The City of Spokane Valley will evaluate innovative bridge construction techniques to reduce the 
impact on the community and the existing traffic. This may include constructing the structures 
off-site before staging for construction. The project will also take advantage of the Spokane 
Regional Transportation Management Center (SRTMC) Intelligent Transportation Systems (ITS) 
infrastructure to communicate traveler information about construction activities and expected 
delays throughout the project using SRTMC’s website and 511 telephone system. Other ITS 
technologies, such as work zone queue management and speed management systems, will be 
evaluated for applicability during project engineering.

Partnership
This project demonstrates support from numerous public and private partners across the region. 
Two states, several regional public entities, multiple cities, and local business organization, 
as well as two Class I railroads actively participated in the Horizon 2040, and in the previous 
Bridging the Valley plan and other workshops, stakeholder outreach, and funding initiatives to 
further this effort.  Table 7 summarizes the key partners associated with the Barker Road/BNSF 
grade-separation project and other related projects.

http://U.S.DOT
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Table 7: Barker Road/BNSF Crossing Project Partners

State and Local Agencies
 • Idaho Transportation Department
 • Washington State Department of Transportation
 • Washington Freight Mobility Strategic Investment Board
 • Washington Utility and Transportation Commission
 • State and Federal Legislators

Regional Agencies
 • Spokane Regional Transportation Council
 • Spokane Transit Authority
 • Kootenai Metropolitan Planning Organization

Railroads
 • BNSF Railway  • Union Pacific Railroad

Local Agencies and Districts
 • Kootenai County
 • Spokane County
 • City of Athol
 • Town of Millwood
 • City of Rathdrum
 • City of Liberty Lake

 • City of Spokane
 • City of Spokane Valley
 • Area Fire Districts/Emergency 
Response Systems

 • Area School Districts

Chambers of Commerce
 • Spokane Valley  • Greater Spokane Incorporated

The significance of this project can be shown through the partnership Spokane Valley has 
with the current funding partners: FMSIB, WA State Legislatures, BNSF and the FHWA.  The 
FMSIB recognizes the need to improve the efficient movement of freight through the Spokane 
Region and has committed to funding 20% of the total project costs for the Barker Road/BNSF 
Grade Separation project up to a maximum of $10 million. This project also enjoys the benefit of 
a partnership with the BNSF Railway, who plans to contribute several hundreds of thousands of 
dollars (per CFR 646.210) in additional matching funds.

The City of Spokane Valley has an excellent working relationship with WSDOT, and collaborate 
on roughly 10 to 20 projects per year. WSDOT maintains and operates 26 miles of state roadways 
within Spokane Valley. The City and WSDOT are both members of the SRTMC and work 
together to provide active regional transportation systems management and operations (e.g. 
incident management, traveler information). WSDOT and the City have delivered several ITS 
projects together, and WSDOT operates and maintains City traffic signals and ITS infrastructure 
on the state highways within the City through a long-standing Interlocal Agreement. The 
City and WSDOT collaboratively review traffic impact studies and permits for properties on 
Trent Avenue. 

Other recent joint projects include planning efforts for three interchange justification reports 
(IJRs), paving projects, and bridge projects. The City worked closely with WSDOT on the 
evaluation process which selected the project’s preferred design alternative that is submitted with 
this application.



22

City of Spokane Valley | Barker Road / BNSF Grade Separation
TIGER Discretionary Grant Application

The City coordinates with BNSF Railway regarding the roadway crossings (at-grade and grade- 
separated) throughout the city. The two entities have worked together to complete several 
crossing diagnostic reviews in the past few years and coordinate all regularly scheduled and 
unplanned maintenance activities. In recent years, the City and BNSF have worked together to 
implement structural improvements at an overpass, enhance safety at at-grade crossings, and 
minor road upgrades at other crossings. The City worked with BNSF on the evaluation process 
which selected the project’s preferred design alternative that is submitted with this application.

6. Project Readiness
With the help of TIGER funding, the Barker Road/BNSF Grade Separation Project is expected to 
begin construction before the grant deadline and will be fully constructed by the end of 2022.

This project readiness section provides a summary of the technical feasibility, project 
schedule,required approvals needed, and mitigations for anticipated scope, schedule, and budget 
risks. The City is ready to advance the design of the project, and in fact will complete the 
preferred design alternative for the project this year.  At the time of this submittal, the proposed 
roundabout is the most accurate, up to date configuration and represents the City’s preferred 
alternative, however, the project’s full traffic analysis is ongoing and may require revisions to 
the project and alter the intersection design. In 2018, both federal and city funds will be used to 
begin the engineering and right-of-way acquisition phases of the project.

6.1 Technical Feasibility
The technical feasibility of the proposed improvements has been thoroughly established through 
previous planning and preliminary engineering efforts. 

STATEMENT OF WORK
This project will construct a grade-separated overcrossing of Barker Road at the BNSF Railway 
and also closes the at-grade crossing of the BNSF Railway at Flora Road. Currently, the Barker 
Road alignment turns just before the BNSF tracks in order to create a perpendicular crossing. 
The alignment of Barker Road will be straightened and raised to utilize a bridge over the BNSF 
tracks. After the bridge, Barker Road will enter the proposed, two lane, three-leg roundabout 
allowing for a smooth transition onto Trent Avenue or Wellesley Avenue. The proposed 
roundabout is slightly northeast of the current intersection to allow the road widening due to the 
roundabout to occur after the bridge. 

Trent Avenue has a slight change from the existing alignment to meet the roundabout geometry 
and closely follows to existing ground. Finally, a slip lane is provided from Wellesley Avenue 
to provide access to eastbound Trent Avenue. The proposed bridge on Barker Road provides 
approximately 23.5’ of clearance from the BNSF tracks with a approximately 7.5” thick deck. The 
proposed bridge is approximately 226’ long. The width of the deck is approximately 50’ which 
includes two 12’ lanes with bike lanes, curb and gutter and sidewalks on each side. The concept 
was illustrated as Figure 3 at the start of the application.  Table 8 provides the detailed project 
scope of work pertaining to how the design and construction will be achieved for the project.

DESIGN CRITERIA AND BASIS OF DESIGN
Oversight of the project design and construction will be led by the City of Spokane Valley, in 
partnership with WSDOT and BNSF.  Project roles for each stakeholder are described in Section 
3.  Design criteria was identified in the Bridging the Valley preliminary engineering effort 
and includes national, City, AASHTO, WSDOT, and BNSF standards. The process will follow 



23

City of Spokane Valley | Barker Road / BNSF Grade Separation
TIGER Discretionary Grant Application

WSDOT’s project development and delivery procedures and standards supplemented with City 
procedures and standards as applicable to the project. Procedures and design criteria from the 
BNSF-UPRR Guidelines for Railroad Grade Separation Projects will also guide the project. 
Table 8: Project Scope of Work

Engineering Bid Letting and Construction
Procurement of Engineering Services
Task 1: Surveying & Mapping
Task 2: Utility Coordination
Task 3: 30% Plans and Estimate Update*
Task 4: 60% PS&E
Task 5: 90% PS&E
Task 6: Final PS&E
Task 7: Local Agency Permits
Task 8: Public Involvement
Task 9: Project Management
Task 10: Quality Management
Task 11: Project Team Meetings
Tasks 1 through 6 will be completed in 
the order shown, while Tasks 7 through 11 
will be ongoing throughout the course of 
the engineering.

1. Final PS&E Review by FHWA, WSDOT, 
Spokane Valley, and BNSF

2. Advertisement and Bid Letting
3. Procurement of Contractor
4. Notice to Proceed
5. Shop Drawings and Submittal Reviews
6. Fabrication of Structural Supports
7. Mobilization and Erosion Control
8. Temporary Traffic Control
9. Utility Demarcation
10. Bridge Structure Construction
11. Roadway and Rail Construction
12. Site Visits and Inspection
13. Record (“As Constructed”) Drawings
14. Meetings

*Although 30% plans and costs were previously developed in conjunction with Bridging the Valley, the design has changed significantly  and 
the will need to be updated to current standards (including all required railroad clearances) and to account for current conditions and unit 
prices. This update may include geotechnical updates if needed.

BASIS OF COST ESTIMATE AND CONTINGENCY LEVELS
As the scope of the project changed significantly, the cost estimate has been established from a 
new 15% design. Costs were developed in 2017 dollars, and is inflated at 3% annually to the start 
of the respective phase.  A 30% contingency has been used for construction costs. The detailed 
cost estimate in 2017 dollars is included in Appendix D.

Scope, Schedule, and Budget Risk Mitigation Measures
The scope, schedule, and budget risks for this project are low. The project has been the subject 
of several reviews, including the most recent reviews that led to a significant reduction in 
scope.  Engineering on this new concept is 15% complete and the project details have been 
vetted through numerous planning and design efforts. In addition, previous versions had been 
completed to over 20%, which allowed issues and design risks, along with approaches to 
mitigation to be identified.  Both the City of Spokane Valley and WSDOT have proven design 
standards and project delivery procedures in place.

Project Schedule
The project schedule shown in Figure 12 includes the major project milestones for right-of-way 
acquisition, engineering, and construction and demonstrates that the project satisfies the funding 
obligation and construction deadlines required by the TIGER grant program. Environmental 
approval was obtained through NEPA in 2006 as part of the Bridging the Valley environmental 
documentation process. Project-specific NEPA documentation will be developed as part of the 
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engineering effort and approval is anticipated by the end of 2018. The schedule takes into account 
procurement and review timelines. With TIGER funding, the full project will be constructed by 
year end 2022.

Required Approvals
This section provides a summary of all required approvals related to environmental permits and 
reviews, state and local approvals, and state and local planning.

ENVIRONMENTAL PERMITS AND REVIEWS
The project has completed the environmental process as follows:

Environmental Process Completed Efforts
National Environmental 
Protection Agency (NEPA) 
and State EPA (SEPA) Status

The Bridging the Valley project has already received NEPA 
Class II Categorical Exclusion and SEPA Categorical Exemption 
per WAC 197-11- 800 on August 22, 2006. The approval 
documentation is posted on the City’s website. Project-
specific NEPA documentation will be developed as part of the 
engineering effort and approval is anticipated by end of 2018.

Reviews, Approvals, and 
Permits by other Agencies

The previous NEPA approval documentation provides a full list 
of all required permits and reviews. The stakeholders listed in 
Section 3 participated in reviews. This included reviews by the 
City of Spokane Valley, WSDOT, and BNSF.

Environmental Studies and 
other Documents

Full environmental documentation in hard copy is on file at 
the Spokane Regional Transportation Council (SRTC). Copies 
are available upon request. The project was found to have no 
effect for most environmental components. Where there are 
small environmental impacts, mitigation measures have been 
identified and include procedures for hazmat disposal, erosion 
control, and stormwater treatment facilities.

DOT Discussions on 
NEPA Compliance

As part of the Bridging the Valley, the project team coordinated 
with WSDOT to obtain SEPA approval concurrently with the 
NEPA approval.

Figure 12:  Project Schedule

PHASE BEGIN END
Prelim. Engineering 09/2017 12/2017
Engineering Design 01/2018 03/2020
Environmental Documents (NEPA) 01/2018 12/2018
Right - of - Way 07/2018 03/2020
Construction Ad/Bid/Award 04/2020 05/2020
Construction 06/2020 12/2022
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Environmental Process Completed Efforts
Public Engagement Extensive public engagement has been an on-going effort 

as part of the Horizon 2040 and the previous Bridging the 
Valley planning and engineering efforts, as well as specific 
engagement in support of the current alternative. Efforts 
included public open houses, alternatives workshops, site 
visits with neighborhoods at each crossing in Washington 
and Idaho, mailings, and outreach. Public support has been 
overwhelmingly positive. Public engagement will continue 
through the right-of-way, engineering, and construction of 
this project.

STATE AND LOCAL APPROVALS
The Barker Road/ BNSF Grade Separation project is included in the Statewide Transportation 
Improvement Program (STIP), Horizon 2040 Metropolitan Transportation Plan, and the Spokane 
Valley TIP. A STIP amendment was obtained in May 2017 (STIP ID WA-06170) to proceed with 
the full engineering phase of the project. Additional right-of-way, engineering, and construction 
approvals will be obtained from the City, WSDOT, and BNSF at key milestones throughout 
the project.

Spokane Valley has gathered letters of support from local stakeholders and attached them 
to this application. Further, the City continues to request support through its website and at 
local gatherings. 

FEDERAL TRANSPORTATION REQUIREMENTS AFFECTING STATE AND LOCAL PLANNING
Significant planning and preliminary engineering for this project have been completed. These 
efforts show that the proposed project is not only feasible but has the support of all project 
partners, the community, the region, and beyond.

Planning or Design Effort Project Elements
Bridging the Valley 
Planning Study

 • Grade Separation Analysis: development, evaluation, 
refinement, and documentation of grade separation 
alternatives to support transportation needs and 
BNSF operations

 • Traffic Analysis: evaluation of traffic impacts associated 
with each alternative for 2001 and 2020

 • Economic Analysis: benefit-cost analysis of 
all alternatives

Bridging the Valley 30% 
Preliminary Engineering

 • Right-of-Way needs were determined for this project
 • Design reports (including criteria), 30% plans, cost 
estimate, and environmental documentation were 
performed for these projects

Inland Pacific Hub 
Transportation Investment and 
Project Priority Blueprint

 • Lists the Bridging the Valley grade separation projects as 
priority rail improvement projects with significant project 
synergy economic benefits

 • Demonstrates support from local partners and identifies a 
midterm construction period of 2016-2021
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Planning or Design Effort Project Elements
Washington State Freight 
Mobility Plan 2014

 • Identifies project for future implementation

Horizon 2040 Metropolitan 
Transportation Plan

 • Identifies this project and other Bridging the Valley grade 
separation projects

Spokane Valley Comprehensive 
Plan (2017)

 • Goal to support and encourage the continued viability of 
passenger and freight rail system in the region; Policy to 
support Bridging the Valley grade separation projects

City of Spokane Valley TIP  • Includes project funding for early pre-construction  
activities

Fiscal and Economic Analysis 
of Project

 • Analysis of incremental development, tax revenue 
benefits, economic output, jobs, and wages showing 
the significant benefit of implementing this project (see 
Appendix E for full report)

Assessment of Project Risks and Mitigation Strategies
We have identified the following potential project risks and the associated mitigation measures:

Potential Risks Mitigation Measures
Project Funding The City has multiple options for meeting the project’s remaining 

financing needs. The FMSIB funding for the Barker Road/BNSF 
Grade Separation is a match for 20% of the total project costs up to 
$10 million. 

The City plans to actively pursue other funding opportunities 
including TIB, STBG, or CMAQ. The project schedule also allows 
some leeway to obtain funding for the construction phase.

Environmental Issues The project has already received NEPA approval for a categorical 
exclusion, and minor mitigation measures (e.g. erosion control, 
stormwater treatment) have been identified. This information will be 
used to complete project-specific NEPA documentation.

Utility Conflicts Potential utility issues were identified during the 15% preliminary 
engineering, and on earlier designs, which means utility coordination 
can start early.

Right-of-Way  
Acquisition

On-going engagement with the public has built positive support for 
development potential. These efforts will be continued.

Benefit Cost Assessment Summary
Table 9 provides a summary of the results of the Benefit-Cost Assessment (BCA). The full 
BCA is presented in Appendix G. The project is predicted to generate a strong benefit cost ratio 
(BCR) of 3.66 with a 3% discount rate and 1.94 with a 7% discount rate. The largest share of the 
$116 million in undiscounted benefits are due to reduced travel time costs ($50.2 million) and 
improved safety ($56 million).
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Table 9: Benefit-Cost Analysis Summary

Summary of Results Over the Study Period. All Values in Millions of 2016$
Impact Categories NPV Over 30 Years of Operations

Undiscounted 3% 7%
Benefits 
Reduced Travel 
Time Costs $50.2 $24.6 $10.72 

Improved Safety 
and Avoided 
Accident Costs 

$56.0 $30.8 $15.6 

Avoided 
Emissions Costs $0.03 $0.02 $0.01 

Reduced Vehicle 
Operating Costs $2.55 $1.24 $0.53 

Residual Value of 
Infrastructure Assets $6.94 $2.47 $0.65 

O&M Savings $0.27 $0.15 $0.08 
PV Benefits $116.0 $59.3 $27.6 
Costs 
Capital Expenditures ($17.9) ($16.2) ($14.3)
PV Costs ($17.9) ($16.2) ($14.3)
Net Present Value 
(NPV) $98.1 $43.1 $13.35 

Summary of Key Financial Metrics. All Values in Millions of 2016$
Key Financial Metrics Undiscounted 3% 7%
Total Benefits $116.0 $59.3 $27.6
Total Costs $17.9 $16.2 $14.3
Net Present Value 
(NPV) $98.1 $43.1 $13.35

Return on Investment 
(ROI) 547% 266% 94%

Benefit-Cost Ratio 
(BCR) 6.47 3.66 1.94

Payback Period 
(years) 7.75 9.23 12.47

Internal Rate of 
Return (IRR) 12.3%   
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Cost Share
A community the size of Spokane Valley is greatly challenged to fund a project of this magnitude 
on its own. With many competing needs for city funds, the financial wherewithal to locally 
shoulder the entire burden of this project is not possible. With such geographically dispersed 
benefits generated by this project, federal assistance is not only a necessity but also a wise 
investment for the broader multi-modal transportation system. 

Private funding in the project by BNSF will reduce the reliance on Federal funding.  BNSF is 
expected to contribute funding to the project in partnership with the City of Spokane Valley. The 
City of Spokane Valley is committing $3.6 million of its own funds toward the project and has 
secured $5.3 million in other non-Federal funds.  The City will continue to pursue additional 
non-Federal funding sources such as the Washington State Transportation Improvement Board 
(TIB) and will also continue to allocate City funds to the project annually.

The City of Spokane Valley is sufficiently positioned to financially deliver this project with 
the assistance of the TIGER funding.  The City is able to undertake all necessary long-term 
maintenance and rehabilitation through funds available from several street funds.



Transportation Investment Generating Economic 
Recovery (TIGER) FY 2017 Grant Application
Location: Rural area of Spokane Valley, Washington
Primary Project Type: Road
Secondary Project Type: Road/Rail Crossing
TIGER Funding Request: $9,020,149

Barker Road/BNSF 
Grade Separation 
Project
US Department of Transportation, 

Office of the Secretary of Transportation

Appendices A - F



City of Spokane Valley | Barker Road / BNSF Grade Separation
TIGER Discretionary Grant Application

Appendix A
Federal Wage Rate Certificate
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Appendix B
Letters of Support
Letters of support for this project are posted on the City’s Website:

http://www.spokanevalley.org/content/6836/6914/11758.aspx
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Appendix C
LOS Analysis- Barker/Trent Roundabout, 
2040 Horizon

hdrinc.com

Version #



SITE LAYOUT

Site: 101 [Barker / Trent 2017 AM]

New Site
Roundabout
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Organisation: HDR | Created: Wednesday, October 11, 2017 2:16:08 PM
Project: Not Saved



MOVEMENT SUMMARY

Site: 101 [Barker / Trent 2040 AM]

New Site
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Barker Road

1 L2 284 3.0 0.208 8.3 LOS A 1.0 7.4 0.46 0.64 49.4

3 R2 53 3.0 0.057 2.8 LOS A 0.2 1.7 0.45 0.42 49.0

Approach 337 3.0 0.208 7.4 LOS A 1.0 7.4 0.46 0.60 49.4

East: Trent Avenue

4 L2 116 3.0 0.466 8.6 LOS A 3.1 22.1 0.54 0.34 52.3

5 T1 1111 3.0 0.466 1.6 LOS A 3.2 23.2 0.52 0.25 50.9

Approach 1226 3.0 0.466 2.3 LOS A 3.2 23.2 0.52 0.26 51.0

West: Trent Avenue

11 T1 447 3.0 0.291 0.8 LOS A 1.7 12.4 0.30 0.12 52.3

12 R2 416 3.0 0.291 1.5 LOS A 1.7 12.4 0.28 0.21 49.6

Approach 863 3.0 0.291 1.1 LOS A 1.7 12.4 0.29 0.16 51.0

All Vehicles 2426 3.0 0.466 2.6 LOS A 3.2 23.2 0.43 0.27 50.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: HDR | Processed: Wednesday, October 11, 2017 2:17:59 PM
Project: Not Saved



MOVEMENT SUMMARY

Site: 101 [Barker / Trent 2040 PM]

New Site
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Barker Road

1 L2 463 3.0 0.410 10.1 LOS B 2.4 16.9 0.70 0.80 48.6

3 R2 174 3.0 0.213 4.4 LOS A 1.0 6.8 0.65 0.67 48.3

Approach 637 3.0 0.410 8.5 LOS A 2.4 16.9 0.69 0.76 48.5

East: Trent Avenue

4 L2 58 3.0 0.284 9.2 LOS A 1.7 12.5 0.62 0.40 51.9

5 T1 579 3.0 0.284 2.2 LOS A 1.9 13.5 0.61 0.31 50.5

Approach 637 3.0 0.284 2.8 LOS A 1.9 13.5 0.61 0.32 50.6

West: Trent Avenue

11 T1 1111 3.0 0.479 0.7 LOS A 3.7 26.9 0.26 0.11 52.5

12 R2 405 3.0 0.479 1.4 LOS A 3.7 26.9 0.25 0.14 49.8

Approach 1516 3.0 0.479 0.8 LOS A 3.7 26.9 0.26 0.11 51.8

All Vehicles 2789 3.0 0.479 3.0 LOS A 3.7 26.9 0.44 0.31 50.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: HDR | Processed: Wednesday, October 11, 2017 2:18:40 PM
Project: Not Saved
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Appendix D
Detailed Cost Estimate



BARKER ROAD OVER BNSF RAILROAD / TRENT AVENUE INTERSECTION
City of Spokane Valley

Engineer Estimate -10/10/2017

ALTERNATIVE 5: Concept Design Engineer's Estimate 

 Total Cost 

1 Minor Change, Unexpected Site Changes EST 1 $50,000.00 $50,000.00

2 Surveying LS 1 $100,000.00 $100,000.00

3 Record Drawing (Min Bid $10,000 LS) LS 1 $10,000.00 $10,000.00

4 Contracting Agency Field Office LS 1 $10,000.00 $10,000.00

5 Spill Prevention, Control and Countermeasures (SPCC) Plan LS 1 $5,000.00 $5,000.00

6 Property Restoration FA 1 $45,000.00 $45,000.00

7 Utility Potholing FA 1 $20,000.00 $20,000.00

8 Resolution of Utility Conflicts FA 1 $100,000.00 $100,000.00

9 Type B Progress Schedule (Min. Bid Price $10,000 LS) LS 1 $10,000.00 $10,000.00

10 Clearing and Grubbing LS 1 $47,000.00 $47,000.00

11 Removal of Structures and Obstructions LS 1 $25,000.00 $25,000.00

12 Removing Asphalt Pavement SY 27204 $2.00 $54,407.54

13 Remove Railroad Crossing and Signal EA 2 $50,000.00 $100,000.00

14 Common Borrow Incl. Haul CY 54,000 $20.00 $1,080,000.00

15 Rock excavation CY 13,125 $100.00 $1,312,500.00

16 Roadway Excavation Incl. Haul CY 9,875 $13.00 $128,375.00

17 Crushed Surfacing Base Course TON 14578 $25.00 $364,439.23

18 Crushed Surfacing Top Course TON 6197 $30.00 $185,920.34

19 HMA Cl 1/2" PG 64-22 TON 7751 $100.00 $775,117.50

20 Planing Bituminous Pavement SY 0 $5.00 $0.00

21 Cement Concrete Pavement - Truck Apron SY 634 $100.00 $63,430.44

22 Cement Concrete Driveway SY 0 $100.00 $0.00

23 Temporary Barrier LF 0 $20.00 $0.00

24 Stormwater Pollution Prevention Plan LS 1 $5,000.00 $5,000.00

25 Erosion Control/Water Pollution Prevention LS 1 $50,000.00 $50,000.00

26 Landscaping - seeding and mulching LS 1 $35,000.00 $35,000.00

27 Roundabout Splitter Island Nosing Curb EACH 4 $500.00 $2,000.00

28 Roundabout Cement Concrete Curb and Gutter LF 3,006 $35.00 $105,210.00

29 Cement Concrete Traffic Curb & Gutter LF 1,554 $25.00 $38,850.00

30 Roundabout Central Island Cement Concrete Curb LF 296 $50.00 $14,800.00

31 Roundabout Truck Apron Cem. Curb and Gutter LF 401 $35.00 $14,035.00

32 Metal Guardrail LF 1185 $40.00 $47,400.00

33 Guardrail Terminals EACH 8 $2,500.00 $20,000.00

34 Cement Concrete Sidewalk SY 2,293 $60.00 $137,593.33

35 Cement Conc. Curb Ramp Type Perpendicular EA 10 $3,500.00 $35,000.00

36 Cement Concrete for Island SY 1,079 $100.00 $107,933.33

37 Railroad Flagging Day 175 $1,000.00 $175,000.00
38 Illumination System - Complete, Street LS 1 $150,000.00 $150,000.00

39 Bridge ($190/SF) LS 1 $2,150,000.00 $2,150,000.00

40 Signing and Pavement Markings (1.5%) LS 1 $120,000.00 $120,000.00

41 Drainage (1%) LS 1 $80,000.00 $80,000.00

42 Utilities (3%) LS 1 $230,000.00 $230,000.00

43 Traffic Control (2%) LS 1 $160,000.00 $160,000.00
44 Mobilization (10%) LS 1 $820,000.00 $820,000.00

Construction Subtotal (A) $8,984,000

30% Contingency (B) $2,695,000

Subtotal (A+B) $11,679,000

85% in BNSF/WSDOT ROW x 8.8% Sales Tax $874,000

Subtotal $12,553,000

2017 Construction Total $12,553,000
2017 Design Engineering (15%) $1,882,950

2017 Right-of-Way (average of $2.52/sq ft) $1,660,000

2017 Construction Engineering (10%) $1,255,300

2017 Subtotal $17,351,250
Total Projected Project Cost Based on Expenditure Year

Phase Expenditure Year (Current Year = 0 = 2017) Inflat. Years 2017 Cost Expenditure Year Cost

DE 2018 3% 1 $1,882,950 $1,939,000

ROW 2018 3% 1 $1,660,000 $1,710,000

CE+CN 2020 3% 3 $13,808,300 $15,089,000

Total Estimated Project Cost $18,738,000

Unit Cost
Item 

No.
Item Quantity

Spec. 

Section
Unit
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Appendix E
Fiscal and Economic Benefits of the  
Barker Road Project

hdrinc.com

Version #
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ECONorthwest
ECONOMICS  •  FINANCE  •  PLANNING

DATE:  March 26, 2015 
TO:  Mike Basinger and Gloria Mantz, City of Spokane Valley 
FROM:  Morgan Shook and Austin Rempel, ECONorthwest 
SUBJECT: FISCAL AND ECONOMIC BENEFITS OF THE BARKER ROAD PROJECT 

Background and Purpose 
The  City  of  Spokane  Valley  (City)  is  currently  contemplating  investments  in  infrastructure  to  
support  industrial  zoned  lands  within  the  City.  The  City  is  currently  assembling  a  funding  
package  that  potentially  includes  federal,  state,  and  local  sources.  As  part  of  the  planning,  the  
City  would  like  to  better  understand  both  the  tax  benefits  and  economic  impact  of  the  project  to  
support  decision-‐‑making.  This  memorandum  summarizes  preliminary  results  of  analyses  that  
estimate  the  ability  of  targeted  infrastructure  to  support  a  higher  a  level  of  development  
intensities.  Specifically,  the  analyses  include  estimates  of:  

• Potential  incremental  development  estimates  stemming  from  the  infrastructure  projects  
• Potential   tax   revenue   benefits   accruing   to   the   City   of   Spokane   Valley   and   State   of  

Washington  from  the  incremental  development.  
• Potential  direct  and  indirect  economic  effects  (e.g.  economic  output,  jobs,  and  wages)  to  

Washington  State.    

Analytic Framework 
The  infrastructure  projects  provide  benefits  to  development  in  the  form  of  better  access,  travel-‐‑
time  savings,  and  operational  savings.  Utility  improvements  allow  for  development  to  host  
greater  levels  of  economic  uses.  Those  increased  development  benefits  improve  the  economy  
through  increases  in  regional  productivity  and  the  benefits  of  urbanization  and  agglomeration;  
enhanced  employment  accessibility;  and,  eventually,  impacts  on  land  rents  and  property  
values.  

In  this  analysis,  it  is  assumed  that  less  intense  development  of  the  land  is  possible  without  the  
improvements  and  that  septic  and  well-‐‑supported  development  will  still  allow  productive  use  
of  the  land  but  at  lower  land  development  intensities.  However,  transportation  improvements  
and  water/sewer  service  would  allow  full  site  development  and  greater  land  development  
intensities.  Figure  1  illustrates    how  development  under  either  of  these  scenarios  would  
materialize.  
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Figure 1: Examples of Site Development Intensities 

  

Description of the Proposed Project  
The  Barker  Road  Grade  Separation  Project  replaces  an  at  grade  crossing  with  an  overpass  over  
BNSF’s  tracks  and  SR290,  supplemented  with  other  roadway  access  improvements.  The  Barker  
Road  crossing  is  one  of  57  high-‐‑priority  crossings  targeted  for  improvement  since  the  mid-‐‑2000s  
as  part  of  “Bridging  the  Valley,”  an  important  initiative  for  eastern  Washington  and  north  
Idaho.  BNSF’s  tracks  currently  carry  approximately  55  scheduled  trains  a  day,  a  figure  that  will  
increase  substantially  to  serve  a  projected  expansion  in  agricultural  production,  natural  
resources  and  other  sectors.  In  2014,  the  project  cost  was  estimated  at  29.2  million  dollars.  These  
costs  are  beyond  the  financial  ability  of  Spokane  Valley  to  bear  on  its  own.  

The  existing  intersection  at  Barker  Road  and  SR290/Trent  Ave  has  a  Level  of  Service  (LOS)  of  
“F”  due  to  high  traffic  volumes  on  SR290  and  proximity  to  the  at-‐‑grade  crossing.  This  failing  
level  of  service  rating  prohibits  500  acres  of  nearby  industrial-‐‑zoned  land  and  75  acres  of  
residential-‐‑zoned  land  from  being  developed  at  planned  intensities  (shown  in  Figure  2).  
Without  improvement,  the  crossing  will  experience  continued  increases  in  troublesome  vehicle  
and  rail  conflicts,  eroding  the  quality  of  life  in  nearby  residential  areas  and  hampering  economic  
growth.  
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Figure 2: Project Context Map 

  

Supporting Competitive Development Sites 
The  City  is  home  to  many  industrial  and  manufacturing  businesses.  It  has  a  keen  interest  in  
creating  a  well-‐‑positioned  portfolio  of  industrial  lands  ready  for  development.  Currently,  the  
City  has  a  limited  supply  of  vacant  industrial  lands  well  served  by  transportation  and  sewer  
infrastructure.  The  City  and  state  compete  with  land  markets  in  Idaho  and  Oregon  for  
industrial  businesses.  These  improvements  will  allow  the  City  and  state  to  be  more  competitive  
to  industrial  businesses  seeking  locations.  Specifically,  there  are  over  500  acres  of  vacant  
industrial  land  that  would  be  positively  impacted  by  these  projects  (Figure  2).  

Summary of Findings 
The  ability  to  attract  businesses  will  positively  affect  economic  growth  in  the  area.  The  
investment  in  infrastructure  will  allow  for  the  land  to  support  economic  development  at  a  much  
higher  intensity.  The  economic  and  tax  impacts  of  that  higher  level  of  development  are  
estimated  as  follows  stemming  from  the  construction  and  occupation  of  industrial  
developments.  

• $2  billion  in  total  economic  output  in  the  state  ($980  million  in  direct   impacts)  

• 9,800  new   jobs  supported  in  the  state   (3,300  direct   job   impacts)  

• $12.3  million  in  new  general  fund  taxes  to  the  city  (25  year  present  value  at  4%)  

• $50.8  million  in  new  general  fund  taxes  to  Washington  State  (25  year  present  value  at   4%) 
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Estimate of Higher Land Intensity Development 
Currently,  industrial  land  development  has  been  developed  at  much  lower  intensity  in  the  
range  of  0.05  FAR.  FAR  stands  for  floor  area  ratio  and  is  a  broad  measure  for  how  intense  the  
land  is  developed.  Higher  intensity  industrial  land  development  typically  is  seen  at  the  0.20  
FAR,  where  available  transportation  and  other  infrastructure  allow  for  greater  economically  
productive  uses  to  take  place.  

In  the  case  of  the  study  area,  development  of  the  500  acres  of  industrial  land  would  translate  
into:  

• Lower  intensity  0.05  FAR:  approximately  1,100,000  square  feet  of  industrial  
development    

• Higher  intensity  0.20  FAR:  approximately  4,300,000  square  feet  of  industrial  
development    

The  increment  of  new  industrial  development  that  new  infrastructure  would  be  able  to  support  
would  amount  to  3,200,000  square  feet  of  industrial  development.  

Fiscal Impacts 
The  action  studied  in  this  fiscal  analysis  is  the  development  and  operation  of  industrial  
businesses  based  on  the  increment  of  higher  intensity  development  enabled  by  the  
infrastructure  project.  For  the  analysis,  it  is  assumed  that  construction  and  occupation  of  the  
development  would  take  place  in  2015  in  order  to  provide  a  range  of  magnitude  estimate  of  the  
incremental  effects.  The  analysis  uses  current  City  and  state  tax  policy  to  estimate  revenues  to  
the  jurisdictions.    

The  tax  revenue  benefits  of  the  projects  are  as  follows.  Because  little  is  known  about  the  exact  
facilities  and  economic  activities  that  might  be  housed  on  the  site,  average  cost  and  productivity  
assumptions  are  used  to  account  for  typical  construction  types  for  industrial  buildings.  

Figure  3  summarizes  the  tax  impacts.  In  summary,  about  $12.3  million  in  new  general  fund  
taxes  to  the  City  would  be  produced  on  the  increment  of  new  development.  That  same  
increment  of  higher  intensity  industrial  development  would  generate  about  $50.9  million  in  
new  general  fund  taxes  to  Washington  State.1  While  a  full  buildout  of  the  area  in  a  single  year  is  
not  entirely  likely,  it  does  illustrate  the  potential  opportunity  cost  of  not  supporting  higher  
intensity  industrial  development  in  the  area.  However,  full  use  of  the  area  in  small  amount  of  
time  could  be  likely  given  that  industrial  users  typically  look  for  sites  in  the  20-‐‑100  acre  range.  

                                                                                                                
1  Both  analyses  assume  a  2015  buildout  over  tax  benefits  over  a  25-‐‑year  time  frame  and  discounted  back  to  2015-‐‑
dollar  values  at  a  discount  rate  of  4%.  
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Figure 3: Total Incremental Revenues Resulting From Development By Jurisdiction & Source 
(Figures in thousands) 

  

Economic Impacts 
The  potential  location  of  the  industrial  businesses  in  Spokane  Valley  in  the  study  area  will  
create  economic  impacts  to  both  the  City  and  broader  region.  The  action  studied  in  this  analysis  
is  the  construction  and  operation  of  industrial  facilities  in  this  area  in  Spokane  Valley.  For  the  
analysis,  it  is  assumed  that  construction  and  occupation  of  the  building  would  take  place  in  
2015.    

The  economic  impacts  are  separated  into  two  types:  one-‐‑time  impacts  from  construction  and  
annual  recurring  impacts  resulting  from  on-‐‑going  operation  of  the  business  at  steady  state.  
Economic  impacts  can  be  measured  in  several  ways.  Two  most  common  measures  of  reporting  
impacts  are:  

• Jobs  represent  the  number  of  people  working  full-‐‑  or  part-‐‑time  jobs.  
• Output  represents  the  value  of  goods  and  services  produced.  This  is  the  largest,  most  

encompassing  measure  of  economic  activity  and  includes  personal  income.  

ECONorthwest  used  the  2007  Washington  State  I/O  model  developed  by  the  Office  of  Financial  
Management.  The  analysis  uses  Washington  State  level  data  to  trace  the  ripple  effects  of  direct  
expenditure  that  occurs  within  the  economy.  The  model  is  used  to  track  how  an  economic  
action,  such  as  money  spent  at  a  jobs  created  by  the  industrial  activity,  will  ripple  through  the  
local  economy  creating  different  levels  of  business  revenue,  jobs,  and  income  in  many  different  
economic  sectors.    

One-Time Effects: Construction of Industrial Buildings 

Assumed  construction  costs  are  based  on  comparable  figures  of  other  industrial  buildings  that  
might  house  the  industrial  businesses.  These  direct  construction  expenditures  will  go  towards  
the  construction  industry.  However,  the  project  might  also  use  architecture,  planning,  and  
engineering  industries’  services  in  the  area  –  these  impacts  are  not  counted  in  this  analysis.    

Figure 4: Summary of Construction Impacts 

  

Total Incremental Revenues Resulting From Development By Jurisdiction & Source (in thousands - 2015$)

Revenue Source City
Property Taxes $9,680
Sales Tax on Construction $2,550
Ongoing Sales Tax $120
B&O on  Construction -
Ongoing B&O Tax -

Total Incremental Revenues Resulting From Development By Jurisdiction & Source (in thousands - 2015$)

State
$15,580
$19,510

$900
$4,500

$10,390
Total Incremental Revenues $12,350 $50,880

Output 
(millions) Jobs

Direct $306 1,109
Indirect/Induced $391 2,399
Total $697 3,508

Incremental Intensity
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• Job   Impacts.   The   incremental   construction   estimates   of   facilities  would   support   about  
1,109  direct   jobs  in  the  local  construction  industry  over  the  entire  project.  It  would  also  
create   an   additional   2,399   jobs   resulting   from   indirect   and   induced   economic   activity  
from  the  construction.  The  total  job  impact  would  be  3,508  jobs  from  construction.  

• Economic   Output.   The   $306   million   construction   investment   would   also   create   an  
additional   $391  million   in  multiplier   incremental   economic   activity   from   indirect   and  
induced  economic  activity  from  the  construction.  The  total  impact  would  be  about  $697  
million.  

On-Going Impacts: Annual Operation of the Industrial Businesses 

The  following  analysis  uses  assumptions  on  the  number  of  jobs  that  might  be  supported  in  the  
area  once  buildings  are  occupied  by  businesses.  The  direct  impacts  estimates  use  industrial  
lands  employment  densities  commonly  found  in  industrial  buildings  to  estimate  the  
incremental  employment  growth  that  might  be  the  result  of  higher  land  intensity  development.  

Figure 5: Summary of Business Operations Impacts 

  

• Job  Impacts.   In  addition  to  the  2,268  direct   jobs  at   the  businesses,   the  business  activity  
would   create   an   additional   4,036   jobs   resulting   from   indirect   and   induced   economic  
activity.  Total  job  impacts  would  be  6,305  jobs.  

• Economic   Output.   Under   the   employment   assumptions   above,   the   business   would  
generate  $673  million  in  business  income/output  on  a  annual  basis.  The  business  would  
then  create  an  additional  $685  million   in  multiplier   impacts   from  indirect  and   induced  
economic  activity.  A  total  impact  of  $1,358  million  to  the  state  economy.  

Background and Methodology on Fiscal and Economic Impact Analysis 

Fiscal Impacts 

A  public  revenue  model  was  used  to  allow  for  estimation  of  likely  net  tax  revenue  impacts  
resulting  from  new  development  in  the  study  area  .The  analysis  used  a  cash  flow  revenue  
model  that  will  build  up  from  the  development  assumptions,  including  phasing  and  timing  of  
development,  to  estimate  changes  in  affected  tax  bases,  which  in  turn  is  used  to  estimate  
revenues  for  all  affected  jurisdictions.  Current  tax  rates  are  applied  to  the  incremental  tax  bases  
to  estimate  potential  public  revenues.  Revenues  are  organized  according  to  the  legislative  or  
policy  limits  on  their  use  and  whether  they  are  one-‐‑time  or  ongoing  revenues.  The  revenue  
model  includes:  

•   Property  Tax  

•   Sales  Tax  (both  on  construction  and  ongoing  from  business  operations)  

Output 
(millions) Jobs

Direct $673 2,268
Indirect/Induced $685 4,036
Total $1,358 6,305

Incremental Intensity
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•   B&O  Taxes  (both  on  construction  and  ongoing  from  business  operations)  

Economic Impacts 

In  general  terms,  economic  impacts  models  work  by  tracing  how  spending  associated  with  an  
industry  circulates  through  an  economy  or  study  area.  That  is,  changes  in  one  sector  or  multiple  
sectors  trigger  changes  in  demand  and  supply  throughout  the  economy.  Initial  changes  in  the  
demand  spread  through  the  economy,  altering  the  quantities  of  inputs  and  outputs  and  
associated  jobs,  income,  and  value-‐‑added.  These  multiplier  effects  continue  until  the  initial  
change  in  final  demand  leaks  out  of  the  economy  in  the  form  of  savings,  taxes,  and  imports.  
Here,  the  final  demand  reflects  the  total  amount  of  output  created  by  the  initial  investment.  

Input-‐‑output  models  enable  the  user  to  follow  expenditures  from  a  company  as  they  ripple  
through  the  economy.  These  impacts  are  called  the  multiplier  effects,  and  they  measure  the  full  
scope  of  economic  impacts.  Economic  impact  analysis  employs  specific  terminology  to  identify  
different  types  of  economic  impacts.  Direct  impacts  are  those  associated  with  payroll  and  
employment.  They  also  include  the  direct  output  of  activities  in  a  specific  geography,  which  is  
estimated  using  labor  and  non-‐‑labor  operating  expenses.  

For  this  analysis,  the  2007  Washington  State  Input-‐‑Output  Model,  developed  by  the  Office  of  
Financial  Management  is  used  to  estimate  economic  impacts.  It  use  state-‐‑level  data  to  trace  the  
ripple  effects  of  an  expenditure  that  occurs  within  the  economy.  The  Washington  State  Input-‐‑
Output  model  represents  a  2007  estimate  of  the  structure  of  the  Washington  economy  (latest  
available  model  year).  The  model  was  a  result  of  new  data  and  industry  information  from  a  
survey  of  businesses.  The  Washington  I/O  model  has  the  advantage  of  being  developed  
specifically  to  reflect  Washington  State’s  unique  industry  linkages  (and  being  accepted  by  
OFM).    

The  Washington  Input-‐‑Output  model  estimates  indirect  impacts  using  purchases  of  goods  and  
services  from  other  businesses.  These  businesses,  in  turn,  purchase  a  wide  array  of  intermediate  
goods  and  services  they  need  to  operate.  Because  these  purchases  represent  interactions  among  
businesses,  indirect  effects  are  often  referred  to  as  “supply-‐‑chain”  impacts.  The  resulting  direct  
and  indirect  increases  in  employment  and  income  enhance  overall  economic  purchasing  power,  
thereby  inducing  further  consumption  and  investment-‐‑driven  stimulus.  These  induced  effects  
are  often  referred  to  as  “consumption-‐‑driven”  impacts.  
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1 Executive Summary 
With growth in both freight train and vehicle traffic, the Barker Road grade crossing is becoming 
increasingly difficult for motorists, pedestrians, and other users to safely cross. Extended delays at the 
project location result in inefficient emergency services access, noise pollution from train whistles, 
inefficient freight truck movements along a preferred long-haul freight route, and a lack of industrial 
development potential due to a Level of Service (LOS) 'F' operating condition. The Barker Road crossing 
of the BNSF railroad tracks is located less than 200 feet south of Trent Avenue (SR 290) in the City of 
Spokane Valley, WA. Barker Road and Trent Avenue are significant corridors for local travel and freight 
movement. Barker Road provides access to a growing industrial in the northeast area of Spokane Valley, 
and directly connects Trent Avenue (a State Highway) with Interstate 90 to the south, and is a preferred 
freight route to I-90 between north Idaho and Canada. The BNSF railway carries freight between western 
ports and Midwest intermodal facilities 

The Barker Road/BNSF Grade Separation Project replaces an existing at-grade crossing with an 
overpass of BNSF’s railroad tracks and provides a roundabout at the intersection of Barker Road and 
Trent Avenue. These improvements will eliminate the risk of collisions between the existing 5,600 
vehicles/day and 56 trains per day using the current at-grade crossing. Train horns through Spokane 
Valley will be greatly reduced, as will the severance effects created by the railroad track. Further, the new 
grade-separated crossing and roundabout will improve mobility across the railway and Trent Avenue. The 
project includes sidewalks at the roundabout and along Barker Road, making the route more appealing to 
pedestrians and more reliable for all users and modes. 

  The project includes: 
 Grade-separation of Barker Road and the BNSF railroad tracks; 
 Replacement of the existing stop-controlled intersection at Barker Road / Trent Avenue with a 

roundabout;  
 Sidewalk and ADA accessible improvements; and 
 The closure of the North Flora Road at-grade crossing. 

The proposed concept is illustrated in Figure 1.  

Figure 1: Barker Road/BNSF Grade Separation Project 
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Table ES-1 summarizes the impacts and associated monetary benefits expected from the project.  

Table ES-1: Summary of Infrastructure Improvements and Associated Benefits 

Current Status or Baseline  
& Problems to be Addressed 

Changes to Baseline / 
Alternative 

Type of Impacts 
Population 
Affected by 

Impacts 

Economic 
Benefits 

Summary  
of Results  

($2016, 
Discounted at 

7%) 

With increasing growth in freight 
train traffic, the Barker Road 
grade crossing is becoming 
increasingly difficult for 
motorists, pedestrians, and other 
users. Extended delays at the 
project location result in 
inefficient emergency services 
access, noise pollution from 
train whistles, inefficient freight 
truck movements along a 
preferred long-haul freight route, 
and a lack of industrial 
development potential due to a 
Level of Service (LOS) 'F' 
operating condition. 

The project will create an 
overpass with sidewalks and bike 
lanes over the BNSF railway, 
convert the existing intersection 
(Barker Road/Trent Avenue (SR 
290) into a roundabout, and close 
the nearby Flora Road/BNSF 
crossing. The elimination of 
delays at the rail crossings will 
improve the mobility of freight 
trucks traveling to Interstate 90, 
unlock the economic potential to 
develop prime vacant commercial 
and industrial land, support active 
pedestrian and bicycle lifestyles, 
improving the quality of life 
through noise and emissions 
reductions, and improving school-
related traffic. 

Reduced travel time costs 
from vehicle idling and delay 
time at barker road crossing 

Motorists, shippers, 
local businesses and 
residents 

Reduced Travel 
Time Costs  $10,716,095 

Improved safety and 
avoided accident costs from 
eliminated barker road grade 
crossing 

Motorists, shippers, 
local businesses and 
residents 

Improved Safety 
and Avoided 
Accident Costs  

$15,617,453 

Avoided emission costs from 
vehicle idling and delay time 
at barker road crossing 

Motorists, shippers, 
local businesses and 
residents 

Avoided 
Emissions Costs $7,778 

Reduced vehicle operating 
costs from vehicle idling and 
delay time at barker road 
crossing 

Motorists, shippers, 
local businesses and 
residents 

Reduced Vehicle 
Operating Costs $530,378 

Residual value of 
infrastructure assets 

Local, state, and 
federal governments 

Residual Value 
of Infrastructure 
Assets 

$650,068 

Reduced ongoing 
infrastructure maintenance 
costs 

Motorists, shippers, 
local businesses and 
residents 

Operations & 
Maintenance 
Cost Savings 

$79,627 

Fewer rail crossing 
blockages will improve travel 
time reliability as there will 
be a significantly lower 
chance for drivers to be 
delayed thus reducing the 
unpredictability of trips in the 
area. This also allows both 
short and long-haul trucks to 

Motorists, shippers, 
local businesses and 
residents 

Improved Travel 
Time Reliability n/a 
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Current Status or Baseline  
& Problems to be Addressed 

Changes to Baseline / 
Alternative 

Type of Impacts 
Population 
Affected by 

Impacts 

Economic 
Benefits 

Summary  
of Results  

($2016, 
Discounted at 

7%) 

experience improved 
delivery timeliness. 
Unconstrained access to  
500 acres of prime 
industrially-zoned parcels 
and 75 acres of residentially-
zoned parcels 

Motorists, shippers, 
local businesses and 
residents, 
local/state/federal 
governments 

Improved 
Access to Future 
Development 
Potential 

n/a 

Grade separation will 
provide pedestrian and 
cycling facilities allowing for 
greater connectivity and 
promotion of active 
lifestyles, in addition to 
improved access to nearby 
businesses and other public 
facilities. 

Pedestrians, 
cyclists, local 
businesses and 
residents. 

Improved 
Connectivity n/a 

Grade separation will reduce 
noise pollution from train 
whistles. 

Pedestrians, 
cyclists, local 
businesses and 
residents. 

Reduced Noise 
Pollution n/a 

Fewer rail crossing 
blockages will improve travel 
time and reliability for 
emergency responders that 
may otherwise not be able to 
pass or be forced to take a 
longer route. 

Motorists, shippers, 
local businesses and 
residents 

Improved 
Emergency 
Vehicle Access 

n/a 
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The period of analysis used in the estimation of benefits and costs is 36 years, including 6 years of 
construction and 30 years of operation.  The total project costs include $17.4 million dollars in future 
capital costs with the anticipated funding sources according to the distribution shown in Table ES-2.  

Table ES-2: Summary of Project Costs and Anticipated Funding Sources, in Millions of 2016 
Dollars 

Funding 
Source 

Capital 
Percent of  

Total Capital Cost 
Financed 

Federal Sources 

Federal Earmark $719,921 3.8% 
Non-Federal Sources 

Washington State Freight 
Mobility Strategic Investment 
Board (FMSIB) 

$3,747,600 20.0% 

City of Spokane Valley $3,630,321 19.4% 

Washington State Legislature $1,320,009 7.0% 

BNSF Estimated Contribution 
(per 23 CFR 646.210 & to be 
calculated at 30% design) 

$300,000 1.6% 

Total Non-Federal Sources $8,997,930 48.0% 

Unfunded Amount $9,020,149 48.1% 
Total Future Project Costs $18,738,000 100%  

 

Tables ES-3, ES-4 and ES-5 provide various summaries of the relevant data and calculations used to 
derive the benefits and costs of the project.  Based on the analysis presented in this document, the 
project is expected to generate $27.6 million in discounted benefits and $14.3 in discounted costs, using 
a 7 percent real discount rate. Therefore, the project is expected to generate a Net Present Value of 
$13.3 million and a Benefit/Cost Ratio of 1.94. 
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Table ES-3: Summary of Total Project Benefits and Costs 

Calendar Year Project Year Direct Beneficiaries 
Total 

Benefits 
($2016) 

Total Costs 
($2016) 

Undiscounted 
Net Benefits 

($2016) 

Discounted 
Total 

Benefits at 
7% ($2016) 

Discounted 
Total Costs 

at 7% ($2016) 

Discounted 
Net Benefits 

at 7% 
($2016) 

2017 1 

Workers otherwise 
unemployed (shadow wage 
benefit); not quantified 

$0 -$574,376 -$574,376 $0 -$574,376 -$574,376 
2018 2 $0 -$1,771,475 -$1,771,475 $0 -$1,655,584 -$1,655,584 
2019 3 $0 -$1,771,475 -$1,771,475 $0 -$1,547,275 -$1,547,275 
2020 4 $0 -$2,761,660 -$2,761,660 $0 -$2,254,337 -$2,254,337 
2021 5 $0 -$6,904,150 -$6,904,150 $0 -$5,267,143 -$5,267,143 
2022 6 $0 -$4,142,490 -$4,142,490 $0 -$2,953,538 -$2,953,538 
2023 7 

Federal and State 
governments, pedestrians, 
cyclists, motorists, local 
residents and businesses, 
trucking companies, 
AMTRAK and their 
passengers, property owners 
along the project corridor, 
and other residents across 
the country. 

$2,081,201 $0 $2,081,201 $1,386,792 $0 $1,386,792 
2024 8 $2,140,480 $0 $2,140,480 $1,332,983 $0 $1,332,983 
2025 9 $2,204,362 $0 $2,204,362 $1,282,959 $0 $1,282,959 
2026 10 $2,272,976 $0 $2,272,976 $1,236,348 $0 $1,236,348 
2027 11 $2,346,618 $0 $2,346,618 $1,192,902 $0 $1,192,902 
2028 12 $2,425,730 $0 $2,425,730 $1,152,447 $0 $1,152,447 
2029 13 $2,511,284 $0 $2,511,284 $1,115,040 $0 $1,115,040 
2030 14 $2,603,746 $0 $2,603,746 $1,080,462 $0 $1,080,462 
2031 15 $2,703,482 $0 $2,703,482 $1,048,457 $0 $1,048,457 
2032 16 $2,811,211 $0 $2,811,211 $1,018,912 $0 $1,018,912 
2033 17 $2,926,861 $0 $2,926,861 $991,429 $0 $991,429 
2034 18 $3,052,365 $0 $3,052,365 $966,301 $0 $966,301 
2035 19 $3,187,800 $0 $3,187,800 $943,155 $0 $943,155 
2036 20 $3,329,139 $0 $3,329,139 $920,535 $0 $920,535 
2037 21 $3,480,411 $0 $3,480,411 $899,404 $0 $899,404 
2038 22 $3,629,291 $0 $3,629,291 $876,521 $0 $876,521 
2039 23 $3,742,223 $0 $3,742,223 $844,669 $0 $844,669 
2040 24 $3,859,947 $0 $3,859,947 $814,244 $0 $814,244 
2041 25 $3,982,941 $0 $3,982,941 $785,223 $0 $785,223 
2042 26 $4,111,319 $0 $4,111,319 $757,507 $0 $757,507 
2043 27 $4,245,820 $0 $4,245,820 $731,111 $0 $731,111 
2044 28 $4,386,643 $0 $4,386,643 $705,944 $0 $705,944 
2045 29 $4,534,134 $0 $4,534,134 $681,944 $0 $681,944 
2046 30 $4,688,563 $0 $4,688,563 $659,038 $0 $659,038 
2047 31 $4,850,523 $0 $4,850,523 $637,199 $0 $637,199 
2048 32 $5,018,895 $0 $5,018,895 $616,185 $0 $616,185 
2049 33 $5,196,204 $0 $5,196,204 $596,218 $0 $596,218 
2050 34 $5,382,757 $0 $5,382,757 $577,218 $0 $577,218 
2051 35 $5,576,485 $0 $5,576,485 $558,872 $0 $558,872 
2052 36 $12,719,848 $0 $12,719,848 $1,191,378 $0 $1,191,378 
Total     $116,003,258 -$17,925,626 $98,077,632 $27,601,398 -$14,252,253 $13,349,144 
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Table ES-4: Summary of Project Benefits by Benefit Type 

Calendar Year Project Year 
Reduced Travel 

Time Costs  

Improved 
Safety and 

Avoided 
Accident Costs  

Avoided 
Emissions 

Costs 

Reduced 
Vehicle 

Operating 
Costs 

Residual Value 
of 

Infrastructure 
Assets 

O&M Savings 

2017 1 $0 $0 $0 $0 $0 $0 
2018 2 $0 $0 $0 $0 $0 $0 
2019 3 $0 $0 $0 $0 $0 $0 
2020 4 $0 $0 $0 $0 $0 $0 
2021 5 $0 $0 $0 $0 $0 $0 
2022 6 $0 $0 $0 $0 $0 $0 
2023 7 $465,971 $1,584,861 $792 $20,577 $0 $9,000 
2024 8 $508,209 $1,599,860 $773 $22,638 $0 $9,000 
2025 9 $554,276 $1,615,253 $754 $25,078 $0 $9,000 
2026 10 $604,521 $1,631,052 $735 $27,668 $0 $9,000 
2027 11 $659,322 $1,647,256 $716 $30,325 $0 $9,000 
2028 12 $719,093 $1,663,886 $696 $33,055 $0 $9,000 
2029 13 $784,284 $1,680,955 $687 $36,357 $0 $9,000 
2030 14 $855,387 $1,698,474 $685 $40,199 $0 $9,000 
2031 15 $932,938 $1,716,455 $689 $44,399 $0 $9,000 
2032 16 $1,017,523 $1,734,911 $697 $49,081 $0 $9,000 
2033 17 $1,109,780 $1,753,852 $713 $53,516 $0 $9,000 
2034 18 $1,210,403 $1,773,294 $742 $58,926 $0 $9,000 
2035 19 $1,320,154 $1,793,248 $779 $64,619 $0 $9,000 
2036 20 $1,434,181 $1,813,728 $822 $71,409 $0 $9,000 
2037 21 $1,558,059 $1,834,741 $867 $77,744 $0 $9,000 
2038 22 $1,678,927 $1,856,309 $930 $84,124 $0 $9,000 
2039 23 $1,764,374 $1,878,446 $974 $89,429 $0 $9,000 
2040 24 $1,854,174 $1,901,166 $1,023 $94,584 $0 $9,000 
2041 25 $1,948,550 $1,924,486 $1,075 $99,829 $0 $9,000 
2042 26 $2,047,736 $1,948,422 $1,129 $105,032 $0 $9,000 
2043 27 $2,151,976 $1,972,988 $1,187 $110,669 $0 $9,000 
2044 28 $2,261,529 $1,998,203 $1,247 $116,663 $0 $9,000 
2045 29 $2,376,667 $2,024,082 $1,311 $123,074 $0 $9,000 
2046 30 $2,497,674 $2,050,645 $1,377 $129,867 $0 $9,000 
2047 31 $2,624,850 $2,077,906 $1,448 $137,319 $0 $9,000 
2048 32 $2,758,510 $2,105,887 $1,521 $143,976 $0 $9,000 
2049 33 $2,898,986 $2,134,606 $1,599 $152,013 $0 $9,000 
2050 34 $3,046,625 $2,164,083 $1,680 $161,369 $0 $9,000 
2051 35 $3,201,794 $2,194,337 $1,766 $169,588 $0 $9,000 
2052 36 $3,364,877 $2,225,390 $1,856 $178,226 $6,940,500 $9,000 
Total   $50,211,350 $55,998,784 $31,271 $2,551,353 $6,940,500 $270,000 
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Table ES-5: Summary of Pertinent Quantifiable Data 

Calendar Year Project Year 
Avoided Person 

Hours of Delay at 
Crossing 

Avoided Gasoline 
Consumption 

(Gallons) 

Avoided Diesel 
Consumption 

(Gallons) 

Avoided Motor Oil 
Consumption 

(Quarts) 

Avoided 
Fatalities 

Avoided 
Injuries 

2017 1 0 0 0 0 0 0 
2018 2 0 0 0 0 0 0 
2019 3 0 0 0 0 0 0 
2020 4 0 0 0 0 0 0 
2021 5 0 0 0 0 0 0 
2022 6 0 0 0 0 0 0 
2023 7 31,098 4,988 1,098 553 0.12 2.29 
2024 8 33,917 5,440 1,198 603 0.12 2.34 
2025 9 36,992 5,933 1,307 658 0.12 2.39 
2026 10 40,345 6,471 1,425 718 0.13 2.44 
2027 11 44,002 7,057 1,554 783 0.13 2.50 
2028 12 47,991 7,697 1,695 854 0.13 2.55 
2029 13 52,342 8,395 1,849 931 0.13 2.61 
2030 14 57,087 9,156 2,016 1,016 0.13 2.67 
2031 15 62,263 9,986 2,199 1,108 0.13 2.73 
2032 16 67,908 10,891 2,399 1,208 0.13 2.79 
2033 17 74,065 11,879 2,616 1,318 0.13 2.85 
2034 18 80,781 12,956 2,853 1,437 0.13 2.91 
2035 19 88,105 14,130 3,112 1,567 0.13 2.98 
2036 20 95,715 15,351 3,381 1,703 0.13 3.05 
2037 21 103,983 16,677 3,673 1,850 0.13 3.12 
2038 22 112,049 17,970 3,958 1,993 0.14 3.19 
2039 23 117,752 18,885 4,159 2,095 0.14 3.27 
2040 24 123,745 19,846 4,371 2,201 0.14 3.34 
2041 25 130,044 20,856 4,593 2,313 0.14 3.42 
2042 26 136,663 21,918 4,827 2,431 0.14 3.50 
2043 27 143,620 23,034 5,073 2,555 0.14 3.58 
2044 28 150,931 24,206 5,331 2,685 0.14 3.66 
2045 29 158,616 25,439 5,603 2,822 0.14 3.75 
2046 30 166,691 26,734 5,888 2,965 0.14 3.84 
2047 31 175,179 28,095 6,188 3,116 0.15 3.93 
2048 32 184,099 29,526 6,503 3,275 0.15 4.02 
2049 33 193,474 31,029 6,834 3,442 0.15 4.12 
2050 34 203,328 32,610 7,182 3,617 0.15 4.22 
2051 35 213,683 34,271 7,548 3,801 0.15 4.32 
2052 36 224,567 36,016 7,932 3,995 0.15 4.42 
Total   3,351,037 537,439 118,365 59,615 4.08 96.8 
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In addition to the monetized benefits presented in Tables ES-3 to ES-5, the project would generate 
benefits that are difficult to monetize.  A brief description of those benefits is provided below. 

Economic Competitiveness 

 Improved Travel Time Reliability 

On average, motorists are delayed 56 times per day at each roadway-railway crossing. With 
some trains nearly one and a half miles in length, crossings are closed for approximately three to 
five minutes for each train to pass. Delays are further compounded by the time required for the 
vehicle queues created by the train crossing to dissipate.  In addition, queued vehicles may block 
adjacent intersections, most importantly the Barker / Trent intersection causing delays to through 
traffic on Trent Avenue (SR 290). Reduced rail grade crossing blockages will improve travel time 
reliability as there will be a significantly lower chance for drivers to be delayed thus reducing the 
unpredictability of trips in the area.  

 Improved Access to Future Development Potential 

Close to 500 acres of prime industrially-zoned parcels and 75 acres of residentially-zoned parcels 
are undeveloped because property owners and developers cannot afford to mitigate the failing 
operating conditions at the Barker Road/Trent Avenue intersection. These parcels, and several 
hundred more acres beyond the city limits are some of the last undeveloped parcels available for 
industrial use in the area. The improvements at the intersection will provide excess capacity at 
the intersection and help promote new development. 

Quality of Life 

 Improved Connectivity 

Grade separation will provide pedestrian and cycling facilities allowing for greater connectivity 
and promotion of active lifestyles, in addition to improved access to nearby businesses and other 
public facilities. The BNSF Railway bisects the northern parts of Spokane Valley from the main 
city south of the railway. On Barker Road, the BNSF railway provides a barrier between 
neighborhoods, industrial jobs, and recreation areas. Developers north of the Barker Road/BNSF 
crossing are seeking to expand the more than 300-acre Highland Estates neighborhood and 
develop 100 additional acres within the Vista Grande Subdivision. The new grade-separated 
crossing and roundabout will provide sidewalks, making the route more appealing to pedestrians 
and bicyclists.  In addition to an improved crossing of the railroad tracks, the roundabout will 
create a safer and more comfortable crossing of Trent Avenue. 

 Improved Emergency Vehicle Access 

Key emergency services (fire, police, and EMS) are located south of the railway crossing. The 
long and frequent delays at the rail crossings causes delays for providing emergency services to 
the north.  Eliminating Barker and Flora Road grade crossing blockages will improve travel time 
and reliability for emergency responders that may otherwise not be able to pass or be forced to 
take a longer route. 

 Reduced Noise Pollution  

Spokane Valley residents have long complained about the noise pollution of the train whistles. 
Federal law requires locomotives to sound their horns at 96 to 100 decibels as they approach at-
grade crossings and continue blowing the horn until the train clears the crossing. Not only do the 
horns disturb the peacefulness of the surrounding area, medical studies have linked loud noises, 
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such as train whistles, to stress-related health problems1.  As part of the broader Bridging the 
Valley plan, all existing at-grade crossings will be eliminated, which will allow noise from train 
horns and whistles to be severely reduced.  The Barker Road project alone will remove two of the 
at-grade rail crossings (N. Flora Road crossing will be closed in conjunction with the Barker Road 
grade-separation) which will significantly reduce the amount of train horn and whistle noise and 
serves as an incremental improvement toward the overall goal of removing all at-grade crossings. 

2 Introduction 
This document provides detailed technical information on the economic analyses conducted in support of 
the Grant Application for the Barker Road/BNSF Grade Separation project. 

 Section 1 – Executive Summary 

 Section 2 – Introduction: Outlines the BCA document layout and structure to assist USDOT 
reviewer. 

 Section 3 - Methodological Framework: Introduces the conceptual framework used in the Benefit-
Cost Analysis (BCA).   

 Section 4 - Project Overview: Provides an overview of the project, including a brief description of 
existing conditions and proposed alternatives; a summary of cost estimates and schedule; and a 
description of the types of effects that the Barker Road/BNSF Grade Separation is expected to 
generate.   

 Section 5 - General Assumptions: Discusses the general assumptions used in the estimation of 
project costs and benefits. 

 Section 6 – Demand Projections:  Estimates of travel demand and traffic volumes.  

 Section 7 – Merit Criteria: Details the specific data elements and assumptions used to address 
the goals of the project and to comply with program requirements. 

 Section 8 – Merit Criteria Outcome Measurement, Data and Assumptions:  Estimates the 
project’s Net Present Value (NPV), its Benefit/Cost Ratio (BCR) and other project evaluation 
metrics. 

 Section 9 – Benefit Cost Sensitivity Analysis: Provides the outcomes of the sensitivity analysis 
that evaluates the different assumptions made by the City and the impact that the variability of 
those assumptions may have on the overall project.  

 Section 10 - Supplementary Data Tables: Includes a breakdown of all benefits associated with 
the five merit criteria outcomes for the project, including annual estimates of benefits and costs, 
as well as intermediate values to assist DOT in its review of the application. 

 

                                                   
1 “Spokane Valley, Cheney residents want to silence train whistles.” The Spokesman‐Review, March 6, 

2016. See attachment. 
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3 Methodological Framework 
Benefit-Cost Analysis (BCA) is a conceptual framework that quantifies in monetary terms as many of the 
costs and benefits of a project as possible.  Benefits are broadly defined.  They represent the extent to 
which people impacted by the project are made better-off, as measured by their own willingness-to-pay.  
In other words, central to BCA is the idea that people are best able to judge what is “good” for them, what 
improves their well-being or welfare.   

BCA also adopts the view that a net increase in welfare (as measured by the summation of individual 
welfare changes) is a good thing, even if some groups within society are made worse-off.  A project or 
proposal would be rated positively if the benefits to some are large enough to compensate the losses of 
others.   

Finally, BCA is typically a forward-looking exercise, seeking to anticipate the welfare impacts of a project 
or proposal over its entire life-cycle.  Future welfare changes are weighted against today’s changes 
through discounting, which is meant to reflect society’s general preference for the present, as well as 
broader inter-generational concerns.  

The specific methodology developed for this application was developed using the above BCA principles 
and is consistent with the USDOT Benefit-Cost Analysis Guidance for TIGER and INFRA Applications 
(July 2017).  In particular, the methodology involves: 

 Establishing existing and future conditions under the Build and No Build scenarios; 
 Assessing benefits with respect to each of the five merit criteria outcomes identified in the Notice 

of Funding Opportunity; 
 Measuring benefits in dollar terms, whenever possible, and expressing benefits and costs in a 

common unit of measurement; 
 Using DOT guidance for the valuation of travel time savings, safety benefits and reductions in air 

emissions, while relying on industry best practice for the valuation of other effects; 
 Discounting future benefits and costs with the real discount rates recommended by the DOT (7 

percent, and 3 percent for sensitivity analysis); and 
 Conducting a sensitivity analysis to assess the impacts of changes in key estimating 

assumptions. 

4 Project Overview 
With increasing growth in freight train traffic, the Barker Road grade crossing is becoming increasingly 
difficult for motorists, pedestrians, and other users to safely cross. Extended delays at the project location 
result in inefficient emergency services access, noise pollution from train whistles, inefficient freight truck 
movements along a preferred long-haul freight route, and a lack of industrial development potential due to 
a Level of Service (LOS) 'F' operating condition. The Barker Road/BNSF Grade Separation Project 
replaces an existing at-grade crossing with an overpass of BNSF’s railroad tracks.  This application 
presents a revised version of this project from previous applications includes a value engineering 
component that significantly reduced the cost of the project while maintaining benefits.  The updated 
project includes: 

 Grade-separation of Barker Road and the BNSF railroad tracks; 
 Replacement of the existing stop-controlled intersection at Barker Road / Trent Avenue with a 

roundabout; and 
 The closure of the North Flora Road at-grade crossing. 

 
The project will improve the current conditions in the area and in nearby neighborhoods by: 

 Creating an overpass which will foster increased connectivity for all transportation network users. 
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 Convert an existing intersection into an improved roundabout allowing a greater flow of traffic 
 Improving public safety by eliminating rail/vehicle encounters at two at-grade crossings 
 Improving travel time reliability through the elimination of rail crossing blockages, allowing for 

greater predictability in travel times 
 Improving emergency services access along the Project corridor 
 Eliminating wait times and prolonged queuing both at the crossing and along the Project corridor 
 Eliminating vehicle queuing along Trent Avenue as a result of train crossings 
 Reducing noise pollution arising from train whistles at two at-grade crossings 
 Unlocking the economic development potential of prime industrial, commercial, and mixed-use 

land 

4.1 Base Case and Alternative Case 
4.1.1 Base Case 
The Base Case for the Barker Road Grade Separation project is defined as the No Build scenario. In the 
Base Case, the lack of grade separation and continued freight train growth continues to delay road users 
and maintains the LOS ‘F’ designation. Vehicle queuing along Trent Avenue continues to pose severe 
safety concerns.  

The key assumptions used to define the Base Case (No Build Scenario) are as follows: 

 Average Annual Daily Traffic (AADT) on Trent Avenue (East of Barker Road) of 15,137 (2016), 
growing at a rate of 2.9% per year which is the historical 10-year annual average growth rate 
(AAGR) based upon City of Spokane Valley traffic counts. Forecasted peak volume AADT is in 
line with historical trends and is derived from the Spokane Regional Transportation Council’s 
travel demand model.  

 AADT on Trent Avenue (West of Barker Road) of 21,533 (2015), growing at a rate of 2.6% per 
year which is the historical 10-year annual average growth rate (AAGR) based upon City of 
Spokane Valley traffic counts. Forecasted peak volume AADT is in line with historical trends is 
derived from the Spokane Regional Transportation Council’s travel demand model. 

 AADT at the Barker Road crossing of 5,544 (2015), growing at a rate of 5.1% per year derived 
using the historical 10-year annual average growth rate. Forecasted peak volume AADT is in line 
with historical trends and is derived from the Spokane Regional Transportation Council’s travel 
demand model.  AADT is broken down by the following modes: 

o 87% passenger vehicles 

o 12% trucks, and 

o 1% transit  

 56 daily freight trains (2016) growing at a rate of 3.8% per year until 2035, in line with WSDOT 
projections, and 3.4% per year thereafter taking into account anticipated freight growth 

 Average freight train speed of 25 miles per hour 

 Average freight train length of 6,500 feet 

 2 daily passenger trains (2016) growing at rate of 2.0% per year 

 Average passenger train speed of 35 miles per hour 

 Average passenger train length of 1,000 feet 

 Average lead and lag time for gate closure of 0.6 minutes 
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4.1.2 Alternative Case 
The Alternative Case is defined as the Build scenario. In the Alternative Case, grade separation will 
eliminate train/vehicle encounters and eliminate wait times at the Barker Road crossing. The existing 
intersection is converted to a roundabout allowing for greater flow of traffic and reduced collision severity. 
Traffic congestion and related safety concerns along Trent Avenue [due to train crossings] are eliminated. 
While it is expected that the Barker Road/BNSF grade separation will spur additional development of 
industrial lands south of the existing crossing, the build scenario assumes identical traffic growth as that 
in the base case.  This is done in the interest of providing a conservative estimate of benefits.  
Assumptions specific to the Alternative Case include the following: 

 Average Annual Daily Traffic (AADT) on Trent Avenue (East of Barker Road) of 15,137 (2016), 
growing at a rate of 2.9% per year which is the historical 10-year annual average growth rate 
(AAGR) based upon City of Spokane Valley traffic counts. Forecasted peak volume AADT is in 
line with historical trends and is derived from the Spokane Regional Transportation Council’s 
travel demand model.  

 AADT on Trent Avenue (West of Barker Road) of 21,533 (2015), growing at a rate of 2.6% per 
year which is the historical 10-year annual average growth rate (AAGR) based upon City of 
Spokane Valley traffic counts. Forecasted peak volume AADT is in line with historical trends is 
derived from the Spokane Regional Transportation Council’s travel demand model. 

 AADT at the Barker Road crossing of 5,544 (2015), growing at a rate of 5.1% per year derived 
using the historical 10-year annual average growth rate. Forecasted peak volume AADT is in line 
with historical trends and is derived from the Spokane Regional Transportation Council’s travel 
demand model.  AADT is broken down by the following modes: 

o 87% passenger vehicles (same as Base Case) 

o 12% trucks (same as Base Case), and 

o 1% transit  (same as Base Case) 

 56 daily freight trains (2016, same as Base Case) growing at a rate of 3.8% per year until 2035, 
in line with WSDOT projections, and 3.4% per year thereafter taking into account anticipated 
freight growth 

 Average freight train speed of 25 miles per hour (same as Base Case) 

 Average freight train length of 6,500 feet (same as Base Case) 

 2 daily passenger trains (2016, same as Base Case) growing at a rate of 2.0% per year (same as 
Base Case) 

 Average passenger train speed of 35 miles per hour (same as Base Case) 

 Average passenger train length of 1,000 feet (same as Base Case) 

 Average lead and lag time of 0.6 minutes (same as Base Case) 

Flora Road closure was originally considered in the analysis, however further research and modelling 
results showed negligible impacts to vehicle-miles traveled and additional delay travel time. Further, 
closure of the Flora Road/BNSF crossing will also remove the south leg of the Flora Road / Trent 
Avenue intersection, providing vehicle delay reductions at that intersection as well. Although the closure 
will require a small amount of traffic to re-route, the delay savings due to the improved 
Barker/Trent intersection will result in a net reduction in peak hour delay. In the interest of providing a 
conservative estimate of benefits, these peak hour travel time savings have not been included.   
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4.2 Project Cost and Schedule 
The Barker Road/BNSF Grade Separation project leverages non-Federal funding to provide optimal 
project cost delivery. Table 1 summarizes the project’s capital expenditure funding components, with 
design work commencing in 2018 and project delivery estimated for 2023.  

Table 1:  Cost Summary Table  

Capital Expenditures 
2016 Dollars 

Year of Expenditure 
Dollars 

2017 $574,376 $574,376 

2018 $1,771,475 $1,824,619 

2019 $1,771,475 $1,824,619 

2020 $2,761,660 $3,017,740 

2021 $6,904,150 $7,544,351 

2022 $4,142,490 $4,526,611 
Total $17,925,626 $19,312,317 

Note: Totals include 2017 previously incurred expenditures 

Table 2:  Capital Cost Components 

Capital Expenditures 
2016 Dollars 

Year of Expenditure 
Dollars 

Previously Incurred Costs $574,376 $574,376 
Construction Costs $12,553,000 $13,717,002 
Design Engineering $1,882,950 $1,939,439 
Right-of-Way $1,660,000 $1,709,800 
Construction Engineering $1,255,300 $1,371,700 
Total Project Cost $17,925,626 $19,312,317 
Note: Totals include 2017 previously incurred expenditures 

Table 3:  Summary of Anticipated Funding Sources, Millions of 2016 Dollars 

Funding 
Source 

Capital 
Percent of  

Total Capital Cost 
Financed 

Federal Sources 

Federal Earmark $719,921 3.8% 
Non-Federal Sources 

Washington State Freight 
Mobility Strategic Investment 
Board (FMSIB) 

$3,747,600 20.0% 

City of Spokane Valley $3,630,321 19.4% 

Washington State Legislature $1,320,009 7.0% 

BNSF Estimated Contribution 
(per 23 CFR 646.210 & to be 
calculated at 30% design) 

$300,000 1.6% 

Total Non-Federal Sources $8,997,930 48.0% 

Unfunded Amount $9,020,149 48.1% 
Total Future Project Costs $18,738,000 100%  
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The main benefit categories associated with the project are mapped into the five merit criteria outcomes 
set forth by the DOT in the table below. 

Table 4:  Expected Effects on Mobility Criteria Outcomes and Benefit Categories 

Merit Criteria 
Impact 

Categories 
Description Monetized Qualitative 

State of Good 
Repair 

Residual Value 
of Infrastructure 
Assets 

Residual Value of Infrastructure Assets Yes - 

Operations & 
Maintenance 
Cost Savings 

Reduction in maintenance costs for the 
existing at-grade crossing Yes - 

Economic 
Competitiveness 

Reduced Travel 
Time Costs  

Reduced Travel Time Costs from Vehicle 
Idling and Delay Time at Barker Road 
Crossing 

Yes - 

Reduced Vehicle 
Operating Costs 

Reduced Vehicle Operating Costs from 
Vehicle Idling and Delay Time at Barker Road 
Crossing 

Yes - 

Improved Travel 
Time Reliability 

Fewer rail crossing blockages will improve 
travel time reliability as there will be a 
significantly lower chance for drivers to be 
delayed thus reducing the unpredictability of 
trips in the area. This also allows both short 
and long-haul trucks to experience increase in 
delivery timeliness 

- Yes 

Improve Access 
to Future 
Development 
Potential 

Unconstrained access to  500 acres of prime 
industrially-zoned parcels and 75 acres of 
residentially-zoned parcels 

- Yes 

Quality of Life 

Improved 
Connectivity 

Grade separation will provide pedestrian and 
cycling facilities allowing for greater 
connectivity and promotion of active lifestyles, 
in addition to improved access to nearby 
businesses and other public facilities 

- Yes 

Improved 
Emergency 
Vehicle Access 

Fewer rail crossing blockages will improve 
travel time reliability as there will be a 
significantly lower chance for drivers to be 
delayed thus reducing the unpredictability of 
trips in the area. 

- Yes 

Reduced Noise 
Pollution 

Grade separation will reduce noise pollution 
from train whistles. - Yes 

Safety Outcomes 
Improved Safety 
and Avoided 
Accident Costs  

Improved Safety and Avoided Accident Costs 
from Eliminated Barker Road Grade Crossing Yes - 

Environmental 
Sustainability 

Avoided 
Emissions Costs 

Avoided Emission Costs from Vehicle Idling 
and Delay Time at Barker Road Crossing Yes - 
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5 General Assumptions 
The BCA measures benefits against costs throughout a period of analysis beginning at the start of 
construction and including 30 years of operations. 

The monetized benefits and costs are estimated in 2016 Dollars with future dollars discounted in 
compliance with TIGER requirements using a 7 percent real rate, and sensitivity testing at 3 percent. 

The methodology makes several important assumptions and seeks to avoid overestimation of benefits 
and underestimation of costs. Specifically: 

 Input prices are expressed in 2016 Dollars; 
 The period of analysis begins in 2017 and ends in 2052.  It includes project development and 

construction years (2018 - 2022) and 30 full years of operations (2023 - 2052). 
 A constant 7 percent real discount rate is assumed throughout the period of analysis. A 3 percent 

real discount rate is used for sensitivity analysis. 

6 Demand Projections 
Accurate demand projections are important to ensure the reasonable BCA output results. The 
magnitudes of the long-term benefits accruing over the Barker Road Grade Separation project study 
period are a function of vehicle traffic at the Barker Road Crossing and Barker Road / Trent Avenue 
intersection, and freight and passenger train growth. 

6.1 Methodology 
Recent and historical traffic counts supplied by the City of Spokane Valley were used to inform and 
provide historical 10-year annual average growth rates. Moreover, although motorists may choose to take 
longer detours to avoid the congested and unreliable crossings which could be avoided in the Alternative 
Case, the additional benefits of avoided detours were not estimated due to a lack of reliable data. 

6.2 Assumptions 
All assumptions used in the estimation of demand inputs for the Barker Road Grade Separation project 
are provided in Table 5. 
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Table 5:  Assumptions used in the Estimation of Demand 

Variable Name Unit Value Source 

Barker Road Crossing 

AADT (2015) vehicles/day 5,544 

2015 actual traffic count data.  Share of vehicle counts based upon 
engineering estimates 

Passenger 
Vehicles % 87.0% 

Trucks % 12.0% 
Buses % 1.00% 

AADT Growth Rate % 5.08% 
Historical 10-year average annual growth rate at crossing validated 
through comparison with Spokane Regional Transportation Council 
(SRTC) Travel Demand Model (TDM) outputs 

Trains at Crossing 
in 2035 trains/day 114 WSDOT State Rail Plan 

http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-
736131D98106/0/StateRailPlanFinal201403.pdf 

Freight Train 
Traffic Growth 
(2016-2035) 

% 3.81% 

Freight Train 
Traffic Growth 
(2036-2052) 

% 3.40% HDR assumption.  Growth is capped at 125 trains per day. 

Passenger Train 
Traffic Growth % 2.00% HDR assumption based on long term population growth 

Freight Trains at 
Crossing (2016) trains/day 56.0 

WSDOT State Rail Plan 
http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-
736131D98106/0/StateRailPlanFinal201403.pdf 

Passenger Trains 
at Crossing (2016) trains/day 2.00 Amtrak 

Avg. Freight Train 
Speed miles/hour 25.0 BNSF 

Avg. Passenger 
Train Speed miles/hour 30.0 HDR assumption 

Avg. Freight Train 
Length feet 6,500 BNSF 

Avg. Passenger 
Train Length feet 1,000 HDR assumption 

Lead and Lag 
Time minutes 0.60 HDR based upon industry standard 

Trent Avenue Intersection 

AADT, East of 
Barker Road 
(2016) 

vehicles/day 15,137 

Traffic counts conducted in 2015 and 2016 AADT, West of 
Barker Road 
(2015) 

vehicles/day 21,533 

AADT Growth Rate 
East of Barker 
Road 

% 2.93% 
Historical 10-year average annual growth rate validated through 
comparison with SRTC Travel Demand Model outputs AADT Growth Rate 

West of Barker 
Road 

% 2.64% 

 

6.3 Demand Projections 
The resulting projections for average traffic volumes at the Barker Road crossing and Trent Avenue 
intersection, as well as train volumes and expected hours of vehicle delay (Base Case) are presented in 
the table below. 

http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-736131D98106/0/StateRailPlanFinal201403.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-736131D98106/0/StateRailPlanFinal201403.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-736131D98106/0/StateRailPlanFinal201403.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/F67D73E5-2F2D-40F2-9795-736131D98106/0/StateRailPlanFinal201403.pdf
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Table 6:  Demand Projections 

Category 2023 2033 2043 2052 

Total Annual Traffic at Barker Road Crossing 2,988,010 4,902,096 8,042,325 12,556,870 

Total Annual Traffic at Trent Ave. Intersection 9,847,497 12,776,587 16,576,920 20,954,821 

Annual Freight Trains at Barker Road Crossing 26,559 38,610 45,625 45,625 

Annual Passenger Trains at Barker Road Crossing 839 1,022 1,246 1,489 

Total Vehicle Hours of Delay - Passenger Vehicles 13,951 33,227 64,430 100,744 

Total Vehicle Hours of Delay - Trucks 1,924 4,583 8,887 13,896 

Total Vehicle Hours of Delay - Bus Driver and Passenger 160 382 741 1,158 

 

7 Merit Criteria Outcome Measurement, Data 
and Assumptions 

This section describes the measurement approach used for each benefit or impact category identified in 
Table ES-1 and provides an overview of the associated methodology, assumptions, and estimates. 

7.1 State of Good Repair Outcomes 
7.1.1 Methodology 
The proposed project would contribute to the state of good repair by converting an existing intersection 
into an improved roundabout. Due to the time period considered for the analysis, the remaining (or 
residual) value of the new infrastructure asset is not fully captured. As a result, the residual value of the 
new grade separation overpass is monetized. The estimated overpass lifespan was deducted from the 
benefit cost analysis benefit period to obtain the service life outside the study period. The remaining life 
as a factor of the estimated asset service life was multiplied by the project capital costs to derive the 
estimate. 

7.1.2 Assumptions 
The assumptions used in the estimation of State of Good Repair benefits are summarized in the table 
below.   
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Table 7:  Assumptions used in the Estimation of State of Good Repair Benefits 

Variable Name Unit Value Source 

Estimated Asset Service Life years 50.0 Transportation for America, Bridges Overview. "Expected 
Lifespan of 50 years." 

BCA Benefit Period  years 30.0 
 HDR Calculations 

Service Life Remaining years 20.0 
Project Capital Costs 2016$ $17,351,250 
Annual Maintenance Cost 
Savings 2016$ $9,000 Estimate based upon long term maintenance of at-grade 

crossing infrastructure 

7.1.3 Benefit Estimates 
The table below shows the estimated residual value of the new infrastructure asset.  With a 7 percent 
discount rate, the estimated present value is $0.6 million. See Section 10.3 for more information.  

Table 8:  Estimates of State of Good Repair Benefits, 2016 Dollars 

  

In Project Opening 
Year 

Over the Project Lifecycle 

In Constant Dollars 
Discounted at 7 

Percent 

Residual Value of Infrastructure 
Assets $0  $6,940,500 $650,068 

Operations & Maintenance Cost 
Savings $9,000  $270,000 $79,627 

Total $9,000  $7,210,500  $729,695  

7.2 Economic Competitiveness 
To quantify the benefits associated with economic outcomes, multiple impacts were considered primarily 
in relevance to motorists. Specifically, these impacts included travel time costs, vehicle operating costs, 
and pavement maintenance costs – all of which were monetized. 

7.2.1 Methodology 
Travel time savings will be generated for motorists (automobiles, trucks, and transit buses) at the Barker 
Road crossing. Reduced crossing blockage times will lead to decreased vehicle travel time costs which 
are monetized using DOT guidance for value of time of automobile drivers and passengers, bus 
passengers, as well as heavy vehicle truck drivers and bus drivers. Out-of-pocket vehicle operating cost 
savings will accrue from decreased vehicle wait times and idling as a result of the new overpass across 
Trent Avenue. The out-of-pocket cost savings were monetized based on the change in delay time and 
associated fuel and oil used while idling. 

Travel time savings in hours between the Base and the Alternative Cases were estimated based on 
AADT forecasts derived on the City of Spokane’s historical traffic counts and the Federal Rail 
Administration (FRA) database regarding daily train counts, speeds, and lengths. The expected crossing 
time delay was then derived by applying the probability of delay which is a function of train frequency, 
speed, length, and lead and lag time.  

Value of time for vehicle type, as well as occupancy assumptions for both automobiles and trucks are 
available in the Benefit-Cost Analysis Guidance for TIGER and INFRA Applications published by US 
DOT.  The average transit bus occupancy was derived from consultation with the City of Spokane Valley. 
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The estimate for travel time savings is simply the product of hours of delay, vehicle occupancy, and 
respective value of time. 

The reduction in vehicle idling time at Barker Road crossing will translate into lower vehicle operating 
costs from reduced fuel and motor oil consumption in the Alternative. The change in vehicle delay time 
(by vehicle type and by year) is multiplied by the associated vehicle fuel consumption rate to obtain 
annual estimates of fuel consumption from idling. This multiplied by the cost per unit of fuel provides an 
estimate of the change in fuel costs.  The same methodology is applied to track the change in motor oil 
consumption and costs. The sum of the two costs produces an estimate for the overall vehicle operating 
cost impacts due to vehicle delay time at the crossing. 

7.2.2 Assumptions 
The assumptions used in the estimation of economic outcomes and benefits are summarized in the table 
below.   

Table 9:  Assumptions used in the Estimation of Economic Competitiveness 

Variable Name Unit Date Value Source 

Average Passenger 
Vehicle Occupancy persons 2016-2052 1.39 

Federal Highway Administration Highway 
Statistics 2015, Table VM1  Average Truck 

Occupancy persons 2016-2052 1.00 

Average Transit Bus 
Occupancy persons 2016-2052 60.0 City of Spokane Valley 

Value of Time for 
Automobile Driver 
and Passenger 

2016$/hour 2016-2052 $14.1 
Revised Departmental Guidance on Valuation of 
Travel Time in Economic Analysis 
  
https://www.transportation.gov/office-
policy/transportation-policy/revised-departmental-
guidance-valuation-travel-time-economic 

Value of Time for 
Truck Driver 2016$/hour 2016-2052 $27.2 

Value of Time for 
Bus Driver 2016$/hour 2016-2052 $28.3 

Value of Time for 
Bus Passenger 2016$/hour 2016-2052 $14.1 

Vehicle Fuel Burned 
at Idle - Automobile gal/hr 2016-2052 0.36 

US DOE: Alternative Fuels Data Center and 
Argonne National Laboratory, "Idle Reduction 
Savings Worksheet" (2014) - Average of gasoline 
passenger vehicles 

Vehicle Diesel 
Burned at Idle - 
Truck 

gal/hr 2016-2052 0.49 
US DOE: Alternative Fuels Data Center and 
Argonne National Laboratory, "Idle Reduction 
Savings Worksheet" (2014) - Combination Trucks 

Vehicle Diesel 
Burned at Idle - 
Transit Bus 

gal/hr 2016-2052 0.97 
US DOE: Alternative Fuels Data Center and 
Argonne National Laboratory, "Idle Reduction 
Savings Worksheet" (2014) - Transit Bus 

Average 
Consumption of 
Motor Oil per Hour 

quarts/hr 2016-2052 0.03 

Based on US DOT: HERS-ST Highway 
Economic Requirements System (2002) oil 
consumption of 1.38qt/1000miles and assuming 
that "One hour of idle time is equal to 
approximately 25 miles of driving" (Ford Motor 
Company, 2011) 

Cost of Motor Oil - 
Automobile 2016$/hour 2016-2052 $9.96  Average oil price sourced from HERS model and 

inflated to 2016$ by Motor Oil CPI (BLS 
CUUR0000SS47021) Cost of Motor Oil - 

Truck 2016$/hour 2016-2052 $3.98  

https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-valuation-travel-time-economic
https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-valuation-travel-time-economic
https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-valuation-travel-time-economic
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Variable Name Unit Date Value Source 

Cost of Motor Oil - 
Bus 2016$/hour 2016-2052 $3.98  

Gasoline Retail Price 2016$/gallon 

2016 $1.79  

Gasoline and Diesel Source: US EIA Annual 
Energy Outlook 2016. Converted to 2016$, net of 
Federal & State Taxes 

2017 $1.89  
2018 $1.85  
2019 $2.07  
2020 $2.19  
2021 $2.31  
2022 $2.42  
2023 $2.46  
2024 $2.48  
2025 $2.53  
2026 $2.57  
2027 $2.58  
2028 $2.57  
2029 $2.60  
2030 $2.64  
2031 $2.69  
2032 $2.73  
2033 $2.73  
2034 $2.76  
2035 $2.78  
2036 $2.84  
2037 $2.85  
2038 $2.87  
2039 $2.91  
2040 $2.94  
2041 $2.96  
2042 $2.96  
2043 $2.98  
2044 $2.99  
2045 $3.00  
2046 $3.02  
2047 $3.04  
2048 $3.02  
2049 $3.04  
2050 $3.08  
2051 $3.08  
2052 $3.08  

Diesel Retail Price 2016$/gallon 

2016 $1.82  

Gasoline and Diesel Source: US EIA Annual 
Energy Outlook 2016. Converted to 2016$, net of 
Federal & State Taxes 

2017 $2.14  
2018 $2.41  
2019 $2.60  
2020 $2.72  
2021 $2.80  
2022 $2.91  
2023 $2.96  
2024 $3.00  
2025 $3.09  
2026 $3.14  
2027 $3.19  
2028 $3.20  
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Variable Name Unit Date Value Source 

2029 $3.25  
2030 $3.31  
2031 $3.37  
2032 $3.44  
2033 $3.44  
2034 $3.49  
2035 $3.51  
2036 $3.58  
2037 $3.59  
2038 $3.61  
2039 $3.65  
2040 $3.67  
2041 $3.68  
2042 $3.68  
2043 $3.68  
2044 $3.69  
2045 $3.71  
2046 $3.73  
2047 $3.78  
2048 $3.79  
2049 $3.82  
2050 $3.86  
2051 $3.86  
2052 $3.86  

 

7.2.3 Benefit Estimates 
The complete set of economic outcomes is shown in the table below. With a 7 percent discount rate, the 
estimated present value of benefits over the project life cycle is over $11.3 million. These benefits accrue 
to many users including motorists, local residents and businesses, and shippers. See Section 10.5 and 
10.6 for additional information.  

Table 10:  Estimates of Economic Benefits, 2016 Dollars 

  
In Project Opening Year 

Over the Project Lifecycle 

In Constant Dollars Discounted at 7 Percent 

Reduced Travel Time Costs  $465,971 $50,211,350 $10,716,095 

Reduced Vehicle Operating Costs $20,577 $2,551,353 $530,378 

Total $486,548  $52,762,703  $11,246,472  

 

Improved Travel Time Reliability 

On average, people and freight are delayed 56 times per day at each roadway-railway crossing. With 
trains nearly one and a half miles in length, crossings are closed for approximately three to five minutes 
for each train to pass. Delays are further compounded by the time required for the vehicle queues created 
by the train crossing to dissipate.  In addition, queued vehicles may block adjacent intersections, most 
importantly the Barker / Trent intersection causing delays to through traffic on Trent Avenue (SR 290). 
Reduced rail grade crossing blockages will improve travel time reliability as there will be a significantly 
lower chance for drivers to be delayed thus reducing the unpredictability of trips in the area.  
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Improved Access to Future Development Potential 

Close to 500 acres of prime industrially-zoned parcels and 75 acres of residentially-zoned parcels are 
undeveloped because property owners and developers cannot afford to mitigate the failing operating 
conditions at the Barker Road/Trent Avenue intersection. These parcels, and several hundred more acres 
beyond the city limits are some of the last undeveloped parcels available for industrial use in the area. 
The improvements at the intersection will provide excess capacity at the intersection and help promote 
new development. 

7.3 Quality of Life Outcomes 
Improved Connectivity 

Grade separation will provide pedestrian and cycling facilities allowing for greater connectivity and 
promotion of active lifestyles, in addition to improved access to nearby businesses and other public 
facilities. The BNSF Railway bisects the northern parts of Spokane Valley from the main city south of the 
railway. On Barker Road, the BNSF railway provides a barrier between neighborhoods, industrial jobs, 
and recreation areas. Developers north of the Barker Road/BNSF crossing are seeking to expand the 
more than 300-acre Highland Estates neighborhood and develop 100 additional acres within the Vista 
Grande Subdivision. The new grade-separated crossing and roundabout will provide sidewalks, making 
the route more appealing to pedestrians and bicyclists.  In addition to an improved crossing of the railroad 
tracks, the roundabout will create a safer and more comfortable crossing of Trent Avenue.  Finally, access 
to three schools north of Trent Avenue is greatly improved. 

Improved Emergency Vehicle Access 

Key emergency services (fire, police, and EMS) are located south of the railway crossing. The long and 
frequent delays at the rail crossings causes delays for providing emergency services to the north.  
Reduced Barker and Flora Road grade crossing blockages will improve travel time and reliability for 
emergency responders that may otherwise not be able to pass or be forced to take a longer route. 

Reduced Noise Pollution 

Spokane Valley residents have long complained about the noise pollution of the train whistles. Federal 
law requires locomotives to sound their horns at 96 to 100 decibels as they approach at-grade crossings 
and continue blowing the horn until the train clears the crossing. Not only do the horns disturb the 
peacefulness of the surrounding area, medical studies have linked loud noises, such as train whistles, to 
stress-related health problems, such as stroke and heart disease2.  As part of the broader Bridging the 

Valley plan, all existing at-grade crossings will be eliminated between Spokane, WA and Athol, ID, which 
will allow noise from train horns and whistles to be practically nonexistent.  The Barker Road project alone 
will remove two of the at-grade rail crossings (N. Flora Road crossing will be closed in conjunction with 
the Barker Road grade-separation) will significantly reduce the amount of train horn and whistle noise and 
serves as an incremental improvement toward the overall goal of removing all at-grade crossings. 

7.4 Safety Outcomes 
The proposed project would contribute to promoting DOT’s safety merit outcome through accident 
reductions due to eliminated train/vehicle encounters at the Barker Road grade crossing. 

                                                   
2 “Spokane Valley, Cheney residents want to silence train whistles.” The Spokesman‐Review, March 6, 

2016.  
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7.4.1 Methodology 
Accident costs, and impacts on life, limb and property, are a significant component of road user costs. 
Road safety is a key economic factor in the planning of roads, as well as an important indicator of 
transportation efficiency, while outside of the economic context, highway safety is often the object of 
public concern and a leading social issue. Estimating safety benefits requires data on the frequency and 
severity of accidents for the type of road and area under consideration; in addition, the costs of injuries 
and fatalities must be monetized. Base Case collisions at the Barker Road crossing were derived using 
the FRA’s collision prediction formulae. Collisions at the Barker Road / Trent Avenue intersection were 
calculated using crash data provided by the City of Spokane Valley and crash modification factors (CMF) 
obtained from the US DOT Crash Modification Factor Clearinghouse.  

7.4.2 Assumptions 
The assumptions used in the estimation of safety benefits are summarized in the table below.   

Table 11:  Assumptions used in the Estimation of Safety Benefits 

Variable Name Unit Value Source 

Value of a Statistical Life $/fatality $9,600,000 
US DOT, Guidance on Treatment of the 
Economic Value of a Statistical Life in U.S. 
Department of Transportation Analyses. 2016 

Average Cost per Injury in 
Accident $/injury $174,000 

US DOT, Based on MAIS Injury Severity 
Scale and KACBO-AIS Conversion if Injury 
Unknown. Department of Transportation 
Analyses. 2016 

Average Cost per PDO 
Accident  $/vehicle $4,252 The Economic and Societal Impact of Motor 

Vehicle Crashes, 2010. Inflated to 2016$ 

2017 Expected Accident 
Rate accidents/year 1.0866 

HDR Calculations Using FRA Collision 
Prediction Formulae  See: 
https://www.ite.org/marketplace/gradecrossing 
/sec03.htm 
 

2026 Expected Accident 
Rate accidents/year 1.0868 

2036 Expected Accident 
Rate accidents/year 1.0869 

2046 Expected Accident 
Rate accidents/year 1.0869 

2052 Expected Accident 
Rate accidents/year 1.0869 

Fatalities as Share of Total 
Accidents % 9.09% 

HDR calculation using FRA GX Tool.  See: 
https://www.fra.dot.gov/Page/P1056 
  

Injuries as Share of Total 
Accidents % 36.4% 

 PDO as Share of Total 
Accidents % 54.5% 

Crash Modification Factor factor 0.18 

US DOT Crash Modification Factor 
Clearinghouse. "Convert Intersection With 
Minor-Road Stop Control to Modern 
Roundabout 

Expected Intersection 
Fatalities - No Build fatalities/year 0.03 

Washington Department of Transportation 
Expected Intersection Injuries  
- No Build injuries/year 1.97 

https://www.ite.org/marketplace/gradecrossing/sec03.htm
https://www.ite.org/marketplace/gradecrossing/sec03.htm
https://www.fra.dot.gov/Page/P1056
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Variable Name Unit Value Source 

Expected Intersection 
Fatalities - Build fatalities/year 0.00 

Washington Department of Transportation 
Expected Intersection Injuries  
- Build injuries/year 0.36 

Growth in Intersection 
Accidents – No Build %/year 2.64% Historical 10-year Average Annual Growth 

Rate at Crossing 

7.4.3 Benefit Estimates 
The table below shows the benefit estimates of eliminated train/vehicle encounters. With a 7 percent 
discount rate applied to the benefits, the estimated present value is $15.6 million.  See Section 10.6 for 
additional information.  

Table 12:  Estimates of Safety Benefits, 2016 Dollars 

  

In Project Opening 
Year 

Over the Project Lifecycle 

In Constant Dollars 
Discounted at 7 

Percent 

Improved Safety and Avoided Accident 
Costs  $1,584,861 $55,998,784 $15,617,453 

Total $1,584,861  $55,998,784  $15,617,453  

7.5 Environmental Sustainability Outcomes 
The proposed project would contribute to environmental sustainability benefits through a net reduction in 
emissions due to reduced vehicle delay time at the Barker Road Crossing. Environmental costs are 
increasingly considered as an important component in the evaluation of transportation projects and the 
main environmental impacts of vehicle use and exhaust emissions can impose wide-ranging social costs 
on people, material, and vegetation. The negative effects of pollution depend not only on the quantity of 
pollution produced, but also on the types of pollutants emitted and the conditions into which the pollution 
is released. 

7.5.1 Methodology 
The change in vehicle delay time at the Barker Road crossing is used to estimate the total fuel 
consumption while idling by vehicle type. The total estimated vehicle delay times are multiplied by the 
appropriate emission factors for tons of for CO2, NOx VOC, PM, and SO2 per hour of vehicle idling. Each 
pollutant is then multiplied by its monetary value to get the total emission cost impact due to vehicle delay 
time. 

7.5.2 Assumptions 
The assumptions used in the estimation of environmental sustainability benefits are summarized in the 
table below. 
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Table 13:  Assumptions used in the Estimation Environmental Sustainability Benefits 

Variable Name Unit Year Value Source 

Highway Emissions Inputs 

NOx per Gallon of Fuel 
Burned - Highway 
Vehicles (Idling) 

grams/hour 

2016 4.10 

MOVES Average Annual Emissions Factors for 
Idling, Using US National Default Fleet Mix of 
Highway Vehicles 

2017 3.48 
2018 3.07 
2019 2.71 
2020 2.40 
2021 2.13 
2022 1.91 
2023 1.72 
2024 1.55 
2025 1.40 
2026 1.28 
2027 1.16 
2028 1.06 
2029 0.98 
2030 0.91 
2031 0.86 
2032 0.81 
2033 0.78 
2034 0.75 
2035 0.74 
2036 0.72 
2037 0.71 
2038 0.71 
2039 0.70 
2040 0.70 
2041 0.70 
2042 0.70 
2043 0.70 
2044 0.70 
2045 0.70 
2046 0.70 
2047 0.70 
2048 0.70 
2049 0.70 
2050 0.70 
2051 0.70 
2052 0.70 

VOC per Gallon of Fuel 
Burned - Highway 
Vehicles (Idling) 

grams/hour 

2016 1.03 

MOVES Average Annual Emissions Factors for 
Idling, Using US National Default Fleet Mix of 
Highway Vehicles 

2017 0.81 
2018 0.68 
2019 0.57 
2020 0.48 
2021 0.41 
2022 0.35 
2023 0.31 
2024 0.27 
2025 0.23 
2026 0.21 
2027 0.19 
2028 0.17 
2029 0.15 
2030 0.14 
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Variable Name Unit Year Value Source 

2031 0.13 
2032 0.12 
2033 0.12 
2034 0.11 
2035 0.11 
2036 0.11 
2037 0.11 
2038 0.11 
2039 0.10 
2040 0.10 
2041 0.10 
2042 0.10 
2043 0.10 
2044 0.10 
2045 0.10 
2046 0.10 
2047 0.10 
2048 0.10 
2049 0.10 
2050 0.10 
2051 0.10 
2052 0.10 

PM per Gallon of Fuel 
Burned - Highway 
Vehicles (Idling) 

grams/hour 

2016 0.21 

MOVES Average Annual Emissions Factors for 
Idling, Using US National Default Fleet Mix of 
Highway Vehicles 

2017 0.19 
2018 0.17 
2019 0.15 
2020 0.13 
2021 0.11 
2022 0.10 
2023 0.09 
2024 0.08 
2025 0.07 
2026 0.06 
2027 0.06 
2028 0.05 
2029 0.04 
2030 0.04 
2031 0.04 
2032 0.03 
2033 0.03 
2034 0.03 
2035 0.03 
2036 0.03 
2037 0.03 
2038 0.03 
2039 0.03 
2040 0.03 
2041 0.03 
2042 0.03 
2043 0.03 
2044 0.03 
2045 0.03 
2046 0.03 
2047 0.03 
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Variable Name Unit Year Value Source 

2048 0.03 
2049 0.03 
2050 0.03 
2051 0.03 
2052 0.03 

SO₂ per Gallon of Fuel 
Burned - Highway 
Vehicles (Idling) 

grams/hour 

2016 0.05 

MOVES Average Annual Emissions Factors for 
Idling, Using US National Default Fleet Mix of 
Highway Vehicles 

2017 0.02 
2018 0.02 
2019 0.02 
2020 0.02 
2021 0.02 
2022 0.02 
2023 0.02 
2024 0.02 
2025 0.02 
2026 0.02 
2027 0.02 
2028 0.02 
2029 0.02 
2030 0.02 
2031 0.02 
2032 0.02 
2033 0.02 
2034 0.02 
2035 0.02 
2036 0.02 
2037 0.02 
2038 0.02 
2039 0.02 
2040 0.02 
2041 0.02 
2042 0.02 
2043 0.02 
2044 0.02 
2045 0.02 
2046 0.02 
2047 0.02 
2048 0.02 
2049 0.02 
2050 0.02 
2051 0.02 
2052 0.02 

Emission Value Inputs 

NOx cost per short ton 2016$/short 
ton 

2016-
2052 $7,377 

Corporate Average Fuel Economy for MY2017-
MY2025 Passenger Cars and Light Trucks (August 
2012), page 922, Table VIII-16, “Economic Values 
Used for Benefits Computations (2010 dollars)”. 
Inflated to 2016$ 

VOC cost per short ton 2016$/short 
ton 

2016-
2052 $1,872 

PM cost per short ton 2016$/short 
ton 

2016-
2052 $337,459 

SO₂ cost per short ton 2016$/short 
ton 

2016-
2052 $43,600 
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7.5.3 Benefit Estimates 
The table below shows the benefit estimates of reducing vehicle delay times. With a 7 percent discount 
rate, the estimated present value of benefits over the project life cycle is $7.8 thousand dollars.  

Table 14:  Estimates of Community and Environmental Benefits, 2016 Dollars 

  
In Project Opening Year 

Over the Project Lifecycle 

In Constant Dollars Discounted at 7 Percent 

Avoided Emissions Costs $792 $31,271 $7,778 
Total $792  $31,271  $7,778  

 

8 Summary of Findings and Benefit-Cost 
Outcomes 

The tables below summarizes the BCA findings.  Annual costs and benefits are computed over the 
lifecycle of the project (36 years). As stated earlier, construction is expected to be completed by 2022 with 
2023 being the project opening year.  Benefits accrue during the full operation of the project. 

Table 15:  Overall Results of the Benefit Cost Analysis, 2016 Dollars 

Project Evaluation Metric 7% Discount Rate 3% Discount Rate 

Total Discounted Benefits  $27,601,398 $59,271,371 
Total Discounted Costs  $14,252,253 $16,198,946 
Net Present Value  $13,349,144 $43,072,425 
Benefit / Cost Ratio 1.94 3.66 
Internal Rate of Return (%) 12.3% 
Payback Period (years) 7.75 

 

Considering all monetized benefits and costs, the estimated internal rate of return of the project is 12.3 
percent.  With a 7 percent real discount rate, the $14.3 million investment would result in $27.6 million in 
total benefits for a Net Present Value of $13.4 million and a Benefit/Cost ratio of approximately 1.94. 

With a 3 percent real discount rate, the Net Present Value of the project would increase to $43.1 million, 
for a Benefit/Cost ratio of 3.66. 
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Table 16:  Benefit Estimates by Merit Criteria Outcome for the Full Build Alternative 

Merit Criteria Impact Categories 
7% Discount 

Rate 
3% Discount 

Rate 

State of Good Repair 
Residual Value of Infrastructure Assets $650,068 $2,466,538 

O&M Savings $79,627 $152,168 

Economic 
Competitiveness 

Reduced Travel Time Costs  $10,716,095 $24,637,817 

Reduced Vehicle Operating Costs $530,378 $1,238,822 

Improved Travel Time Reliability n/a n/a 

Improve Access to Future Development 
Potential n/a n/a 

Quality of Life 

Improved Connectivity n/a n/a 

Improved Emergency Vehicle Access n/a n/a 

Reduced Noise Pollution n/a n/a 

Safety 
Improved Safety and Avoided Accident 
Costs  $15,617,453 $30,759,759 

Environmental 
Sustainability 

Avoided Emissions Costs $7,778 $16,267 

Total Benefit Estimates $27,601,398 $59,271,371 
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9 Benefit Cost Sensitivity Analysis 
9.1 Variation in Key Inputs and Assumptions 
The BCA outcomes presented in the previous sections rely on a large number of assumptions and long-
term projections; both of which are subject to considerable uncertainty. 

The primary purpose of the sensitivity analysis is to help identify the variables and model parameters 
whose variations have the greatest impact on the BCA outcomes: the “critical variables.”  

The sensitivity analysis can also be used to:  
 Evaluate the impact of changes in individual critical variables – how much the final results would vary 

with reasonable departures from the “preferred” or most likely value for the variable;  and 
 Assess the robustness of the BCA and evaluate, in particular, whether the conclusions reached under 

the “preferred” set of input values are significantly altered by reasonable departures from those 
values. 

The outcomes of the quantitative analysis for the Barker Road Grade Separation project using a 7 
percent discount rate are summarized in the table below.  The table provides the percentage changes in 
project NPV associated with variations in variables or parameters, as indicated in the column headers.    

Table 17:  Quantitative Assessment of Sensitivity, Summary (Discounted at 7%) 

Original NPV 
(discounted 

at 7%) 
Parameters 

Change in 
Parameter 

Value 

New NPV 
(discounted at 7%) 

Change in 
NPV  

New B/C Ratio 

$13,349,144 

Capital Cost 
Estimates 

+25% Growth in 
Capital Cost $10,092,192 -24.4% 1.57 

-25% Growth in 
Capital Cost $16,606,097 24.4% 2.53 

AADT Growth 
Rate 

+2% Growth per 
year $21,976,927 64.6% 2.54 

-2% Growth per 
year $7,766,190 -41.8% 1.54 

Freight Train 
Growth Rate 

+2% Growth per 
year $13,367,889 0.1% 1.94 

-2% Growth per 
year $13,276,742 -0.5% 1.93 

 

As to be expected, lowering the growth rates for both traffic and freight train growth reduce the net 
present value of the projects. However, freight train growth does not significantly alter the results of the 
project due to the capacity constraints of the rail network, resulting in the net present value changing by 
no more than 0.5%. Traffic growth provides significant variation, with a 2% increase or decrease resulting 
in the net present value to range between increasing $8.6 million to decreasing $5.5 million. Decreasing 
or increasing capital costs by 25% results in the BCR ranging between 1.57 and 2.53, and roughly a 1% 
change in net present value for a 1% change in capital costs. The sensitivity analysis indicates that the 
Barker Road Grade Separation project is robust across the changes, with the benefit cost ratio exceeding 
1 in each of the cases examined, resulting in beneficial impacts to stakeholders and society.   
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10 Supplementary Data Tables 
This section breaks down all benefits associated with the five merit criteria outcomes (State of Good 
Repair, Economic Competitiveness, Quality of Life, Safety, and Environmental Sustainability) in annual 
form for the Barker Road Grade Separation project.  Supplementary data tables are also provided for 
some specific benefit categories.   
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10.1 Annual Estimates of Total Project Benefits and Costs 
Calendar Year Project Year 

Total Benefits 
($2016) 

Total Costs 
($2016) 

Undiscounted Net Benefits 
($2016) 

Discounted Net 
Benefits at 7% 

Discounted Net 
Benefits at 3% 

2017 1 $0 -$574,376 -$574,376 -$574,376 -$574,376 
2018 2 $0 -$1,771,475 -$1,771,475 -$1,655,584 -$1,719,879 
2019 3 $0 -$1,771,475 -$1,771,475 -$1,547,275 -$1,669,785 
2020 4 $0 -$2,761,660 -$2,761,660 -$2,254,337 -$2,527,310 
2021 5 $0 -$6,904,150 -$6,904,150 -$5,267,143 -$6,134,248 
2022 6 $0 -$4,142,490 -$4,142,490 -$2,953,538 -$3,573,348 
2023 7 $2,081,201 $0 $2,081,201 $1,386,792 $1,742,973 
2024 8 $2,140,480 $0 $2,140,480 $1,332,983 $1,740,406 
2025 9 $2,204,362 $0 $2,204,362 $1,282,959 $1,740,144 
2026 10 $2,272,976 $0 $2,272,976 $1,236,348 $1,742,047 
2027 11 $2,346,618 $0 $2,346,618 $1,192,902 $1,746,104 
2028 12 $2,425,730 $0 $2,425,730 $1,152,447 $1,752,399 
2029 13 $2,511,284 $0 $2,511,284 $1,115,040 $1,761,364 
2030 14 $2,603,746 $0 $2,603,746 $1,080,462 $1,773,024 
2031 15 $2,703,482 $0 $2,703,482 $1,048,457 $1,787,320 
2032 16 $2,811,211 $0 $2,811,211 $1,018,912 $1,804,409 
2033 17 $2,926,861 $0 $2,926,861 $991,429 $1,823,923 
2034 18 $3,052,365 $0 $3,052,365 $966,301 $1,846,731 
2035 19 $3,187,800 $0 $3,187,800 $943,155 $1,872,496 
2036 20 $3,329,139 $0 $3,329,139 $920,535 $1,898,561 
2037 21 $3,480,411 $0 $3,480,411 $899,404 $1,927,019 
2038 22 $3,629,291 $0 $3,629,291 $876,521 $1,950,923 
2039 23 $3,742,223 $0 $3,742,223 $844,669 $1,953,038 
2040 24 $3,859,947 $0 $3,859,947 $814,244 $1,955,803 
2041 25 $3,982,941 $0 $3,982,941 $785,223 $1,959,343 
2042 26 $4,111,319 $0 $4,111,319 $757,507 $1,963,589 
2043 27 $4,245,820 $0 $4,245,820 $731,111 $1,968,764 
2044 28 $4,386,643 $0 $4,386,643 $705,944 $1,974,819 
2045 29 $4,534,134 $0 $4,534,134 $681,944 $1,981,765 
2046 30 $4,688,563 $0 $4,688,563 $659,038 $1,989,575 
2047 31 $4,850,523 $0 $4,850,523 $637,199 $1,998,351 
2048 32 $5,018,895 $0 $5,018,895 $616,185 $2,007,494 
2049 33 $5,196,204 $0 $5,196,204 $596,218 $2,017,878 
2050 34 $5,382,757 $0 $5,382,757 $577,218 $2,029,441 
2051 35 $5,576,485 $0 $5,576,485 $558,872 $2,041,244 
2052 36 $12,719,848 $0 $12,719,848 $1,191,378 $4,520,423 
Total   $116,003,258 -$17,925,626 $98,077,632 $13,349,144 $43,072,425 
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10.2 Annual Demand Projections 

Calendar Year Project Year 

Total Annual 
Traffic at 

Barker Road 
Crossing 

Total Annual 
Traffic at Trent 

Ave. Intersection 

Annual Freight 
Trains at 

Barker Road 
Crossing 

Annual 
Passenger Trains 

at Barker Road 
Crossing 

Total Vehicle 
Hours of Delay - 

Passenger 
Vehicles 

Total Vehicle 
Hours of 
Delay - 
Trucks 

Total Vehicle 
Hours of Delay - 
Bus Driver and 

Passenger 

2017 1 6,083 23,077 58.1 2.04 0 0 0 
2018 2 6,391 23,686 60.4 2.08 0 0 0 
2019 3 6,716 24,311 62.7 2.12 0 0 0 
2020 4 7,056 24,952 65.0 2.16 0 0 0 
2021 5 7,415 25,610 67.5 2.21 0 0 0 
2022 6 7,791 26,286 70.1 2.25 0 0 0 
2023 7 8,186 26,979 72.8 2.30 13,951 1,924 160 
2024 8 8,602 27,691 75.5 2.34 15,216 2,099 175 
2025 9 9,038 28,422 78.4 2.39 16,595 2,289 191 
2026 10 9,497 29,172 81.4 2.44 18,099 2,496 208 
2027 11 9,979 29,941 84.5 2.49 19,740 2,723 227 
2028 12 10,485 30,731 87.7 2.54 21,530 2,970 247 
2029 13 11,018 31,542 91.1 2.59 23,481 3,239 270 
2030 14 11,577 32,374 94.6 2.64 25,610 3,532 294 
2031 15 12,164 33,228 98.2 2.69 27,932 3,853 321 
2032 16 12,782 34,105 101.9 2.75 30,465 4,202 350 
2033 17 13,430 35,004 105.8 2.80 33,227 4,583 382 
2034 18 14,112 35,928 109.8 2.86 36,239 4,999 417 
2035 19 14,828 36,876 114.0 2.91 39,525 5,452 454 
2036 20 15,581 37,849 117.9 2.97 42,939 5,923 494 
2037 21 16,372 38,847 121.9 3.03 46,648 6,434 536 
2038 22 17,202 39,872 125.0 3.09 50,267 6,933 578 
2039 23 18,075 40,924 125.0 3.15 52,825 7,286 607 
2040 24 18,993 42,003 125.0 3.22 55,514 7,657 638 
2041 25 19,957 43,112 125.0 3.28 58,340 8,047 671 
2042 26 20,970 44,249 125.0 3.35 61,309 8,456 705 
2043 27 22,034 45,416 125.0 3.41 64,430 8,887 741 
2044 28 23,152 46,614 125.0 3.48 67,710 9,339 778 
2045 29 24,327 47,844 125.0 3.55 71,157 9,815 818 
2046 30 25,562 49,106 125.0 3.62 74,780 10,315 860 
2047 31 26,859 50,402 125.0 3.70 78,588 10,840 903 
2048 32 28,222 51,732 125.0 3.77 82,590 11,392 949 
2049 33 29,654 53,096 125.0 3.84 86,796 11,972 998 
2050 34 31,159 54,497 125.0 3.92 91,216 12,582 1,048 
2051 35 32,741 55,935 125.0 4.00 95,862 13,222 1,102 
2052 36 34,402 57,410 125.0 4.08 100,744 13,896 1,158 
Total   592,412 1,358,822 3,694 106 1,503,327 207,355 17,280 
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10.3 State of Good Repair: Annual Benefits Estimates 
Calendar Year Project Year 

O&M 
Savings 

Residual Value of 
Infrastructure Assets 

Total State of Good 
Repair Benefits 

Total Discounted 
Benefits at 7% 

Total Discounted 
Benefits at 3% 

2017 1 $0 $0 $0 $0 $0 
2018 2 $0 $0 $0 $0 $0 
2019 3 $0 $0 $0 $0 $0 
2020 4 $0 $0 $0 $0 $0 
2021 5 $0 $0 $0 $0 $0 
2022 6 $0 $0 $0 $0 $0 
2023 7 $9,000 $0 $9,000 $5,997 $7,537 
2024 8 $9,000 $0 $9,000 $5,605 $7,318 
2025 9 $9,000 $0 $9,000 $5,238 $7,105 
2026 10 $9,000 $0 $9,000 $4,895 $6,898 
2027 11 $9,000 $0 $9,000 $4,575 $6,697 
2028 12 $9,000 $0 $9,000 $4,276 $6,502 
2029 13 $9,000 $0 $9,000 $3,996 $6,312 
2030 14 $9,000 $0 $9,000 $3,735 $6,129 
2031 15 $9,000 $0 $9,000 $3,490 $5,950 
2032 16 $9,000 $0 $9,000 $3,262 $5,777 
2033 17 $9,000 $0 $9,000 $3,049 $5,609 
2034 18 $9,000 $0 $9,000 $2,849 $5,445 
2035 19 $9,000 $0 $9,000 $2,663 $5,287 
2036 20 $9,000 $0 $9,000 $2,489 $5,133 
2037 21 $9,000 $0 $9,000 $2,326 $4,983 
2038 22 $9,000 $0 $9,000 $2,174 $4,838 
2039 23 $9,000 $0 $9,000 $2,031 $4,697 
2040 24 $9,000 $0 $9,000 $1,899 $4,560 
2041 25 $9,000 $0 $9,000 $1,774 $4,427 
2042 26 $9,000 $0 $9,000 $1,658 $4,298 
2043 27 $9,000 $0 $9,000 $1,550 $4,173 
2044 28 $9,000 $0 $9,000 $1,448 $4,052 
2045 29 $9,000 $0 $9,000 $1,354 $3,934 
2046 30 $9,000 $0 $9,000 $1,265 $3,819 
2047 31 $9,000 $0 $9,000 $1,182 $3,708 
2048 32 $9,000 $0 $9,000 $1,105 $3,600 
2049 33 $9,000 $0 $9,000 $1,033 $3,495 
2050 34 $9,000 $0 $9,000 $965 $3,393 
2051 35 $9,000 $0 $9,000 $902 $3,294 
2052 36 $9,000 $6,940,500 $6,949,500 $650,911 $2,469,737 
Total   $270,000 $6,940,500 $7,210,500 $729,695 $2,618,706 
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10.4 Economic Competitiveness:  Pertinent Quantifiable Impacts 
Calendar Year Project Year 

Avoided Person Hours of 
Delay at Rail Crossings 

Avoided Gasoline 
Consumption (Gallons) 

Avoided Diesel 
Consumption (Gallons) 

Avoided Motor Oil 
Consumption (Quarts) 

2017 1 0 0 0 0 
2018 2 0 0 0 0 
2019 3 0 0 0 0 
2020 4 0 0 0 0 
2021 5 0 0 0 0 
2022 6 0 0 0 0 
2023 7 31,098 4,988 1,098 553 
2024 8 33,917 5,440 1,198 603 
2025 9 36,992 5,933 1,307 658 
2026 10 40,345 6,471 1,425 718 
2027 11 44,002 7,057 1,554 783 
2028 12 47,991 7,697 1,695 854 
2029 13 52,342 8,395 1,849 931 
2030 14 57,087 9,156 2,016 1,016 
2031 15 62,263 9,986 2,199 1,108 
2032 16 67,908 10,891 2,399 1,208 
2033 17 74,065 11,879 2,616 1,318 
2034 18 80,781 12,956 2,853 1,437 
2035 19 88,105 14,130 3,112 1,567 
2036 20 95,715 15,351 3,381 1,703 
2037 21 103,983 16,677 3,673 1,850 
2038 22 112,049 17,970 3,958 1,993 
2039 23 117,752 18,885 4,159 2,095 
2040 24 123,745 19,846 4,371 2,201 
2041 25 130,044 20,856 4,593 2,313 
2042 26 136,663 21,918 4,827 2,431 
2043 27 143,620 23,034 5,073 2,555 
2044 28 150,931 24,206 5,331 2,685 
2045 29 158,616 25,439 5,603 2,822 
2046 30 166,691 26,734 5,888 2,965 
2047 31 175,179 28,095 6,188 3,116 
2048 32 184,099 29,526 6,503 3,275 
2049 33 193,474 31,029 6,834 3,442 
2050 34 203,328 32,610 7,182 3,617 
2051 35 213,683 34,271 7,548 3,801 
2052 36 224,567 36,016 7,932 3,995 
Total   3,351,037 537,439 118,365 59,615 



City of Spokane Valley | Bridging the Valley: Barker Road Grade Separation 
 Benefit Cost Analysis Supplementary Documentation 

 

   | 36 

10.5 Economic Competitiveness:  Annual Benefit Estimates 
Calendar Year Project Year 

Reduced Travel 
Time Costs  

Reduced Vehicle 
Operating Costs 

Total Economic 
Competitiveness Benefits 

Total Discounted 
Benefits at 7% 

Total Discounted 
Benefits at 3% 

2017 1 $0 $0 $0 $0 $0 
2018 2 $0 $0 $0 $0 $0 
2019 3 $0 $0 $0 $0 $0 
2020 4 $0 $0 $0 $0 $0 
2021 5 $0 $0 $0 $0 $0 
2022 6 $0 $0 $0 $0 $0 
2023 7 $465,971 $20,577 $486,548 $324,208 $407,476 
2024 8 $508,209 $22,638 $530,847 $330,585 $431,627 
2025 9 $554,276 $25,078 $579,354 $337,190 $457,348 
2026 10 $604,521 $27,668 $632,189 $343,869 $484,520 
2027 11 $659,322 $30,325 $689,647 $350,582 $513,162 
2028 12 $719,093 $33,055 $752,147 $357,340 $543,367 
2029 13 $784,284 $36,357 $820,641 $364,374 $575,581 
2030 14 $855,387 $40,199 $895,586 $371,636 $609,851 
2031 15 $932,938 $44,399 $977,338 $379,028 $646,135 
2032 16 $1,017,523 $49,081 $1,066,604 $386,586 $684,612 
2033 17 $1,109,780 $53,516 $1,163,295 $394,048 $724,927 
2034 18 $1,210,403 $58,926 $1,269,329 $401,837 $767,965 
2035 19 $1,320,154 $64,619 $1,384,773 $409,704 $813,408 
2036 20 $1,434,181 $71,409 $1,505,590 $416,308 $858,617 
2037 21 $1,558,059 $77,744 $1,635,803 $422,723 $905,704 
2038 22 $1,678,927 $84,124 $1,763,052 $425,800 $947,727 
2039 23 $1,764,374 $89,429 $1,853,803 $418,428 $967,486 
2040 24 $1,854,174 $94,584 $1,948,758 $411,084 $987,420 
2041 25 $1,948,550 $99,829 $2,048,379 $403,831 $1,007,667 
2042 26 $2,047,736 $105,032 $2,152,768 $396,646 $1,028,174 
2043 27 $2,151,976 $110,669 $2,262,645 $389,617 $1,049,176 
2044 28 $2,261,529 $116,663 $2,378,193 $382,723 $1,070,636 
2045 29 $2,376,667 $123,074 $2,499,741 $375,967 $1,092,579 
2046 30 $2,497,674 $129,867 $2,627,541 $369,335 $1,114,987 
2047 31 $2,624,850 $137,319 $2,762,169 $362,858 $1,137,977 
2048 32 $2,758,510 $143,976 $2,902,487 $356,347 $1,160,957 
2049 33 $2,898,986 $152,013 $3,050,998 $350,075 $1,184,816 
2050 34 $3,046,625 $161,369 $3,207,994 $344,008 $1,209,498 
2051 35 $3,201,794 $169,588 $3,371,382 $337,878 $1,234,077 
2052 36 $3,364,877 $178,226 $3,543,103 $331,857 $1,259,160 
Total   $50,211,350 $2,551,353 $52,762,703 $11,246,472 $25,876,639 
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10.6 Safety Outcomes: Pertinent Quantifiable Impacts 
Calendar Year Project Year Fatalities Avoided Injuries Avoided 

2017 1 0.00 0.00 
2018 2 0.00 0.00 
2019 3 0.00 0.00 
2020 4 0.00 0.00 
2021 5 0.00 0.00 
2022 6 0.00 0.00 
2023 7 0.12 2.29 
2024 8 0.12 2.34 
2025 9 0.12 2.39 
2026 10 0.13 2.44 
2027 11 0.13 2.50 
2028 12 0.13 2.55 
2029 13 0.13 2.61 
2030 14 0.13 2.67 
2031 15 0.13 2.73 
2032 16 0.13 2.79 
2033 17 0.13 2.85 
2034 18 0.13 2.91 
2035 19 0.13 2.98 
2036 20 0.13 3.05 
2037 21 0.13 3.12 
2038 22 0.14 3.19 
2039 23 0.14 3.27 
2040 24 0.14 3.34 
2041 25 0.14 3.42 
2042 26 0.14 3.50 
2043 27 0.14 3.58 
2044 28 0.14 3.66 
2045 29 0.14 3.75 
2046 30 0.14 3.84 
2047 31 0.15 3.93 
2048 32 0.15 4.02 
2049 33 0.15 4.12 
2050 34 0.15 4.22 
2051 35 0.15 4.32 
2052 36 0.15 4.42 
Total   4.08 96.8 
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10.7 Safety Outcomes: Annual Benefit Estimates 
Calendar Year Project Year 

Improved Safety and Avoided 
Accident Costs  

Total Safety 
Benefits 

Total Discounted Benefits 
at 7% 

Total Discounted Benefits 
at 3% 

2017 1 $0 $0 $0 $0 
2018 2 $0 $0 $0 $0 
2019 3 $0 $0 $0 $0 
2020 4 $0 $0 $0 $0 
2021 5 $0 $0 $0 $0 
2022 6 $0 $0 $0 $0 
2023 7 $1,584,861 $1,584,861 $1,056,060 $1,327,296 
2024 8 $1,599,860 $1,599,860 $996,312 $1,300,832 
2025 9 $1,615,253 $1,615,253 $940,092 $1,275,096 
2026 10 $1,631,052 $1,631,052 $887,184 $1,250,066 
2027 11 $1,647,256 $1,647,256 $837,381 $1,225,713 
2028 12 $1,663,886 $1,663,886 $790,500 $1,202,027 
2029 13 $1,680,955 $1,680,955 $746,364 $1,178,988 
2030 14 $1,698,474 $1,698,474 $704,807 $1,156,578 
2031 15 $1,716,455 $1,716,455 $665,671 $1,134,779 
2032 16 $1,734,911 $1,734,911 $628,811 $1,113,573 
2033 17 $1,753,852 $1,753,852 $594,090 $1,092,943 
2034 18 $1,773,294 $1,773,294 $561,379 $1,072,872 
2035 19 $1,793,248 $1,793,248 $530,557 $1,053,344 
2036 20 $1,813,728 $1,813,728 $501,511 $1,034,344 
2037 21 $1,834,741 $1,834,741 $474,132 $1,015,852 
2038 22 $1,856,309 $1,856,309 $448,323 $997,858 
2039 23 $1,878,446 $1,878,446 $423,990 $980,347 
2040 24 $1,901,166 $1,901,166 $401,045 $963,305 
2041 25 $1,924,486 $1,924,486 $379,406 $946,720 
2042 26 $1,948,422 $1,948,422 $358,995 $930,577 
2043 27 $1,972,988 $1,972,988 $339,740 $914,864 
2044 28 $1,998,203 $1,998,203 $321,571 $899,569 
2045 29 $2,024,082 $2,024,082 $304,426 $884,679 
2046 30 $2,050,645 $2,050,645 $288,244 $870,184 
2047 31 $2,077,906 $2,077,906 $272,969 $856,070 
2048 32 $2,105,887 $2,105,887 $258,546 $842,328 
2049 33 $2,134,606 $2,134,606 $244,927 $828,947 
2050 34 $2,164,083 $2,164,083 $232,065 $815,916 
2051 35 $2,194,337 $2,194,337 $219,915 $803,226 
2052 36 $2,225,390 $2,225,390 $208,437 $790,867 
Total   $55,998,784 $55,998,784 $15,617,453 $30,759,759 
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10.8 Environmental Sustainability:  Pertinent Quantifiable Impacts 
Calendar Year Project Year 

Annual Emissions 
Avoided - NOx (lbs) 

Annual Emissions 
Avoided - VOC (lbs) 

Annual Emissions 
Avoided - PM (lbs) 

Annual Emissions 
Avoided - SO₂ (lbs) 

Avoided Vehicle-hours of 
Delay Time 

2017 1 0.0 0.0 0.0 0.00 0 
2018 2 0.0 0.0 0.0 0.00 0 
2019 3 0.0 0.0 0.0 0.00 0 
2020 4 0.0 0.0 0.0 0.00 0 
2021 5 0.0 0.0 0.0 0.00 0 
2022 6 0.0 0.0 0.0 0.00 0 
2023 7 60.8 10.8 3.2 0.68 16,036 
2024 8 59.7 10.3 3.1 0.73 17,489 
2025 9 59.0 9.9 3.0 0.78 19,075 
2026 10 58.5 9.5 2.9 0.83 20,804 
2027 11 58.1 9.3 2.8 0.88 22,690 
2028 12 57.9 9.2 2.7 0.95 24,747 
2029 13 58.2 9.1 2.6 1.01 26,990 
2030 14 59.2 9.1 2.6 1.09 29,437 
2031 15 60.7 9.2 2.6 1.17 32,106 
2032 16 62.7 9.5 2.5 1.26 35,017 
2033 17 65.3 9.9 2.6 1.36 38,192 
2034 18 69.2 10.4 2.6 1.47 41,655 
2035 19 73.7 11.1 2.7 1.59 45,431 
2036 20 78.6 11.8 2.9 1.72 49,356 
2037 21 84.2 12.5 3.0 1.86 53,619 
2038 22 90.1 13.4 3.2 2.00 57,778 
2039 23 94.2 14.0 3.4 2.10 60,719 
2040 24 98.9 14.7 3.5 2.21 63,809 
2041 25 103.9 15.5 3.7 2.32 67,057 
2042 26 109.2 16.3 3.9 2.44 70,470 
2043 27 114.8 17.1 4.1 2.56 74,058 
2044 28 120.6 18.0 4.3 2.69 77,828 
2045 29 126.8 18.9 4.5 2.83 81,790 
2046 30 133.2 19.8 4.8 2.97 85,954 
2047 31 140.0 20.8 5.0 3.12 90,331 
2048 32 147.1 21.9 5.3 3.28 94,931 
2049 33 154.6 23.0 5.5 3.45 99,765 
2050 34 162.5 24.2 5.8 3.62 104,846 
2051 35 170.8 25.4 6.1 3.81 110,186 
2052 36 179.5 26.7 6.4 4.00 115,798 
Total   2,912.1 441.2 111.4 60.76 1,727,962 
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10.9 Environmental Sustainability: Annual Benefit Estimates 
Calendar Year Project Year Avoided Emissions Costs Total Environmental Sustainability Benefits Total Discounted Benefits at 7% Total Discounted Benefits at 3% 

2017 1 $0 $0 $0 $0 
2018 2 $0 $0 $0 $0 
2019 3 $0 $0 $0 $0 
2020 4 $0 $0 $0 $0 
2021 5 $0 $0 $0 $0 
2022 6 $0 $0 $0 $0 
2023 7 $792 $792 $528 $663 
2024 8 $773 $773 $481 $629 
2025 9 $754 $754 $439 $596 
2026 10 $735 $735 $400 $564 
2027 11 $716 $716 $364 $533 
2028 12 $696 $696 $331 $503 
2029 13 $687 $687 $305 $482 
2030 14 $685 $685 $284 $467 
2031 15 $689 $689 $267 $455 
2032 16 $697 $697 $252 $447 
2033 17 $713 $713 $242 $444 
2034 18 $742 $742 $235 $449 
2035 19 $779 $779 $231 $458 
2036 20 $822 $822 $227 $469 
2037 21 $867 $867 $224 $480 
2038 22 $930 $930 $225 $500 
2039 23 $974 $974 $220 $508 
2040 24 $1,023 $1,023 $216 $518 
2041 25 $1,075 $1,075 $212 $529 
2042 26 $1,129 $1,129 $208 $539 
2043 27 $1,187 $1,187 $204 $550 
2044 28 $1,247 $1,247 $201 $561 
2045 29 $1,311 $1,311 $197 $573 
2046 30 $1,377 $1,377 $194 $585 
2047 31 $1,448 $1,448 $190 $596 
2048 32 $1,521 $1,521 $187 $609 
2049 33 $1,599 $1,599 $183 $621 
2050 34 $1,680 $1,680 $180 $633 
2051 35 $1,766 $1,766 $177 $646 
2052 36 $1,856 $1,856 $174 $659 
Total   $31,271 $31,271 $7,778 $16,267 
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