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Project Schedule
The draft project schedule is illustrated in Figure 21 below. Longmont has completed preliminary design on this project and is ready to 
initiate the final design and construction phases as soon as funding is secured. This project schedule reflects the use of a Best Value 
Project Selection. In the case that alternative delivery is determined to not be used, this schedule will largely stay the same, with the 
3-month procurement time changed to a 3-month bidding process for Design Bid Build. 

Obligating funds in advance of the September 30, 2022 deadline - Several project elements including design, ROW, and environmental 
clearance will span several months, with all necessary preconstruction activities completed in advance of the deadline for obligation. 
Expeditious spend of BUILD Grant funds to meet the expended funds deadline (September 30, 2027) - Upon the obligation of funds, 
construction will quickly begin and the grant funds will be spent expeditiously before construction starts. With construction expected to end 
in late 2024, Longmont expects to expend funds well ahead of the program deadline with generous calendar cushion remaining in case of 
unforseen project delays.

Figure 21 Project Schedule
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ENVIRONMENTAL RISK REVIEW

Property and ROW acquisition will be completed in a timely manner - ROW impacts will be 
minimized where feasible, and discussions with impacted property owners will begin immediately. In 
the event acquisitions take longer than expected, Longmont will work with the contractor to phase 
work in a way to mitigate schedule impacts.
Required Approvals
Longmont has identified the following list of required approvals for this project.
NEPA Status
The SH 119 and Hover Street intersection was included as part of the SH 119 BRT Planning and 
Environmental Linkages (PEL) Study in 2018. PEL studies are conducted to link transportation 
planning and the environmental review process. For federally funded projects, the PEL study provides 
a foundation for National Environmental Policy Act (NEPA) scoping by informing the project purpose 
and need, defining the important issues to be addressed in the NEPA process, providing alternative 
recommendations, and providing context for how the project could be advanced. This preliminary 
analysis allows NEPA specialists to identify environmental resources that require either a complete 
analysis, a brief analysis for impacts/mitigation, or no analysis. In the PEL, several resources were 
identified as “no further reviews/analysis required” within the study area.
Using the previous environmental data and analysis collected for this corridor, it is anticipated 
these improvements will be reviewed under NEPA using a Programmatic CatEx. This means the 
project does not result in significant environmental impacts and may be processed by CDOT under a 
Programmatic CatEx agreement. The project team will aim to minimize the number of full takes and 
relocations in regard to ROW to ensure environmental impacts do not rise to the “significant” level.
Generally, the NEPA process requires approvals from United States Fish and Wildlife Services 
(USFWS), Colorado Parks and Wildlife (CPW), and State Historic Preservation Offices (SHPO). 
Coordination with these agencies has not yet begun. This project may require less documentation 
and lower levels of review and approval by these agencies due to the developed nature of the areas 
as well as existing land use and zoning.
Discussions with CDOT regarding the project’s compliance with NEPA
Previous planning efforts have determined that the future level of NEPA study anticipated is a 
Programmatic CatEx. These types of projects do not individually or cumulatively have a significant 
environmental impact and are excluded from the requirement to prepare an Environmental 
Assessment (EA) or an Environmental Impact Statement (EIS). CatExs are actions that:
• Do not induce significant impacts to planned growth or land use for the area
• Do not require the relocation of significant numbers of people
• Do not have a significant impact on any natural, cultural, recreational, historic, or other resource
• Do not involve significant air, noise, or water quality impacts
• Do not have significant impacts on travel patterns
• Do not otherwise, either individually or cumulatively, have any significant environmental impacts
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Summary of Resources Present in Study Area
Social and Community, Parks and Trails - There are existing bicycle routes/lanes along both SH 
119 and Hover Street. A barrier-separated pedestrian path through a new grade-separated tunnel 
under Hover Street will allow bicyclists and pedestrians to cross the north leg of Hover Street safely, 
resulting in a positive permanent impact.
Documentation – Section 4(f) Documentation
Hazardous Materials - Based on review of the nearby land uses and aerial mapping, there are likely 
high-potential facilities adjacent to the intersection.
Documentation – CDOT Form 881 and a Phase I Environmental Site Assessment (ESA) will be 
required for the SH 119 and Hover Street intersection. A current database of known Recognized 
Environmental Concern (RECs) will need to be obtained within 180 days of CDOT’s approval of the 
first/top part of the CatEx Form 128.
Air Quality - The project falls within the Longmont maintenance area; Denver Metro PM10 
maintenance area, and Denver-Boulder-Greeley-Fort Collins-Loveland Ozone (03) nonattainment area. 
Currently, the intersection is at LOS F and therefore elevated concentrations of carbon monoxide 
may be present. These improvements are likely to improve air quality at the intersection by reducing 
congestion. However, a reduction in congestion on roads that are to be improved will make them 
more attractive routes that can result in an increase in vehicle miles traveled that could result in 
impacts to air quality.
Documentation – The project must be included in a conforming Transportation Improvement Project 
(TIP) and the Regional Transportation Plan (RTP). It is anticipated that the intersection improvements 
will require “Hot Spot Modeling” due to the intersection reconfiguration.
Water Quality - The project will follow CDPHE standards for stormwater discharge.
Documentation – The project must meet the MS4 water discharge standards.
Noise - Sensitive areas in the Noise Study Area, a 500-foot buffer around improvements, includes 
residences, trails, parks, and commercial facilities that are also considered sensitive noise receptors.
Documentation – This project will require noise modeling for the current planning year.
Environmental Justice - Based on the new 2020 Census data, the project will need to identify 
any Environmental Justice (EJ) populations adjacent to the intersection. The improvements are 
anticipated to directly benefit EJ populations as well as the general population by providing enhanced 
transit access contributing to improved transportation choices and greater overall mobility.
Documentation – Environmental Justice analysis as part of NEPA, if applicable.
Utilities - There are utilities in the project area including water, wastewater, electric, and gas lines.
Documentation – Utilities will be surveyed. Avoidance or relocation measures will be incorporated.
Resources Where No Further Reviews or Analysis is Required

• Archaeological Resources 
• Land Use
• Paleontological Resources

• Socioeconomics
• Transportation Resources
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Environmental Studies
View the SH 119 BRT Study on the project’s supporting website: commutingsolutions.org/
bettertogether. 

Public Engagement
The SH 119 PEL Study used public input to prepare and develop the purpose and need statement, 
the alternatives development and screening, and the conceptual design. Over 475 comments and 
questions were gathered through the SH 119 website and at public meetings. All comments received 
an acknowledgement and response. The comments will be reviewed upon continuation of this 
project and applicable comments will undergo further consideration.
Public engagement was also included as part of the Southwest Longmont Operational Study 
completed by Longmont in 2019. An informative open house was held in April 2018, soliciting 
comments on the project. Robust and continuous public engagement will continue throughout the 
project to best incorporate community preferences and ensure stakeholders’ needs are met through 
project design and implementation.
State and Local Environmental and Planning Approvals
The following state and local permits will be required for the proposed project to address water 
quality: 
• Compliance with MS4 permit for both CDOT and Longmont
• Construction Dewatering Operations Permit if groundwater is discharged from excavation to any 

waters of the State
• Erosion Control Permit for CDPHE
• Storm Water Quality Control Plans (SWQCP) from Boulder County
• Groundwater Discharge Permit
• General Permit for Stormwater Discharges Associated with Construction Activities (the 

Stormwater Construction Permit) under the Colorado Department of Public Safety (CDPS) from 
CDPHE

• Sewer Use and Drainage Permits from local municipalities
TIP Funding
If BUILD funds are awarded, Longmont will work with DRCOG to add the project to the 2020-001 SH 
119 BRT Enhancements TIP.
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Assessment of Project Risks and Mitigation Strategies
The project team will develop and actively maintain a risk register. The project risk register will be developed with the Construction 
Manager/General Contractor (CM/GC) using the anticipated risks as a base. Table 9 presents a summary of the major project risks and the 
associated mitigation strategies.

ENVIRONMENTAL RISK REVIEW

Risk Description Mitigation Strategy

Environmental 
Clearance

NEPA Clearance cannot be completed until 30% 
design is reached. 

The environmental process will start early so as to not 
delay the design schedule and the environmental team will 
work collaboratively with the designers to avoid impacts. 
It is anticipated that this project will be cleared using a 
Programmatic CatEx clearance process, minimizing the 
process to 6 to 9 months after 30% design is reached. If 
found to be applicable, environmental work completed for the 
larger SH 119 BRT corridor project will be substituted.

Right-of-Way 
(ROW) Acquisition

Due to federal funds, the project must comply 
with the Uniform Act, which cannot begin until the 
environmental clearance work is completed. Once 
the design is complete and the project has been 
cleared for environmental, utility and ROW, then the 
project goes to bid and ultimately construction.

The project team will minimize ROW impacts where feasible 
and begin discussions with impacted property owners 
about the preliminary design as soon as possible. Additional 
acquisition services to aid in timely ROW acquisitions will be 
obtained as necessary.

Utility Impacts/
Relocations

The intersection project requires the construction 
of a tunnel so there will be significant utility impacts 
and relocations.

Planning for utility impacts and relocations will begin as early 
as possible during the design phase. Eliminating impacts to 
service and relocations will be prioritized where possible. 

Table 9 Assessment of Project Risks and Mitigation Strategies
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Risk Description Mitigation Strategy

Construction Construction risks include material supply and 
constructability constraints.

Construction risks will be monitored continuously during pre-
construction and throughout the project with a risk register.

Concrete Pavement 
Construction

The volume of traffic increases the risk of 
completing the work safely and reducing the impact 
to the traffic flow. Concrete requires more time to 
remove, replace, and cure before traffic can return.

The least impactful traffic closure option will be utilized and 
work will be performed during non-peak traffic when possible.

Large Federal 
Grant

Large federal grants require strict program 
deadlines and reporting requirements.

Through agency competence and dedicated personnel, the 
team will continuously monitor deadlines and requirements to 
ensure successful compliance and completion.

COVID-19

It is anticipated that the COVID-19 stay-at-home 
order (March-May 2020) will decrease sales tax 
revenues and continue to affect the economy in the 
long-term.

The SH 119 and Hover Street intersection project is a top 
priority for Longmont. The team will reevaluate project costs 
and prioritization as Longmont’s CIP* is annually updated 
to ensure that adequate funding for this project is available. 
CDOT has a firm commitment of $7M** allocated to this 
project on the RPP.

Table 9 Assessment of Project Risks and Mitigation Strategies Cont.

ENVIRONMENTAL RISK REVIEW

*See Appendix B: Longmont CIP 2020-2024 
**See Appendix C: CDOT Letter of Support
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Benefit Cost Analysis
Over the 20-year assessment period, the SH 119 and Hover Street intersection project generates 
$48.8 million in benefits at a Capital Cost of $21 million using a 7% discount rate. The resulting 
benefit cost ratio (BCR) is 2.33:1. A more detailed overview of the project benefits generated under 
the discount rate assumption is shown in Table 10. The full Benefit Cost Analysis (BCA) technical 
memorandum is provided in Appendix A.
The largest component of the benefits generated by this project is concentrated in travel time 
savings driven by reduced congestion. The next largest contributors are related to safety savings and 
fuel cost savings.

BENEFIT COST ANALYSIS

Table 10

SH 119 and Hover Street Improvements

Benefit
20-Year Analysis Period (2020-2040)

Value Stated in 2020 $M
Discounted at 7%

Safety
Reduced Crashes $8.7
Total Benefits $48.8

State of Good Repair
Net Decrease in Operations and 
Maintenance (O&M) $0.2

Residual $1.6
Economic

Travel Time Savings $31.7
Fuel Cost Savings $6.0

Environmental
Reduced Emissions $0.6

Costs
Capital Costs $21.0
Total Costs $21.0

Benefit Cost Analysis
Net Present Value ($M) $27.86
Benefit Cost Ratio 2.33

Benefits and Cost by Type (Discounted)

Source: Appendix A: Benefit Cost Analysis
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Introduction
This memorandum presents the Benefit-Cost Analysis (BCA) to support the City of Longmont’s (‘The
City’)application for the 2020 BUILD grant program for their project State Highway 119 and Hover Street
BUILD Grant Project (‘ SH 119 Project’ or ‘The Project’). The Project consists of highway and roadway
improvements around the intersection of State Highway 119 (a concurrency with Ken Pratt Blvd) and
Hover Street in Longmont, Colorado. The improvements comprise:

· Reconstruction of the entire intersection pavement including new pavement (concrete), curb,
gutter, ped/bike paths, and storm drainage;

· WB SH 119 tunnel under Hover Street carrying 2 through lanes and a ped/bike path;
· Widening of EB SH widened to add a 3rd through lane and a 3rd left turn lane;
· Widening of Hover Street to add 3rd through lane in each direction and 2nd left turn lane in each

direction;
· Enhanced pedestrian and bicycle crossing treatments throughout the intersection to minimize

conflicts with vehicles;
· New traffic signal;
· Transit signal priority (TSP) system to facilitate Bus Rapid Transit movements through the

intersection;
· Innovative technologies including TSP, variable message and lane use signing for tunnel

management and traveler information, camera monitoring system, intelligent tunnel lighting,
and enhanced cellular communications systems in tunnel.

The implementation of the Project will improve travel times along the highway corridor, bring about a
reduction of accidents and fatalities through widening the road corridor and providing a grade
separation, and reduce emissions due to idling.   The methodology used for the BCA follows the
guidelines of the Notice of Funding Opportunity for the Department of Transportation’s National
Infrastructure Investments Under the Consolidated Appropriations Act, 2020 (NOFO) and the Benefit-
Cost Analysis Guidance for Discretionary Grant Programs, January 2020. Estimates of the expected
benefits for each of the applicable five long-term outcomes specified in the NOFO are presented for the
full completion of the project ‘build’ scenario against a baseline ‘no-build’ scenario.  In this document,
net benefits are estimated as the difference between the total benefits and total costs in the build and
the no-build scenarios.  Costs and benefits were discounted using a 7% discount rate as suggested by the
Benefit-Cost Analysis Guidance.  Benefits of the whole project are compared to the costs of the whole
project, including costs paid by state, local, and private partners other than the Federal government, to
compute the final BCA score.

Table 1 presents the BCA for the project. The BCA was computed using the present value of benefits and
costs over a life-cycle of 20 years. The benefit cost ratio (BCR) is 2.3:1 following the implementation of
the Project based on a project life of 20 years, indicates that the project is cost-effective, as does its net
present value of $28M.
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Table 1: Benefit Cost Analysis Summary

State Highway 119 and Hover Street Project

Benefit $M
Economic

  Travel Time Savings $31.7
  Fuel Cost Savings $6.0

Environmental
  Reduced Emissions $0.6

State of Good Repair
  Net decrease in O&M $0.2
  Residual Value $1.6

Safety
  Reduced Accidents/ Injuries/PDO $8.7

Total Benefits $48.8

Costs
  Capital Costs $21.0

Total Costs $21.0

Benefit Cost Analysis
  Net Present Value ($M) 27.9
  Benefit Cost Ratio 2.33
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Methodology
The NOFO lists five merit criteria against which project should be evaluated: State of Good Repair,
Economic Competitiveness, Safety, Quality of Life, and Environmental Sustainability. Safety, State of
Good Repair, Environmental Sustainability, and Economic Competitiveness benefits were quantified for
the benefit cost analysis.  Quality of Life benefits were not quantified but are described qualitatively.

Safety: Drivers on all three project segments will experience safety benefits from a reduction in the
number and severity of crash types, as determined by the Crash Modification Factors (CMF) for the
specific project components.

State of Good Repair: Specific components the project, including the bridge, retaining walls, and
concrete curbing, have useful lives that extend beyond 20 years, as determined by the Bureau of
Economic Analysis (BEA), and therefore have residual value at the end of the analysis period. The
implementation of various improvements will also result in a general reduction in annual operations and
maintenance costs, most notably during the projects first ten years of operation.

Environmental Sustainability: The implementation of the Project will result in A reduction in idling delay
will result in lower levels of emissions being released into the atmosphere.

Economic Competitiveness: Drivers travelling on both  SH 119 and Hover Street will experience
reduction in delay due to improved traffic operation including the grade separation of the westbound
traffic of  SH 119.  Improved traffic operations will also result in an annual reduction fuel consumption
by drivers.

Net benefits are computed over a 20-year period and discounted to 2020 using a 7% discount rate, as
recommended in the BUILD guidance documents. Net benefits are the difference in benefits and costs
between a base case (no-build) and the alternative case (build). Costs and benefits were both calculated
in constant 2018 dollars.  Model inputs are shown in

Table 2.

Table 2: Model Inputs

Input Value Source

Base Year 2018
BCA Guidance for Discretionary Grant Programs - January,
2020

Discount Year 2020
BCA Guidance for Discretionary Grant Programs - January,
2020

Discount Rate 3%

OMB Discount Rate 7%
 BCA Guidance for Discretionary Grant Programs - January,
2020

Year 1 2025
Year 20 2044

Intersection Distance 0.66
The distances are 2400’ on Ken Pratt (SH 119) and 1100’ on
Hover Street.
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Lanes 10 Six lanes for Ken Pratt/ Six lanes for Hover
Total distance of
rehabbed/rebuilt lanes 6.63
Value of Time, All Purposes
($2018) $16.60

BCA Guidance for Discretionary Grant Programs - January,
2020

Value of Time, Trucks
($2018) $29.50

BCA Guidance for Discretionary Grant Programs - January,
2020

Truck Operating Cost per
Hour (excluding tolls,
permits, and driver pay)
($2018) $46.16

https://truckingresearch.org/wp-
content/uploads/2019/11/ATRI-Operational-Costs-of-
Trucking-2019-1.pdf

Vehicle Operating Cost per
Mile ($2018) $0.41

BCA Guidance for Discretionary Grant Programs - January,
2020

Truck Operating Cost per
Mile ($2018) $0.96

BCA Guidance for Discretionary Grant Programs - January,
2020

Average Passenger Vehicle
Occupancy 1.67

BCA Guidance for Discretionary Grant Programs - January,
2020

Value of Statistical Life
($2018) $9,600,000

BCA Guidance for Discretionary Grant Programs - January,
2020

Value of Fatal Crash ($2018) $10,636,600
BCA Guidance for Discretionary Grant Programs - January,
2020

Value of Injury ($2018) $174,000
BCA Guidance for Discretionary Grant Programs - January,
2020

Value of Injury Crash ($2018) $250,600
BCA Guidance for Discretionary Grant Programs - January,
2020

Value of PDO per vehicle
($2018) $4,400

BCA Guidance for Discretionary Grant Programs - January,
2020

CDOT O&M per lane mile per
year (existing) $14,821 2016 CDOT, inflated to $2020
CDOT O&M per lane mile per
year, newly rehabilitated or
rebuilt $7,515 2016 CDOT, inflated to $2020
VOC Value of Emissions
(2018$) per short ton $2,100

2020 Benefit-Cost Analysis Guidance for Discretionary Grant
Programs

NOx Value of Emissions
(2018$) per short ton $8,600

2020 Benefit-Cost Analysis Guidance for Discretionary Grant
Programs

PM Value of Emissions
(2018$) per short ton $387,300

2020 Benefit-Cost Analysis Guidance for Discretionary Grant
Programs

CO2 Value of Emissions
(2018$) per short ton $2

2020 Benefit-Cost Analysis Guidance for Discretionary Grant
Programs

New grade separated
structure 0.25%

Engineering assumption for first 10 years.  Largely consists of
inspection.  Increased to 0.5% in years 10-20 to reflect
scheduled maintenance

EIA US Regular Gasoline $2.39 http://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_nus_m.htm.
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Benefits
The  SH 119 Project has quantified benefits for four of the five merit criteria listed in the NOFO: State of
Good Repair, Economic Competitiveness, Environmental Sustainability, and Safety.  Quality of Life and
benefits were not quantified but are described qualitatively.

State of Good Repair
State of Good Repair benefits include residual value at the end of the analysis period and avoidance of
O&M costs.

Residual Value
Several components of the Project  will have useful life remaining at the end of the 20-year project
planning period, as determined by the BEA1.  These are generally those associated with structures,
retaining walls, and curb and roadway components made of concrete.  No right of way acquisition
(ROW) is required to implement this project; accordingly, ROW does not factor into the residual value
calculation. The applicable components which will have residual value following the first twenty years of
operation $1.6M will generate a residual value of using a 7% discount rate.

Table 3:  SH 119 and Hover Street Project Components with Residual Value
Average Remaining Useful Life of Construction
Elements

Blended Residual Value
($2040)

Discounted
7%

16 $7,964,750 $1,570,224
Source: Muller, AECOM, BEA

Operations & Maintenance
The Project’s improvements will alter the required existing O&M costs for  SH 119 and Hover Street  The
improvements will see the widening and resurfacing of ten lanes of roadway with a combined length of
approximately two thirds of a mile( 2400’ on Ken Pratt (SH 119) and 1100’ on Hover Street).    The total
length of lane miles to be refinished are approximately 6.63 miles.  Historically, Colorado’s Department
of Transportation has spent $14,851 per lane mile per year for existing streets and highways, but only
$7,515 per lane mile per year for newly rehabilitated streets and highways.2  Project components that
include new or rehabilitated lane miles will experience the lower maintenance costs for the first 10
years following construction, after which they will revert to the higher maintenance costs.  The grade
separated structure is expected to incur an annual maintenance cost of 0.25% of its $2020 capital cost
for its first ten years of operation, with O&M costs rising to 1% of its $2020 capital cost thereafter.
Annual O&M is shown for each of the baseline and build scenarios for the project are shown in Table 4.

1 Table C.—BEA Rates of Depreciation, Service Lives, Declining-Balance Rates, and Hulten-Wykoff categories
http://www.bea.gov/scb/account_articles/national/wlth2594/tableC.htm
2 $14,200 and $7,200 in $2016, inflating to $2020 using the OMB deflator.
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Table 4:  SH 119 and Hover Street Project, Annual O&M Costs, Baseline Vs. Build Scenarios (2025-
2044)

No-Build Build Reduction in O&M Discounted at 7%
2025 $98,245 $ 60,210.34 $38,035 $                27,118
2026 $98,245 $ 60,210.34 $38,035 $                25,344
2027 $98,245 $ 60,210.34 $38,035 $                23,686
2028 $98,245 $ 60,210.34 $38,035 $                22,137
2029 $98,245 $ 60,210.34 $38,035 $                20,688
2030 $98,245 $ 60,210.34 $38,035 $                19,335
2031 $98,245 $ 60,210.34 $38,035 $                18,070
2032 $98,245 $ 60,210.34 $38,035 $                16,888
2033 $98,245 $ 60,210.34 $38,035 $                15,783
2034 $98,245 $ 60,210.34 $38,035 $                14,751
2035 $98,245 $ 91,395.34 $6,850 $                   2,483
2036 $98,245 $ 91,395.34 $6,850 $                   2,320
2037 $98,245 $ 91,395.34 $6,850 $                   2,169
2038 $98,245 $ 91,395.34 $6,850 $                   2,027
2039 $98,245 $ 91,395.34 $6,850 $                   1,894
2040 $98,245 $ 91,395.34 $6,850 $                   1,770
2041 $98,245 $ 91,395.34 $6,850 $                   1,654
2042 $98,245 $ 91,395.34 $6,850 $                   1,546
2043 $98,245 $ 91,395.34 $6,850 $                   1,445
2044 $98,245 $ 91,395.34 $6,850 $                   1,350

$1,964,905 $1,516,057 $448,848 $              222,459
Source: CDOT, AECOM

Overall, the Project improvements will decrease operations and maintenance costs by $0.2M over the
20-year analysis period, discounted at 7%.

Economic Competitiveness
This project will increase the efficiency of traffic flows along both  SH 119 and Hover Street. This will lead
to both travel time savings and fuel savings for users of the two roadways.

Travel Time Savings
Grade separated westbound access on  SH 119 coupled with the installation of new turn lanes and
improved traffic signaling will result in decrease in recurring delay.  This will lead to faster travel times
during both peak and non-peak periods.  An overview of travel time savings for drivers and their
passengers are shown annually in Table 5.
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Table 5: Travel Time Savings,  SH 119 and Hover Street Project (2025-2044)
Total Delay Reduction (Hours) Value of Delay ($2020) Discounted at 7%

2025 116,262 $                    1,929,943 $          1,376,022
2026 125,748 $                    2,087,410 $          1,390,930
2027 135,234 $                    2,244,878 $          1,397,997
2028 144,720 $                    2,402,345 $          1,398,187
2029 154,206 $                    2,559,813 $          1,392,369
2030 163,692 $                    2,717,281 $          1,381,328
2031 180,980 $                    3,004,270 $          1,427,307
2032 198,269 $                    3,291,260 $          1,461,359
2033 215,557 $                    3,578,250 $          1,484,846
2034 232,846 $                    3,865,240 $          1,499,007
2035 250,134 $                    4,152,229 $          1,504,959
2036 285,783 $                    4,743,995 $          1,606,955
2037 321,431 $                    5,335,761 $          1,689,165
2038 357,080 $                    5,927,527 $          1,753,741
2039 392,728 $                    6,519,292 $          1,802,639
2040 428,377 $                    7,111,058 $          1,837,633
2041 451,044 $                    7,487,330 $          1,808,288
2042 486,438 $                    8,074,871 $          1,822,605
2043 521,832 $                    8,662,411 $          1,827,309
2044 557,226 $                    9,249,952 $          1,823,597

5,719,585 $94,945,116 $31,686,242
Source: Muller, AECOM, DOT

Average vehicle occupancy was assumed to be 1.67 and time was valued at $16.60 per hour as
consistent with DOT guidance  Total discounted time savings for the Project are valued at $31.7M.

Fuel Savings
Reduced idling delay due to more efficient traffic operations as result of the implementation of the  SH
119 and Hover Street Project will lead to vehicles using the corridor burning less fuel.  An overview of
the fuel savings experienced under the build scenario of the Project are shown in Table 6.
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Table 6: Fuel Savings,  SH 119 and Hover Street Project (2025-2044)
Fuel Savings (Gallons) Value of Fuel Savings ($2020) Discounted at 7%

2025                         211,590  $                    505,701  $              360,558
2026                         226,515  $                    541,370  $              360,738
2027                         241,439  $                    577,040  $              359,351
2028                         256,364  $                    612,709  $              356,602
2029                         271,288  $                    648,379  $              352,675
2030                         286,213  $                    684,048  $              347,736
2031                         289,952  $                    692,986  $              329,233
2032                         293,692  $                    701,924  $              311,663
2033                         297,432  $                    710,862  $              294,982
2034                         301,171  $                    719,800  $              279,151
2035                         304,911  $                    728,737  $              264,128
2036                         335,102  $                    800,894  $              271,290
2037                         365,293  $                    873,051  $              276,385
2038                         395,484  $                    945,207  $              279,653
2039                         425,675  $                 1,017,364  $              281,310
2040                         455,866  $                 1,089,521  $              281,553
2041                         444,822  $                 1,063,125  $              256,758
2042                         474,504  $                 1,134,065  $              255,973
2043                         504,186  $                 1,205,005  $              254,192
2044                         533,868  $                 1,275,945  $              251,548

                    6,915,369                  16,527,731               6,025,479
Source: Muller, AECOM, EIA

An average cost per gallon of $2.39 was sourced from the US Energy Information Administration (EIA)
March 2020 figure for the Rocky Mountain District (PADD 4) and applied to the annual figure of fuel
savings.  Total discounted fuel savings for the Project are valued at $6.0 million.

Safety
The Project includes important safety features which will reduce the number and severity of traffic
accidents.  The historical safety record within the Project’s boundaries are shown in Table 15.

Table 7: Annual Crash Data for SH 119 and Hover Street Project Corridor (July 2014-June 2019)
 Accident Type  Number Average Per Year
PDO 79 15.8
Injuries 41 8.2
Fatalities 0 0
Accidents 120 24
Source: CDOT

In modelling the reduction in the occurrence of accidents as a result of the implementation of the  SH
119 and Hover Street Project, Muller Engineering applied two crash reduction factors (CRF) reflective of
the proposed grade separation and addition of protected only left-hand turns.  The CRFs used are
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consistent with FHWA methodologies and result in a net decrease in forecast safety incidents of
approximately 36% when applied to the annual crash data for the corridor. An overview of the annual
crash reduction as a result of these two CRF is shown in Table 8.

Table 8: Annual Reduction in Safety Incident as a Result of SH 119 and Hover Street Project
Westbound Grade Separation

Correctable Crashes PDO INJ FAT TOT
All Westbound 17 6 0 23
Crashes / Year 3.4 1.2 0 4.6
CRF 1.0 (Eliminate WB) PDO INJ FAT TOT
Reduction / Year 3.4 1.2 0 4.6

Protected-Only Left-Turns
Correctable Crashes PDO INJ FAT TOT
Remaining Approach Turn 9 14 0 23
Crashes / Year 1.8 2.8 0 4.6
CRF 0.90 (Protected Lefts) PDO INJ FAT TOT
Reduction / Year 1.62 2.52 0 4.14

Total Crash Reduction
Crash Reduction PDO INJ FAT TOT
Reduction / Year 5.02 3.72 0 8.74
Source: CDOT, Muller

The present value of this benefit stream is estimated at $19.5M over the 20-year project life using a 7%
discount rate and current DOT guidance for the values by severity of crashes as shown in Table 9.

Table 9: Value by Accident Type ($2020)
Value of Fatal Accident $10,636,600
Value of Injury Accident $250,600
Value of PDO Accident $4,400
Source: DOT

Environmental Sustainability
The implementation of the  SH 119 and Hover Street Project will result in reduced fuel consumption by
vehicles using the corridor due to improved traffic operations.  Reduced fuel consumption and travel
times result in reduced emissions, as calculated by the grams of specific type of emissions generated by
either hour of operation or gallons of fuel consumed.  An overview of the pollutants emitted by light
duty gasoline vehicles (LDGV), light duty gasoline trucks (LDGT), and light duty diesel vehicles (LDDV) by
either VHT or gallons of fuel consumed are shown in Table 10.
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Table 10: Pollutant Emitted Per Hour or Per Gallon of Fuel (LDGV, LDGT, LDDV)
Pollutant Units LDGV LDGT LDDV Weighted Average

VOC g/hr 2.683 4.043 1.373 2.700
THC g/hr 3.163 4.838 1.353 3.118
CO g/hr 71.225 72.725 7.018 50.323

NOx g/hr 3.515 4.065 2.69 3.423
PM2.5 g/gallon 0.10 0.08 0.08 0.092
PM10 g/gallon 0.11 0.08 0.08 0.095
CO2 g/gallon 8,887 8,887 8,887 8,887

Share 33% 33% 33%
Source: EPA, DOT

The annual quantum of each individual pollutant avoided was then applied to values for each ton of
pollutant listed in Table 2 as per current DOT guidance.  An overview of the total value of emissions
avoided due to improved traffic operations as a result of the  SH 119 and Hover Street Project are shown
in Table 11.

Table 11: Summary of Value of Emissions Avoided: SH 119 and Hover Street Project (2025-2044)
Nox VOC CO2 PM Total Discounted

2025  $    25,037   $      7,238   $       568   $    16,789   $       49,632   $     35,387
2026  $    25,625   $      7,406   $       615   $    17,973   $       51,618   $     34,395
2027  $    26,212   $      7,574   $       661   $    19,157   $       53,605   $     33,382
2028  $    26,800   $      7,742   $       707   $    20,341   $       55,591   $     32,354
2029  $    27,388   $      7,910   $       754   $    21,526   $       57,577   $     31,318
2030  $    27,975   $      8,079   $       800   $    22,710   $       59,564   $     30,279
2031  $    29,550   $      8,545   $       885   $    23,006   $       61,986   $     29,449
2032  $    31,124   $      9,012   $       969   $    23,303   $       64,409   $     28,598
2033  $    32,699   $      9,479   $    1,054   $    23,600   $       66,831   $     27,733
2034  $    34,273   $      9,946   $    1,138   $    23,897   $       69,254   $     26,858
2035  $    35,847   $    10,413   $    1,223   $    24,193   $       71,677   $     25,979
2036  $    39,321   $    11,423   $    1,397   $    26,589   $       78,730   $     26,668
2037  $    42,795   $    12,433   $    1,571   $    28,984   $       85,783   $     27,157
2038  $    46,268   $    13,443   $    1,745   $    31,380   $       92,836   $     27,467
2039  $    49,742   $    14,453   $    1,920   $    33,775   $       99,890   $     27,620
2040  $    53,215   $    15,463   $    2,094   $    36,171   $     106,943   $     27,636
2041  $    51,676   $    15,067   $    2,205   $    35,295   $     104,242   $     25,176
2042  $    55,062   $    16,061   $    2,378   $    37,650   $     111,150   $     25,088
2043  $    58,448   $    17,055   $    2,551   $    40,005   $     118,058   $     24,904
2044  $    61,834   $    18,048   $    2,724   $    42,360   $     124,966   $     24,637

Total   $ 780,889  $ 226,791  $ 27,956   $ 548,704  $ 1,584,340   $  572,086
Source: DOT, EPA, AECOM

The total discounted value of reduction vehicle emissions was estimated at approximately $0.6 million
at a 7% discount rate for the first twenty years of operation of the Project.
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Quality of Life
The delivery of the  SH 119 and Hover Street Project will result in more efficient traffic operations, less
accidents and a reduction in emissions.  Together, these will contribute to an improvement in the quality
of life for users of the Project corridor as well as for residents and businesses that are located on, or
proximal to, the Project corridor.  These benefits were not quantified for the BCA.
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Costs and Project Schedule
Project costs for the SH 119 and Hover Street Project are shown in Table 12. The $2020 cost estimate for
the entire project is $25.8M while the discounted capital cost (from the year of expenditure) is $21.0M.
The Project’s capital costs  in both constant dollars and discounted at 7% to the base year from their
year of expenditure (YOE) are shown in Table 12.  Detailed cost estimates for each individual component
of the SH 119 and Hover Street Project can be found in ‘Detailed-Capital Costs’ tab of the benefits-costs
model submitted with the application.

Table 22: SH 119 and Hover Street Project, Summary of Capital Costs
2020$ Constant

Construction  $       17,406,938
Right of Ways/Utilities  $         1,151,253
Engineering/PMCM/Professional Services  $         7,230,810
Total  $      25,789,000
Total Cost (YOE Discounted to $2020)  $       20,953,022
Source: Muller

The Project is slated to begin design in 2021, with construction to begin in 2023 and finish in 2024.
Operations will begin in 2025. The project schedule and schedule of expenditure is shown in Table 13.

Table 13: Project Schedule and Schedule of Expenditure – SH 119 and Hover Street Project
2020 2021 2022 2023 2024

Design/Env/ROW
Bid

Construction
Rate of Expenditure

(Of Total Per Annum) 10% 10% 40% 40%

Source: Muller
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Benefits-Cost Analysis
The benefits and costs described in the preceding sections are shown for the SH 119 and Hover Street
Project in Table 14.  Benefits and costs are shown in discounted to 2020 using a 7% discount rate.

Table 3:  SH 119 and Hover Street Project Benefits-Costs Analysis, 7% Discount Rate

State Highway 119 and Hover Street Project

Benefit $M
Economic

  Travel Time Savings $31.7
  Fuel Cost Savings $6.0

Environmental
  Reduced Emissions $0.6

State of Good Repair
  Net decrease in O&M $0.2
  Residual Value $1.6

Safety
  Reduced Accidents/Injuries/PDO $8.7

Total Benefits $48.8

Costs
  Capital Costs $21.0

Total Costs $21.0

Benefit Cost Analysis
  Net Present Value ($M) 27.9
  Benefit Cost Ratio 2.33

As shown in Table 14, the Project is cost effective, has a benefit cost ratio (BCR) above 2:3 and has a net
present value of approximately $28 million.




