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The State Highway 28 (SH 28) Widening and Rehabilitation Project at the Pensacola Dam Project 

(Project) provides a benefit-cost ratio (BCR) of 1.07 and an internal rate of return of 0.36 percent.  

At this rate, the proposed total capital project cost of $28.2 million will produce a positive net user 

benefit of about $73.2 million over 20 years.  

The Project significantly improves safety as well as improving the structural stability of the Dam allowing traffic 

to remain on top of the bridge in the future. It helps to ensure the vital connection of the two communities on 

each side of the dam remain connected. Over the life of the Project, these investments will produce: 

 Improved Travel Time  $7.7 million net present value (NPV) 

 Vehicle Operating Cost  $3.9 million (NPV) 

 Increased Safety   $7.5 million (NPV) 

 Reduced Emissions Damage $0.5 million (NPV)  

 

The Benefit Cost Analysis (BCA) was prepared in accordance with the 2018 FHWA BCA Guidance for 

Discretionary Grant Programs using total quantifiable project costs and benefits that are adjusted for 

inflation and then discounted to reflect the time value of money.   

 

Executive Summary 

https://www.transportation.gov/sites/dot.gov/files/docs/mission/office-policy/transportation-policy/14091/benefit-cost-analysis-guidance-2018.pdf
https://www.transportation.gov/sites/dot.gov/files/docs/mission/office-policy/transportation-policy/14091/benefit-cost-analysis-guidance-2018.pdf
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Methodology 

In summary, the BCA was created by: 

1. Identifying the Project’s benefits and costs in terms of proposed improvements 

versus a no-build scenario; 

2. Deriving current and forecasted use levels for the baseline and the “build case”; 

3. Denominating all benefits and costs in constant 2017 dollars; 

4. Assuming an inflation rate of 3 percent annually; 

5. Discounting dollar amounts by 7 percent to reflect the time value of money; and 

6. Setting an appropriate analysis period of 20 years for the Project’s development, 

construction and subsequent operational service. 

 

Project Overview 

There are three existing bridges on State Highway 28 (SH 28) over Grand Lake O’ the 

Cherokees. The proposed project includes rehabilitation of the bridge surface and 

substructure, widening the travel lanes to twelve feet wide, and adding one longitudinal 

beam line to support the downstream ends of a new slab and new parapet. The three 

bridges and their corresponding lengths are as follows: 

 Pensacola Dam Bridge (5,669 feet or 1.07 miles) 

 West Spillway Bridge (451 feet or .05 miles) 

 East Spillway Bridge (410 feet or .078 miles) 

 

The BCA prepared for this project accounts for anticipated capital costs as well as ongoing 

maintenance and operations costs. The BCA compares these costs with the total project 

benefits of a 20-year period as advised through the BCA Guidance Discretionary Grant 

Programs data (June 2018). Calculations for all figures as well as sources cited can be 

found within the BCA spreadsheets that are included with the BUILD grant submittal. While 

the BCA uses a 20-year time period, the improvements have an anticipated life-cycle of 75 

years and will extend well past a 20-year period. The Project Area is shown in Figure 1 on 

the following page. 
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The proposed State Highway 28 (SH 28) Widening and Rehabilitation Project, consists 

of the following key improvements: 

1. Safety 

a. The Pensacola Dam Roadway has two ten-foot lanes with curb and barrier 

immediately adjacent. The narrow roadway with barrier causes collisions 

and property damage. A high-level Highway Safety Analysis was 

completed, which showed that widening the lanes to twelve-foot as 

proposed in the project resulted in a 20 percent reduction in crashes 

annually.  

2. Economic Competitiveness  

a. Travel time savings from the widening and rehabilitation are projected as 

the project area experiences extreme congestion, particularly on 

weekends during the summer months. The project team has determined 

that even with ongoing maintenance, the Pensacola Dam Roadway would 

close to traffic by the year 2040 if improvements are not completed. The 

diversion route travelers take to avoid congestion is more than 25 miles. 

The total travel time savings that occur from increasing average speed, 

reduction in travel time, and amount saved from not closing the bridge is a 

Figure 1: Project Area 
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net present value of $7.7 million dollars. 

b. Savings in vehicle operating costs will also occur from the above and will 

result in a savings net present value of $3.9 million dollars.  

Table 1 outlines the proposed improvements discussed above in a detailed 

spreadsheet. 

 

 

 

Project Beneficiaries 

The Project will benefit the Bridge’s primary users – residents, rural and urban workers. For 

these users this bridge is their primary means of travel to access local, high-quality jobs and 

service and light-industry/warehousing businesses.  

 

Improving the Bridge results in easier and more reliable connectivity between employees 

and places of employment – creating greater economic opportunity for both the work force 

and businesses seeking to attract and retain talent within and outside the region.  

Additionally, there are benefits stemming from reducing emissions, decreasing congestion, 

and improving travel time reliability, all positively impacting the quality of life for residents in 

the region.   

Table 1: Proposed Improvements 
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Project Benefits 

The Project will provide substantial benefits by improving safety, level of service, travel 

time performance, emissions and economic vitality for the surrounding area. These 

benefits are quantified in the following subsections.   

 
Safety Benefit 

The Project produces safety savings of $7.5 million (NPV) by 

reducing the number of collisions by 20 percent annually. 

SH 28 is narrow, and the proposed widening will aid in this 

reduction in collisions. Crash data, by year, are reflected below 

in Tables 2 and 3. 
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Table 2: Safety Benefits (No Build) 

 
 

Based on the planned improvements, 20 years of crashes were quantified to determine 

the number of crashes that could be corrected by creating a more traditional 

interchange geometry. The Highway Safety Manual resource of the Crash Modification 

Factor (CMF) Clearinghouse was utilized to identify the potential crash savings. The 

CMFs used as part of the calculation accounted for the widening of the bridge. 
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Table 3: Safety Benefits (Build) 

 

 

Travel Time and Vehicle Operating Cost Benefit 

Travel time and vehicle operating cost savings from the widening and rehabilitation are 

projected as the project area experiences extreme congestion, particularly on weekends 

during the summer months. The widening is expected to ease this congestion 

somewhat, but due to the extreme congestion experienced in the project area during 

holidays and summertime weekends, 20 percent of traffic on those days would choose 

to take a diversion route around the project. In addition, the project team has 

determined that even with ongoing maintenance, the Pensacola Dam Roadway would 

close to traffic by the year 2040 if the rehabilitation is not completed. Therefore, in a 

future with the dam closed to traffic, all drivers reap travel time savings from forgoing 

the diversion route. Because the diversion route is quite long (more than 25 miles) it 

was assumed only 80 percent of today’s traffic would choose to make the trip under this 

scenario. Also, once the dam is closed to traffic, the other travel time benefits due to 

reduced diversion stop. The speed on the dam is posted at 45 mph, but based upon the 

speed study conducted in early July 2018 the average speed is 35 mph. This results in 
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a travel time savings to all vehicles crossing the bridge as the 

widened lanes will allow vehicles to travel at the posted speed 

limit. The Project will produce travel time savings with a 

discounted benefit value of $7.7 million (NPV). The Project 

will also produce vehicle operating cost savings with a 

discounted benefit value of $3.9 million (NPV). 

 

Table 4 below shows the improvement in travel time savings from the Project on an 

annual basis as a summary of the calculations and the cumulative benefit.  

 
Table 4: Travel Time Savings 
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Table 5 below shows the improvement in vehicle operating cost savings from the 

Project on an annual basis as a summary of the calculations and the cumulative benefit.  

 

Table 5: Vehicle Operating Cost Savings 

 

 

Emissions Benefit 

The Project produces emission reductions by cutting 

congestion and travel delays, resulting in emissions damage 

savings of $0.5 million NPV over 20 years.  

 

Based on the travel time savings cited previously, the reduction 

in damage costs from pollutant emissions due to reduction in fuel consumption were 

estimated using the NCHRP Synthesis 409 methodology to calculate the reduction in 

fuel consumption based on the total vehicle miles traveled, total delay, total stops and 

cruise speed.  

 

The reduction in fuel consumption was then converted to the amount of emission (in 

grams) of each type of pollutant - Volatile Organic Compounds (VOCs), Nitrogen Oxides 

(NOx) and Particulate Matter (PM2.5) - by its emission production factor (grams/gallon), 

https://nacto.org/docs/usdg/nchrp409_traffic_signal_retiming.pdf


State Highway 28 (SH-28) Widening and Rehabilitation Project Page | 10  

and then converted to a cost of environmental damage. Table 6 below shows the value 

of the emission improvement. 

 

Table 6: Emission Reduction Savings 

 

 

Project Cost 

The Project’s total capital cost is projected to be $28.2 million in 2017 dollars per federal 

guidance. This estimate includes total project delivery costs (construction, design, 

survey, environmental analysis, material testing, and other project management costs). 
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It also assumes a construction period 

from 2020 through 2021. Annual project 

costs are shown in Table 7, which 

includes its Net Present Value (NPV) 

based on a discount rate of 7 percent. 

 

At the end of the 20-year analysis period, 

the facility will have a discounted residual 

value of $17.9 million as calculated using 

the FHWA-recommended 20-year project 

life expectancy and dividing that by the 

overall time before the bridge will need to 

be replaced. The number is then 

multiplied by the project cost in today’s 

dollars.  

 
Benefits Summary 

The State Highway 28 (SH 28) Widening and Rehabilitation Project 

has a Benefit-Cost Ratio of 1.07. This ratio was derived by dividing 

total discounted benefits by total discounted costs over a 20-year 

period. Table 8, shown below, and other figures used throughout 

this technical memo were derived based on FHWA 2018 BCA 

Guidance. 

 

Table 8: Benefits Summary 

 
 

 

Table 7: Project Costs 

 

Year
Percent Project 

Cost Paid
Project Cost O&M

Project Cost 

(NPV)

2019 $0 $0

2020 $0 $0

2021 20% $3,644,742 $0 $2,780,556

2022 80% $14,578,968 $0 $10,394,603

2023 $0 20,000.00$  $13,327

2024 $0 20,000.00$  $12,455

2025 $0 20,000.00$  $11,640

2026 $0 20,000.00$  $10,879

2027 $0 20,000.00$  $10,167

2028 $0 20,000.00$  $9,502

2029 $0 20,000.00$  $8,880

2030 $0 20,000.00$  $8,299

2031 $0 20,000.00$  $7,756

2032 $0 20,000.00$  $7,249

2033 $0 20,000.00$  $6,775

2034 $0 20,000.00$  $6,331

2035 $0 20,000.00$  $5,917

2036 $0 20,000.00$  $5,530

2037 $0 20,000.00$  $5,168

2038 $0 20,000.00$  $4,830

2039 $0 20,000.00$  $4,514

2040 $0 20,000.00$  $4,219

2041 $0 20,000.00$  $3,943

2042 ($13,364,054) 20,000.00$  ($2,458,631)

Total 100% $4,859,656 $400,000 $10,863,909

20 Year Costs

https://www.transportation.gov/sites/dot.gov/files/docs/mission/office-policy/transportation-policy/14091/benefit-cost-analysis-guidance-2018.pdf
https://www.transportation.gov/sites/dot.gov/files/docs/mission/office-policy/transportation-policy/14091/benefit-cost-analysis-guidance-2018.pdf

