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BCA TECHNICAL MEMORANDUM 
 

US Highway 412 Improvements for Interstate Designation Project 
Oklahoma Department of Transportation 

Oklahoma Department of Transportation (ODOT) is seeking funding for the conversion of a 27-mile section of US 
Highway 412 (US-412) into an interstate. The $130 million US-412 Improvements for Interstate Designation (the 
Project) would mean the addition of 14 grade separations, including eight new interchanges and six new overpasses; 
bridge modifications; resurfacing of existing structures; and the addition of new ramps.  
 
The project significantly improves the safety savings due to the removal or reconfiguration of at-grade crossings. The 
fatal crash cost savings due to the various at-grade changes result in the largest positive cash flow for this project.  
 
The $139.8 million total capital project cost of the Program yields: 

• Benefit-cost ratio (BCR) of 1.71 
• Internal rate of return of 5.02 percent 
• Positive net user benefit of about $138.2 million (NPV) over 20 years, mostly from safety savings.  

 
Over the life of the PROJECT, these investments will produce: 

• Safety Savings $138.6 million net present value (NPV) 
• Travel Time Savings $104.1 thousand (NPV)  
• Maintenance Costs $463.4 thousand (NPV) 
 

 

 

 

Executive Summary 
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Methodology 
The Benefit Cost Analysis (BCA) was prepared in accordance with the 2022 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. 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 2020 dollars; 
4. Assuming inflation based on the Implicit Price Deflators for Gross Domestic Product; 
5. Discounting dollar amounts by 7 percent to reflect the time value of money;  
6. Emissions discounted at 3 percent rate; and 
7. Setting an appropriate analysis period of 20 years for the Project’s development, 

construction and subsequent operational service. 

 
Project Overview 
The Project is the conversion of a 27-mile section of US Highway 412 (US-412) from I-44 to the 
Cherokee Turnpike which is part of a larger effort to improve US-412 to interstate standards 
ultimately connecting I-35 and I-49. The project area is shown in Figure 1 on the following page. 
The existing US-412 is currently a high-speed corridor with a posted speed limits ranging from 
65 mph to 70 mph. The existing Project corridor has at-grade intersections as well as four 
grade-separated interchanges/overpasses. Because access control is inconsistent for the 
entirety of US-412, drivers within the Project corridor can experience unsafe conditions 
including unexpected slowing and accelerating, passing and weaving, and dangerous access 
points. The points on Figure 2 identify where access will need to be evaluated and improved to 
either an interchange, overpass or a cul-de-sac with no access. 
  

https://www.transportation.gov/sites/dot.gov/files/2022-03/Benefit%20Cost%20Analysis%20Guidance%202022%20%28Revised%29.pdf
https://www.transportation.gov/sites/dot.gov/files/2022-03/Benefit%20Cost%20Analysis%20Guidance%202022%20%28Revised%29.pdf
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Figure 1: Project Area 
 

 
 

Figure 2: Locations for Possible Interchanges and Overpass 
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As mentioned previously, the project will have significant savings in safety due to the reduction 
of collisions. This is just one of the overall benefits identified from the BCA. Table 1 outlines all 
of the proposed improvements that were evaluated by the BCA in a detailed spreadsheet to 
show the total of all benefits discounted at 7 percent with a 3 percent discount applied to CO2 
emissions. 

 

Table 1: Proposed Improvements 

 
 

Project Beneficiaries 
The economic competitiveness category quantifies multiple benefits with its analysis. The 
benefits quantified represent the difference of the reduced collisions on US-412 through 
between I-44 and the Cherokee Turnpike. Benefits quantified are associated with the 
improvements associated with the interstate designation including the removal of all at-grade 
intersections.  
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Project Benefits 
The Project will provide substantial benefit by removing or reconstructing all at-grade 
intersections from the US-412 corridor. The benefits of the change in travel characteristics were 
quantified including reduced travel time and reduced safety costs.  

The Benefit Cost Analysis was prepared for this project application in accordance with the BCA 
Guidance for Discretionary Grant Programs dated March 2022. Calculations for all figures as well 
as the cited sources can be found within the BCA spreadsheets that are included with the INFRA 
grant submittal.  
 
Travel Time and Vehicle Operating Cost Benefit 
The benefit from reduced travel time was calculated by 
determining the change in travel time for the future no-build 
and future build scenarios based on the existing annual 
average daily traffic and annual growth rates. The travel time 
reductions calculated in the build scenario assume a 5 mph 
increase to the existing 65 and 70 mph posted speed limits 
with the improvements to interstate standards. The 70 mph 
sections were justified to increase to 75mph based on the 
ODOT study for increasing speed limits on rural interstates. 
The time difference in vehicle hours traveled was then 
multiplied by the value of time provided in the BCA guidance ($17.80 per hour for passenger 
vehicles and $33.60 per hour for bus & truck drivers).  

The Project will produce travel time savings with a discounted benefit value of $104.1 
thousand (NPV).  

Table 2 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 for the No-Build and Build 
Scenarios.  
 

 

 

 

 

 

 

 

 

$0.10M 
TRAVEL TIME  

SAVINGS (NPV) 

https://www.transportation.gov/sites/dot.gov/files/2022-03/Benefit%20Cost%20Analysis%20Guidance%202022%20%28Revised%29.pdf
https://www.transportation.gov/sites/dot.gov/files/2022-03/Benefit%20Cost%20Analysis%20Guidance%202022%20%28Revised%29.pdf
https://oklahoma.gov/odot/citizen/newsroom/2020/august/a-drive-up-to-75--speed-limit-changes-in-sight-for-some-ruralok.html#:%7E:text=At%20its%20August%203%20meeting,220%20miles%20of%20I%2D40.
https://oklahoma.gov/odot/citizen/newsroom/2020/august/a-drive-up-to-75--speed-limit-changes-in-sight-for-some-ruralok.html#:%7E:text=At%20its%20August%203%20meeting,220%20miles%20of%20I%2D40.
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Table 2: Travel Time Savings No-Build & Build Scenario with VHT Benefit Total 

 

 
 
Vehicle operating costs were calculated by determining the change in vehicle miles traveled 
along US-412. Due to the route limits staying almost identical between the no-build and build 
scenario, the operational benefit was negligible.  

 
Safety Benefit 
The Project produces safety savings of $138.6 million (NPV). The 
reduction in costs associated with crashes along US-412, using the 
existing crash rates provided by ODOT and crash modification 
factors (CMF), the corridor will experience less crashes due to 
safer interchange access. The future US-412 crashes were 
estimated utilizing a weighted average between Mayes and 
Rogers County, Oklahoma crash rates to determine the number of 
crashes on the new facility. The Highway Safety Manual resource 
of the Crash Modification Factor (CMF) Clearinghouse for 
converting at-grade intersections into a grade-separated interchange and raising the posted 
speed by 5 mph were utilized to identify the potential crash savings (CMF – 459, 42% crash 
reduction and CMF – 1252, 8% crash reduction).  

These crash predictions were combined and subtracted from the projected no-build number of 
crashes to determine crash savings each year. The safety benefits by year are reflected below in 
Table 3. 

 

$138.6M 
CRASH SAVINGS (NPV) 

http://www.highwaysafetymanual.org/Pages/default.aspx
https://safety.fhwa.dot.gov/tools/crf/resources/
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Table 3: Safety Crash Savings 

 
The CMF methodology described above provided the most cost savings and best BCR for the 
project. As an alternative method of determining safety benefits, the statewide crash averages 
provided by ODOT for 2018-2020 were used to compare a divided four-lane partial access-
controlled facility to a divided four-lane fully access-controlled facility. The reduction in fatal, 
injury, and overall crashes using this method was applied to the predicted future no-build 
crashes to determine an estimated number of build crashes. The difference of these crashes 
was multiplied by the same crash benefit dollar amounts to determine an overall crash benefit. 
This statewide crash average methodology resulted in a total benefit of $134.8 million (NPV) 
and reduced the overall BCR to 1.67. 

 
Environmental Cost Savings  

The Project is not expected to positively affect the produced emissions along the corridor, 
resulting in emissions damage savings of $0 NPV over 20 years. The methodology of testing for 
emission reduction was based on vehicle miles traveled (VMT). Since the limits of the corridor 
are not changing between build and no-build scenarios, there was no change in the VMT 
calculated. The overall impact to emissions is considered negligible at this time, however the 
travel time savings and significant improvements to safety will have a positive and lasting 
impact to the corridor for years to come. 
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Operations & Maintenance Costs Reduction  

The Program is projected to increase operations & maintenance 
costs by $463.4 thousand dollars (NPV) over the 20-year period 
analyzed. The corridor will receive the long-lasting 
improvements it needs to continue to support estimated growth 
and safe travel for local users. The total Operations & 
Maintenance costs for this Project are outlined below in Table 4. 
 
 

Table 4: Operation & Maintenance Reduced Cost Benefit 

 

$0.46M 
OPERATIONS & 

MAINTENANCE COSTS 
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Project Costs 
The project has a total capital cost 
of $139,790,000 in 2020 dollars 
over a seven-year construction 
period from 2022 to December 
2028. Numbers shown are in 2020 
dollars to provide a uniform base 
year. All costs by year are shown in 
Table 5 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 corridor will have a 
discounted residual value of $80.6 
million as calculated using the 
FHWA-recommended residual 
value calculation for the time 
before US-412 will need to be 
replaced (50 years). 

 
Benefits Summary 
The US-412 Improvements for 
Interstate Designation Project has a 
Benefit-Cost Ratio of 1.71. This ratio 
was derived by dividing total 
discounted benefits by total 
discounted costs over a 20-year 
period. It and other figures shown 
below in Table 6 and throughout this 
methodology memo were derived 
based on FHWA 2022 BCA Guidance.  
 
 
 
 

Table 6: Summary  

 

Table 5: Summary of  
Estimated Capital Costs 

 

https://www.transportation.gov/sites/dot.gov/files/2022-03/Benefit%20Cost%20Analysis%20Guidance%202022%20%28Revised%29.pdf
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