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Metropolitan Des Moines Track Improvements  
Quantitative Benefit Cost Calculation  

   

 

 

The total benefit after removing the initial cost is $3,655,158, which equates to a Benefit/Cost of 2.2, as per Table 4.  

Spreadsheets with calculation included as a separate attachment.  



Iowa Interstate Railroad 

Des Moines to Commerce (MP 355.9 - 358.24) 

Table 1 - Affected At-grade Crossings 

Street MP DOT# AADT 

Day 
Traffic 1 
Affected 

Night 
Traffic 2 
Affected 

Affected 
Drivers 

Travel Time 
Saved (hours) 

Annual Value of 
Travel Time 

SE 7th St 357.02 603708D 2480 13501 5786 19287 1643.8  $       21,040.36  

SE 6th St 357.07 603647P 9700 52806 22631 75437 6429.3  $       82,294.91  

SE 5th St 357.17 603710E 477 2597 1113 3710 316.2  $         4,047.27  

SE 4th St 357.24 603711L 2960 16114 6906 23020 1961.9  $       25,112.73  

SE 3rd St 357.31 603712T 2531 13778 5905 19683 1677.5  $       21,472.36  

SE 2nd St 357.37 603713A 967 5264 2256 7520 640.9  $         8,203.64  

SE 1st St 357.44 603714G 2531 13778 5905 19683 1677.5  $       21,472.36  

SW 1st St 357.59 603716V 3200 17420 7466 24886 2121.0  $       27,148.36  

SW 2nd St 357.64 603717C 7700 41918 17965 59883 5103.7  $       65,326.91  

SW 3rd St 357.71 603718J 7600 41374 17732 59106 5037.4  $       64,479.27  

SW 4th St 357.77 603719R 2531 13778 5905 19683 1677.5  $       21,472.36  

SW 5th St 357.84 603720K 3840 20905 8959 29864 2545.2  $       32,578.91  

SW 6th St 357.9 917606E 3980 21667 9286 30953 2638.0  $       33,766.91  

7th St 357.97 603724M 5200 28308 12132 40440 3446.6  $       44,116.36  

8th St 358.04 603726B 311 1693 726 2419 206.2  $         2,638.91  

9th St 358.1 603728P 1247 6789 2909 9698 826.5  $       10,579.64  

12th St 358.23 603730R 3650 19870 8516 28386 2419.3  $       30,966.55  

S 11th St.  363.22 603638 1900 10343 4433 14776 1259.3  $       16,119.27  

Raccoon River Parkway 
Entrance 364.55 603641Y 4300 23409 10032 33441 2850.1  $       36,481.09  

NPV           521875 44478.0  $    569,318.18  

 

 

  



Table 2 - Deferred Maintenance 

Year 

Assumed 
inflation 
(1.2%) 

No-Build 
Maintenance 

cost 

Build 
maintenance 

cost 

Saved 
Maintenance 

costs 

2016 1.012 $20,240 $0 $20,240 

2017 1.024 $20,483 $1,000 $19,483 

2018 1.036 $20,729 $2,355 $18,374 

2019 1.049 $20,977 $3,710 $17,268 

2020 1.061 $21,229 $5,065 $16,164 

2021 1.074 $21,484 $6,420 $15,064 

2022 1.087 $21,742 $7,775 $13,967 

2023 1.100 $22,003 $9,130 $12,873 

2024 1.113 $22,267 $10,484 $11,782 

2025 1.127 $22,534 $11,839 $10,694 

2026 1.140 $22,804 $13,194 $9,610 

2027 1.154 $23,078 $14,549 $8,529 

2028 1.168 $23,355 $15,904 $7,451 

2029 1.182 $23,635 $17,259 $6,376 

2030 1.196 $23,919 $18,614 $5,305 

2031 1.210 $24,206 $19,969 $4,237 

2032 1.225 $24,496 $21,324 $3,172 

2033 1.240 $24,790 $22,679 $2,111 

2034 1.254 $25,088 $24,034 $1,054 

2035 1.269 $25,389 $25,389 $0 

    
$203,753 

 

 

 

Table 3A - Emissions Factors 
 aEMISSION FACTORS (g/gal) 
 PM10 HC NOx CO 
 3.744 5.408 102.96 26.624 
 



aEquals Table 1, Tier 2 factor times Table 3, Large Line Haul factor 

     

     Table 3B - Emissions Factors 

  

Travel 
Time 

(hours) 

Fuel 
Usage 
Rate 

(gal/hr) 
Number of 

Locomotives 

Total 
Annual 

Fuel 
(gallons) 

No-
Build 0.434 47.3 2 14986 

Build 0.174 47.3 2 5994 

   

Annual Fuel 
Savings 

(gallons) 8991 
 

  
# locomotives 2 

  
Locomotive tier 2 

  
trains/day 6 

  

CurrentMaxSpd 
(mph) 10 

  
New speed notch 3 

  
NewMaxSpd (mph) 25 

  

Current speed 
notch 3 

  
track length (miles) 4.34 

  
movement type Line-Haul 

 
 
 
 
 
 
 
 
 
    

 



Metropolitan Des Moines Track Improvements  
       Quantitative Benefit Cost 

Calculation  
         

            Table 4 - Discounted Traffic, Maintenance, and Emissions 

Calendar 
Year 

Projec
t Year 

Affected 
Drivers 

Travel 
Time 
Saved 

(hours) 

3travel 
rate 

exponent 

(1.2%/yr) 

Total Value 
of Time 
Saved 

Initial 
Costs 

Additional 
Maintenance 

Costs 

Value of 
Emissions 
Reduction 

PM10 

Value of 
Emissions 
Reduction 

NOx 
Undiscounted 
Net Benefits 

Discounted at 
7% 

2016 1        $2,987,574 -$20,240     -$2,967,334 -$2,773,209 

2017 2 521,875   44,478  1.06146  $604,307   -$19,483 $11,006 $6,616 $641,412 $560,234 

2018 3 521,875 44,478  1.07419  $611,559   -$18,374 $11,006 $6,616 $647,555 $528,597 

2019 4 521,875 44,478  1.08709  $618,897   -$17,268 $11,006 $6,616 $653,787 $498,771 

2020 5 521,875 44,478  1.10013  $626,324   -$16,164 $11,006 $6,616 $660,111 $470,650 

2021 6 521,875 44,478  1.11333  $633,840   -$15,064 $11,006 $6,616 $666,526 $444,135 

2022 7 521,875 44,478  1.12669  $641,446   -$13,967 $11,006 $6,616 $673,035 $419,133 

2023 8 521,875 44,478  1.14021  $649,143   -$12,873 $11,006 $6,616 $679,639 $395,556 

2024 9 521,875 44,478   1.15389  $656,933   -$11,782 $11,006 $6,616 $686,337 $373,322 

2025 10 521,875 44,478  1.16774  $664,816   -$10,694 $11,006 $6,616 $693,133 $352,354 

2026 11 521,875 44,478 1.18175 $672,794  -$9,610 $11,006 $6,616 $700,026 $332,577 

2027 12 521,875 44,478 1.19594 $680,868  -$8,529 $11,006 $6,616 $707,018 $313,925 

2028 13 521,875 44,478 1.21029 $689,038  -$7,451 $11,006 $6,616 $714,111 $296,331 

2029 14 521,875 44,478 1.22481 $697,307  -$6,376 $11,006 $6,616 $721,305 $279,734 

2030 15 521,875 44,478 1.23951 $705,674  -$5,305 $11,006 $6,616 $728,601 $264,079 

2031 16 521,875 44,478 1.25438 $714,142  -$4,237 $11,006 $6,616 $736,001 $249,309 

2032 17 521,875 44,478 1.26943 $722,712  -$3,172 $11,006 $6,616 $743,507 $235,375 

2033 18 521,875 44,478 1.28467 $731,385  -$2,111 $11,006 $6,616 $751,118 $222,229 

2034 19 521,875 44,478 1.30008 $740,161  -$1,054 $11,006 $6,616 $758,837 $209,825 

2035 20 521,875 44,478 1.31568 $749,043  $0 $11,006 $6,616 $766,665 $198,121 

NPV           $3,871,046 

   Undiscounted totals 
by category  

$12,810,39
1 

 -$203,753 $209,110 $125,710.31 $10,361,391   

            

         
Benefits discounted 7% $6,644,256 

            

         
Benefit Cost Ratio  2.2 

  



Day trains 
  

3 
            

Night trains 
 

3 
            

CurrentMaxSpd 
 

10 
            

NewMaxSpd 
 

25 
            

Train length (miles) 
 

1.420454545 
            

                
Day%Traffic 

 
70% 

            
Night%traffic 

 
30% 

            

                
DayHours 

  
12 

            
NightHours 

 
12 

            

                
DaysPerYear 

 
365 

            

                
All Purpose Local Travel Rate (2012)  $              12.80  

            

                

                
1 Day Traffic Affected ((((3600/CurrentMaxSpd)*train length)-((3600/NewMaxSpd)*train length)/60)/(DayHours*60))*(AADT*Day%Traffic)*DayTrains*DaysPerYear 

    
2 Night Traffic Affected ((((3600/CurrentMaxSpd)*train length)-((3600/NewMaxSpd)*train length)/60)/(NightHours*60))*(AADT*Night%Traffic)*NightTrains*DaysPerYear 

   3Travel Rate Exponent calculation based on Impact of Income Growth on VTTS as per The Value of Travel Time Savings:  

 
Departmental Guidance for Conducting Economic Evaluations Revision 2 (2014 Update); page 14 

        

 
https://www.transportation.gov/sites/dot.gov/files/docs/USDOT%20VOT%20Guidance%202014.pdf  

        
* Day Hours are 6am to 6pm - Night Hours are 6pm to 6am 

           
** Day and night traffic percentages calculated from Iowa specific statewide municipal noninterstate traffic permanent automatic traffic recorders (2004 to 2014) 

     

https://www.transportation.gov/sites/dot.gov/files/docs/USDOT%20VOT%20Guidance%202014.pdf

