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Model Validation Process 
 

Table 1 Data Considered in Model Validation Process 

Segment 

2010 2010 2009 2011 2010 2011 

Model  
Volumes 

 

Traffic 
Count 

Program 
(TCP) 

Traffic 
by 

Section  
(TBS) 

Field Count 
Volumes 

(April; 
Seasonally 
Adjusted for 
Weekday) 

Automatic 
Traffic 

Recorder 
(ATR)  
(Entire 
Week) 

Automatic 
Traffic 

Recorder 
(ATR)   
(April; 

Seasonally 
Adjusted for 
Weekday) 

1 Laurel to Mossmain 23,600 21,400 23,200 21,000 NA NA 

2 Mossmain to Shiloh 24,400 24,10 24,500 22,000 24,100 NA 

3 Shiloh to West Billings 24,600 23,400 21,300 23,100 NA NA 

4 
West Billings to South 
Billings Boulevard 

27,500 27,000 27,900 NA NA NA 

5 
South Billings Boulevard to 
27th Street 

25,600 26,300 26,200 30,500 26,300 27,800 

6 27th Street to Lockwood 27,200 24,500 23,700 24,800 NA NA 

7 Lockwood to Johnson Lane 23,600 21,800 22,600 21,400 NA NA 

8 Johnson Lane to Pinehills 17,300 13,500 14,400 14,700 NA NA 

Source: MDT, 2011.  Note: Volumes are rounded to the nearest 100 vehicles.   
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Operational Analysis 

Table 2 Mainline Interstate Links 

Analysis Location 

A B C D E F G H I 

Growth Rate 2010 AADT 2035 AADT 
2010 Peak Hour 

Volumes 
2035 Peak Hour 

Volumes 
Peak Hour Factor 

Percent Trucks 
And Buses 

Free Flow Speed 
Driver Population 

Factor 

EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB 

 Laurel Under 2.32% 2.44% 4,591 4,447 8,149 8,131 393 470 698 859 0.865 0.920 25% 24% 73.9 75.0 1.00 1.00 

1 Laurel to Mossmain 1.18% 1.18% 11,815 11,815 15,845 15,845 1,174 1,341 1,575 1,798 0.809 0.955 14% 20% 76.3 75.0 1.00 1.00 

 Mossmain Under 1.00% 1.07% 11,297 9,035 14,488 11,787 1,185 993 1,520 1,295 0.732 0.916 14% 13% 75.0 75.0 1.00 1.00 

2 Mossmain to Shiloh 1.17% 1.17% 11,579 12,797 15,503 17,135 1,370 1,478 1,834 1,979 0.804 0.857 15% 13% 74.4 75.0 1.00 1.00 

 Shiloh Under 1.00% 1.00% 9,722 9,862 12,468 12,648 1,138 1,102 1,460 1,413 0.821 0.831 17% 14% 75.0 72.8 1.00 1.00 

3 Shiloh to West Billings 1.99% 1.99% 12,385 12,188 20,283 19,961 1,510 1,450 2,472 2,375 0.851 0.894 13% 12% 74.8 70.8 1.00 1.00 

 West Billings Over 3.21% 1.31% 3,995 6,318 8,803 12,514 379 952 834 1,319 0.819 0.928 22% 18% 75.0 73.7 0.95 0.95 

 West Billings Over Part 2 (EB only) 3.23% NA 4,105 NA 9,082 NA 389 NA 861 NA 0.819 NA 22% NA 70.0 NA 0.95 NA 

4 West Billings to South Billings 2.19% 2.19% 12,887 14,566 22,154 25,042 1,289 1,457 2,215 2,504 0.900 0.900 15% 17% 70.0 70.0 0.95 0.95 

 South Billings Under 1.77% 2.33% 10,073 10,976 15,633 19,525 1,045 1,117 1,621 1,988 0.958 0.926 15% 14% 73.8 72.6 0.95 0.95 

5 South Billings to 27th Street 2.33% 2.33% 13,230 12,403 23,509 22,040 1,270 1,158 2,257 2,059 0.936 0.885 13% 12% 65.5 71.2 1.00 1.00 

 27th Street Under 2.31% 1.90% 10,662 8,959 18,867 14,348 1,111 906 1,966 1,451 0.927 0.849 15% 15% 72.3 73.2 1.00 1.00 

6 27th Street to Lockwood 2.18% 1.76% 15,034 12,207 25,752 18,879 1,736 1,370 2,974 2,118 0.908 0.871 14% 18% 72.9 73.4 1.00 1.00 

 Lockwood Under 1.83% 2.01% 9,536 8,633 14,993 14,197 1,328 1,290 2,089 1,692 0.948 0.877 19% 18% 72.4 73.0 1.00 1.00 

7 Lockwood to Johnson Lane 2.07% 2.07% 11,611 11,941 19,384 19,935 1,270 1,442 2,121 2,408 0.948 0.877 15% 15% 72.2 73.6 1.00 1.00 

 Johnson Lane Under 1.90% 1.71% 9,071 6,081 14,514 9,286 1,056 631 1,689 964 0.919 0.838 16% 14% 72.3 69.9 1.00 1.00 

8 Johnson Lane to Pinehills 2.01% 1.67% 10,128 7,152 16,642 10,830 1,120 697 1,841 1,055 0.943 0.816 19% 19% 72.4 72.2 1.00 1.00 

Source: MDT, 2011; DOWL HKM, 2011.  
Column Notes:  
A: Provided by MDT TransCAD Model.  Model growth rates from 0.0 to 0.99 percent were rounded up to 1.0 percent for the purposes of this study.   
B: Provided by MDT TransCAD Model.    
C: Based upon growth rates provided by MDT and applied to 2010 volumes provided by MDT 
D: Peak hour percent of AADT was determined from the Traffic Volume Field Data taken in April 2011 and applied to 2010 AADT volume provided by MDT.  
E: Based upon growth rates provided by MDT and applied to 2010 peak hour volumes. 
F: Calculated from Traffic Volume Field Data taken in April 2011.  
G: Calculated from Traffic Volume Field Data taken in April 2011.  
H: Calculated from Traffic Volume Field Data taken in April 2011.  HCS range for freeway free-flow speed is 55.0 – 75.0 mph.  75 mph was used in instances where the field data speed exceeded 75 mph.  
I: Provided by MDT.  
 
Note: The terms “Under” and “Over” are used to describe the portion of the mainline Interstate above or below the interchange between on-ramps and off-ramps.  
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Table 3 Interchange Ramps 

Interchange Ramp Gore 

A B C D E F G H I 

Growth Rate 2010 AADT 2035 AADT 
2010 Peak Hour 

Volumes 
2035 Peak Hour 

Volumes 
Peak Hour Factor 

Percent Trucks 
And Buses 

Free Flow Speed 
Driver Population 

Factor 

EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB 

Laurel  
On Ramp 1.00% 1.00% 7,224 1,062 9,264 1,362 790 79 1,013 101 0.725 0.925 1% 9% 68.9 70.0 1.00 1.00 

Off Ramp 1.60% 1.00% 1,585 7,368 2,356 9,449 174 850 259 1,090 0.750 0.921 1% 18% 68.9 70.0 1.00 1.00 

Mossmain  
On Ramp 5.54% 1.52% 281 2,780 1,082 4,057 41 215 157 313 0.671 0.658 5% 5% 70.0 70.0 1.00 1.00 

Off Ramp 4.13% 1.42% 517 3,762 1,424 5,347 40 512 109 728 0.579 0.756 5% 5% 70.0 70.0 1.00 1.00 

Shiloh  
On Ramp 4.88% 2.13% 2,663 2,935 8,765 4,975 352 186 1,158 315 0.723 0.536 6% 9% 70.0 67.8 1.00 1.00 

Off Ramp 3.10% 4.96% 1,857 2,326 3,985 7,801 224 284 482 954 0.747 0.821 4% 6% 70.0 67.8 1.00 1.00 

West Billings  

On Ramp 3.80% 3.50% 110 5,870 280 7,447 18 430 45 1,016 0.800 0.854 5% 3% 70.0 68.7 0.95 1.00 

Off Ramp 1.26% 1.69% 8,390 8,248 11,480 12,527 1,349 1,155 1,846 1,754 0.823 0.850 3% 3% 70.0 68.7 0.95 1.00 

On Ramp at Mullowney 1.60% NA 8,781 NA 13,072 NA 1,405 NA 2,092 NA 8.000 0.800 5% 5% 65.0 67.6 0.95 0.95 

South Billings  
On Ramp 7.79% 1.73% 3,157 3,590 7,876 5,517 146 359 953 552 0.829 0.768 5% 6% 68.8 67.6 1.00 0.95 

Off Ramp 3.42% 2.29% 2,814 1,427 6,521 2,515 338 144 783 254 0.850 0.872 5% 4% 68.8 68.2 1.00 1.00 

27th Street  
On Ramp 1.38% 3.27% 5,417 3,445 7,626 7,692 323 148 455 331 0.699 0.675 10% 18% 67.3 68.2 1.00 1.00 

Off Ramp 2.40% 1.34% 2,568 3,249 4,642 4,531 118 265 214 370 0.771 0.634 8% 18% 67.3 68.0 1.00 1.00 

Lockwood  
On Ramp 3.04% 1.09% 2,076 3,574 4,391 4,681 161 280 342 367 0.950 0.879 10% 9% 67.4 68.0 1.00 1.00 

Off Ramp 2.72% 2.23% 5,498 3,308 10,759 5,738 465 433 909 750 0.789 0.874 10% 16% 67.4 64.9 1.00 1.00 

Johnson Lane  
On Ramp 1.96% 2.42% 1,420 5,860 2,309 10,649 135 809 220 1,471 0.933 0.695 28% 25% 67.3 64.9 1.00 1.00 

Off Ramp 2.64% 1.47% 2,540 1,071 4,871 1,544 280 76 538 110 0.957 0.925 13% 9% 67.3 70.0 1.00 1.00 

Source: MDT, 2011; DOWL HKM, 2011.  
Column Notes:  
A: Provided by MDT TransCAD Model.  Model growth rates from 0.0 to 0.99 percent were rounded up to 1.0 percent for the purposes of this study.   
B: Provided by MDT TransCAD Model.   
C: Based upon growth rates provided by MDT and applied to 2010 volumes provided by MDT.  
D: Peak hour percent of AADT was determined from the Traffic Volume Field Data taken in April 2011 and applied to 2010 AADT volume provided by MDT.   
E: Based upon growth rates provided by MDT and applied to 2010 peak hour volumes. 
F: Calculated from Traffic Volume Field Data taken in April 2011.  
G: Calculated from Traffic Volume Field Data taken in April 2011.  
H: Assumed to be 5mph below the adjacent mainline interstate calculated Traffic Volume Field Data taken in April 2011.  HCS range for ramp free-flow speed is 55.0 – 70.0 mph.  70 mph was used in instances where the field data speed exceeded 70 mph. 
I: Provided by MDT.  
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Table 4 Intersection L1 (4
th

 Street South / WB I-90 Ramps / US 212) at Laurel Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

US 212 I90 WB Ramps US 212 S. 4th Street  

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

5:00 - 5:15 9 133 13 0 61 9 94 0 0 61 5 0 6 0 9 0 400 

5:15 - 5:30 16 95 8 0 69 10 95 0 1 52 1 0 13 0 5 0 365 

5:30 - 5:45 15 129 18 0 64 19 89 0 3 70 6 0 11 0 9 0 433 

5:45 - 6:00 9 109 19 1 65 15 102 0 1 40 2 0 9 0 5 0 376 

Peak Hour Vol 49 466 58 1 259 53 380 0 5 223 14 0 39 0 28 0 1574 

Adjustments 1.0400 1.1200 0.9700 1.0000 1.1200 0.9700 1.0100 1.0000 0.9700 1.0100 1.0400 1.0000 1.0100 1.0400 1.1200 1.0000 NA 

Peak Hour (Adj) 51 522 56 1 290 51 384 0 5 225 15 0 39 0 31 0 1669 

Growth Factor 1.2041 1.2041 1.2041 1.2041 1.0470 1.0470 1.0470 1.0470 1.2041 1.2041 1.2041 1.2041 1.0388 1.0388 1.0388 1.0388 1.0000 

2035 Design Year 61 629 67 1 304 53 402 0 6 271 18 0 41 0 32 0 1884 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 90.9% 

Table 5 Intersection L2 (I-90 EB Ramps / US 212) at Laurel Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

US 212 I90 EB Ramps US 212 NA 

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

5:00 - 5:15 67 132 0 0 2 0 10 0 0 59 40 0 0 0 0 0 310 

5:15 - 5:30 50 128 0 0 4 1 8 0 0 36 47 0 0 0 0 0 274 

5:30 - 5:45 99 151 0 0 1 0 11 1 0 45 47 0 0 0 0 0 354 

5:45 - 6:00 41 143 0 0 1 0 8 0 0 30 19 0 0 0 0 0 242 

Peak Hour Vol 257 554 0 0 8 1 37 1 0 170 153 0 0 0 0 0 1180 

Adjustments 1.0400 1.1200 1.1200 1.0000 1.1200 1.1200 1.1200 1.0000 1.1200 1.1200 1.0400 1.0000 1.0000 1.0000 1.0000 1.0000 NA 

Peak Hour (Adj) 267 620 0 0 9 1 41 1 0 190 159 0 0 0 0 0 1287 

Growth Factor 1.1625 1.1625 1.1625 1.1625 1.4864 1.4864 1.4864 1.4864 1.2197 1.2197 1.2197 1.2197 1.0000 1.0000 1.0000 1.0000 1.0000 

2035 Design Year 310 721 0 0 13 1 61 1 0 232 194 0 0 0 0 0 1532 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 83.3% 
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Table 6 Intersection M1 (E. Main Street / S. 72
nd

 Street West / Interchange Crossroad) at Mossmain Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

NA S. 72nd Street West Interchange Crossroad E. Main St 

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

4:45 - 5:00 0 0 0 0 15 7 0 0 105 0 9 0 0 7 32 0 175 

5:00 - 5:15 0 0 0 0 18 5 0 0 108 0 21 0 0 12 36 0 200 

5:15 - 5:30 0 0 0 0 5 11 0 0 146 0 5 0 0 6 35 0 208 

5:30 - 5:45 0 0 0 0 13 11 0 0 143 0 8 0 0 5 35 0 215 

Peak Hour Vol 0 0 0 0 51 34 0 0 502 0 43 0 0 30 138 0 798 

Adjustments 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 NA 

Peak Hour (Adj) 0 0 0 0 53 35 0 0 522 0 45 0 0 31 144 0 830 

Growth Factor 1.0000 1.0000 1.0000 1.0000 1.4585 1.4585 1.4585 1.4585 1.5010 1.5010 1.5010 1.5010 2.1202 2.1202 2.1202 2.1202 1.0000 

2035 Design Year 0 0 0 0 77 51 0 0 784 0 68 0 0 66 305 0 1351 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 92.8% 

Table 7 Intersection M2 (I-90 WB Ramps / Interchange Crossroad) at Mossmain Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

Interchange Crossroad I-90 WB Off-Ramp Interchange Crossroad I-90 WB On-Ramp 

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

4:45 - 5:00 0 31 10 0 4 0 62 0 30 47 0 0 0 0 0 0 184 

5:00 - 5:15 0 48 10 0 5 1 64 0 32 60 0 0 0 0 0 0 220 

5:15 - 5:30 0 33 4 0 8 1 73 0 52 86 0 0 0 0 0 0 257 

5:30 - 5:45 0 48 3 0 12 1 84 0 47 62 0 0 0 0 0 0 257 

Peak Hour Vol 0 160 27 0 29 3 283 0 161 255 0 0 0 0 0 0 918 

Adjustments 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 NA 

Peak Hour (Adj) 0 166 28 0 30 3 294 0 167 265 0 0 0 0 0 0 953 

Growth Factor 1.5010 1.5010 1.5010 1.5010 1.5264 1.5264 1.5264 1.5264 1.6113 1.6113 1.6113 1.6113 1.0000 1.0000 1.0000 1.0000 1.0000 

2035 Design Year 0 249 42 0 46 5 449 0 269 427 0 0 0 0 0 0 1487 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 89.3% 
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Table 8 Intersection M3 (I-90 EB Ramps / Interchange Crossroad) at Mossmain Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

Interchange Crossroad I-90 EB On-Ramp Interchange Crossroad I-90 EB Off-Ramp 

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

4:45 - 5:00 14 18 0 0 0 0 0 0 0 79 2 0 1 0 9 0 123 

5:00 - 5:15 22 23 0 0 0 0 0 0 0 86 7 0 11 0 21 0 170 

5:15 - 5:30 16 20 0 0 0 0 0 0 0 128 4 0 4 1 14 0 187 

5:30 - 5:45 14 24 0 0 0 0 0 0 0 85 8 0 4 2 32 0 169 

Peak Hour Vol 66 85 0 0 0 0 0 0 0 378 21 0 20 3 76 0 649 

Adjustments 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 NA 

Peak Hour (Adj) 69 88 0 0 0 0 0 0 0 393 22 0 21 3 79 0 675 

Growth Factor 1.6113 1.6113 1.6113 1.6113 1.0000 1.0000 1.0000 1.0000 1.6113 1.6113 1.6113 1.6113 2.8337 2.8337 2.8337 2.8337 1.0000 

2035 Design Year 111 142 0 0 0 0 0 0 0 633 35 0 60 9 224 0 1214 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 86.8% 
 

Table 9 Intersection M4 (Magelssen Road / South Frontage Rd / Interchange Crossroad) at Mossmain Interchange 

PM Peak Hour 
15-Minute Interval 

From North (Southbound) From East (Westbound) From South (Northbound) From West (Eastbound) 
Intersection 

Count Without 
Pedestrians 

Interchange Crossroad S. Frontage Rd.  Driveway Magelssen Rd.  

Left Through Right Ped Left Through Right Ped Left Through Right Ped Left Through Right Ped 

4:45 - 5:00 33 6 0 0 1 0 70 0 0 8 0 0 0 0 0 0 118 

5:00 - 5:15 29 11 0 0 0 0 78 0 0 9 0 0 0 0 0 0 127 

5:15 - 5:30 23 11 0 0 0 0 127 0 0 5 0 0 0 0 0 0 166 

5:30 - 5:45 46 20 0 0 0 0 98 0 0 6 1 0 0 0 0 0 171 

Peak Hour Vol 131 48 0 0 1 0 373 0 0 28 1 0 0 0 0 0 582 

Adjustments 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 1.0400 NA 

Peak Hour (Adj) 136 50 0 0 1 0 388 0 0 29 1 0 0 0 0 0 605 

Growth Factor 1.9740 1.9740 1.9740 1.9740 1.8751 1.8751 1.8751 1.8751 1.6113 1.6113 1.6113 1.6113 1.0000 1.0000 1.0000 1.0000 1.0000 

2035 Design Year 268 99 0 0 2 0 728 0 0 47 2 0 0 0 0 0 1146 

Source: MDT, 2011; DOWL HKM, 2011.  

Note: Heavy vehicles were assumed to be two percent of the total volume for each movement. PHF = 85.1% 


