L SEH

Table 1
Signal Warrants Analyses
Shiloh Interchange - Exit 443

—— -

MUTCD 2000 Warrants
8- Hour Interruption of Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Vol Peak Hour Vol
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours
Intersection Year |Met? Yes/No satisfied Met? Yes/No satisfied Met? Yes/No satisfied Met? Yes/No satisfied Met? Yes/No satisfied
2003 N 3 N 0 N 2 N 2 N 0
#Zoo Dr. and Shiloh Rd.| 2008 N 5 N 0 N 3 N 2 N 0
2023 Y 12 N 6 Y 10 Y 12 Y 1
2003 N 1 N 0 N 2 N 0 N 0
Zoo Dr. and I-90 WB ramps| 2008 N 3 N 2 N 4 N 2 N 0
2023 Y 13 Y 13 Y 14 Y 12 Y 1
2003 N 0 N 0 N 0 N 0 N 0
Zoo Dr. and I-90 EB ramps| 2008 N 1 N 0 N 0 N 0 N 0
2023 Y 13 N 3 Y 8 Y 12 Y 1
2003 N 0 N 0 N 0 N 0 N 0
Zoo Dr. and S. Frontage Rd.| 2008 N 0 N 0 N 0 N 0 N 0
2023 N 0 N 0 N 0 N 0 N 0
MUTCD 2000 Warrants - Over 40 MPH
8- Hour Minimum Volume 8- Hour Interruption of Combination of 8- hour 4- Hour Volumes Peak Hour Vol
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours
Intersection Year |Met? Yes/No| satisfied Met? Yes/No| satisfied |Met? Yes/No| satisfied Met? Yes/No| satisfied Met? Yes/No| satisfied
2003 Y 9 N 2 N 5 Y 8 Y 1
Zoo Dr. and Shiloh Rd.] 2008 Y 12 N 4 Y 9 Y 11 Y |
2023 Y 16 Y 12 Y 14 Y 14 Y 1
2003 Y 8 N 3 N 7 N > Y 1
Zoo Dr. and 1-90 WB ramps| 2008 Y 10 Y 8 Y 12 Y 9 Y 1
2023 Y 16 Y 16 Y 16 Y 16 Y 1
2003 N 2 N 0 N 1 N 0 N 0
Zoo Dr. and 1-90 EB ramps| 2008 N 4 N 1 N 2 Y 4 N 0
2023 Y 13 Y 9 Y 13 Y 13 Y 1
2003 N 0 N 0 N 0 N 0 N 0
Zoo Dr. and S. Frontage Rd.| 2008 N 0 N 0 N 0 N 0 N 0
2023 N 5 N 1 N 1 N 2 N 0

Note: All Warrants were performed using SEH obtained ADT counts except as noted.
*Z00 Dr. and Shiloh Rd. - The Shiloh south leg ADT was obtained by factoring the Shiloh north leg ADT count.
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Table 2
Signal Warrants Analyses
South Billings Boulevard Interchange - Exit 447

MUTCD 2000 Warrants
8- Hour Interruption of Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Volumes Peak Hour Volumes
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours Warrant # of hours
Intersection Year |Met? Yes/No| satisfied |[Met? Yes/No| satisfied |Met? Yes/No| satisfied |[Met? Yes/No| satisfied |Met? Yes/No| satisfied
2003 N 0 N 0 N 0 N 0 N 0
King Ave. and Southgate Dr.| 2008 N 0 N 0 N 0 N 0 N 0
2023 N 0 N 0 N 0 N 0 N 0
2003 N 0 N 1 N 0 N 0 N 0
S. Billings and S. Frontage Rd.| 2008 N 0 N 2 N 0 N 0 N 0
2023 N 7 Y 15 Y 10 Y 15 Y 1
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Table 3
Signal Warrants Analyses
27th Street Interchange - Exit 450

o

MUTCD 2000 Warrants
8- Hour Interruption of | Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Volumes Peak Hour Volumes
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant Warrant Warrant Warrant Warrant
Met? # of hours Met? # of hours Met? # of hours Met? # of hours Met? # of hours
Intersection Year Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied
2003 N &) N 1 N 4 N 1 N 0
S. 27th St. and I-90 WB ramps| 2008 N 5 N 1 N S N 1 N 0
2023 Y 8 N 2 Y 8 N 3 N 0
2003 N 0 N 0 N 0 N 0 N 0
S. 27th St. and 1-90 EB ramps| 2008 N 0 N 0 N 0 N 0 N 0
2023 N 1 N 0 N 0 Y 4 N 0
2003 N 0 N 0 N 0 N 0 N 0
*§, 27th St. and Garden Ave.| 2008 N 0 N 0 N 0 N 0 N 0
2023 N 0 N 0 N 0 N 0 N 0
Note: All Warrants were performed using SEH obtained ADT counts except as noted.
*S. 27th St. and Garden Ave. - 8 hour counts were used on the north and south legs of Garden Ave.
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Table 4

Signal Warrants Analyses
US 87 Lockwood Interchange - Exit 452

MUTCD 2000 Warrants - Over 40 MPH
8- Hour Interruption of Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Volumes Peak Hour
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant Warrant Warrant Warrant Warrant
Met? # of hours Met? # of hours Met? # of hours Met? # of hours Met? # of hours
Intersection Year Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied
2003 N 4 N 5 N 6 N 3 Y 1
*US 87 and Coburn Rd. 2008 N 6 N 6 N 6 Y 7 Y 1
2023 Y 8 Y 8 Y 8 Y 8 Y 1
MUTCD 2000 Warrants - Under 40 MPH
8- Hour Interruption of Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Volumes Peak Hour
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant Warrant Warrant Warrant Warrant
Met? # of hours Met? # of hours Met? # of hours Met? # of hours Met? # of hours
Intersection Year Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied
2003 N 1 N 0 N 0 N 0 N 0
*US 87 and Coburn Rd. 2008 N 2 N 0 N 1 N 1 N 0
2023 N 6 N 5 N 6 Y 7 Y 1
Note: All Warrants were performed using SEH obtained ADT counts except as noted.
*US 87 and Coburn Rd. - 8-hour counts were used for the Coburn Rd. leg.
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Table S
Signal Warrants Analyses

Johnson Lane Interchange - Exit 455

MUTCD 2000 Warrants
8- Hour Interruption of | Combination of 8- hour
8- Hour Minimum Volume Continuous traffic Warrants 4- Hour Volumes Peak Hour Volumes
Warrant 1A Warrant 1B Warrant 1A & 1B Warrant 2 Warrant 3B
Warrant Warrant Warrant Warrant Warrant
Met? # of hours Met? # of hours Met? # of hours Met? # of hours Met? # of hours
Intersection Year Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied Yes/No satisfied

2003 N 0 N 0 N 0 N 0 N 0

Johnson Lane and N. Frontage Rd.| 2008 N 0 N 0 N 0 N 0 N 0

2023 Y 8 N 3 N 7 Y 11 N 0

2003 N 0 N 0 N 0 N 0 N 0

Johnson Lane and I-90 WB ramps| 2008 N 2 N 2 N 4 N 1 N 0

2023 Y 12 Y 12 Y 12 Y 13 N 0

2003 N 6 N 1 N 2 N 2 Y 1

*Johnson Lane and I-90 EB ramps| 2008 N 6 N 2 N 5 Y 4 N 0

2023 N 7 Y 8 Y 8 Y 8 N 0

2003 N 0 N 1 N 0 N 0 N 0

Old Hardin Rd. and Becraft Lane| 2008 N 1 N 1 N 2 N 0 N 0

2023 N 4 N 2 N 5 N 3 N 0

Note: All Warrants were performed using SEH obtained ADT counts except as noted.
*Johnson Lane and [-90 EB ramps - 8 hour counts were used on the [-90 EB off ramp leg.
Billings 1-90 Interchange Study Final Report
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Table 6

Peak Hour I-90 Ramp Merge / Diverge Capacity Analysis

All I-90 Interchanges

AM Peak Hour Noon Peak Hour PM Peak Hour
Merge/
Interchange I-90 Direction| Diverge Density LOS Density LOS Density LOS
Westbound Merge 5.3 A 9.5 A 18.6 B
Shiloh Diverge 4.6 A 4.3 A 10.4 B
Merge 16.2 B 8.2 A 10.8 B
Eastbound -
Diverge 11.1 B 6.4 A 6.0 A
Westhound Merge 12.8 B 121 B 15.2 B
S Billines Blvd Diverge T2 A 7.0 A 7.3 A
8 Merge 10.7 B 1.1 B 15.7 B
Eastbound :
Diverge 4.2 A 7.0 A 11.7 B
Westhound Merge 11.4 B 11.0 B 13.7 B
27th Street Diverge 95 A 6.8 A 9.5 A
Merge 9.6 A 10.1 B 15.8 B
Eastbound :
Diverge 7.6 A 7.3 A 12.1 B
Westbound Merge 16.3 B 13.0 B 17.3 B
US 87 Lockwood Diverge 12.3 B 9 A 10.2 B
Eastbound Merge 7.3 A 8.4 A 14.2 B
Diverge 6.8 A TEA A 14.1 B
Westhemnd Merge 17.1 B 12.4 B 17.7 B
Yoshirison, L Diverge 7.0 A 8.2 A 137 B
Eastbound Merge 9.6 A 9.6 A 14.1 B
Diverge 7.4 A 8.4 A 12.3 B
Note: Density is in units of passenger cars per mile per lane.
Billings 1-90 Interchange Study Final Report
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Table 7
Peak Hour Intersection LOS
Shiloh Interchange - Exit 443

2003 2008 2023
Intersection and AMPkHr |  NomPkHr | PM Pk Hr AMPkHr |  NoonPkHr | PM Pk Hr AMPkHr [  NoonPkHr | PM Pk Hr
Critical Movements Delay [ LOS | Delay [ LOS | Delay LOS Delay | LOS | Delay [ LOS | Delay [ LOS Delay | LOS | Delay [ LOS | Delay | LOS

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Zoo Dr & Shiloh Rd 7.5 A 6.7 A 8.2 A 8.0 A 7.0 A 9.4 A 223 C 173 B 361 | D
Eastbound Approach 208 c 18.8 B 56.8 E
[Eastbound Left 213 c 197 B 93.7 F
I tbound Through 20.5 C 182 B 26.6 &
E Right 19.1 B 16.3 B 222 <
Westbound Approacl: 12.5 B 11.6 B 145 B 13.9 B 125 B 176 | C 6.6 A 3.3 A 13.0 B
Westbound Left B B E B 285 c 9.1 A 405 D
Westbound Through 3 Z 282 (o] 9.5 A 389 D
[Westbound Right 0.5 A 0.5 A 09 | A
|Northbound Approach 38.3 D 38.5 D 523 | D
Left a T 216 g 253 c 217 | €
Northbound Through A . A A A A X A 454 D 422 D 61.4 E
Right 0.0 A 0.0 A 0.0 A 0.0 A 00 | A 0.0 A %2 | C 26.5 [§ 294 €
Southbound Approach 72| A 55 A 6.0 A 7.4 A 5.6 A | 6l A | 285 | C 19.6 B 415 D
Southbound Leit 8.6 A 82 A 8.7 A 89 A 83 | A 9.0 A 374 D 277 € 69.2 E
Through A A A 0.0 A 00 | A 0.0 A 55 A 109 B 74 A
Right A T el . AR 55 A 104 B 6.7 A

IGNAL CONTROL SIGNAL CONTROL
Zoo Dr & Gabel Dr / Pierce Pkwy 13.6 B 14.1 B 20.1 € 27.9 € 28.7 c 138.0 F
|Eastbound Approach (Zoo) 7.2 A 6.9 A 21,6 C 16.4 B 26.7 c 307.2 F
astbound Left 45 A 5.0 A 140 B 112 B 14.0 B 144 B
Eastbound Through + Right 719 A 74 A 238 € 174 B 29.2 € 348.7 17
Westbound Approach (Zoo) 12.1 B 9.3 A 243 €' 29.1 c 260 c 253 c
[Westbound Left 9.5 A 79 A 188 | B 150 B 10.1 B 250 c
Westbound Through 127 B 9.7 A 60 | C 454 D 314 C 29.9 c
Westbound Right 113 B 8.6 A 224 c 109 B 214 € 204 C
d Approach (Pierce) 209 c 32.6 c 159 B 267 C 30.0 c 353 D
Northbound Left 18.8 B 263 C 139 B 212 C 25.5 € 248 c
Through 197 B 272 c 153 B 293 C 36.0 D 377 D
Right 22.1 C 36.8 D 16.7 B 279 (] 279 8 38.2 D
Southbound Approach (Gabel) 226 c 225 3 14.1 B w05 D 344 € 1065 F
Left 224 C 202 € 125 B 345 | € 34.6 e 139.1 E
Southbound Through + Right | | 228 c 247 C 158 B 92 | D 34.1 C 533 | D

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Zoo Dr & 1-90 WB ramp 32 A 1.7 A 1.9 A 37 A 18 | A 23 A 2403 ¥ 92.4 F 2785 | F
Westbound Approach 12.5 B 11.7 B 13.6 B 14.8 B 131 | B 17.0 C 180.0 F 99.4 F 1566 | F
(Westbound Left + Through 12.5 B 11.7 B 13.6 B 14.8 B 13.1 B 17.0 e 100.8 F 131.8 F 216.0 '\ F
Westhound Ri}!‘ll 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 247.2 F 34.0 € 44.6 | D
Approach 0.2 A 0.2 A 0.6 A 0.2 A 0.2 A 0.7 A 69.3 E 317 c 1463 F
Northbound Left 82 A 8.0 A 85 A 8.6 A 8.2 A 9.0 A 269.2 F 112.7 F 37139 F
Northbound Through 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 00 | A 3.5 A 8.1 A 714 E
|Southbound Approach Through + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 | A 410.6 F 154.7 F 475.5 F

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Zoo Dr & 1-90 EB r: 93 A 69 | A 7.1 A 347 D 8.4 A 113 B 220.7 ¥ 69.5 3 1724 ¥
Eastbound Approach Lefi + Through + Right 205 € 144_| B 207 C 97.3 F 184 c 36.9 E 255.3 r 105.9 F 255.6 F
bound Approach 0.0 A 00| A 0.0 A 0.0 A 0.0 A 0.0 A 268.0 r 65.2 E 1514 r
Northbound Thmugh 0.0 A 0.0 | A 0.0 A 0.0 A 0.0 A 0.0 A 27.1 C 71.6 E 178.6 B
Right 0.0 A 0.0 | a 0.0 A 0.0 A 0.0 A 0.0 A 398.3 F 571 E 1154 F
Southbound Approach 45 A 44 A 4.7 A 54 A 45 A 4.9 A 161.8 r 367 D 138.6 F
Left b4 A 77 A 8.1 A 8.3 A 78 A 8.4 A 297.2 E 76.4 E 313.7 B
Through 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 127 | B 8.2 A 88 | A

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Zoo Dr & S Frontage Rd 64| A 39 A 35 A 69 A 4.0 A 37| A 36.6 D 229 C 35.7 D
IEaszbaund Approach (S Frontage) 46 | A 3.9 A 4.9 A 4.6 A 4.0 A 50 | A 70.1 E 23.9 € 33.3 c
It Lelt 77 | 4 7.7 A 8.0 A 78 A 78 A 82 | A 104.1 F 237 C 453 D
[Eastbound ‘Through 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 357 D 2438 € 219 [
B Right 18.6 B 19.6 B 183 B
Westbound Approach (S Frontage) 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 24.1 c 30.4 c 48.9 D
[Westbound Left 245 g 257 € 213 €
[Westbound Through 0.0 A 0.0 A 0.0 A 0.0 A 00 | A 0.0 A 275 3 353 D 52.6 D
Westbound Right A [ A 194 B 270 C 50.2 D
Approach (Future Zoo) S T M2 C 272 C 45.1 D
d Lelt 233 | € 216 C 28.0 | o
Through + Right 355 D 27.6 e 476 D
hb d Approach (Zoo) 14.2 B 14.4 B 16.8 B
d Left 200 B 18.8 B 26.5 T
S Through 15.0 B 16.6 B 19.2 B
Southbound Right 35 A 44 A 8.4 A
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Table 8
Peak Hour Intersection LOS
South Billings Boulevard Interchange - Exit 447

2003 2008 2023
Intersection and AM Pk Hr | Noon Pk Hr | PM Pk Hr AM Pk Hr | Noon Pk Hr | PM Pk Hr AM Pk Hr [ Noon Pk Hr [ PM Pk Hr
Critical Movements Delay | LOS | Delay [ LOS | Delay | LOS Delay LOS | Delay LOS | Delay " LOS Delay [ LOS | Delay | LOS | Delay T LOS
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
S Billings Blvd & King Ave 188 [ B 17.8 B 18.7 T B 174 B 179 B 188 B 23.1 > 26.3 c 42.0 D
Eastbound Approach 36.7 D 25.9 ¢ 37.1 [ o 36.2 — c 32.7 43.6 T » 55.8 E
boundLett ] 378 D C 286 ¢ 459 | c 345 444 [ D 544 D
bound Through 44.0 D C 58.2 T E 512 D D 360 604 E
bound Right 34.8 c © 27.1 [§ 29.7 (@ c 314 D 535 D
Westbound Approach . 295 N c c 244 | S c 384 D 89.1 F
Westbound Left 26.8 C 4 24 [ ¢ S S 388 D e 111.9 F
Westbound Through + Right i 324 (3 [ 205 | [§ 379 D 374 D 517 E
Northbound Approach 85 A B . 2 A i | B 153 B 157 B 18.6 B
N Leit 52 A A 15 A 6.3 Y 8.2 A = VRGN 9.8 A 135 | B 173 B
[Northbound Through + Right e 9.8 | —_— B | jo& | B 9.6 o, 117 B B 16.9 B 16.5 [ B 189 B
Southbound Approach 9.8 | B 124 B 128 B 13.2 B | 13 I T B 210 c 29.2 I =e o
Southbound Leit R 8.1 | A B 8.0 A 103 B 10.2 B 9.9 A 15.1 B 13.2 B 17.6 B
[Southbound Through -+ Right 9.9 A B 12,9 B | 2 | B 13.7 B | 143 B | 159 B 222 c__| 303 @
NTROL SIGNAL CONTROL SIGNAL CONTROL
S Billings Blvd & 1-90 WB ramp 10.5 B A 10.6 B 113 [ B 106 B 122 [ B 17.5 B 18.1 B 243 £
Westbound Approach 33.0 Tl A 345 | ¢ 28.9 | 29.4 c 30.2 c 444 D 53.0 D 70.0 | E
Westbound Left + Through - 2.6 c « 27.1 e 240 e 282 [§ 26.7 e 313 © 558 | E 574 E
[Westbound Right 350 € (% 317 D 314 @ 308 € 329 € 53.2 D 49.2 | ) 819 F
Northbound Approach N Y | a A 3.9 A 4.2 A 3.3 A 52 A 45 A 7.1 [ &3 A
Northbound Leit 30 [ 29 A 36 A | 39 | T A 82 | A 8.0 A 10.6 [ B 211 [
Northbound Through 40 | 4.1 A 4.1 A 44 A 34 [ a 3.6 [ A 26 A 54 [ A 12 A
Southbound Approach o (% & 74 A 94 A 120 B 13 | B 130 B 211 c 117 | B 24 c
[Southbound Through 8.9 A 76 A 100 A 126 B 09 | B 142 B 212 c 13.6 | B 263 C
Soutiibound Right 8.5 A 6.9 A 83 A 1.0 B 89 [ A 10.0 [ A 20.8 c 65 (s 114 B
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
S Billings Blvd & 1-90 EB ramp 9.9 A 109 B 114 [ B 103 B 114 [ B 138 B 49.5 D 41.0 [ b
B 1 Approach - 332 ) 30.9 G 30.5 T 28.0 C 29.2 e 31.2 3 99.1 F 154.2 F
|Eastbound Leit + Through 308 [ 311 [é 315 e 248 c 26.3 [« 284 [ 34.6 C 63.7 E
Easthound Right N 354 [ C 293 [« 29 C 317 [ ¢ 339 C 1310 I 217.7 F
Northbound Approach 3.0 A A 45 | a4 5.9 A 6.1 [ a 7.6 A 35.9 D 80 A
LT 3.1 A A 47 A | er A | 62 A 74 | A 435 D | 95 A
Northi Right e A A 36 L% 54 A 59 A 83 A 29 A 15 A
Southbound Approach N 3.8 I A 51 | a4 64 A 58 A 9.8 A 43.9 D 12.1 B
S [ i 40 A A 35 LA 70 A 45 A 73 N 1433 I 35.6 b
Southbound Through _ a7 [ A § A 5.6 [ A 6.1 A 6.1 B 10.4 B 8.1 A 6.8 [ A
STOP CONTROL, STOP CONTR( STOP CONTROL
King Ave & Southgate 5.1 | 65 A 59 A 52 A A 5.7 A A
Eastbound Approach 0.5 =4 0.5 A 0.7 A 04 A A 0.5 A A
B Left 7.8 [ A 74 A 77 A 7.9 A A 80 A A
Fastbound Through + Right 0.0 A 0.0 A 0.0 A 0.0 A A 0.0 A A
Westbound Approach 4.0 A 5.9 A 3.8 A 4.0 A | A 4.2 A A
Westbound Lefl 78 A 8.0 A 79 A 79 [ a [ A 82 A A
Westbound Through + Right o 0.0 A 0.0 A 0.0 A 00 | A I A 0.0 A A
Northbound Approach o 9.5 A 10.7 B 10.7 B 9.6 A B 10.2 B B
N Left N 18.0 (3 17.6 C 16.1 B 195 € [« 267 D D
N Through + Right 9.2 A 9.9 A 10.1 B 9.3 | A | B 9 A B
Southbound Approach Left + Through + Right 30.2 D 26.5 D 28.9 D 49 | D [ 62.4 F F
NTROL
S Billings & S Frontage Rd B E
Approach C E
Easthound Left = 3l B D
d Left + Through + Right £ C E
Westbound Approach e C F
Westbound Left < b
Westhound Through + Right C F
Westhound Right e s SRS
Northbound Approach A E
[Northbot 0w A B
Northbound Through + Right A E
d Approach A (4
Leit A D
Through A B
Southbound Right A A
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Table 9
Peak Hour Intersection LOS
27th Street Interchange - Exit 450

2003 2008 2023
Intersection and AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr
Critical Movements Delay | LOS | Delay [ LOS | Delay [ LOS | Delay [ LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
27th St & State Ave 24.0 C 24.6 C 27.1 C 22.9 C 24.8 C 25.8 C 24.2 C 21.6 C 24.4 C
Eastbound Approach (State) 40.8 D 34.3 C 40.5 D 32.5 C 35.0 (4 38.4 D 36.1 D 26.7 [ 323 Cc
Eastbound Left + Through 46.0 D 373 D 44.2 D 35.4 D 38.2 D 41.3 D 39.6 D 29.3 @ 35.2 D
Eastbound Right 26.6 @ 272 C 35.3 D 24.7 [ 274 ¢ 34.4 c 26.9 C 20.3 C 28.3 C
Westbound Approach (State) 34.6 C 34.2 C 34.2 C 35.0 C 35.4 D 38.6 D 39.6 D 27.9 C 35.4 D
Westbound Left + Through 34.8 C 34.5 C 34.8 C 859 D 35.7 D 39.9 D 39.8 D 28.3 C 379 D
Westbound Right 34.3 C 33.5 C 33.1 C 34.6 C 34.6 @ 36.0 D 39.2 D 27.0 @) 30.6 G
Northbound Approach (27th) 17.8 B 19.3 B 19.5 B 19.0 B 19.1 B 19.4 B 18.0 B 15.8 B 175 B
Northbound Left 40.1 D 38.8 D 40.0 D 39.8 D 39.6 D 41.5 D 40.5 D 33.4 G 45.1 D
Northbound Through 12.7 B 14.6 B 13.3 B 14.3 B 14.6 B 13.1 B 12.9 B 11.7 B 9.1 A
Northbound Right 10.4 B 12.4 B 1.5 B 11.6 B 12.7 B 13.5 B 10.4 B 6.4 A 7.5 A
Southbound Approach (27th) 18.1 B 20.2 C 19.3 B 19.5 B 20.5 C 21.3 C 23.4 C 23.3 c 2255 c
Southbound Left 40.8 D 43.5 D 42.0 D 40.6 D 44.9 D 60.7 E 59.8 E 71.9 E 722 E
Southbound Through + Right 15.7 B 18.3 B 16.9 B 17.5 B 18.5 B 19.5 B 19.9 B 19.5 B 20.3 C
STOP CONTROL STOP CONTROL SIGNAL CONTROL
27th St & 1-90 WB ramp 3.9 A 2.1 A 2.1 A 3.9 A 24 A 2.1 A 6.8 A 6.9 A 6.5 A
Eastbound Approach (27th) Thru + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 33 A 1.3 A 1.2 A
Westbound Approach (27th) Left + Thru 0.6 A 0.6 A 0.6 A 0.6 A 0.6 A 0.6 A 29 A 5.0 A 2.2 A
Southbound Approach (I-90 ramp) Left + Thru + Right 2.7 B 11.0 B 11.0 B 12.9 B 11.1 B 11.1 B 16.2 B 27.5 ¢ 315 C
STOP CONTROL STOP CONTROL SIGNAL CONTROL
27th St & 1-90 EB ramp 15.9 C 9.8 A 18.1 C 17.9 C 10.6 B 21.7 C 11.8 B 11.6 B 14.7 B
Eastbound Approach (27th) Left + Thru 5.1 A 4.9 A 57 A 5.1 A 4.9 A 57 A 4.0 A 12.0 B 3.2 A
Westbound Approach (27th) Thru + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 6.4 A 21.0 C 4.6 A
Northbound Approach (I-90 ramp) Left + Thru + Right 26.3 D 21.2 C 44.7 E 29.6 D 22.8 C 54.2 F 16.9 B 5.4 A 34.1 C
STOP CONTROL STOP CONTROL STOP CONTROL
27th St & Garden Ave 6.6 A 5.6 A 4.8 A 6.6 A 5.6 A 4.8 A 6.6 A 5.6 A 4.8 A
[Eastbound Approach (27th) Left + Right 10.4 B 10.0 A 9.8 A 10.5 B 10.0 A 9.8 A 10.5 B 10.1 B 2.9 A
Northbound Approach (Garden) Left + Thru 7.0 A 6.8 A 7.0 A 7.0 A 6.8 A 7.0 A 7.0 A 6.9 A 7.0 A
Southbound Approach (Garden) Thru + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A
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Table 10
Peak Hour Intersection LOS
US 87 Lockwood Interchange - Exit 452

2003 2008 2023
Intersection and AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr
Critical Movements Delay [ LOS | Delay [ LOS| Delay [LOS| Delay [LOS| Delay [LOS| Delay [ LOS| Delay [ LOS| Delay [ LOS | Delay [ LOS
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
US 87 and N Frontage Rd. 8.2 A 9.9 A 19.7 B 8.4 A 10.2 B 16.2 B 9.3 A 10.8 B 22.9 (©
[Eastbound Approach 2.6 A 3.7 A 13.3 B 2.7 A 3.8 A 10.6 B = A 4.4 A 123 B
Eastbound Left 3.9 A 4.2 A 12.4 B 4.3 A 4.4 A 10.0 A 79 A 52 A 11.3 B
Eastbound Through + Right 2.0 A 3.6 A 13.4 B 2.0 A 3.7 A 10.7 B 2.0 A 4.1 A 12.5 B
Westbound Approach 8.9 A 10.2 B 22.5 (8 9.2 A 10.5 B 21.4 C 7.3 A 8.1 A 28.2 C
Westbound Left 6.0 A 8.8 A 16.9 B 6.0 A 9.0 A 154 B 4.0 A 7.3 A 19.7 B
Westbound Through + Right 9.0 A 10.4 B 22.8 C 9.3 A 10.6 B 21.7 i 7.4 A 8.1 A 28.6 C
Northbound Approach 22.7 C 19.6 B 13.2 B 23.1 (8 19.7 B 14.1 B 34.0 C 23.8 C 15.1 B
Northbound Left 22.8 C 19.8 B 13.3 B 23.2 C 19.9 B 14.3 B 34.2 c 24.2 & 15.6 B
Northbound Through + Right 206 C 19.4 B 13.1 B 23.0 C 19.5 B 14.0 B 33.9 C 234 C 14.8 B
Southbound Approach 194 B 17.8 B 26.3 C 19.8 B 18.2 B 18.8 B 29.4 C 23.9 C 321 c
Southbound Left + Through 24.5 C 22.3 & 18.7 B 25.1 C 23.0 & 24.5 C 38.1 D 32.8 C 50.3 D
Southbound Right 183 B 15.5 B 30.8 @ 18.6 B 15.8 B 154 B 27.5 € 19.5 B 213 e
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
US 87 and I-90 WB ramp 16.0 B 11.8 B 32.9 C 16.1 B 12.4 B 45.6 D 20.9 C 11.7 B 46.2 D
Westbound Approach (I-90 ramp) Left + Through + Right 31.8 c 24.2 C 19.8 B 317 c 25.6 c 20.1 c 51.6 D 25.8 C 25.9 C
Northbound Approach 4.7 A 3.1 A 14.5 B 5.0 A 3.5 A 16.8 B 5.9 A 3.3 A 11.6 B
Northbound Left 7.9 A 6.7 A 47.0 D 9.0 A 1.0 A 57.6 B 13.9 B 9.7 A 47.7 D
Northbound Through 3.7 A 2.3 A 55 A 3 A 24 A 54 A 3.4 A 157 A 1.6 A
Southbound Approach Through + Right 21.5 C 15.0 B 46.9 D 21.6 C 15.6 B 68.5 E 215 C 14.4 B 722.1 E
SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
US 87 and 1-90 EB ramp 14.2 B 14.9 B 29.8 C 151 B 15.6 B 34.7 C 23.9 C 21.2 C 1214 F
Eastbound Approach (I-90 ramp) Left + Through + Right 22.7 C 32.3 C 68.1 E 222 C 35.0 C 84.8 F 32.8 C 46.4 D 376.5 F
Northbound Approach Through + Right 16.6 B 13.2 B 28.1 C 18.9 B 13.4 B 26.4 C 26.3 C 19.9 B 19.8 B
Southbound Approach 2.1 A 59 A 4.1 A 2.4 A 59 A 3.9 A 10.8 B 8.1 A 10.1 B
Southbound Left 4.0 A 2.5 A 6.0 A 4.7 A 29 A 59 A 53 A 29 A 8.2 A
Southbound Through 0.8 A 8.1 A 2.5 A 0.9 A 7.8 A 22 A 13.9 B 10.9 B 1127 B
STOP CONTROL STOP CONTROL SIGNAL CONTROL
US 87 and Coburn Rd. 1.6 A 1.1 A 1.2 A 1.9 A 13 A 15 A 8.8 A 4.4 A 4.1 A
Eastbound Approach Through + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 58 A 1.0 A 1.6 A
Westbound Approach Left + Through 0.1 A 0.1 A 0.1 A 0.2 A 0.1 A 0.1 A 4.0 A 3.1 A 3.3 A
Northbound Approach Left + Right 15.3 C 14.2 B 18.5 C 16.9 C 15.4 c 21.4 c 38.8 D 28.7 c 26.4 c
Billings [-90 Interchange Study Final Report
AMTDOT0306.00

Montana Department of Transportation




L SEH

Table 11
Peak Hour Intersection LOS
Johnson Lane Interchange - Exit 455

2003 2008 2023
Intersection and AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr AM Pk Hr Noon Pk Hr PM Pk Hr
Critical Movements Delay | LOS | Delay | LOS | Delay | LOS | Delay [ LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Jol Lane and N. Fr ge Rd. 7.2 A 7.1 A 7.8 A 8.0 A 74 A 8.6 A 64.1 F 34.7 D 51.8 F
Westbound Approach Left + Through + Right 15.2 C 13.0 B 12.8 B 26.9 D 204 C 25.4 D 265.9 F 79.1 F 76.1 F
[Eastbound Approach Left + Through + Right 10.0 A 9.6 A 9.7 A 1.5 B 10.5 B 10.9 B 41.0 E 27.8 D 40.2 E
Northbound Approach 6.5 A 5.9 A 5.3 A 5.2 A 4.8 A 3.1 A 35.3 E 23.9 C 42.9 E
Northbound Left 7.8 AL 7.6 A 7.5 A 8.0 A 7.8 A 7.7 A 49.9 E 332 D 64.7 B
Northbound Through + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 13.5 B 12.2 B 21.7 @
Southbound Approach Left + Through + Right 0.0 A 0.3 A 0.7 A 0.0 A 0.1 A 0.3 A 39.5 E 39.1 E 89.2 F

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Johnson Lane and I-90 WB ramp 58.6 F 7.9 A 10.1 B 1164.9 F 94 A 18.8 € 219.6 F 59.7 E 86.2 F
Westbound Approach Left + Through + Right 570.0 F 234 C 33.9 D 999.9 r 34.0 D 78.1 F 428.8 F 122.1 F 177.6 F
Northbound Approach %l A 6.1 A 7.0 A 8.2 A 5.8 A 6.5 A 227.3 F 41.6 D 50.8 D
Northbound Left 9.7 A 8.1 A 8.4 A 11.0 B 8.6 A 9.0 A 378.3 F 79.5 E 87.4 F
Northbound Through 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 1.8 A 39 A 7.6 A
iSouthbound Approach Through + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 56.5 E 43.6 D 67.3 E

STOP CONTROL STOP CONTROL SIGNAL CONTROL
Johnson Lane and I-90 EB ramp 1.8 A 4.0 A 6.9 A 35 A 5.9 A 16.1 C 147.8 F 52.9 D 145.6 F
[Eastbound Approach Left + Through + Right 11.7 B 12.2 B 18.0 C 18.9 C 16.8 C 43.0 E 184.8 F 73.3 E 164.9 F
Northbound Approach Through + Right 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 160.9 F 49.6 D 182.8 F
Southbound Approach 0.6 A 0.5 A 1.3 A 2.9 A 2.1 A 2.6 A 57.3 E 32.6 (6 87.6 F
Southbound Left 9.6 A 8.4 A 8.6 A 10.2 B 8.6 A 9.0 A 90.3 E 58.6 5 175.2 F
Southbound Through 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 1.9 A 5.5 A 8.8 A

SIGNAL CONTROL SIGNAL CONTROL SIGNAL CONTROL
Johnson Lane and Old Hardin 13.9 B 93 A 14.1 B 28.8 C 15.3 B 23.6 C 72.0 E 21.5 C 57.2 E
(Eastbound Approach 18.1 B 15.7 B 31.7 C 34.0 C 22.9 C 42.1 D 91.6 F 313 C 82.5 F
Eastbound Left 21,3 c 17.1 B 29.8 c 48.5 D 335 (%] 80.6 F 143.8 E 43.2 D 159.1 F
Eastbound Through + Right 14.3 B 14.3 B 32.8 & 16.4 B 13.0 B 18.7 B 28.8 5 20.4 &) 36.1 D
Westbound Approach 15.9 B 9.2 A 9.0 A 31.8 C 22.0 C 15.7 B 79.0 E 35.6 D 93.8 F
Westbound Left + Through 14.6 B 13.2 B 175 B 43.0 D 35.0 (5] 28.7 (& 118.9 F 52.4 D 268.0 F
'Westbound Right 16.1 B X A 54 A 30.0 e 17.1 B 10.2 B 725 E 28.9 (& 16.3 B
Northbound Approach 12.5 B 11.8 B 18.8 B 34.3 C 12.9 B 31.2 C 91.7 F 21.5 c 42.6 D
Northbound Left 10.7 B 11.0 B 17.0 B 20.8 c 12.1 B 23.7 & 333 [ 19.0 B 33.8 &
Northbound Through + Right 12.7 B 11.9 B 19.1 B 35.6 D 13.1 B 324 e 96.9 F 21.9 & 44.1 D
Southbound Approach 3.1 A 4.6 A 6.5 A 5.7 A 6.8 A 16.1 B 3.5 A 5.6 A 30.1 c
Southbound Left 3.3 A 5.0 A 7.9 A 5.9 A %3 A 20.6 (] 6.0 A 6.9 A 42.2 D
Southbound Through 2.8 A 39 A 3.6 A 5.2 A 5.8 A 6.9 A 3.4 A 52 A 6.7 A
Southbound Right 3.0 A 4.4 A 3.8 A 5.5 A 6.6 A 7.2 A 1.1 A 4.2 A 7.3 A

STOP CONTROL STOP CONTROL STOP CONTROL
Old Hardin and Becraft Lane 5.7 A 2.3 A 3.1 A 6.7 A 24 A 4.2 A 15.0 B 3.1 A 22.3 €
Eastbound Approach Through + Right 0.0 A 0.0 A 1.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A 0.0 A
Northbound Approach Left + Right 0.2 A 13.7 B 24.1 C 25.8 D 14.3 B 32.4 D 55.9 F 17.5 ] 168.4 F
Westbound Approach Left + Through 224 C 0.3 A 0.4 A 0.2 A 0.3 A 0.4 A 0.3 A 0.4 A 0.7 A
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Table 12
Three Year Accident History
All Interchanges

Num_ber of Day / Night Type of Accident Severity
Accidents
Left Side- Side-
Three | Avg. Day Night | Night-to-Day Turn |Left Turn| swipe swipe
Year Per | Acci- | Acci- Accident Rear | Head | (Opp. | (Same | (Opp. | (Same | Right | Right Single
Intersection or Roadway S Total | Year | dents dents Ratio" End On Dir.) Dir.) Dir.) Dir.) Turn Angle Ped Bike Vehicle Other | Injury Fatality
Exit 443 - Shiloh Rd *
1-90 MP 442.0 1o 444.0, Non-Junction 31 10 23 8 0.35 4 6 1 20 10 1
1-90 MP 442.0 to 444.0, Intersection/Interchange Related 8 3 4 4 1.00 2 2 1 1 1 1 1 1
Intersection: Zoo Dr & S Frontage Rd 4 1 4 0 0.00 4 3 1
700 Dr: 1-90 to Shiloh Rd 2 1 0 2 2.00 2
Exit 447 - S. Billings Blvd 0.37
[-90 MP 446.0 to 448.0, Non-Junction 35 12 23 12 0.52 4 4 1 23 3 12 2
1-90 MP 446.0 to 448.0, Intersection/Interchange Related 93 31 68 25 0.37 59 1 1 3 1 13 I5 32
Intersection: S. Billings Blvd & King Ave 6 2 4 2 0.50 3 1 1 I 1
S. Billings Blvd: I-90 to King Ave 0 0 0 0 0.00
Intersection: S. Billings Blvd & 1-90 WB 0 0 0 0 0.00
S. Billings Blvd: I-90 EB to I-90 WB 1 0 1 0 0.00 1
Intersection: S. Billings Blvd & 1-90 EB 0 0 0 0 0.00
Exit 450 - 27th St 0.36
1-90 MP 449.0 to 451.0, Non-Junction 26 9 14 12 0.86 0 1 16 3 8 1
1-90 MP 449.0 1o 451.0, Intersection/Interchange Related 23 8 16 7 0.44 5 2 6 10 B
Intersection: 27th St & State Ave 10 3 T 3 0.43 4 3 3 3
27th St: I-90 WB to State Ave 0 0 0 0 0.00
Intersection: 27th St & 1-90 WB 5 2 4 1 0.25 4 1 2
27th St: I-90 EB to I-90 WB 1 0 0 1 1.00 1 1
Intersection: 27th St & 1-90 WB 5 2 5 0 0.00 2 2 1 2
Exit 452 - US 87 Lockwood 0.20
1-90 MP 449.0 to 451.0, Non-Junction 60 20 38 22 0.58 16 1 1 1 41 10 1
1-90 MP 449.0 to 451.0, Intersection/Interchange Related 42 14 36 6 0.17 16 2 -+ 1 1 2 1 9 4 2 8
Intersection: US 87 & N Frontage Rd 60 20 51 9 0.18 27 10 | 1 4 10 7 31
US 87: 1-90 WB to N F'rontage Rd 0 0 0 0 0.00
Intersection: US 87 & I-90 WB 22 7 17 3 0.18 14 5 3 4
US 87: 1-90 EB to I-90 WB 0 0 0 0 0.00
Intersection: US 87 & [-90 EB 22 7 17 5 0.29 8 7 1 3 3 6
US 87: Coburn Rd to I-90 EB 0 0 0 0 0.00
Intersection: US 87 & Coburn Rd 19 [§ 16 3 0.19 [§ 1 2 3 5 2 7
Exit 455 - Jok Ln. 0.30
1-90 MP 449.0 to 451.0, Non-Junction 20 7 12 8 0.67 2 1 17 4
1-90 MP 449.0 to 451.0, Intersection/Interchange Related 16 5 15 1 0.07 8 2 5 3 i 2
Intersection: Johnson Ln & I-90 WB 11 4 10 1 0.10 8 1 5 2
Intersection: Johnson Ln & I-90 EB 8 8 2 6 3.00 3 2 1 3
Intersection: Johnson Ln & OId Hardin Rd 9 3 6 3 0.50 2 1 1 2 2 1 2

" Caleulated for the purpose of evaluating interchange lighting needs. Only accidents within the interchange area (ramps, terminals, and crossroads between terminals) were factored in this value.
* Night-to-day accident ratio not calculated since sample size (# of interchange accidents) is 0o small
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