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HCM Signalized Intersection Capacjty Analysis

11: DeSmet Rd & Montana St Z ws RMPS) 6/24/2008
N R Y

Movement _ EBL  EBT EBR WBL~ WBT WBR  NBL  NBT NBR_J"S:EI::LSBT:’&SE

Lane Configurations I N A4 1

Volume (vph) 0 0 0 21 4 258 84 503 0 0 479 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 100 095 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00  1.00 1.00

Frt 0.86 1.00 1.00 0.99

Fit Protected 1.00 095 1.00 1.00

Satd. Flow (prot) 3044 1703 3421 3504

Fit Permitted 1.00 043 1.00 1.00

Satd. Flow (perm) 3044 769 3421 3504

Peak-hour factor, PHF 086 08 08 08 08 08 08 08 08 08 08 086

Adj. Flow (vph) 0 0 0 24 5 300 98 585 0 0 557 34

RTOR Redugction (vph) 0 0 0 0 245 0 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 0 0 84 0 98 585 0 0 589 0

Confl. Peds. (#hr) 6 4 4 6

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 2

Actuated Green, G (s) 79 721 724 721

Effective Green, g (s) 8.9 73.1 731 73.1

Actuated g/C Ratio 0.10 081 081 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension {s) 3.0 3.0 3.0 30

Lane Grp Cap (vph) 301 625 2779 2846

v/s Ratio Prot ¢0.17 0.17

v/s Ratio Perm 0.03 0.13

vlc Ratio 0.28 016 021 0.21

Uniform Delay, d1 376 1.8 1.9 1.9

Progression Factor 1.00 1147 127 1.00

Incremental Delay, d2 0.5 0.5 0.2 0.2

Delay {s) 38.1 2.6 26 2.1

Level of Service D A A A

Approach Delay (s) 0.0 38.1 286 24

Approach LOS A D A A

fisrsectiomSummary e B SN S R R e P e e e

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length {s) 90.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

i-90 Corridor in Butte, MT 7/31/2006 Future {Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capaci

Analysns
12: LaSalle Rd & Montana St (’S)

/‘—»\ (‘—‘\\

Lane Conflguratlons

Volume (vph) 38 3 93 0 0 0 0 588 29 146 361 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1800 1900
Lane Width 12 12 12 12 12 12 12 12 12 11 11 11
Total Lost time (s) 40 4.0 40 40
Lane Util. Factor 0.95 0.95 100  0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 100  1.00
Frt 0.90 0.99 1.00 1.00
Flt Protected 0.99 1.00 095 1.00
Satd. Fiow (prot) 3126 3511 1709 3421
Fit Permitted 0.99 1.00 037 1.00
Satd. Flow (perm) 3126 3511 657 3421
Peak-hour.factor, PHF 087 08 08 08 087 08 08 08 087 08 08 087
Adj. Flow (vph) 44 3 107 0 0 0 0 676 33 168 415 0
RTOR Reduction (vph) 0 97 0 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 57 0 0 0 0 0 707 0 168 415 0
Confl. Peds. (#/hn) 4 4
Turn Type Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 74 62.4 728 729
Effective Green, g (s) 8.1 63.4 739 738
Actuated g/C Ratio 0.09 0.70 082 082
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 2473 615 2809
v/s Ratio Prot c0.20 c0.02 0.2
v/s Ratio Perm 0.02 0.20
v/c Ratio 0.20 0.29 027 015
Uniform Delay, d1 38.0 49 2.7 1.6
Progression Factor 1.00 0.85 115 099
Incremental Delay, d2 0.4 0.3 0.2 0.1
Delay (s) 38.3 44 33 17
Level of Service D A A A
Approach Delay (s) 38.3 0.0 44 22
Approach LOS D A A A

. ST n 3 - \.:ﬁ‘:_ _I_' 'T],"" M-- \;.*E é "I ] : ; W , _-__-..‘_75‘- v 3
HCM Average Control Delay 7.1 HCM LeveI of Serwce A
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min)
¢ Critical'Lane Group

15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
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HCM Signalized Intersection Capacny AnalyCSIS
6/24/2008

15: Josette Ave & Montana St
A N

Movement ~~ ~ ~ EBL EBT  EBR W

Lane Configurations &

Volume (vph) 13 8 0 0 5 380 0 190 0 330 138 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time {s) 4.0 40 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 100  1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 . 100 099

Fit Protected 0.97 1.00 1.00 095 1.00

Satd. Flow.{prot) 1806 1615 : 1863 1770 1846

FIt Permitted 0.97 1.00 1.00 054 1.00

Satd. Flow (perm) 1806 1615 1863 1014 1846
Peak-hour factor, PHF 087 087 0.87 0.87 0.87 0.87 0.87 087 087 087 087 0.87
Adj. Flow (vph) 15 9 0 0 6 437 0 218 0 379 159 10
RTOR Reduction {vph) 0 0 0 0 387 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 24 0 0 56 0 0 218 0 379 168 0
Confl. Peds. (#/hr) 1 1

Turn Type Split Perm pm+pt

Protected Phases 4 4 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 3.2 9.3 444 625 625
Effective/Green, g (s) 4.2 10.3 454 635 635
Actuated g/C Ratio 0.05 0.11 0.50 071 071
Clearance Time {s) 5.0 5.0 5.0 50 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Gap (vph) 84 185 940 834 1302

v/s Ratio Prot c0.01 €0.03 0.12 c0.07  0.09

v/s Ratio Perm €025

v/c Ratio 0.29 0.30 0.23 0.45 0.13

Uniform Delay, d1 415 36.6 12,5 5.3 43
Progression Factor 1.00 1.00 1.00 134 111
Incremental Delay, d2 1.9 0.9 0.6 04 0.2

Delay (s) 433 375 131 7.5 5.0

Level of Service D D B A A
Approach Delay (s) 433 375 131 6.7
Approach LOS D D B A
;p":?;ersecnonsinimar? Sy -'-_'__? R A S A A R T S

HCM Average Control Delay 19.6 HCM Level of Serwce B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 90.0 Sum of lost time {s) 12.0

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity ?n:llysus
8

11: DeSmet Rd & Montana St

M4~ Moot

6/24/2008

TWETIT TNBLTNBT S8BT

Lane Conflguratlons 4% ‘1 1‘1‘ #1>
Volume (vph) 0 0 0 30 0 171 69 534 0 0 608 44
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0:95 100 095 0.95
Frpb, ped/bikes 1.00 1.00  1.00 1.00
Fipb, ped/bikes 1.00 1.00  1.00 1.00
Frt 0.87 1.00 1.00 0.99
Flt Protected 0.99 095 1.00 1.00
Satd. Flow (prot) 3065 1705 3421 3498
Flt Permitted 0.99 036  1.00 1.00
Satd. Flow (perm) 3065 648 3421 3498
Peak-hour factor, PHF 086 08 08 08 08 08 08 08 08 08 08 086
Adj. Flow {vph) 0 0 0 35 0 199 80 621 0 0 707 51
RTOR Reduction (vph) 0 0 0 0 181 0 0 0 0 0 2 0
Lane Group Flow {vph}) 0 0 0 0 53 0 80 621 0 0 756 0
Confl. Peds. (#/hr) 6 4 4 6
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2
Actuated Green, G/(s) 7.2 728 728 728
Effective Green, g (s) 8.2 738 738 73.8
Actuated g/C Ratio 0.09 082 082 0.82
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 531 2805 2868
v/s Ratio Prot 0.18 c0.22
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.19 0.15  0.22 0.26
Uniform Delay, d1 37.8 1.7 1.8 1.9
Progression Factor 1.00 122 1.10 1.00
Incremental Delay, d2 0.3 0.6 0.2 0.2
Delay (s) 382 2.6 21 2.1
Level of Service D A A A
Approach Delay (s) 0.0 38:2 22 2.1

D A A

Approach LOS A

HCM Averagé Control Delay

HCM Volume to Capacity ratio |
Actuated Cycle Length (s) 90.0
Intersection Capacity Utilization 41.4%

Analysis Period (min) 15
¢ Critical Lane Group

Sum of lost time (s}
ICU Level of Service

HCM Level (;f Serwce -

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
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HCM Signalized Intersection Capacity Analysis
(B

12: LaSalle Rd & Montana St

CAMPS)

ML - e

6/24/2008

Lane Configurations

Volume {vph) 26 8 85 0 0 0 0 673 30 146 543 0
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 11 11 11
Total Lost time (s) 4.0 4.0 40 40

Lane Util. Factor 0.95 0.95 100 095

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00  1.00

Frt 0.89 0.99 1.00 1.00

Flt Protected 0.99 1.00 0985 100

Satd. Flow (prot) 3125 3514 1710 3421

Fit Permitted 0.99 1.00 033 100

Satd. Flow (perm) 3125 3514 585 3421
Peak-hour factor, PHF 087 08 08 087 087 08 08 087 087 087 08 087
Adj. Flow (vph) 30 9 98 0 0 0 0 774 34 168 624 0
RTOR Reduction {vph) 0 89 0 0 0 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 48 0 0 0 0 0 807 0 168 624 0
Confl. Peds. (#/hr) 4 4

Tum Type Perm pm+pt

Protected Phases 4 2 1 6
Permitted Phases 4 6

Actuated Green, Gi(s) 6.9 62.6 731 731
Effective Green, g (s) 7.9 63.6 741 741
Actuated g/C Ratio 0.09 0.71 082 082
Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 274 2483 563 2817

v/s Ratio Prot c0.23 c0.02. 0.8

v/s Ratio Perm 0.02 0.22

v/ciRatio 0.17 0.32 030 022

Uniform Delay, d1 38.0 5.0 3.1 1.7
Progression Factor 1.00 0.86 110 0.99
Incremental Delay, d2 0.3 03 0.3 02

Delay (s) 38.3 46 37 1.9

Level of Service D A A A
Approach Delay (s) 38.3 0.0 4.6 23
Approach LOS D A A A

nfersection Summary

HCM Average Control Delay 6.2 HCM Level of Serwce A |

HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.4% ICU Levelof Service A
Analysis Period (min) 15

¢ _ Critical Lane Group

[-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
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HCM Signalized Intersection Capaci
15: Josette Ave & Montana St

Analysis
A E

MJ"— faooM

6/24/2008

Lane Configurations $

Volume (vph) 18 10 8 0 18 = 498 1 174 0 476 153 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 40 4.0 40 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00  4.00 1.060  1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.97 0.87 1.00  1.00 1.00 099

Fit Protected 0.98 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1754 1620 1770 1863 1770 1837

Fit Permitted 0.98 1.00 0.64 1.00 0.49 1.00

Satd. Flow (perm) 1754 1620 1184 1863 921 1837
Peak-hour factor, PHF 0.87 087 087 087 087 087 087 087 087 087 087 087
Adj. Flow {vph) 21 11 9 0 21 572 1 200 0 547 176 18
RTOR Reduction (vph}) 0 8 0 0 493 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 33 0 0 100 0 1 200 0 547 192 0
Confl. Peds. (#/hr) 1 1

Tum Type Split Perm pm+pt

Protected Phases 4 4 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 5.0 1.4 293 293 586  58.6
Effective Green, g (s) 6.0 12.4 303 303 596  59.6
Actuated g/C Ratio 0.07 0.14 034 034 066 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicte Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 117 223 399 627 849 1217

v/s Ratio Prot c0.02 c0.06 0.1 c0.18  0.10

v/s Ratio Perm 0.00 ¢0.25

v/c Ratio 0.28 0.45 000 0.32 064 0.16

Uniform Delay, di 39.9 35.7 198 222 8.0 5.7
Progression Factor 1.00 1.00 1.00 1.00 137 107
incremental Delay, d2 1.3 14 0:0 1.3 1.7 0:3

Delay (s) 41.2 37.1 19.8 235 12.7 6.4

Level of Service D D B c B A
Approach Delay (s} 41.2 371 235 11.0
Approach LOS D D c B

HCM Average Control Delay 232 HCM Level of Service [0}

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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HCM Signalized Intersection Capaciyphop®i@49-02\Traffic\Synchro\Future\M1_PM_2025.sy7
11: DeSmet Rd & Montana St (8 RamPS ) 3/28/2008

Movement === ; 5 _WBT W NBL
Lane Configurations iy 8 %

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 12 12
Total Lost time (s) 4.0 40 40 40
Lane Util. Factor 0.95 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.86 1.00 1.00 0.99
Fit Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3044 1707 3421 3496
Fit Permitted 1.00 028 1.00 1.00
Satd. Flow (perm) 3044 494 3421 3496
Volume (vph) 0 0 0 14 1 141 43 442 0 0 643 49

Peak-hour factor, PHF  0.86 086 086 086 08 086 086 08 086 086 086 0.86
Growth Factor (vph) 125% 1256% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%

Adj. Flow (vph) 0 0 0 20 1 205 62 642 0 0 935 71
RTOR Reduction (vph) 0 0 0 0 187 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 39 0 62 642 0 0 1004 0
Confl. Peds. (#/hr) 6 4 4 6
Tumn Type Perm Perm

Protected Phases 8 2 6
Permitted Phases 8 2

Actuated Green, G (s) 6.7 73.3 733 73.3
Effective Green, g (s) 7.7 74.3 743 74.3
Actuated g/C Ratio 0.09 0.83 0.83 0.83
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 260 408 2824 2886

v/s Ratio Prot 0.19 c0.29

v/s Ratio Perm 0.01 0.13

v/c Ratio 0.15 0.15 023 0.35
Uniform Delay, d1 38.1 1.6 1.7 1.9
Progression Factor 1.00 1.01 0.92 1.00
incremental Delay, d2 0.3 0.8 0.2 0.3

Delay (s) 38.4 2.3 1.7 2.3

Level of Service D A A A
Approach Delay (s) 0.0 384 1.8 23
Approach LOS A D A A
e L A R S S R S R R N A O S e R |
HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 1
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HCM Signalized Intersection CapaciyphopPd249-02\Traffic\Synchro\Future\M1_PM_2025.sy7
12: LaSalle Rd & Montana St EB epmrs) 3/28/2008

Movement ~— " EBL EBT EBR™ WBL WBT_ _NBT NBR SBL SBT "SBR
Lane Configurations 4b b N A
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 11 11 11
Total Lost time (s) 4.0 4.0 40 40
Lane Util. Factor 0.95 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.90 0.99 1.00 1.00
Fit Protected 0.99 1.00 095 1.00
Satd. Flow (prot) 3146 3512 1709 3421
Fit Permitted 0.99 1.00 0.35 1.00
Satd. Flow (perm) 3146 3512 628 3421
Volume (vph) 27 11 78 0 0 0 0 491 24 209 548 0

Peak-hour factor, PHF 087 087 087 087 087 087 087 087 087 087 087 087
Growth Factor (vph)  125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 39 16 112 0 0 0 0 705 34 300 787 0
RTOR Reduction (vph) 0 102 0 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 65 0 0 0 0 0 737 0 300 787 0

Confl. Peds. (#/hr) 4 4

Tum Type Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 7.2 60.3 728 728
Effective Green, g (s) 8.2 61.3 73.8 738
Actuated g/C Ratio 0.09 0.68 0.82 0.82
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
{ane Grp Cap (vph) 287 2392 617 2805
v/s Ratio Prot 0.21 c0.05 0.23
vis Ratio Perm 0.02 c0.35

v/c Ratio 0.23 0.31 049 0.28
Uniform Delay, d1 38.0 5.8 4.1 1.9
Progression Factor 1.00 0.93 0.94 0.99
Incremental Delay, d2 04 0.3 0.6 0.2
Delay (s) 38.4 57 44 2.1
Level of Service D A A A
Approach Delay (s) 38.4 0.0 5.7 2.8
Approach LOS D A A A
Jntersection Summary R S RS R P T R '
HCM Average Control Delay 6.8 HCM Level of Service

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 2
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HCM Signalized Intersection CapaciyphopPai249-02\Traffic\Synchro\Future\M1_PM_2025.sy7
15: Josette Ave & Montana St W€

3/28/2008

Lane Confi guratlons

& b b N b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 40 40 40 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.87 1.00 1.00 1.00 0.99
Fit Protected 0.96 1.00 0.95 1.00 095 1.00
Satd. Flow (prot) 1786 1621 1770 1863 1770 1845
Fit Permitted 0.96 1.00 0.55 1.00 042 1.00
Satd. Flow (perm) 1786 1621 1022 1863 786 1845
Volume (vph) 18 5 1 0 13 334 3 145 0 407 232 15
Peak-hour factor, PHF 087 087 087 087 087 087 087 087 087 087 087 0.87
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 26 7 1 0 19 480 4 208 0 585 333 22
RTOR Reduction (vph) 0 1 0 0 419 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 33 0 0 80 0 4 208 0 585 353 0
Confl. Peds. (#/hr) 1 1
Turn Type Split Perm pm+pt
Protected Phases 4 4 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 3.4 104 218 218 61.2 61.2
Effective Green, g (s) 44 11.4 228 2238 622 622
Actuated g/C Ratio 0.05 0.13 025 0.25 068 0.69
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 205 259 472 930 1275
v/s Ratio Prot c0.02 c0.05 0.11 c0.25 0.19
v/s Ratio Perm 0.00 c0.19
v/c Ratio 0.38 0.39 0.02 044 063 0.28
Uniform Delay, d1 41.5 36.1 252 282 73 53
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.88
Incremental Delay, d2 2.8 12 0.1 3.0 1.3 0.5
Delay (s) 44.2 37.3 253 312 86 52
Level of Service D D C C A A
Approach Delay (s) 442 37.3 311 7.3
Approach LOS D D Cc A

ztion Su ool i PEa e A R R R N R R e
HCM Average Control Delay 19.9 HCM Level of Serwce B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

PBS&J Inc.

Synchro 6 Report
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e de ok ok ok ok de ok de de ok ok ok ok sk ok ke ok e de e de e e de e ok ok ok ok ok e ke ok ok ok ok ke ke ok gk ok ok ok gk gk e e e e ke ke ke ke ke e ke e e ke ok gk e ok gk gk ok ok ok ok ke ok e ok ok ke e ke ke

* *
* 4:3:08 MONTANA STREET WB RAMP 7 0*
* *

Fhhkdkdhkhdhhhkdhkhhhkhkdkhkhdhkhdhbhhhkhkhhhkdhkhkhkhhdkhrhkhhhkhhhkhhhhhhorhkhhrhkhkhbhkhkhbhhkhhkhbhkhkhhkhkhrhkdkhkhhkhrhk

* * *
E (m) 4.26 4.26 4.26 4.26 * TIME PERIOD min 60 *
L' (m) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 *
v (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 1 0 0 * FLOW PEAK am/op/pm AM *

* *

Fhhkhdhkhkhkhkdkkdhdhhdhkhkdhkhdhkhhkhkhrhkdrhhbrdhhdhhhkrhhhdhhhdhdhhdhkhkdkhkhdhkhhkhkdhhdkhkdkhdhkdhhkdhdhdhkdhkk

LEG NAME *PCU *FLOWS (lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*

* * * * * *

NB *1.05* 000 503 084 O *1.00*50%0.75 1.125 0.75*00 30 60
WB *1.05* 258 004 021 O *1.00*50%0.75 1.125 0.75*00 30 60
SB *1.05* 029 479 000 O *1.00*50*%0.75 1.125 0.75*00 30 60
EB *1.05* 000 000 000 O *1.00%50*%0.75 1.125 0.75*00 30 60

* * * * * *

* * * * * *

* * * * * *

Fdhhkhhdhkhkdkhkhkdhkhkhkhhkhkhkdhkhhkhkdhrrdhhrhhkhhkdhdrhhhrdhhrdhdhhhkrhhkhhkbkrrhbrddbhkhbhhkhhhhhkhhkddhhkdkk
*

FLOW veh 587 283 508 0 *
CAPACITY veh 1201 912 1146 945 * AVDEL s 5.7
AVE DELAY mins 0.10 0.10 0.09 0.00 *L O 8 A
MAX DELAY mins 0.12 0.12 0.11 0.00 * VEH HRS 2.2
AVE QUEUE veh 1 0 1 0 * COST § 32.7
MAX QUEUE veh 1 1 1 0 *

*

ok ok ok o ok ok ok ok b R ok ok ok R ok b b R k% ok ok ok % b Ok ok

* ok ok k% b ok ok ok ok ok % ok % ok ok ok F
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hhkhkhkhkkhdhhkhhhkhhdhhhhkdhrhhkhbhhkh bbbk hkhhkhk b h b bk dk b bk hkhkhhhhk bbbk bk kb bk b bk d bk kb h kbbb bk b bk dhdhk

* *
* 4:3:08 MONTANA STREET EB RAMP 17 =
* *

Ahhkhkhkhkhkhkhkhkhkhkhhdhhkhdhhhdhhdhdhh kb dhhkhk kbbb dh b bbb bk kb hk kb h b bk hk kbbb b d kA A A A A h b Ak hhk

* * *
E (m) 4.57 4.57 4.57 4.57 * TIME PERIOD min 60 *
L' (m) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 *
v (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 1 * FLOW PEAK am/op/pm AM *

* *

IR R 222222222 R R R AR R R R R R LR R Rl t AR AR R RS s R E R R

LEG NAME *PCU *FLOWS (1lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*

* * * * * *

NB *1.05* 029 588 000 O *1.00*50*0.75 1.125 0.75*00 30 60
WB *1.05* 000 000 000 O *1.00*50*0.75 1.125 0.75*00 30 60
SB *1.05* 000 361 146 O *1.00*50*0.75 1.125 0.75*00 30 60
EB *1.05* 093 003 038 O *1.00*50*0.75 1.125 0.75*00 30 60

* * * * * *

* * * * * *

* * * * * *

khkhkhkhkhkhkhkhkhkhkhhkhkhhhhkhkhkhkhhkhkhhhkhbhhhhhhhhhdodhhhhhdhddddhhdh b d bbb hk bbbk bk bbbk hkh bk h bk hhh
*

FLOW veh 617 0 507 134 *
CAPACITY veh 1162 931 1260 1026 * AVDEL s 5.6
AVE DELAY mins 0.11 0.00 0.08 0.07 *L O S A
MAX DELAY mins 0.14 0.00 0.09 0.08 * VEH HRS 1.9
AVE QUEUE veh 1 0 1 0 * COST $ 29.1
MAX QUEUE veh 2 0 1 0 *

* ok ok ok kR ok ok ok Ok Ok Ok ok ok ok %k % K ok K ok Ok Ok ok ok Ok * oF

*

* ok ok R ok ok ok ok ok ok % % R ¥ ¥ Ok O *

dhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhhhhhhhhkhkdhhdddbdhhbhhhh b b hhh bk bk d bk ddkr bk hkhkhkhkhk bk hkhkhkhkhhk
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dhkdkkhkhkhkhkhkdkhkhdhkhkhhkhkdhhkhkhdhhkhdhhkhkdhhdhhhdhhkhhhhdhkhhdhhkdhhkhhhdhhkhkdhhhrhdhhhhhhdbhhkdhhhhhdhhhhhkhhhk

* *
* 4:3:08 MONTANA STREET WB RAMP 10 ~*
* *

dhkdkkdkkhkhkkdkhkhkkhhdhkhdhhhhhdhhbdhhkhkhhdhhkhbhhkhhkhdhhkhdhhkhhkhhhbhhkhkhhkdhdkhdhhkhrhhkdhrhhhhkhkrhdhrhhbhkhhhk

* * *
E (m) 4.26 4.26 4.26 4.26 * TIME PERIOD min 60 *
L' (ra) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 ~*
v () 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 1 0 0 * FLOW PEAK am/op/pm op ~*

* *

khkhkkkhkkkhkhkhkkhkhkhkhkhkhkhhhkdhhbhkdhhbhhhkhkhkhkhkhhkhkhkhkhkddhhhdhkdbhhkdbhhdhhhkhhhkdhhkhhkdhhhkhkhhbhkhhkhhkhhkhkkk

LEG NAME *PCU *FLOWS (lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*

*

ook ok ok ok ok 2k % % % ok % %k ok oF %k %k % ok % oF % %k oF o b o %

* * * * * * *

NB *1.05% 000 534 069 0 *1.00*%50%0.75 1.125 0.75*00 30 60 *
WB *¥1.05% 171 000 030 0 *1.00%50%0.75 1.125 0.75*00 30 60 *
SB *1.05% 044 608 000 O *1.00*%50%0.75 1.125 0.75*00 30 60 *
EB *1.05* 000 000 000 O *1.00%50%0.75 1.125 0.75*00 30 60 *
* * * * * * *

* * * * * * *

* * * * * * *
*khkhkhkhkhkhkhkhkhhhhhhhhhhkhhkhkdhhbhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhbhhkhkhkhkhkhkhkhkhkhbhkhbhhkhkkhkhkhdhhkhkhkdhkdhhhhk
* *

FLOW veh 603 201 652 0 * *
CAPACITY  veh 1201 901 1151 874 * AVDEL s 6.4 *
AVE DELAY mins  0.10 0.08 0.12 0.00 *L 0 S A *
MAX DELAY mins  0.12 0.10 0.15 0.00 * VEH HRS 2.6 *
AVE QUEUE  veh 1 0 1 0 * COST $  38.9 *
MAX QUEUE  veh 1 0 2 0 * *
*

*

khkkhkhkhkhkhkdkdkhkdhkdkhkhkdbhhkdbhhkdbhbhhhhhhhhdbdbhkhhhhhhkhhhhhhhbhhkhkhhkhkhkhkhkkdkkhkhkkdhkhkhhkhkhhkhkkdhhhkdhx
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* *
* 4:3:08 MONTANA STREET EB RAMP 20 ~*
* *
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* * *
E (m) 4.57 4.57 4.57 4.57 * TIME PERIOD min 60 *
L' (m) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 ~*
v () 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 1 * FLOW PEAK am/op/pm op *

* *

ek de g Kk ke ok Kk ke ok ke ke sk ke ok gk ke sk ke ke vk sk ok ke sk sk ok e ke ok e ok ok ke ke ok ke ke sk ke ke gk ok ke sk ok ke sk ok ke sk ok ke ok ok sk ok K sk ok e ke ok e ke ok e ke ke e ok ek e ke ke ke ok

LEG NAME *PCU *FLOWS (lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*

*

ok ok ob ok ok b ok o b ok b o ok ok b ok ok b b ok R b ok % b % %

* * * * * * *

NB *1.05% 030 673 000 0 *1.00*50%0.75 1.125 0.75*00 30 60 *
WB *1.05% 000 000 000 O *1.00%50%0.75 1.125 0.75%00 30 60 *
SB *1.05%* 000 543 146 0 *1.00*50%0.75 1.125 0.75*00 30 60 *
EB *1.05%* 085 008 026 0 *1.00*50%0.75 1.125 0.75*00 30 60 *
* * * * * * *

* * * * * * *

* * * * * * *

% % gk gk gk Kk gk Kk Kk Kk Kk ke ke ok sk sk sk sk sk sk ke ok ke vk ke ke ke ke %k ke ke ke ke ke ke ke ke ke % ke ke vk ke ke ke ke sk ok ke sk sk ke ke ke ke ke sk ke ke ke ke ke ok ke ke ke Kk ok ke ok ke ok ok ok ke ke ke ke ok
* *

FLOW veh 703 0 689 119 * *
CAPACITY  veh 1165 893 1260 893 * AVDEL s 6.9 *
AVE DELAY mins  0.13 0.00 0.10 0.08 *L 0 s A *
MAX DELAY mins  0.17 0.00 0.13  0.09 * VEH HRS 2.9 *
AVE QUEUE veh 2 0 1 0 * COST $  43.5 *
MAX QUEUE veh 2 0 2 0 * *
*

*
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hhkhkhkhkhkhkdkhkhhkhkhkhkhkhhhkhhhkhhhhhhkdh bbbk hkhhh kbbb hhkhkdhrhdkhhhkhkhdhhhbdh bk b kb hkhdhhhbhhkhkhhhhhhhkhhkdhk

* *
* 4:3:08 MONTANA STREET WB RAMP 9 =
* *

dhkkhkhkhhkhkhkhkhkhkhkhhkhhkdhhhdhhhhhhhhkhdhhkdhhhkhhhhhdhhbhkhkhk kb hhhhhhhkhhhhhhkhhhdhkhhdhhkhhhhkdkhkhhdhhhk

* * *
* E (m) 4.26 4.26 4.26 4.26 * TIME PERIOD min 60 *
* LT (m) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 ~*
* v (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 =
* PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
* DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
* GRAD SEP 0 1 0 0 * FLOW PEAK am/op/pm PM *
* * *
khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdhhhkhkhhhhhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhhkhhhdhkhkhhkhbdkhkhhkhkhkhkhhhkhkhkhkhkhkhdhkhkhhkhh
* LEG NAME *PCU *FLOWS (lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*
* * * * * * * *
* NB *1.05* 000 553 054 O *1.00%50%0.75 1.125 0.75*15 45 60 *
* WB *1.05% 176 001 018 0 *1.00%50%0.75 1.125 0.75*15 45 60 *
* SB *1.05% 061 804 000 O *1.00*%50%0.75 1.125 0.75%15 45 60 *
* EB *1.05% 000 000 000 O *1.00*%50%0.75 1.125 0.75%15 45 60 *
* * * * * * * *
* * * * * * * *
* * * * * * * *
Ahkhkhkhkhkhkhkhkhhkhkkhhkhkhhhkhkhkhkkkhkhkkkkhkkkhkhkhkhkhkhhkhkhkhkhkhkhkhkdhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhdhhkhih
* * *
* FLOW veh 607 195 865 0 * *
* CAPACITY  veh 1201 898 1164 780 * AVDEL s  10.1 *
* AVE DELAY mins 0.10 0.08 0.24 0.00 *1L 0 S B *
* MAX DELAY mins 0.14 0.11 0.43 0.00 * VEH HRS 4.7 *
* AVE QUEUE veh 1 0 3 0 * COST $ 70.4 *
* MAX QUEUE veh 2 0 7 0 * *
* * *
khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhkhk bk hhhkhhkhkhkhkdhkdhkhkhhdhkhhhhhkhkhkhkhkhkhkhkhkhkhkhhhhhhhkhhhkhkhkhkhrhrhhkhhhhkdk
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dhkhkhkhkhkhkhkhkhkhkhhhkhhkhkdhkhrhrdhhkdkhkhkhhhhkhhhhkhhhhhhhhkhhhhhhkhhkhhhkdkhkhkhhhhdkhkhkhhkhhkhhkhhhkhhkdhhkhdk i

* *
* 4:3:08 MONTANA STREET EB RAMP 19 =
* *

khkkdkhkkhkhkdkhkhdkhkhkhhdhkhkrhkhdhhhkhhhhdhhdhhkhhhkrhhbhhdhhdkh kb hhhkhhhkhkhkhkhkhhkhkhkhkhhkhkhkhkdkhkhhhkdhkdkhdk

* * *
E (m) 4.57 4.57 4.57 4.57 * TIME PERIOD min 60 *
L' (m) 10.00 10.00 10.00 10.00 * TIME SLICE min 05 =*
\Y (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 00 60 *
RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 00 60 *
DIA (m) 53.00 53.00 53.00 53.00 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 1 * FLOW PEAK am/op/pm PM *

* *

khkdkhkkdkhkhkhkhkhhkdkhhhkhkhhkhdhhdhhbdrhhhdhhhhhkhhhhkhhkhkhhrhkdkhrhkdkhkhhkdkhhkhhkdkhhkhkhdhhkhdkhkdkhkhkhhrdhdhdk

LEG NAME *PCU *FLOWS (lst exit 2nd etc...U)*FLOF*CL* FLOW RATIO *FLOW TIME*

*

%k ok ok % ok ok % sk ok % 3k ok %k % ok ok Ok O ¥ ok ok ¥ ok ¥ F F F

* * * * * * *

NB *1.05* 030 614 000 O *1.00*%50*0.75 1.125 0.75*00 30 60 *
WB *1.05* 000 000 000 O *1.00%50*%0.75 1.125 0.75*00 30 60 *
SB *1.05* 000 685 261 O *1.00*%50*0.75 1.125 0.75*00 30 60 *
EB *1.05* 098 014 034 O *1.00*50*0.75 1.125 0.75*00 30 60 *
* * * * * * *

* * * * * * *

* * * * * * *

IR R R R RS EEEELEE S SRR SR RS SRR RS R RS RS SRR RS R R R RS R R R R R AR R R R R R R R R AR R RRE SRR R R SRS EEEE R T
* *

FLOW veh 644 0 946 146 * *
CAPACITY veh 1098 920 1260 704 * AVDEL s 10.3 *
AVE DELAY mins 0.13 0.00 0.21 0.11 *I, O S B *
MAX DELAY mins 0.18 0.00 0.30 0.14 * VEH HRS 5.0 *
AVE QUEUE veh 1 0 3 0 * COST $ 74.5 *
MAX QUEUE veh 2 0 5 0 * *
*

*

khkhkhkhkhkhhkhhkhkhkhkhkhkhhhbhkdhdhkdhhkhrhrhrhkhhkhhkhrhhhrhrhrhkrhrhhhhhhhhhhdkdkhhdbdkhhhkhhkhhkhhhkhbhhhhhhdkkhk
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HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave

H1-AM

7/24/2008

/‘—»\ (‘—‘\‘\

T

VR Y

I . EBT EBR W _WBR NBL NBT NBR SBL SBT 'S
Lane Configurations N 4 i" "i ] ‘H‘%
Volume (vph) 243 0 78 0 0 0 76 540 0 0 788 256
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095  1.00 100 086 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99
Fipb, ped/bikes 1.00  1.00  1.00 1.00 = 1.00 1.00
Frt 100 1.00 085 1.00 1.00 0.96
Fit Protected 095 095 1.00 095 = 1.00 1.00
Satd. Flow (prot) 1681 1681 1583 1769 6408 4702
Fit Permitted 095 095 1.00 021  1.00 1.00
Satd. Flow {perm) 1681 1681 1583 399 6408 4702
Peak-hour factor, PHF 098 092 098 092 092 082 098 098 092 092 098 098
Adj. Flow (vph) 248 0 80 0 0 0 78 551 0 0 804 261
RTOR Reduction (vph) 0 ] 60 0 0 0 0 0 0 0 65 0
Lane Group Flow {vph) 124 124 20 0 0 0 78 551 0 0 1000 0
Confl. Peds. (#/hr) 3 3
Turn Type Split Perm pm-+pt
Protected Phases 3 3 5 2 6
Permitted Phases 3 2
Actuated Green, G (s) 210 210 210 59.0 580 45.0
Effective Green, g (s) 220 220 220 60.0 60.0 46.0
Actuated g/C Ratio 024 024 024 067 067 051
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 411 411 387 418 4272 2403
v/s Ratio Prot c0.07  0.07 c0.02  0.09 c0.21
v/s Ratio Perm 0.01 0.10
v/c Ratio 030 030 0.5 0.19 013 0.42
Uniform Delay, d1 277 2717 260 97 55 137
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.26
Incremental Delay, d2 1.9 1.9 0.2 1.0 0.1 0.5
Delay (s) 296 296 263 107 55 4.1
Level of Service c C c B A A
Approach Delay (s) 28.8 0.0 6.2 4.1
Approach LOS c A A : A
[ntersection Summary R e e e S AT ; otk
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%
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HCM Unsignalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 7/24/2008

)—n‘\

Lane Conflguratlons 44 41 [
Volume (veh/h) 0 0 0 863 0 0 848 109 0 44
Sign Control Stop Free Free Yield

Grade 0% 0% 0% 0%

Peak Hour Factor 09 096 096 096 096 096 096 096 096 096
Hourly flow rate (vph) 0 0 0 899 0 0 883 114 0 46
Pedestrians 8 9

Lane Width (ft) ; 0.0 15.0

Walking Speed (ft/s) 40 40

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal {ft) 307 405

pX, platoon unblocked 088 088 0.88 0.88 0.88
vC, conflicting volume 1294 - 1856 ° 1005 908 1913 309

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 874 1510 1005 438 1575 0
{C, single (s) 75 6.5 4.1 44 6.5 69
tC, 2 stage (s)

tF (s) 3.5 4.0 22 22 4.0 33
p0 queue free % 100 100 100 100 100 95
cM capacity (veh/h) 204 104 685 979 95 950
Volume Total 300 353 353 290 46

Volume Left 0 0 0 0 0

Volume Right 0 0 0 114 46

¢SH 1700 1700 1700 1700 950

Volume to Capacity 018 018 018 021 021 017 005

Queue Length 95th (ft) 0 0 0 0 0 0 4

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.0

Lane LOS A

Approach Delay (s) 0.0 0.0 9.0

Approach LOS A

Average Delay N 0.2

Intersection Capacity Utilization 26.7% 1CU Level of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

H4-Am

1: Harrison Ave & WB on-ramp 7/24/2008
Movement A NBL TN £ SBE RGBT NEL Je QWL b e m b AR e |
Lane Confiurations LA N A4 % b

Volume (vph) 89 855 98 848 80 40

Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 4.0 4.0 4.0 4.0

Lane Util. Factor 097 091 1.00 0.91 1.00 1.00

Frt 100 100 100 100 1.00 1.00

Flt Protected 095 100 095 100 095 095

Satd. Flow (prot) 3433 5085 1770 5085 1770 1770

Flt Permitted 095 100 095 100 095 095

Satd. Flow (perm) 3433 5085 1770 5085 1770 ' 1770

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 97 929 107 922 87 43

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 97 929 107 922 87 43

Turn Type Prot Prot custom custom

Protected Phases 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s} 80 360 180 460 210 210

Effective Green, g (s) 90 370 190 470 220 220

Actuated g/C Ratio 010 041 021 052 024 024

Clearance Time (s} 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 343 2091 374 2656 433 433

v/s Ratio Prot 0.03 ¢c0.18 ¢0.06 ¢0.18

v/s Ratio Perm c0.05  0.02

v/c Ratio 028 044 029 035 020 0.10

Uniform Delay, dt 375 191 208 1256 270 263

Progression Factor 109 088 092 129 100 1.00

Incremental Delay, d2 20 0.7 1.8 0.3 1.0 0.5

Delay (s} 43.0 175 292 16.6 28.1 26.8

Level of Service D B c B (] c

Approach Delay (s) 19.9 17.9

Approach LOS B B

HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 90.0 Sum of lost time (s} 8.0
Intersection Capacity Utilization 36.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%
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HCM Unsignalized Intersection Capacity Analysis
3: WB on-ramp & 7/24/2008

> , +~ U ([

Lane Configurations - +4

Volume (veh/h) 0 0 89 0 0

Sign Control Free  Free Yield

Grade Pt 0% 0% . 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 0 97 0 0 118
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) : : 270

pX, platoon unblocked

vC, conflicting volume 97 97 48

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 97 97 48
tC, single (s) 41 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 100 100 88
¢M capacity (veh/h) 1485 892 1010
: 48
Volume Left 0 0 0
Volume Right 0 0 118
¢SH 1700 1700 1010
Volume to Capacity 003 003 012
Queue Length 95th (ft) 0 0 10
Control Delay (s) 0.0 00 9.0
Lane LOS A
Approach Delay (s) ' 0.0 9.0
Approach LOS A
rtersection Sumi P i
Average Delay 5.0 -
Intersection Capacity Utilization 16.7% ICU Level of Service A
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/24/2008
s t ~ >

Lane Configurations f 4+ i' 4

Volume (veh/h) 0 31 645 123 0 1081

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow.rate (vph) 0 34 701 134 0 1175

Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Medianitype None None

Median storage veh)

Upstream signal((ft) 554 158

pX, platoon unblocked 093 088 0.88

vC, conflicting volume 1293 355 839

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 686 2 551
iC, single (s) 68 69 : 4.4
tC, 2 stage (s) _

tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100

¢M capacity (veh/h) 354 951 893
olume Total 34 351 351 134 58 588

Volume Left 0 0 0 0 0 0
Volume Right 34 0 0 134 0 0
¢SH 951 1700 1700 1700 1700 1700
Volume to Capacity 004 021 021 008 035 035
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay (s) 8.9 0.0 0.0 0.0 0.0 0.0
Lane LOS _ A

Approach Delay/(s) 88 00 0.0

Average Delay . B 0.1

Intersection Capacity Utilization ' 33.2% ICU Level of Service EHEA
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 12



Ha—Am

7/24/2008

HCM Signalized Intersection Capacity Analysis
21. Amherst Ave & Harrison Ave

ey r TN A
Movement NBR_ " SBL SBT _ SBR
Lane Configurations & % & 4P ¥ M
Volume (vph) 0 0 1 455 0 124 10 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 11 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.80 095 0.95 100 095
Frpb, pedibikes 0.98 1.00  1.00 1.00 1.00  1.00
Fipb, ped/bikes 1.00 1.00 ~ 1.00 1.00 1.00  1.00
Frt 0.86 1.00 0.93 0.98 1.00 1.00
Fit Protected 1.00 095 097 1.00 095  1.00
Satd. Flow (prot) 1583 1416 1608 3357 1769 3418
Flt/Permitted 1.00 095 097 0.94 033  1.00
Satd. Flow (perm) 1583 1416 1608 3173 617 3418
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4
RTOR Reduction (vph) 0 1 0 0 31 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 302 258 0 0 659 0 87 642 0
Confl. Peds. (#/hr) 4 4 1 1
Turn Type Split Split Perm pm+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.2 249 = 249 40.7 489 489
Effective Green, g (s) 22 259 259 4.7 499 499
Actuated g/C Ratio 0.02 029 029 0.46 055 055
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 25 3.0 3.0 3.0 30 3.0
Lane Grp Cap (vph) 39 407 463 1470 396 1895
v/s Ratio Prot ¢0.00 c021 0.6 001  ¢0.19
v/s Ratio Perm ¢0.21 0.11
v/c.Ratio 0.00 0.74 056 0.45 022 034
Uniform Delay, d1 42.8 200 272 16.4 144 1.0
Progression Factor 1.00 1.00 . 1.00 0.49 1.00  1.00
Incremental Delay, d2 0.0 71 1.5 0.9 03 0.5
Delay (s) 428 362 287 8.9 147 115
Level of Service D D c A B B
Approach Delay.(s) 42.8 32.5 89 11.9
Approach LOS D c A B
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 13



HCM Signalized Intersection Capacity Analysis
17: Dewey Bivd & Harrison Ave

,_,(i - AJOSN

7/24/2008

Lane Conflguratlons

Volume {vph) 418 0 170 0 0 0 174 ~ 1080 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12
Total Lost time (s) 40 4.0 40 40 40
Lane Util. Factor 085 095 1.00 1.00 086

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00  1.00 1.00  1.00

Frt 1.00 1.00 0.85 1.00 1.00
Fit Protected 095 095 1.00 095 1.00
Satd. Flow (prot) 1681 1681 1583 1770 6408
Fit Permitted 095 095 1.00 0.08  1.00

Satd. Flow (perm) 1681 1681 1583 152 6408
Peak-hour factor, PHF 098 092 098 092 092 092 098 098 092 092 098 098
Adj. Flow (vph) 427 0 173 0 0 0 178 1102 0 0 1550 185
RTOR Reduction (vph) 0 0 135 0 0 0 0 0 0 0 17 0
Lane Group Flow {vph) 213 214 38 0 0 0 178 1102 0 0 179 0
Confl. Peds. (#/hr) 3 3
Turn Type Split Perm pm+pt
Protected Phases 3 3 5 2 6
Permitted Phases 3 2
Actuated Green, G (s) 19.0  19.0  19.0 61.0 61.0 440
Effective Green, g (s) 200 200 200 620 62.0 450
Actuated g/C Ratio 022 022 022 069  0.69 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 374 . 374 352 338 . 4414 2412
v/s Ratio Prot 0.13 ¢0.13 c0.08 0.7 c0.36
v/s Ratio Perm 0.02 0.29
v/c Ratio 057 057 0.11 0.53 0.25 0.71

Uniform Delay, di 312 312 279 217 5.3 175
Progression Factor 100 1.00 1.00 1.00  1.00 0.66
Incremental Delay, d2 6.2 6.2 0.6 5.8 0.1 1.7

Delay (s) 373 374 285 275 54 13.2
Level of Service D D c C A B
Approach Delay (s) 34.8 0.0 8.5 13.2
Approach LOS c A A B

i M e e R R R SR A ey
HCM Average Control Delay 15.1 HCM Level of Serwce B

HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 64.6% ICU Level of Service c
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 9



H1- Moos
HCM Unsignalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 7/24/2008

Lane Co

rations

flg

Volume (veh/h) 0 0 0 1628 0 219 0 135
Sign Control Stop Free Yield

Grade 0% 0% 0%

Peak Hour Factor 096 096 096 096 096 096 096 096 096 096
Hourly flow rate (vph) 0 0 0 1696 0 0 1470 228 0 141
Pedestrians 8 9

Lane Width (ft} 0.0 150

Walking Speed (ft/s) 40 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal {ft) 307 405

pX, platoon unblocked 08 08 082 0.76 0.85 0.76
vC, conflicting volume 2298 3297 1706 1705 3411 574
vC1, stage 1 conf vol

vC2, stage 2 confvol

vCu, unblocked vol 489 1661 1093 830 1795 0
tC, single (s) 7.5 6.5 41 41 6.5 6.9
tC, 2 stage (s)

tF (s) 35 4.0 22 22 4.0 33
pO queue free % 100 100 100 100 100 83
¢M capacity (veh/h) 324 81 520 602 67 818
Volu ;

Volume Left 0 0 0 0 0 0 0

Volume Right 0 0 0 0 0 228 141

¢SH 1700 1700 1700 1700 1700 1700 818

Volume to Capacity 033 033 033 035 035 031 @ 017

Queue Length 95th (ft) 0 0 0 0 0 0 15

Control Delay (s) 0.0 0.0 0.0 0.0 0:0 0.0 - 103

Lane LOS B

Approach Delay:(s) 0.0 0.0 10.3

Approach LOS B

Average Delay 0.4

Intersection Capacity Utilization 46:5% ICU Level of 'Service A
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
1. Harrison Ave & WB on-ramp

HA -wsw

7/24/2008

A

Tkl

Lane Cdr;ﬁgurations N

Volume {vph) 138 1568 105 1306 60 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.91 1.00 1.00
Frt 100  1.00 1.00 1.00 1.00 1.00
Fit Protected 0.95 1.00 0.95 1.00 0.95 0.95
Satd. Flow (prot) 3433 5085 1770 5085 1770 1770
Fit Permitted 0.95 1.00 0.95 1.00 0.95 0.95
Satd. Flow (perm) 3433 5085 1770 5085 1770 1770
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 150 1704 114 1420 65 72
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 150 1704 114 1420 65 72
Tum Type Prot Prot custom custom
Protected Phases 5 2 1 6

Permitted Phases 4 8
Actuated Green, G {s) 80 460 130 510 160 16.0
Effective Green, g (s) 9.0 470 140 520 17.0 17.0
Actuated ¢/C Ratio 010 052 016 058 019 019
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp/Cap (vph) 343 2656 275 2938 334 334
v/s Ratio Prot 0.04 ¢034 c0.06 c0.28

v/s Ratio Perm 004 ¢0.04
vic Ratio 044 064 041 048 019 022
Uniform Delay, d1 381 154 343 111 307 309
Progression Factor 102 079 084 091 1.00 1.00
Incremental Delay, d2 3.9 1.2 3.8 0.5 1.3 1.5
Delay (s) 429 133 327 106 320 323
Level of Service D B c B c c
Approach Delay (s) 16.7 12.2

Approach LOS B B

HCM Average Control Delay 14.8 HCM Level of Service
HCM Volume to Capacity ratio 0.49

Actuated Cycle|Length/(s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 1



1 -
HCM Unsignalized Intersection Capacity Analysis
3: WB on-ramp & 7/24/2008

“Eﬁlf;?ﬁ_, i e mheed- SR ) . I R 1210 S~ o
Lane Configurations M - i
Volume (veh/h) 0 0 138 0 0 219
Sign Control Free  Free Yield

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate {vph) 0 0 150 0 0 238
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh) _

Median type None  None

Median storage veh)

Upstream signal (ft) 270

pX, platoon unblocked

vC, confficting volume 150 150 75
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 150 - 150 75
tC, single {(s) e 6.8 6.9
tC, 2 stage (s) _ _ -

tF (s) 2.2 : 35 33
pO queue free % 100 100 75

¢M capacity (veh/h) 1429 827 971

Volume Total 75 75 238
Volume Left 0 0 0
Volume Right 0 0 238
cSH 1700 1700 971
Volume fo Capacity 004 004 025
Queue Length 95th (ft) 0 0 24
Control Delay (s) 0.0 0.0 9.9
Lane LOS A
Approach Delay (s) 00 9.9

B O e el L e e

Average Delay ) 6.1 o

Intersection Capacity Utilization 4 24.0% ICU Level of Service A

Analysis Period (min) 15

-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 3



HA- N

HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/24/2008
cN ot oy

Lane Configurations f ff 44

Volume (veh/h) 0 15 = 1288 354 0 1570

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 16 1400 385 0 1707

Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage L)

Right turn flare (veh)

Median type : None None

Median storage veh)

Upstream signal (ff) 554 158

pX, platoon unblocked 087 0.74 0.74

vC, conflicting volume 2257 704 1789

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 844 0 1365
tC, single (s) 6.8 6.9 4.1
tC, 2 stage {s)

tF (s)

p0 queue free %
cM capacity (veh/h)

olume Total
Volume Left
Volume Right

¢SH

Volume to Capacity _ :
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0
Lane LOS A

Approach Delay (s) 9.6 0.0 0.0
Approach LOS A

Sraaction Stmmary R
Average Delay 0.0

Intersection Capacity Utilization 46.7% ICU Levelof Service A
Analysis Period (min) 15

i-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 12



HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

A - o

7/24/2008

S BB _weT | BT SBF
Lane Configurations & Y & i S N b
Volume (vph) 5 1 4 478 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 40 4.0 40 40 40 40
Lane Util. Factor 1.00 *0.80 095 0.95 100 095
Frpb, ped/bikes 0.99 1.00 1.00 1.00 100 1.00
Fipb, ped/bikes 1.00 1.00. - 1.00 1.00 1.00  1.00
Frt 0.95 1.00 093 0.99 1.00 1.00
Flt Protected 0.98 095  0.98 1.00 095 1.00
Satd. Flow (prot) 1707 1416 1599 3389 1770 3419
Fit Permitted 0.98 0.95 098 0.95 010 1.00
Satd. Flow (perm) 1707 1416 1599 3205 191 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 71 212 1115 5
RTOR Reduction (vph) 0 4 0 0 32 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 6 0 332 280 0 0 1336 0 212 1119 0
Confl. Peds. (#/hr) 4 4 1 1
Turn Type Split Split Perm pm-+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.3 306 306 34.1 431 431
Effective Green, g (s) 23 316 316 35.1 441 441
Actuated g/C Ratio 0.03 035 035 0.39 049 049
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 497 561 1250 181 1675
V/s Ratio Prot ¢0.00 c0.23 018 c0.06  0.33
v/s Ratio Perm 0.42 ¢0.51
v/c Ratio 0.14 0.67 050 1.07 147 0.67
Uniform Delay, d1 429 248 230 27.4 31.7 174
Progression Factor 1.00 1.00  1.00 0.37 100  1.00
Incremental Delay, d2 1.1 34 0.7 439 120.6 2.1
Delay (s) 439 281 237 54.1 1683  19.5
Level of Service D c c D F B
Approach Delay (s) 43.9 26.0 54.1 41.6
Approach LOS D c D D
E‘tel'secﬁOﬂ‘Sﬁmmam.._ .»_-_.:c_: -_'I. __ LR LA R G o s bl R ST e SR : .. : ?‘i
HCM Average Control Delay 43.6 HCM Level of Servic
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.6% ICU Level of Service G

Analysis Period (min) 15
¢  Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 13



HCM Signalized Intersection Capacity Analysis
17. Dewey Blvd & Harrison Ave

Ha- PM

4/1/2008

Ay (‘—‘\'\

Lane Confi gurat|ons N 4 d "i it ‘H‘b

ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12 11 11
Total Lost time (s) 40 40 40 4.0 40 4.0

Lane Util. Factor 085 095 1.00 1.00 0.86 0.91

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.96

Fit Protected 095 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1681 1688 1583 1770 6408 4707

Fit Permitted 095 095 1.00 0.09 1.00 1.00
Satd. Flow (perm) 1681 1688 1583 169 6408 4707
Volume (vph) 298 5 127 0 0 0 149 727 0 0 977 308
Peak-hour factor, PHF  0.98 0982 098 092 092 092 098 098 092 092 0.98 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 380 7 162 0 0 0 190 927 0 0 1246 393
RTOR Reduction (vph) 0 0 124 0 0 0 0 0 0 0 63 0
Lane Group Flow (vph) 190 197 38 0 0 0 190 927 0 0 1576 0
Confl. Peds. (#/hr) 3 3
Tumn Type Split Perm pm+pt

Protected Phases 3 3 5 2 6
Permitted Phases 3 2
Actuated Green, G(s) 20.0 20.0 20.0 60.0 60.0 39.0
Effective Green, g(s) 21.0 210 21.0 61.0 61.0 40.0
Actuated g/C Ratio 0.23 0.23 0.23 068 0.68 0.44
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 392 394 369 417 4343 2092

v/s Ratio Prot 0.11 c0.12 c0.08 0.14 c0.33

v/s Ratio Perm 0.02 0.22

vic Ratio 048 050 0.10 046 0.21 0.75
Uniform Delay, d1 29.8 299 271 21.2 5.5 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.15
Incremental Delay, d2 42 45 0.6 3.6 0.1 22

Delay (s) 341 344 277 247 56 54

Level of Service C C C Cc A A
Approach Delay (s) 323 0.0 8.8 5.4
Approach LOS c A A A

! ection Sum e s TR e T A s 0 T e e T e R R S|
HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

c Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc.

Page 9



HA—Pm
HCM Unsignalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 4/1/2008

Movement =~ =

Lane Confi guratlons M

Sign Control Stop Free Free Yield

Grade 0% 0% 0% 0%
Volume (veh/h) 0 0 0 9086 0 0 1111 105 0 50
Peak Hour Factor 096 096 096 096 096 096 096 096 096 096
Hourly flow rate (vph) 0 0 0 1180 0 0 1447 137 0 65
Pedestrians 8 9

Lane Width (ft) 0.0 15.0
Walking Speed (ft/s) 40 40
Percent Blockage 0 ' 1

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 307 405

pX, platoon unblocked 0.94 0.94 0.89 0.90 0.94 0.90
vC, conflicting volume 1981 2712 1591 1189 2780 402

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1433 2206 1422 982 _ 2279 106
tC, single (s) 75 65 4.1 4.1 65 69
tC, 2 stage (s)

tF (s) 356 40 22 22 40 33
p0 queue free % 100 100 100 100 100 92
cM capacuy (veh/h) 82 41 424 621 37 825
Volume Total 393 579 579 426 65

Volume Left 0 0 0 0 0

Volume Right 0 0 0 137 65

cSH 1700 1700 1700 1700 1700 1700 825

Volume to Capacity 023 023 023 034 034 025 0.08
Queue Length 95th (ft) 0 0 0 0 0 0 6

Control Delay (s) 00 00 00 00 00 00 97

Lane LOS A

Approach Delay (s) 0.0 0.0 8.7

Approach LOS A

Average Delay - 0.2 i

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 11



HCM Signalized Intersection Capacity Analysis
1: Harrison Ave & WB on-ramp

1~ P

4/1/2008

W -

T

U

Lane Conf guratlons

Ny

Ideal Flow (vphpl) 1900 1900 19800 1900 1800 1900

Total Lost time (s) 40 40 4.0 40 4.0 4.0

Lane Util. Factor 097 091 100 091 1.00 1.00

Frt 100 100 100 100 100 1.00

Flt Protected 095 100 095 100 095 0.95

Satd. Flow (prot) 3433 5085 1770 5085 1770 1770

Fit Permitted 095 100 095 100 085 0.95

Satd. Flow (perm) 3433 5085 1770 5085 1770 1770

Volume (vph) 388 656 76 1035 116 70

Peak-hour factor, PHF 092 092 092 092 092 092

Growth Factor (vph) 125% 125% 125% 125% 125% 125%

Adj. Flow (vph) 527 891 103 1406 158 95

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 527 891 103 1406 158 95

Tum Type Prot Prot custom custom

Protected Phases 5 2 1 6

Permitted Phases 4 8

Actuated Green, G(s) 220 430 130 340 190 19.0

Effective Green, g (s) 23.0 440 140 350 200 20.0

Actuated g/C Ratio 026 049 0.16 039 022 022

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 877 2486 275 1978 393 393

v/s Ratio Prot c0.15 0.18 0.06 c0.28

v/s Ratio Perm c0.09 0.05

v/c Ratio 060 036 037 071 040 024

Uniform Delay, d1 295 143 341 232 299 288

Progression Factor 112 083 101 085 1.00 1.00

Incremental Delay, d2 3.0 0.4 34 1.9 3.0 1.5

Delay (s) 359 122 377 239 329 302

Level of Service D B D o C C

Approach Delay (s) 21.0 24.9

Approach LOS C (o]

Intersecion Summary N |
HCM Average Control Delay 23 7 HCM Level of Serwce c
HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

15

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

PBS&dJ Inc.

Synchro 6 Report
Page 1



Ha-PM
HCM Unsignalized Intersection Capacity Analysis
3. WB on-ramp & 4/1/2008

oA ., — C ( V

EBLTEBTIWBTIWE

Lane Configurations 4 ol
Sign Control Free Free Yield

Grade 0% 0% 0%
Volume (veh/h) 0 0 388 0 0 105
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 0 527 0 0 143
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) - 270

pX, platoon unblocked

vC, conflicting volume 527 527 264
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 527 527 264
tC, single (s) 4.1 68 6.9
tC, 2 stage (s) '

iF (s) 2.2 3.5 3.3
p0 queue free % 100 100 81
cM capacny (veh/h) 1036 481 735
Volume Total 264 264 143

Volume Left 0 0 0

Volume Right 0 0 143

cSH 1700 1700 735

Volume to Capacity 016 016 0.19
Queue Length 95th (ft) 0 0 18

Control Delay (s) 00 00 114

Lane LOS B

Approach Delay (s) 0.0 11.1

Approach LOS B

Average Delay o - .4 T _

Intersection Capacity Utilization 28.2% ICU Leve! of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 3



HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave

H -

4/1/2008

Lane 'Conf gatlos

WBR NBT NBR SBL SBT

+4

Free

0%
1207
0.92
1640

158

Sign Control Stop
Grade 0%
Volume (veh/h) 0
Peak Hour Factor 0.92
Hourly flow rate (vph) 0
Pedestrians 4
Lane Width (ft) 11.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)

Median type None
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked 0.86
vC, conflicting volume 1729
vC1, stage 1 confvol

vC2, stage 2 conf vol

vCu, unblocked vol 1349
tC,single(s) 6.8
{C, 2 stage (s)

tF (s) 3.5
p0 queue free % 100
cM capac:ty (veh/h) 122
Volume Total 14
Volume Left 0
Volume Right 14
cSH 636

Volume to Capacity 0.02
Queue Length 95th (ft) 2

Control Delay (s) 10.8
Lane LOS B
Approach Delay (s) 10.8

B

Approach LOS

[ ¥ i
Free
0%
10 666 310 0
092 092 092 0.92
14 905 421 0
554
0.90 0.90
456 1330
291 1258
6.9 4.1
3.3 2.2
98 100
636 494
_NB1 NB2 NB3 SB
452 452 421 820
0 0 0 0
0 0 421 0
1700 1700 1700 1700
0.27 027 025 048
0 0 0 0
0.0 0.0 0.0 0.0
0.0 0.0

820
0

0
1700
0.48
0
0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.0
45.0%
15

ICU Level of Service

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

PBS&J Inc.

Synchro 6 Report
Page 12



HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave 4/1/2008

Movement ~  EBL EBT EBR WBL WBT WBR NBL NBT 'NBR SBL SBT
Lane Confi guratlons & % 3 I N M
Ideal/Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 40 40 4.0 40 4.0

Lane Util. Factor 1.00 *0.80 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 1.00 1.00 100 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 1.00 097 0.98 100 1.00

Flt Protected 0.97 095 0.96 1.00 095 1.00

Satd. Flow (prot) 1688 1416 1650 3361 1770 3421

Flt Permitted 0.97 095 0.96 0.95 0.13 1.00

Satd. Flow (perm) 1688 1416 1650 3193 249 3421
Volume (vph) 5 0 4 482 2 58 4 595 67 137 725 0

Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 0.98 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%

Adj. Fiow (vph) 6 0 5 615 3 74 5 759 85 175 925 0
RTOR Reduction (vph) 0 5 0 0 9 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 6 0 330 353 0 0 840 0 175 925 0}
Confl. Peds. (#/hr) 4 4 1 1

Tum Type Spilit Spilit Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.3 297 297 284 440 440
Effective Green, g (s) 23 30.7 307 294 45.0 450
Actuated g/C Ratio 0.03 0.34 0.34 0.33 0.50 0.50
Clearance Time (s) 5.0 50 5.0 5.0 50 50
Vehicle Extension (s) 25 3.0 3.0 3.0 30 30

Lane Grp Cap (vph) 43 483 563 1043 321 1711

v/s Ratio Prot c0.00 c0.23 0.21 0.07 c0.27

v/s Ratio Perm c0.26 0.20

v/c Ratio 0.14 068 0.63 0.81 0.55 0.54
Uniform Delay, d1 42.9 255 248 27.7 156 154
Progression Factor 1.00 1.00 1.00 0.53 100 1.00
Incremental Delay, d2 1.1 4.0 2.2 6.5 1.9 1.2

Delay (s) 44.0 294 27.0 21.0 175 166

Level of Service D C C C B B
Approach Delay (s) 440 28.2 21.0 16.8
Approach LOS D Cc C B
ntersection;SummMarysaastu il e iy 0 s L B e a Rl B e P T I ) ; LRI
HCM Average Control Delay 212 HCM Level of Servnce

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 13
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HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave

H2-AM

7/24/2008

O R 2 N B I S

_ EBL EBT EBR WBL WBT WBR NBL e
Lane Configurations N [l LR N M
Volume (vph) 243 0 78 0 0 0 76 540 54 98 788 256
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12 11 11
Total Lost time (s) 40 4.0 40 40 40 40
Lane Util. Factor 0.97 1.00 1.00 0386 1.00 . 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99
Fipb, ped/bikes 1.00 1.00 1.00  1.00 1.00  1.00
Frt 1.00 0.85 1.00 099 1.00 0.96
Flt Protected 0.95 1.00 095 1.00 095  1.00
Satd. Flow (prot) 3433 1583 1769 6315 1770 4705
Fit Permitted 0.95 1.00 022 1.00 040 100
Satd. Flow (perm) 3433 1583 412 6315 737 4705
Peak-hour factor, PHF 098 092 098 092 092 092 098 098 092 092 098 098
Adj. Flow {vph) 248 0 80 0 0 0 78 551 59 107 804 261
RTOR Reduction:(vph) 0 0 69 0 0 0 0 11 0 0 4 0
Lane Group Flow (vph) 248 0 11 0 0 0 78 599 0 107 1024 0
Confl. Peds. (#/hr) 3 3
Turn Type Prot custom pm-+pt Pem
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
Actuated Green, Gi(s) 11.8 11.8 68.2 682 578 578
Effective Green, g (s) 12.8 12.8 69.2 69.2 588 58.8
Actuated g/C Ratio 0.14 0.14 077 077 065  0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 488 225 413 4856 482 3074
v/s Ratio Prot ¢0.07 c0.01  0.09 c0.22
v/s Ratio Perm 0.01 0.13 0.15
v/c Ratio 051 0.05 019 0412 022 033
Uniform Delay, d1 35.7 334 3.0 2.7 6.3 6.9
Progression Factor 1.00 1.00 1.00  1.00 049 048
Incremental Delay, d2 0.8 0.1 0.2 0.1 1.1 03
Delay (s) 36.5 334 32 27 4.1 36
Level of Service D c A A A A
Approach Delay (s) 3538 0.0 28 37
Approach LOS D A A A
I Baon Cnmary o e e T s S e T e
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period {min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

Y%user_name%

Synchro 7 - Report

Page 2



HCM Signalized Intersection Capacity Analysis

2 -fm

18: EB off-ramp & Harrison Ave 7/24/2008
2 N R 2R 4

Movement ~ ~  EBL EBR_ NBL NBT SBT SBR

Lane Configurations b ol i

Volume (vph) 80 128 0 85 966 0

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900

TotallLost time (s) 4.0 4.0 40 4.0

Lane Util. Factor 1.00 1.00 0.86 0.86

Frpb, ped/bikes 1.00  "1.00 1.000 ~ 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 085 1.00  1.00

Fit Protected 095 1.00 1.00 1.00

Satd: Flow (prot) 1770 1583 6408 6408

Fit Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 6408 6408

Peak-hour factor, PHF 096 09 09 09 096 096

Adj. Flow {vph) 83 133 0 891 1006 0

RTOR Reduction (vph) 0 70 0 0 0 0

Lane Group Flow (vph) 83 63 0 891 1006 0

Confl. Peds. (#/hr) 11

Turn Type Perm

Protected Phases 4 2 6

Permitted Phases 4

Actuated Green, G (s) 9.8 9.8 702 702

Effective Green, g () 108 108 72 712

Actuated g/C Ratio 012 012 079 079

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s} 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 212 190 5069 5089

v/s Ratio Prot ¢0.05 0.14 ¢0.16

v/s Ratio Perm 0.04

v/c Ratio 039 033 0.18 020

Uniform Delay, d1 366 363 23 23

Progression Factor 1.00 1.00 127 0.68

Incremental Delay, d2 12 1.0 0:1 0.1

Delay (s) 378 373 3.0 1.7

Level of Service D D A A

Approach Delay (s) 37.5 3.0 1.7

Approach LOS D A A

IntersectionSymmary SNSRI R R R |

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 90.0 Sum;of lost time(s) 8.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 3



HZ-Am
HCM Signalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 7/24/2008

20 N B S R

i _eﬁ f;:'_,‘q 3'?_‘" SRR ] -.-".";.- i Z.';'I.;F, ) i -':":'..*."-‘ B WBR:'S:S;.NBES_}QNBT,:‘Q'Nga'*‘:.?i,‘s oEEs
Lane Configurations 4 'l W A

{0

Volume (vph) 0 0 0 40 3 44 89 719 0 0 848 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 1 11 11
Total Lost time (s) 4.0 4.0 40 40 4.0

Lane Util. Factor 1.00. 100 097 091 0:91

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 100 100  1.00 1.00

Frt 100 08 100 1.00 0.98

Fit Protected 096 100 095 1.00 1.00

Satd. Flow (prot) 1780 1742 3319 4916 4823

Fit Permitted 096 100 025 1.00 1.00

Satd. Flow (perm) 1780 1742 870 4916 4823
Peak-hourfactor, PHF 096 096 096 096 096 096 096 096 096 096 096 096
Adj. Flow (vph) 0 0 0 42 3 46 93 749 0 0 883 114
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 10 0
Lane Group Flow (vph) 00 0 0 45 4 93 749 0 0 987 0
Confl. Peds. (#hn) 9 8
Turn Type Perm Perm pm+pt

Protected Phases 8 5 2 6
Permitted Phases 8 8 2

Actuated Green; G (s) 6.7 6.7 733 733 63.5
Effective Green, g (s) 7.7 77 743 743 64.5
Actuated g/C Ratio 009 009 083 083 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 310 30 3.0

Lane Grp Cap (vph) 152 149 876 4058 3456

vis Ratio Prot 0.01  c0.15 €0.20

v/s Ratio Perm ) 003 0.00 0.08

vlc Ratio 030 003 011 - 0:18 0:29

Uniform Delay, d1 386 377 1.7 1.6 45
Progression Factor 100 . 1.00 078 080 0.83
Incremental Delay, d2 1.1 0.1 0.1 0.1 0.2

Delay (s) 39.7 378 14 1.4 4.0

Level of Service D D A A A
Approach Delay (s) 38.7 1.4 4.0
Approach LOS D A A
tersection Summary SN SRR o A O DR RN

HCM Average Control Delay HCM Level of Service A

HCM Volume to Capacity ratio

Actuated Cycle Length (s) Sum of lost time (s} 12.0

Intersection Capacity Utilization ICU Level of Service A

Analysis Period (min)

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hz- R

HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/24/2008
v St o2

Lane Configurations f [ 44

Volume (veh/h) 0 31 646 123 0 1081

Sign Control Stop  Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate {vph} 0 34 702 134 0 1175

Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 40

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh) i

Upstream signal {ff) 334 158

pX, platoon unblocked 0.91 0.98 0.98

vC, conflicting volume 1294 355 840

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1010 289 786
tC, single {s) 6.8 6.9 4.1
tC, 2 stage (s)

tF (s) 35 33

pO queue free % 100
¢M capacity (veh/h)
D -F- . NB 1 A LA oD i e
Volume Total 3 351 351 134 588 588

Volume Left 0 0 0 0 0 0
Volume Right 34 0 0 134 0 0
¢SH 688 1700 1700 1700 1700 1700
Volume to Capacity 005 021 021 008 035 035
Queue Length 95th (ft) 4 0 0 0 0 0
Control Delay (s) 10.5 0.0 0.0 0.0 0:0 0.0
Lane LOS B

Approach Delay (s) 10.5 00 0.0

verae Delay 02

Intersection Capacity Utilization ~332% ICU Level of Service : PN
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 5



Hz A

HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave 7/24/2008
ey ¢ NNt ALY

ovement ~ EBL EBT  EBR WBL WBT WBR NBL NBT NBR SBL  SBT

Lane Conflguratlons & ] 4> 4% LI

Volume (vph) 0 0 1 455 0 124 10 575 69 85 625 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 40 40

Lane Util. Factor 1.00 *0.80 095 0.95 100 095

Frpb, ped/bikes 0.98 100 1.00 1.00 100 1.00

Fipb, ped/bikes 1.00 1.00  1.00 1.00 1.00 . 1.00

Frt 0.86 1.00 093 0.98 1.00 1.0

Fit Protected 1.00 095 097 1.00 095  1.00

Satd. Flow (prot) 1583 1416 1608 3357 1769 3418

Flt Permitted 1.00 095 097 0.94 028 100

Satd. Flow {perm) 1583 1416 1608 3173 530 3418

Peak-hour.factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098

Adj. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4

RTOR Reduction (vph) 0 1 0 0 31 0 0 8 0 0 0 0

Lane Group Flow (vph) 0 0 0 302 258 0 0 659 0 8 642 0

Confl. Peds. (#hr) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6

Permitted Phases 2 6

Actuated Green, G {s) 1.2 249 249 38.2 489 489

Effective Green, g (s) 2.2 259 259 39.2 499 499

Actuated/g/C Ratio 0.02 029 029 0.44 055 055

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 39 407 463 1382 386 1895

vis Ratio Prot ¢0.00 c0.21 | 0.16 002  c0i19

v/s Ratio Perm c0.21 0.11

v/c.Ratio 0.00 074 056 0.48 023 0134

Uniform Delay, d1 428 290 272 18.1 103 1.0

Progression Factor 1.00 1.00  1.00 0.79 1.00  1.00

incremental Delay, d2 0.0 7.1 1.5 1.2 0.3 0.5

Delay (s) 428 362 287 15.5 106 = 115

Level of Service D D C B B B

Approach Delay (s) 428 325 15.5 11.4

Approach LOS D C B B

HCM Average Control Delay 19 1 HCM Level of Serwce B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 68.9% ICU Level of Service c

Analysis Period (min) 15

¢ - Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

17:. Dewey Blvd & Harrison Ave

H2 - NoeN

7/24/2008

—_

N

s ")EBR*.

_WBL  WBT

R

Tf\»l/

WBR™ NBL T NBT

Lane Conflguratlons

N M

r % i

Volume (vph) 0 170 0 0 0 174 1080 4 105 1519 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12 11 14
Total Lost time (s) 4.0 4.0 4,0 40 4.0 40
Lane Util. Factor 0.97 1.00 1.00 . 0.86 1.00 . 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1,00 1.00  1.00 1.00  1.00
Frt 1.00 0.85 100 099 1.00 0.98

It Protected 0.95 1.00 095 1.00 095 1,00
Satd. Flow (prot) 3433 1583 1770 6364 1770 4824
Fit Permitted 0.95 1.00 007  1.00 022  1.00
Satd. Flow (perm) 3433 1583 140 6364 405 4824
Peak-hour factor, PHF 098 092 098 092 - 092 092 098 098 092 092 098 098
Adj. Flow (vph) 427 0 173 0 0 0 178 1102 53 114 1550 185
RTOR Reduction.(vph) 0 0 132 0 0 0 0 6 0 0 14 0
Lane Group Flow {vph) 427 0 41 0 0 0 178 1149 0 114 1721 0
Confl. Peds. (#hr) 3 3
Turn Type Prot custom pm+pt Perm
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 16.9 16.9 631 631 484 484
Effective Green, g (s) 17.9 17.9 64.1 64.1 494 494
Actuated g/C Ratio 0.20 0:20 071 071 0.55 = 055
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 30 30 3.0
Lane Grp Cap (vph) 683 315 294 4533 222 2648
v/s Ratio Prot c0.12 c0.07 . 0.8 ¢0.36
v/s Ratio Perm 0.03 0.36 0.28
v/c Ratio 063 0.13 061 025 051 065
Uniform Delay, d1 33.0 29.6 16.5 45 128  14.2
Progression Factor 1.00 1.00 1.00 - 1.00 063 058
Incremental Delay, d2 1.8 0.2 35 0.1 8.0 1.2
Delay (s) 34.8 29.8 200 47 15.9 9.5
Level of Service C C B A B A
Approach Delay (s) 33.3 0.0 6.7 9.9
Approach LOS c A A A
HCM Average ControI DeIay 12.5 HCM Level of Serwce B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.0% ICU Level of Service c
Analysis Period (min) 15

¢ CriticallLane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 2



Hz-nw

HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave 7/24/2008
A M t i <
Lane Conflguratlons ‘i ol iR
Volume (vph) 60 165 0 1568 1521 0
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Total Lost time {s) 4.0 4.0 40 40
Lane Util. Factor 1.00 1.00 0.86 086
Frpb, ped/bikes 1.00  1.00 1.000  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 = 0.85 1.00.  1.00
Flt Protected 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 6408 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 6408 6408
Peak-hour factor, PHF 09% 096 096 096 096 0.96
Adj. Flow {vph) 62 172 0 1633 1584 0
RTOR Reduction (vph) 0 21 0 0 0 0
Lane Group Flow (vph) 62 . 151 0 1633 1584 0
Confl. Peds. (#/hr) 11
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 13.8 138 662 66.2
Effective Green, g (s) 148 148 672 672
Actuated g/C Ratio 016 0.16 075 075
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 260 4785 = 4785
v/s Ratio Prot 0.04 c0.25 025
v/s Ratio Perm ¢0.10
v/c Ratio 0.21 0.58 0.34 033
Uniform Delay, d1 326 347 39 3.8
Progression Factor 100 1.00 145 027
incremental Delay, d2 0.4 3.3 0.2 0.2
Delay (s) 329 380 5.8 1.2
Level of Service ] D A A
Approach Delay (s) 36.7 5.8 1.2
Approach LOS D A A
£ e A e e s e I S i S R S R k]
HCM Average Control Delay 5.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period {min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 3



Hz~NN
HCM Signalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 7/24/2008

A ey v Nt 2N 4

A  eBL_EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 4 YN A4 R

Volume (vph) 0 0 0 66 0 135 138 1505 0 0 1306 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
Total Lost time (s) 4.0 40 4.0 4.0 40

Lane Util. Factor 100 100 097 091 0.91

Frpb, ped/bikes 100 1.00 100 1.00 1.00

Flpb, ped/bikes 1.00 1.00 100 - 1.00 1.00

Frt 100 08 100 1.00 0.98

Elt Protected 095 100 095 100 1.00

Satd. Flow (prot) 1770 1742 3319 4916 4799

Fit Permitted 095 100 041  1.00 1.00

Satd. Flow (perm) 1770 1742 392 4916 4799
Peak-hour.factor, PHF 096 096 096 09 096 096 096 096 096 096 096 096
Adj. Flow (vph) 0 0 0 69 0 141 144 1568 0 0 1360 228
RTOR Reduction!(vph) 0 0 0 0 0 29 0 0 0 0 18 0
Lane Group Flow {(vph) 0 0 0 0 69 112 144 1568 0 0 1570 0
Confl. Peds. (#hr) 9 8
Turn Type Perm Perm pm+pt

Protected Phases 8 5 2 6
Permitted Phases 8 8 2

Actuated Green, G (s) 110 110 69.0 690 57.6
Effective Green, g (s) 120 120 700 700 58.6
Actuated g/C Ratio 0143 013 078 078 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 236 232 546 3824 3125

v/s Ratio Prot 002 ¢c0.32 ¢0.33

v/s Ratio Perm 004 ¢0.06 0.18

v/c Ratio 029 048 026 041 0.50

Uniform Delay, d1 352 36.1 4.1 33 8.1
Progression Factor 100 1.00 169 086 0.63
Incremental Delay, d2 0.7 1.6 0.2 0.3 0.5

Delay (s) 359 3717 74 3.1 56

Level of Service D D A A A
Approach Belay (s) 0.0 37.1 35 5.6

Approach LOS A D A A

nierseclion Summary
HCM Average Control Delay
HCM Volume to Capacity ratio

R TR S

2 P R N

L LERN LY o B

€

HéM Level of Sf::rvic

Actuated Cycle Length (s) Sum of lost time (s} 12.0

Intersection Capacity: Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 4



Hz- YN,
HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/24/2008

BNl R s
Lane Configurations
Volume (veh/h)
Sign Control
Grade
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type ~ None None
Median storage veh)
Upstream signal (ft} 334 158
pX, platoon unblocked 0.81 0.88 0.88
vC, conflicting volume 2257 704 1789
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1429 399 1628

1C, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 33 2.2

p0 queue free % 100 97 100

¢M capacity (veh/h) 101 529 348

Volume Total

Volume Left .
Volume Right 385 0 0
cSH 1700 1700 1700
Volume to Capacity 003 041 041 023 050 050
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 12.0 00 00 0.0 0.0 0.0
Lane LOS B _
Approach Delay (s) 12.0 0.0 00

Approach LOS B

ST

AverageDeay o ”

Intersection Capacity Utilization  46.7% ICU Level of Service : A
Analysis Period (min) 15
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 5



HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

fz-NN

7/24/2008

. y"e'm'e_ntgﬁi.l_ T

Lane Configurations

Volume (vph) 4 478 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 1
Total Lost time (s) 4.0 40 40 4.0 4,0 4.0

Lane Util. Factor 1.00 *0.80  0.95 0.95 1.00 095

Frpb, ped/bikes 0.99 100  1.00 1.00 1.00 1.00

Fipb, ped/bikes 1.00 1.00  1.00 1.00 1.00 ~ 1.00

Frt 0.95 1.00 0.93 0.99 1.00 1.00

Fit Protected 0.98 085 098 1.00 095  1.00

Satd. Flow (prot) 1707 1416 1599 3389 1770 3419

Flt Permitted 0.98 095 0198 0.94 0.13 . 1.00

Satd. Flow (perm) 1707 1416 1599 3201 261 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 0.98
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 71 212 1115 5
RTOR Reduction (vph) 0 4 0 0 32 0 0 5 0 0 1 0
Lane Group Flow (vph 0 6 0 332 280 0 0 133 0 212 1119 0
Confl. Peds. (#/hr) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.3 30.6  30.6 24.7 431 434

Effective Green, g (s} 2.3 316 316 25.7 44.1 441
Actuated g/C Ratio 0.03 035 035 0.29 049 - 049
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension.(s) 25 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 44 497 561 914 366 1675

v/s Ratio Prot ¢0.00 c023 018 0.09 033

v/s Ratio Perm c0.42 0.19

v/c Ratio 0.14 067 050 1.46 058  0:67

Uniform Delay, d1 429 248 23.0 32.2 18.2 174
Progression Factor 1.00 1.00°  1.00 0.77 1.00° °1.00
Incremental Delay, d2 1.1 3.4 0.7 213.0 22 2.1

Delay (s) 439 281 237 237.8 204 195

Level of Service D C c F c B
Approach Delay (s) 43.9 26.0 237.8 19.7
Approach LOS D c F B
nlersection Summary Al S e SR A
HCM Average Control Delay 108.9 HCM Level of Service F

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s} 90.0 Sum of lost time (s} 16.0

intersection Capacity Utilization 101.6% ICU'Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

i-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 6



Hz - P

HCM Signalized Intersection C8pdcappopBaa249-02\Traffic\Synchro\Future\H2_PM_2025.sy7
17. Dewey Bivd & Harrison Ave 4/1/2008

—’—-\.(*-‘\\T

Lar_{e Confi gurétl\bns ]

N 5 by
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 12 11 11
Total Lost time (s) 4.0 4.0 4.0 40 4.0 40
Lane Util. Factor 0.97 1.00 1.00 0.86 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.96
Fit Protected 0.95 1.00 095 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1770 6316 1770 4710
Fit Permitted 0.95 1.00 0.09 1.00 0.21 1.00
Satd. Flow (perm) 3433 1583 168 6316 390 4710
Volume (vph) 298 0 127 0 0 0 149 843 84 76 977 308
Peak-hour factor, PHF  0.98 0982 098 092 092 092 098 098 092 092 098 0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 380 0 162 0 0 0 190 1075 114 103 1246 393
RTOR Reduction (vph) 0 0 133 0 0 0 0 14 0 0 50 0
Lane Group Flow (vph) 380 0 29 0 0 0 190 1175 0 103 1589 0
Confl. Peds. (#/hr) 3 3
Tum Type Prot custom pm+pt Perm
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 14.9 14.9 65.1 65.1 50.0 50.0
Effective Green, g (s) 15.9 15.9 66.1 66.1 51.0 51.0
Actuated g/C Ratio 0.18 0.18 073 0.73 0.57 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 30
Lane Grp Cap (vph) 606 280 321 4639 221 2669
v/s Ratio Prot c0.11 c0.07 0.19 0.34
v/s Ratio Perm 0.02 c0.36 0.26
v/c Ratio 0.63 0.10 059 025 047 0.60
Uniform Delay, d1 343 311 127 39 11.5 1238
Progression Factor 1.00 1.00 1.00 1.00 044 043
Incremental Delay, d2 2.0 02 29 01 6.5 08
Delay (s) 36.3 31.2 156 4.0 115 64
Level of Service D Cc B A B A
Approach Delay (s) 348 0.0 5.6 6.7
Approach LOS C A A A
IntersecionSummary T R AR
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period {(min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

PBS&J Inc.

Synchro 6 Report
Page 2



Hz-Pm

HCM Signalized Intersection C8pdcanproaBei249-02\Traffic\Synchro\Future\H2_PM_2025.sy7

18: EB off-ramp & Harrison Ave 4/1/2008
2N 8t 4

Lane Confi guratlons % ol "" it

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 40

Lane Util. Factor 1.00 1.00 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 6408 6408

Fit Permitted 0.5 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 6408 6408
Volume (vph) 116 208 0 1160 1093 0

Peak-hour factor, PHF 096 096 096 096 096 0.96
Growth Factor (vph)  1256% 125% 125% 125% 125% 125%
Adj. Flow (vph) 151 271 0 1510 1423 0
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 151 260 0 1510 1423 0

Confl. Peds. (#/hr) 11

Turn Type Perm

Protected Phases 4 2 6

Permitted Phases 4

Actuated Green, G(s) 184 184 616 616

Effective Green, g (s) 194 194 626 626

Actuated g/C Ratio 022 0.22 0.70 0.70

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 341 4457 4457

v/s Ratio Prot 0.09 c0.24 022

v/s Ratio Perm c0.16

v/c Ratio 040 0.76 0.34 0.32

Uniform Delay, d1 30.3 331 5.5 5.4

Progression Factor 1.00 1.00 134 025

Incremental Delay, d2 0.7 9.7 0.2 0.2

Delay (s) 30.9 4238 7.5 1.5

Level of Service Cc D A A

Approach Delay (s) 38.6 7.5 1.5

Approach LOS D A A

e e T i O e e T R |
HCM Average Control Delay 8.9 HCM LeveI of Servnce A
HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 3



19. WB on-ramp & Harrison Ave

Hz -

HCM Signalized Intersection C8pdcanproaRat49-02\Traffic\Synchro\Future\H2_PM_2025.sy7
4/1/2008

A Ny ¥
'L"'

Lane Confi guratlons

4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
Total Lost time (s) 40 40 40 4.0 40
Lane Util. Factor 1.00 1.00 097 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 085 1.00 1.00 0.99
Flt Protected 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1742 3319 4916 4845
FIt Permitted 095 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1770 1742 363 4916 4845
Volume (vph) 0 0 0 70 0 50 388 906 0 0 1111 105
Peak-hour factor, PHF 096 096 096 096 096 096 09 096 096 096 096 096
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 0 0 0 91 0 65 505 1180 0 0 1447 137
RTOR Reduction (vph) 0 0 0 0 0 58 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 91 7 505 1180 0 0 1576 0
Confl. Peds. (#/hr) 9 8
Tum Type Perm Perm pm+pt
Protected Phases 8 5 2 6
Permitted Phases 8 8 2
Actuated Green, G (s) 8.3 83 717 717 52.7
Effective Green, g (s) 9.3 93 727 727 53.7
Actuated g/C Ratio 0.10 0.10 0.81 0.81 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 180 786 3971 2891
v/s Ratio Prot c0.11 0.24 0.33
v/s Ratio Perm 0.05 0.00 c0.41
v/c Ratio 0.50 0.04 064 0.30 0.54
Uniform Delay, d1 381 363 151 22 10.8
Progression Factor 100 1.00 172 0.61 0.78
Incremental Delay, d2 2.1 0.1 1.7 0.2 0.6
Delay (s) 40.3 364 277 1.5 9.1
Level of Service D D C A A
Approach Delay (s) 0.0 38.7 9.4 9.1
Approach LOS A D A A
L T s e A o O S PR o N R S|
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc.

Page 4



Hz-rm

HCM Unsignalized IntersectionS>dpasiiyofBdBH240-02\Traffic\Synchro\Future\H2_PM_2025.sy7
20: Cornell Ave & Harrison Ave 4/1/2008

Lane Confgratln . 1 .‘H‘ o . H‘ )

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 10 666 310 0 1207
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 14 905 421 0 1640
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 40

Percent Blockage 0

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signai (ft) 334 158
pX, platoon unblocked 0.84 0.95 0.95

vC, conflicting volume 1729 456 1330

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1495 373 1294

tC, single (s) 68 6.9 4

{C, 2 stage (s)

tF (s) 35 33 22

pO queue free % 100 98 100

cM capacnty (veh/h) 95 590 503
Volume Total 14 452 452 421 820 820
Volume Left 0 0 0 0 0 0
Volume Right 14 0 0 421 0 0
cSH 590 1700 1700 1700 1700 1700

Volume to Capacity 0.02 027 027 025 048 048
Queue Length 95th (ft) 2 0 0 0 0 0

Control Delay (s) 11.2 0.0 00 00 00 0.0
Lane LOS B
Approach Delay (s) 11.2 0.0 0.0

B

Approach LOS

Average Delay - 0.1

intersection Capacity Utilization ~ 45.0% ICU Level of Service A
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 5



hz-fm

HCM Signalized Intersection C8pdcapproaR46249-02\Traffic\Synchro\Future\H2_PM_2025.sy7
21: Amherst Ave & Harrison Ave 4/1/2008

Ay v ANt AN Y

lovement = SSeEEDiIes i) 3, XA " NBT "NBR'SBL "SBT
Lane Configurations & k] & 4m N b
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 1 1 11 12 11 11
Total Lost time (s) 4.0 40 40 4.0 40 40
Lane Util. Factor 1.00 *0.80 0.95 0.95 1.00 095
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.97 0.98 1.00 1.00
Flt Protected 0.97 095 0.96 1.00 095 1.00
Satd. Flow (prot) 1688 1416 1650 3361 1770 3421
Fit Permitted 0.97 095 0.96 0.95 0.13 1.00
Satd. Flow (perm) 1688 1416 1650 3193 249 3421
Volume (vph) 5 0 4 482 2 58 4 595 67 137 725 0

Peak-hour factor, PHF  0.98 098 098 098 098 098 098 098 098 098 098 0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%

Adj. Flow (vph) 6 0 5 615 3 74 5 759 85 175 925 0
RTOR Reduction (vph) 0 5 0 0 9 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 6 0 330 353 0 0 840 0 175 925 0
Confl. Peds. (#/hr) 4 4 1 1

Tum Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.3 29.7 297 28.4 440 440
Effective Green, g (s) 23 30.7 307 29.4 450 450
Actuated g/C Ratio 0.03 0.34 0.34 0.33 0.50 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 43 483 563 1043 321 1711

v/s Ratio Prot ¢0.00 c0.23 0.21 0.07 ¢0.27

v/s Ratio Perm c0.26 0.20

v/c Ratio 0.14 068 0.63 0.81 0.55 0.54
Uniform Delay, d1 429 255 2438 27.7 15.6 154
Progression Factor 1.00 1.00 1.00 0.71 1.00 1.00
Incremental Delay, d2 1.1 4.0 2.2 6.5 1.9 1.2

Delay (s) 440 294 270 26.1 175 16.6

Level of Service D C C C B B
Approach Delay (s) 440 28.2 26.1 16.8
Approach LOS D Cc (o] B

T e e T B A A S G M R S R R S S e
HCM Average Control Delay 22.8 HCM Level of Service Cc

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

I-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 6
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HCM Signalized Intersection Capacity A
16: Sampson Ave & Harrison Ave

IyS|s

HZO- Am

/ON 1oEF - RANPS)

6/24/2008

A ey ¢ ANt AN/
Moveent " EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT 'SB
Lane Configurations & i S ‘H‘b % ‘Ht;
Volume (vph) 0 0 1 129 1 80 0 620 54 98 828 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 - 12 12 12 12 11 12 12 11
Total Lost time (s} 4.0 4.0 4.0 40 4.0 4.0
Lane Util. Factor 1.00 1.00  1.00 0.91 1.00  0.91
Frt 0.86 1.00 085 0.99 1.00 1.00
Flt Protected 1.00 095  1.00 1.00 095 1.00
Satd. Flow (prot) 1611 1770 1587 5024 1770 5085
Fit Permitted 1.00 0.76  1.00 1.00 038  1.00
Satd. Flow (perm) 1611 1410 1587 5024 705 5085
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 0.8
Adj. Flow (vph) 0 0 1 132 1 82 0 633 55 100 845 0
RTOR Reduction (vph) 0 1 0 0 69 0 0 7 0 0 0 0
Lane Group Flow (vph}) 0 0 0 132 14 0 0 681 0 100 845 0
Tumn Type Perm Perm Pem
Protected Phases 4 8 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 13.7 137 137 66.3 66.3  66.3
Effective Green, g (s) 14.7 147 147 67.3 673 673
Actuated g/C Ratio 0.16 0.16 0.16 0.75 075 0.75
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 263 230 259 3757 527 3802
v/s Ratio Prot 0.00 0.01 0.14 c0.17
v/s Ratio Perm ¢0.09 0.14
v/c Ratio 0.00 057 0.06 0.18 019 022
Uniform Delay, d1 315 348 318 33 33 34
Progression Factor 1.00 1.00 1.00 1.00 115 1.07
Incremental Delay, d2 0.0 34 0.1 0:1 0.8 0.1
Delay (s) 315 382 319 3.4 46 38
Levelof Service C D C A A A
Approach Delay (s} 31.5 358 34 3.9
Approach LOS c D A A
intefseﬁien""sm..‘l‘.?.!f """" AP I TR RNEIE LR
HCM Average Control Delay 74 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 1



H20-AM
HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave 6/24/2008

2 TN Y

Movement " EBL  EBR NBL NBT 8| |
Lane Configurations N ol LI,

Volume (vph) 243 78 76 540

Ideal Flow {vphpi) 1900 1900 1900 1900

Lane Width 12 12 12 12

Total Lost time {s) 4.0 4.0 4.0 4.0

Lane Util. Factor 097 = 100 100 - 0.91

Frpb, ped/bikes 100 100 100 1.00

Flpb, ped/bikes 1.00 1000 1.00 1.00

Frt 1.00 085 1.00 1.00

Flt Protected 095 = 100 095  1.00

Satd. Flow (prot) 3433 1583 1769 5085

Fit Permitted 095 100 022 = 1.00

Satd. Flow (perm) 3433 1583 412 5085

Peak-hour factor, PHF 098 098 098 098 098 098

Adj. Flow (vph) 248 80 78 551 804 261

RTOR Reduction (vph) 0 69 0 0 38 0

Lane Group Flow (vph) 248 1 78 551 1027 0

Confl. Peds. (#/hr) 3 3

Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 118 118 682 682 578

Effective Green, g (s) 128 128 692 692 588

Actuated|g/C Ratio 014 014 077 077 065

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 438 225 413 3910 3074

v/s Ratio Prot ¢0.07 c0.01 041  ¢0.22

v/s Ratio Perm 0.01 0.13

vic Ratio 051 005 019 014 033

Uniform Delay, d1 357 334 3.0 27 6.9

Progression Factor 100 100 172 163 067

Incremental Delay, d2 08 0.1 0.2 0.1 0.3

Delay (s) 365 334 5.4 45 49

Level of Service D C A A A

Approach Delay/(s) 35.8 486 49

Approach LOS D A A

TS eelion SUmmATY e R o B e S R o JEIERE
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical'Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 2



20— AmM
HCM Signalized Intersection Capacity Analysis
19: WB on & off-ramps & Harrison Ave 6/24/2008

Nt oA

Moverrent T wBL WBR NET  NBR  SBL SBT
Lane Configurations b f ™Mb N M4
Volume (vph) 40 44 719 89 109 848
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 15 11 11 i 11
Total Lost time (s} 40 4.0 40 40 40
Lane Util. Factor 1.00. 1.00 091 1.00 09
Frpb, ped/bikes 100 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00  1.00 1.00 1.00 1.00
Frt 1.00 085 0.98 1.00 1.00
Fit Protected 095 100 100 085  1.00
Satd. Flow (prot) 1711 1742 4820 1711 4916
Flt Permitted 095 100 1.00 031 1.00
Satd. Flow (perm) 1711 1742 4820 566 4916
Peak-hour factor, PHF 096 096 096 096 096 096
Adj. Flow (vph) 42 46 749 93 114 883
RTOR Reduction (vph) 0 42 10 0 0 0
Lane Group Flow (vph) 42 4 832 0 114 883
Confl. Peds. (#/hr) 9
Turn Type custom pm-+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, Gi(s) 6.6 66 61.2 734 734
Effective Green, g (s) 7.6 76 622 744 744
Actuated g/C Ratio 008 0.08 069 083 083
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 147 3331 572 4064
v/s/Ratio Prot c0.17 002 c0.18
v/s Ratio Perm c0.02 0.00 0.15
vic Ratio 029 = 003 025 020 022
Uniform Delay, d1 387 378 5.2 2.1 1.6
Progression Factor 1.00 = 1000 091 127 124
Incremental Delay, d2 1.1 0.1 0.2 0.2 0.1
Delay {s) 398 379 4.9 2.8 2.1
Level of Service D D A A A
Approach Delay (s) 38.8 49 22
Approach LOS D A A
ferseation Summary. : B SRR

HCM Average Controi Delay HCM Level of Service

HCM Volume to Capacity ratio 0:24
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane . Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 3
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HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 6/24/2008
"R V.

Lane Configurations f if +4

Volume (veh/h) 0 31 645 123 0 1081

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 34 701 134 0 1175

Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 334 . 158

pX, platoon unblocked 093 094 0.94

vC, conflicting volume 1293 355 839

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 870 185 700
{C, single (s) 6.8 6.9 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 100 96 100

¢M capacity (veh/h) 269 774 836

pction, Lane # _WB1 NB1 'NB2 NB3 SB1 SB2
Volume Total 34 351 351 134 588 588
Volume Left 0 0 0 0 0 0
Volume Right 34 0 0 134 0 0
cSH 774 1700 1700 1700 1700 1700
Volume to Capacity 004 021 021 008 035 035
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay (s) 9.9 0.0 0.0 0.0 0.0 00
Lane LOS A
Approach Delay (s} 9.9 0.0 0.0
Approach LOS A
Average Delay ) _ 0.2 _
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
{-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave 6/24/2008

NN b)Y
Movement __EBL EBT EBR " _WBR  NBL jN_QTﬁ&}NBR@SBLESBT‘{%'Sﬁ
Lane Configurations & % é iy LI

Volume (vph) 0 0 1 455 0 124 10 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 1 1 11 12 11 11
Total Lost time (s} 40 4.0 40 40 4.0 40

Lane Util. Factor 1.00 *0.80 095 0.95 1.00  0.95

Frpb, pedibikes 0.98 1.00 1.00 1.00 100 1.00

Fipb, ped/bikes 1.00 1.00 = 1.00 1.00 1.00  1.00

Frt 0.86 1.00  0.93 0.98 100 1.00

Fit Protected 1.00 095 097 1.00 095  1.00

Satd. Flow (prof) 1583 1416 1608 3357 1769 3418

Fit Permitted 1.00 095 097 0.94 028 1.00

Satd. Flow (perm) 1583 1416 1608 3173 528 3418
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4
RTOR Reduction (vph) 0 1 0 0 30 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 302 259 0 0 659 0 87 642 0
Confl: Peds. (#hr) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.2 254 254 38.0 484 484
Effective Green, g (s} 22 264 264 39.0 494 494
Actuated g/C Ratio 0.02 029 029 0.43 055 055
Clearance Time (s} 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 25 3.0 3.0 3.0 30 3.0

Lane Grp Cap (vph) 39 415 472 1375 378 1876

v/s Ratio Prot ¢0.00 c0:21 016 0.02 - ¢0.19

v/s Ratio Perm c0.21 0.11

v/c Ratio 0.00 0.73 055 0.48 023 034

Uniform Delay, d1 42.8 286 268 18.2 106 113
Progression Factor 1.00 1.00 100 0.54 1.00 . 1.00
Incremental Delay, d2 0.0 6.3 1.3 1.2 0.3 0.5

Delay (s) 428 348 - 281 11.0 109 118

Level of Service D c c B B B
Approach Delay (s) 42.8 315 11.0 11.7
Approach LOS D c B B
s R A e R A e e

HCM Average Control Delay 17.4 HCM Level of Service

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 68:9% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 5



HCM Signalized Intersection Capacity Anglysis

16: Sampson Ave & Harrison Ave

o

H 20 - NoeaN

ON 707 F RANPS)

6/24/2008

-

AR

Lane Conflguratlons

=

Volume (vph) 0 0 0 165 0 60 0 1291 49 105 = 1548 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 11 12 12 11
Total Lost time (s) 4.0 4.0 4.0 40 40

Lane Util. Factor 1.00  1.00 0.91 1.00 091

Frt 1.00 0.85 0.99 1.00 1.00

Fit Protected 0.95 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 1583 5057 1770 5085

Fit Permitted 076 1.00 1.00 017 1.00

Satd. Flow (perm) 1410 1583 5057 318 5085
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 088 098 098
Adj. Flow (vph) 0 0 0 168 0 61 0 1317 50 107 1580 0
RTOR Reduction (vph) 0 0 0 0 47 0 0 3 0 0 0 0
Lane Group Flow (vph) 0 0 0 168 14 0 0 1364 0 107 1580 0
Tum Type Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 6

Actuated Green, G (s) 16.0 16.0 64.0 640 64.0
Effective Green, g:(s) 7.0 170 65.0 65.0  65.0
Actuated g/C Ratio 019 0.19 0.72 072 072
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 266 299 3652 230 3673

v/s Ratio Prot 0.01 0.27 0.31

v/s Ratio Perm ¢0.12 c0.34

v/c Ratio 063  0.05 0.37 047 043

Uniform Delay, d1 336 299 4.8 5.2 5.0
Progression Factor 1.00 1.00 1.00 1.09 0.70
Incremental Delay, d2 4.8 0.1 0.3 5.2 0.3

Delay (s) 384 299 5.0 10.9 338

Level of Service D c A B A
Approach Delay (s} 0.0 36.2 5.0 43
Approach LOS A D A A
ntersectionSummary A B A o]
HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length {s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

17:. Dewey Blvd & Harrison Ave

6/24/2008

AN N

dovema i _EB ) MR

Lane Configurations N f N

Volume (vph) 418 170 174 1080 1519 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 40 4.0 40 40

Lane Util. Factor 097 100 100 081 091

Frpb, ped/bikes 100 1.00 100 100 1.00

Fipb, pedibikes 1.00 1,00 100 100 = 1.00

Frt 1.00 0.85 1.00 1.00 0.98

Fit Protected 095 100 095 100 1.00

Satd. Flow (prot) 3433 1583 1770 5085 4824

Fit Permitted 095 100 008 1.00 1.00

Satd. Flow {perm) 3433 1583 141 5085 4824

Peak-hour factor, PHF 098 098 098 098 098 098
Adj. Flow {vph) 427 173 178 1102 1550 185
RTOR Reduction (vph) 0 139 0 0 13 0
Lane Group Flow {vph) 427 34 178 1102 1722 0
Confl. Peds. (#hr) 3 3
Turn Type Perm pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, Gi(s) 169 169 631 631 478

Effective Green, g (s) 179 179 641 641 488

Actuated g/C Ratio 0200 020 071 071 054

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 683 315 305 3622 2616

vis Ratio/Prot ¢0.12 c0.07 022 036

v/s Ratio Perm 002 034

v/c Ratio 063 041 058 030 066

Uniform Delay, d1 330 295 162 48 147
Progression Factor 100 100 129 085 077

Incremental Delay, d2 1.8 0.2 27 0.2 1.3

Delay (s) 348 297 = 235 43 126

Level of Service c c c A B

Approach Delay (s) 333 69 126

Approach LOS c A B
Intersection Summary’ RS R s
HCM Average Control Delay 14.0 HCM Level of Service
HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.0% ICUiLevel of Service 10
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name%
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HCM Signalized Intersection Capacity Analysis

19: WB on & off-ramps & Harrison Ave

L2 6-N3

6/24/2008

(‘\T/’\l

T NER TR SO e S T L

Lane Conflguratlons % 4
Volume (vph) 66 135 1505 138 219 1306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 11
Total Lost time (s) 40 40 4,0 40 4.0
Lane Util, Factor 1.00 - 1.00  0.91 1.00  0.91
Frpb, ped/bikes 1.00 100 1.00 1.00  1.00
Fipb, ped/bikes 100 1.00 1.00 1.000  1.00
Frt 1.00 085 0.99 1.00  1.00
Fit Protected 095  1.00.  1.00 095  1.00
Satd. Flow (prot) 1711 1742 4843 1711 4916
Flt Permitted 095 100  1.00 0.10 - 1.00
Satd. Flow (perm) 1711 1742 4843 184 4916
Peak-hour factor, PHF 096 096 096 096 096 096
Adj. Flow (vph) 69 141 1568 144 228 1360
RTOR Reduction:(vph) 0 125 8 0 0 0
Lane Group Flow (vph) 69 16 1704 0 228 1360
Confl. Peds. (#/hr) 9

Turn Type custom pm+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 9.0 9.0 57.0 710 710
Effective Green, g (s) 100 100 58.0 720 720
Actuated g/C Ratio 0.1 011 064 0.80 080
Clearance Time (s} 5.0 50 5.0 5.0 5.0
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 194 3121 317 3933
vis|Ratio Prot 0.35 c0.08 ~ 0.28
v/s Ratio Perm c0.04 001 ¢0.50

v/c Ratio 036 008 055 072 035
Uniform Delay, d1 371 359 8.8 14.9 25
Progression Factor 1000 100 076 100 0.73
Incremental Delay, d2 1.2 0.2 0.7 6.3 0.2
Delay (s) 382 361 7.3 21.2 20
Level of Service D D A C A
Approach Delay (s) 36.8 73 48
Approach LOS D A A
Irersection Summary 0 T RS R |
HCM Average Control Delay 79 HCM Level of Service A
HCM Volume to Capagity ratio 0.66

Actuated Cycle Length (s} 90.0 Sum of lost time (s) 8.0
Intersection Capacity. Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 3



HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave

HZD . NooN

6/24/2008

Lane Configurations 44

Volume (veh/h) 0 15 1288 354 0 1570
Sign Control Stop Free Free
Grade : 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 16 1400 385 0 1707
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 334 158
pX, platoon unblocked 0.86  0.80 0.80

vC, conflicting volume 2257 704 1789

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1095 127 1484

1C, single (s) 68 6.9 4.4

tC, 2 stage (s)

tF (s) 35 3.3 22

po queue free % 100 98 100

¢M capacity (veh/h) 179 717 358

Volume Total 16 700 700 385 = 853 853
Volume Left 0 0 0 0 0 0
Volume Right 16 0 0 38 0 0
cSH 717 1700 1700 1700 1700 1700
Volume to Capacity 002 041 041 023 050 050
Queue Length 95th (ft) 2 0 0 0 0 0
Controf Delay(s) 10.1 0.0 0.0 0.0 0.0 0.0
Lane LOS B

Approach Delay (s} 10.1 0.0 0.0

Approach LOS B

Dlay
Intersection Capacity Utilization
Analysis Period (min})

R

0.0

46.7%

15

i

ICU Level of Service

I-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 4
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6/24/2008

HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave

ane Configurations ' 49 | 'i ¢>

Volume (vph) 5 1 4 478 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 *0.80 095 095 1.00 095

Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 093 0.99 1.00 1.00

Flt Protected 0.98 0.95 098 1.00 095 1.00

Satd. Flow (prot) 1707 1416 1599 3389 1770 3419

Fit Permitted 0.98 0.95 098 0.94 0.13  1.00

Satd. Flow (perm) 1707 1416 1599 3202 239 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 7 212 1115 5
RTOR Reduction (vph) 0 4 0 0 35 0 0 4 0 0 0 0
Lane Group Flow {vph) 0 6 0 332 277 0 0 1336 0 212 1120 0
Confl. Peds. (#/hr) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.3 28.1 284 262 456 456
Effective Green, g (s) 23 201 291 27.2 466  46.6
Actuated g/C Ratio 0.03 032 032 030 052 052
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension(s) 2.5 3.0 3.0 3.0 30 3.0

Lane Grp Cap (vph) 44 458 517 968 386 1770

v/s Ratio Prot ¢0.00 ¢0.23 017 0.09  ¢0:33

v/s Ratio Perm ¢0.42 0.19

v/c Ratio 0.14 0.72 054 1.38 055 063

Uniform Delay, d1 42.9 269 249 31.4 173 156
Progression Factor 1.00 100  1.00 0.66 100 1.00
Incremental Delay, d2 1.1 5.6 1.1 176.8 1.6 1.7

Delay (s) 43.9 325 260 197.6 189 173

Level of Service D c C F B B
Approach Delay (s) 439 294 197.6 17.5
Approach LOS D C F B
IntersectionSummary ~ ¢ 7 T T i SRR
HCM Average Control Delay 92.5 HCM Level of Service

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity: Utilization 101.6% ICU Level of Service G

Analysis Period (min}) 15
¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 5
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HCM Signalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave (E& oN [6F" ﬂﬁMf> 7/24/2008

20 N BV

_NBL NBT NBR  SBL  SBT  SBH

N b M N M

Lane Configurations

Volume (vph) 0 0 0 208 0 116 0 920 84 76 872 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 11 12 12 11
Total Lost time (s) 4.0 40 40 4.0 40

Lane Util. Factor 1.00  1.00 0.91 1.00 091

Frt 1.00 0.85 0.99 1.00 1.00

Fit Protected 095 100 1.00 095 1.00

Satd. Flow (prot) 1770 1583 5022 1770 5085

Fit Permitted 0.76  1.00 1.00 0.18 . 1.00

Satd. Flow (perm) 1410 1583 5022 338 5085
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 0.8
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) 0 0 0 265 0 148 0 1173 107 97 1112 0
RTOR Reduction (vph) 0 0 0 0 61 0 0 10 0 0 0 0
LaneiGroup Flow (vph) 0 0 0 265 87 0 0 1270 0 97 1112 0
Turn Type Perm Perm Perm

Protected Phases 4 8 2 6
Permitted Phases 4 8 6

Actuated Green, G (s) 214 214 58.6 586  58.6
Effective Green, g (s) 24 224 59.6 596 59.6
Actuated g/C Ratio 025 025 0.66 0.66. ~ 066
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 30 3.0

Lane Grp Cap (vph) 351 394 3326 224 3367

v/s Ratio Prot 0.06 0.25 0.22

v/s Ratio Perm c0.19 ¢0.29

v/c Ratio 0.75 022 0.38 043 033

Uniform Delay, d1 313 269 6.9 7.2 6.6
Progression Factor 1.00 ~ 1.00 1.00 0.50 058
Incremental Delay, d2 8.9 0.3 0.3 5.3 0.2

Delay (s) 402  27.2 72 88 41

Level of Service D C A A A
Approach Delay (s) 0.0 355 7.2 4.4
Approach LOS A D A A
e e A AR e e e R N e e |
HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection:Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane/Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 1
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HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave 7/24/2008

2 TN

Movement _L*Q‘éﬁEBR@&‘NBE?ﬁQNBT&%Q-SBT:’&J‘-@SBR-’
Lane Configurations Ny 'l N A M

Volume (vph) 298 127 149 843 845 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time {s) 4.0 4.0 40 40 40

Lane Util. Factor 097 100 100 091 091

Frpb, pedibikes 100 1.00 100 100 099

Fipb, ped/bikes 1.00°. ©1.00 100 100 1.00

Frt 100 085 100 100 096

Fit Protected 095 100 095 100 - 1.00

Satd. Flow (prot) 3433 1583 1770 5085 4687

Flt Permitted 095 100 042 100 1.00

Satd. Flow (perm) 3433 1583 217 5085 4687
Peak-hour factor, PHF 098 098 098 098 098 0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) 380 162 190 1075 1078 393
RTOR Reduction (vph) 0 132 0 0 54 0
Lane Group Flow (vph) 380 30 190 1075 1417 0
Confl. Peds. (#/hr) 3 3
Tum Type Perm  pm+pt

Protected Phases 4 5 2 6
Permitted Phases 4 2

Actuated Green, G (s) 15.6 15.6 64.4 64.4 50.0
Effective Green, gi(s) 166 166 654 654 510
Actuated g/C Ratio 0.18 0.18 073 073 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 633, 292 337 3695 2656

v/s Ratio Prot ¢0.11 c0.07 0.21 0.30

v/s Ratio Perm 0.02  ¢0.34

v/c Ratio 0.60 0.10 0.56 0.29 0.53

Uniform Delay, di 33.7 305 77 43 121
Progression Factor 100 100 180 093 0.64
Incremental Delay, d2 1.8 0.2 2,0 0.2 0.7

Delay (s) 353 307 160 4.2 8.5

Level of Service D C B A A
Approach Delay (s) 33.9 5.9 8.5

A A

1.7
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 90:0 Sum ofllost time (s) 8.0
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period:(min) 15
¢ Critical Lane Group
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
19: WB on & off-ramps & Harrison Ave 7/24/2008

2T B SR

" wBL WBR NBT NBR _SBL SBT
|

N O M 4
Volume (vph) 70 50 806 388 105 1111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width i 15 11 11 1 1
Total Lost time (s) 4.0 40 40 4.0 4.0
Lane Util. Factor 100 1.00 091 1.00 091
Frpb, ped/bikes 100 100 099 1.00 1.00
Fipb, ped/bikes 1.00.  1.00  1.00 1.00  1.00
Frt 1.00 0.85 0.96 1.00 1.00
Fit Protected 095 1.00  1.00 095  1.00
Satd. Flow (prot) 1711 1742 4657 1711 4916
Fit Permitted 095 400  1.00 011 1.00
Satd. Flow (perm) 1711 1742 4657 191 4916
Peak-hour factor, PHF 096 096 096 096 096 096
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) a1 65 1180 505 137 1447
RTOR Reduction (vph) 0 58 56 0 0 0
Lane Group Flow (vph) 91 7. 1629 0 137 1447
Confl. Peds. (#/hr) 9
Turn Type custom pm+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 8.9 89 571 711 71.1
Effective Green, g (s) 99 99 581 721 724
Actuated g/C Ratio 011 011 065 080 080
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 188 192 3006 322 3938
v/s Ratio Prot ¢0.35 0.05 ¢0.29
/s Ratio Perm €0.05  0.00 029
v/c Ratio 0.48 0.04 0.54 0.43 0.37
Uniform Delay, d1 376 358 8.7 12.1 25
Progression Factor 100 100 072 116  1.04
incremental Delay, d2 2.0 0.1 0.7 0.8 02
Delay (s) 396 359 70 149 29
Level of Service D D A B A
Approach Delay (s) 38.1 7.0 3.9

Approach LOS D A A

A

£}

HCM Average Control Délay i 7.0 HCM Leve) of Service

HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Petiod (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 3
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HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/24/2008

v Nt oA

Lane Configurations f M r

Volume (veh/h) 0 10 666 310 0 1207
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate {vph} 0 14 905 421 0 1640
Pedestrians 4

Lane Width (ft} 11.0

Walking Speed (ft/s) 40

Percent Blockage 0

Right turn flare {(veh) _

Median type None None
Median storage veh)

Upstream signal {ff) 334 158
pX, platoon unblocked 088 0.86 0.86

vC, conflicting volume 1729 456 1330

vC1, stage 1 conf vol
¥C2, stage 2 conf vol

vCu, unblocked vol 853 46 1061
1C, single (s) 6.8 6.9 4.1
tC, 2 stage (s)

tF(s) 3.5 3.3 22
p0 queue free % 100 98 100

cM capacity (veh/h)

Direction, Lane ) :
Volume Total 452 452 420 820 820
Volume Left 0 0 0 0 0 0
Volume Right 14 0 0 421 0 0
cSH 870 1700 1700 1700 1700 1700
Volume to Capacity 002 027 027 025 048 048
Queue Length 95th (ft) 1 0 0 0 0 0
Control Delay (s) 9.2 0.0 0:0 0.0 0.0 0.0
Lane LOS ) A

Approach Delay (s) 92 00 0.0
Approach LOS A

Average Delay | 0.0

Intersection Capacity Utilization . 450% ICU Level of Service T A
Analysis Period (min}) 15
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hzo-£n

HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

7/24/2008

Movement BER _WBL WBT _NBT _SBL  SBT
Lane Conflguratlons & w ¥:: 9 4% N
Volume (vph) 5 0 4 482 2 58 4 5% 67 137 725 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 4,0 4,0 40 40 4.0
Lane Util. Factor 1.00 *0.80  0.95 0.95 1.00 095
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Flpb, pedibikes 1.00 1.00  1.00 1.00 1.00  1.00
Frt 0.94 1.00 097 0.98 1.00 1.00
Fit Protected 0.97 095 096 1.00 095  1.00
Satd. Flow (prot) 1688 1416 1648 3361 1770 3421
Fit Permitted 0.97 095 096 0.95 013 1.00
Satd. Flow {perm) 1688 1416 1648 3193 243 3421
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 . 098 . 098 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj, Flow (vph) 6 0 5 615 3 74 5 759 85 175 925 0
RTOR Reduction (vph) 0 5 0 0 10 0 0 9 0 0 0 0
Lane Group Flow. (vph) 0 6 0 351 331 0 0 840 0 175 925 0
Confl. Peds. (#/hr) 4 4 1 1
Turn Type Split Split Perm pm-+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.3 300 30.0 28.1 437 437
Effective Green, g (s) 2.3 310 310 291 447 447
Actuated g/C Ratio 0.03 034 034 0.32 050 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 43 488 568 1032 318 1699
v/s Ratio Prot ¢0.00 c0.25 020 007 ¢0.27
v/s Ratio Perm c0.26 0:20
v/c Ratio 0.14 072  0.58 0.81 055  0.54
Uniform Delay, d1 42,9 257 242 28.0 158 - 156
Progression Factor 1.00 1.00 1.00 0.65 1.00 1.00
Incremental Delay, d2 14 5.0 1.5 6.3 21 1.3
Delay (s) 44.0 307 257 24.6 178 169
Level of Service D C C C B B
Approach Delay (s} 44.0 28.3 246 17.0
Approach LOS D c c B

- 7S S R R L |
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave

H2l- Am

7/7/2008

A N ¢ A

Movement . EBT EBR WBL W

Lane Configurations o

Volume (veh/h) 0 0 1 0 0 0 0

Sign Control Stop Stop

Grade 0% 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Hourly flow rate (vph) 0 0 1 0 0 0 0 633 55 100 845 0
Pedestrians

Lane Width (t}

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 398

pX, platoon unblocked 099 099 099 099 099 0.99

vC, conflicting;volume 1256 1733 282 1143 1705 238 845 688

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1214 1697 228 1100 1669 238 798 688

tC, single (s) 7.5 6.5 6.9 75 65 6.9 4.4 4:1

tC, 2 stage (s)

tF {s) 35 4.0 3.3 35 4.0 33 22 2.2

p0 queue free % 100 100 100 100 100 100 100 89

¢M capacity (veh/h 124 80 765 150 84 763 . - 810 902

Direction,lane® ~  EB1 NBY1 NB2 NB3 SB1 SB2 SB3 sB4 =~ =~
Volume Total 1 253 253 182 100 338 338 169

Volume Left 0 0 0 0 100 0 0 0

Volume Right 1 0 0 55 0 0 0 0

cSH 765 1700 1700 1700 902 1700 1700 1700

Volume to Capacity 000 045 045 041 011 1020 020 0.10

Queue Length 95th {ft) 0 0 0 0 9 0 0 0

Control Delay (s) 9.7 0.0 0.0 0.0 9.5 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 9.7 0.0 1.0

Approach LOS A

F’téiaem g ’summ J i o et o o = I L & -{
Average Delay 0.6

Intersection Capacity Utilization 26.0% ICU Level of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

H2(-AM

17: Dewey Blvd & Harrison Ave 7/7/2008
A NN i/
2R S EBLE N FBR I 55 :
Lane Configurations N i N M MM
Volume {vph) 243 78 76 540 788 256
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s} 40 40 4.0 4.0 4.0
Lane Util. Factor 097 100 - 1.00 091 091
Frpb, ped/bikes 100 100 100 100 0.99
Fipb, ped/bikes 1.00 ~1.00 100 100 1.00
Frt 1.00 0.85 1.00 100 096
Fit Protected 095 100 095 100 1.00
Satd. Flow {prot) 3433 1583 1769 5085 4701
Fit Permitted 095 100 021 1,00 1.00
Satd. Flow {perm) 3433 1583 389 5085 4701
Peak-hour factor, PHF 098 098 098 098 098 098
Adj. Flow (vph) 248 80 78 551 804 261
RTOR Reduction (vph) 0 68 0 0 47 0
Lane Group Flow {vph) 248 12 78 5561 1018 0
Confl. Peds. {#hr) 3 3
Tum Type Perm pm+pt
Protected Phases 3 5 2 64
Permitted Phases 3 2
Actuated Green, G (s) 142 142 578 578 644
Effective Green, g (s) 162 152 588 588 654
Actuated g/C Ratio 015 015 059 059 065
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 522 241 331 2990 3074
v/s Ratio Prot ¢0.07 c0.02 0141  c0.22
v/s Ratio Perm 001 012
v/c Ratio 048 005 024 018 033
Uniform Delay, d1 388 362 9.4 9.5 7.6
Progression Factor 100 100 100 100 0.02
Incremental Delay, d2 0.7 0.1 0.4 0.1 0.1
Delay (s) 394 363 9.8 97 0.2
Level of Service D D A A A
Approach Delay (s) 38.7 9.7 0.2
Approach LOS D A A
Int ersectionSummary Sl e o Nl T e s e e e
HCM Average Control Delay . HCM Level of Service A
HCMVolume to Capacity.ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave

HZ2l-Am

7/7/2008

2 > i 4
Lane Configurations % 'l 44 M4
Volume (vph) 80 128 0 855 966 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frpb, ped/bikes 1.00  1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Fit 1.00  0.85 1.00  1.00
Fit Protected 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 5085 5085
Fit Permitted 095 1.00 1.00 1.00
Satd. Flow/{perm) 1770 1583 5085 5085
Peak-hour factor, PHF 096 096 096 096 096 096
Adj. Flow {vph) 83 133 0 . 891 1006 0
RTOR Reduction (vph) 0 114 0 0 0 0
Lane Group Flow (vph) 83 19 0 891 1006 0
Confl. Peds. (#/hr) 11
Tum Type Perm
Protected Phases 4 23 6
Permitted Phases 4
Actuated Green, G (s) 13.0 13.0 770 464
Effective Green, g (s) 14.0  14.0 780 474
Actuated g/C Ratio 014 0.4 0.78 047
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 248 222 3966~ 2410
v/s Ratio Prot c0.05 c0.18  ¢0.20
v/s Ratio/Perm 0.01
vic Ratio 033 0.08 022 042
Uniform Delay, di 388 374 29 172
Progression Factor 1.00 1.00 0.18  1.00
Incremental Delay, d2 0.8 02 0.0 0.5
Delay (s) 396 376 06 178
Level of Service D D A B
Approach Delay (s) 38.4 06 178
Approach LOS D A B
nlersection Summary i T IT TV
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 100:0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 3



HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave

HZ1-AM

7/7/2008

(‘\T/*\l

Lane Conflguratlons

Volume (vph) 40 44 719 89 109 848
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 11
Total Lost time (s) 4.0 4.0 4.0 40 40
Lane Util. Factor 1.00.  1.00 091 1.00 091
Frpb, ped/bikes 100 1.00 1.00 100  1.00
Fipb, ped/bikes 1.00 100 100 1.00 1.00
Frt 1.00 085 098 1.00  1.00
Fit Protected 095 100 1.00 095  1.00
Satd. Flow (prot) 1711 1742 4820 1711 4916
Fit Permitted 095 1.00 1.0 031 1.00
Satd. Flow (perm) 1711 1742 4820 566 4916
Peak-hour factor, PHF 096 096 096 096 096  0.96
Adj. Flow (vph) 42 46 749 93 114 883
RTOR Reduction (vph) 0 42 10 0 0 0
Lane Group Flow (vph) 42 4 832 0 114 883
Confl. Peds. (#hr) 9

Turn Type custom pm-+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 66 66 612 734 734
Effective Green, g (s) 7.6 76 622 744 744
Actuated g/C Ratio 0.08 008 - 069 0.83 0.83
Clearance Time (s) 50 5.0 5.0 5.0 5.0
Vehicle Extension (s) 310 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 147 3331 572 4064
v/s Ratio Prot ¢0.17 0.02 ¢0.18
v/s Ratio Perm c0.02 0.00 0.15

v/c Ratio 029 003 025 020 022
Uniform Delay, d1 38.7 378 5.2 2.1 1.6
Progression Factor 100  1.00  1.00 1.00  1.00
Incremental Delay, d2 1.1 0.1 0.2 0.2 0.1
Delay (s) 398 379 54 23 1.8
Level of Service D D A A A
Approach Delay (s) 388 5.4 1.8
Approach LOS D A A

S

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

0. 24
90.0

40:2%

15

HCM Levéi of Service

Sum of lost time (s)
ICU Level of Service

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

Y%user_name%

Synchro 7 - Report
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Hzl-Am

HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/7/2008
RN

Lane Configurations N f’ ff _ i" f‘}

Volume (vehh) 0 31 645 123 0 1081

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate {vph) 0 34 700 134 0 1175

Pedestrians 4

Lane Width (ft). 110

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type : None ~None

Median storage veh) _ -

Upstream signal {ft) 5 334 : ; 158

pX, platoon unblocked 093 094 0.94

vC, conflicting volume 1293 355 : - 839

vC1, stage 1 conf vol

vC2, stage 2 conf vol : i :

vCu, unblocked vol 883 185 700

{C, single (s) 68 69 A

tC, 2 stage (s)

tF (s) . 22

p0 queue free % 100

cMca acuty veh/h) 836

Volume Total 351 134 588 588

Volume Left 0 0 0 0

Volume Right 0 134 0 0

¢SH 1700 1700 1700 1700

Volume to Capacity ! ; 021 008 035 035

Queue Length 95th (ft) 0 0 0 0

Control Delay (s) ) 0 0.0 00 00 00

Lane LOS _

Approach Delay (s) j 4 0.0

Approach LOS

Average DeIay - 0.2

Intersection Capacity Utilization : 33.2% ICU Level of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hz1- Am
HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave 7/7/2008

A ey v Nt ALY

" WBR NBL NBT 'NBR SBL

Lane Configuration & % & i S N b

Volume (vph) 0 0 1 455 0. 124 10~ 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 1 11 11 12 11 11
Total Lost time (s) 4.0 40 40 4.0 40 40

Lane Util. Factor 1.00 *0.80 095 0.95 100 095

Frpb, ped/bikes 0.98 1.00 1.00 1.00 1.00  1.00

Fipb, ped/bikes 1.00 100 1.00 1.00 1.00  1.00

Frt 0.86 1.00 0.93 0.98 1.00 1.00

Flt Protected 1.00 095 097 1.00 095  1.00

Satd. Flow (prot) 1582 1416 1608 3357 1769 3418

Fit Permitted 1:00 095 097 0.94 030  1.00

Satd. Flow (perm) 1582 1416 1608 3172 550 3418
Peak-hour,factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4
RTOR Reductioni{vph) 0 1 0 0 27 0 0 7 0 0 0 0
Lane Group Flow (vph}) 0 0 0 302 262 0 0 660 0 87 642 0
Confl. Peds. (#h1) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.2 273 . 273 45.3 565  56.5
Effective Green, g (s) 22 283 283 46.3 575 575
Actuated g/C Ratio 0.02 028 = 0.28 0.46 057 057
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 35 401 455 1469 404 1965
v/sRatio Prot ¢0.00 c0.21 016 0.02 . c0.19

v/s Ratio Perm c0.21 0.11

v/cRatio 0:00 0.75 058 0.45 022 - 033

Uniform Delay, d1 478 327 307 18.2 105 111
Progression Factor 1.00 1.00 1.00 1.00 100  1.00
Incremental Delay, d2 0.0 7.8 1.8 1.0 0.3 04

Delay {s) 478 405 325 19.2 107 = 116

Level of Service D D c B B B
Approach Delay (s) 478 36.6 19.2 115
Approach LOS D D B B
ntersection Summary . R s e S R T PR

HCM Average Control Delay 215 HCM Level of Service

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 6



HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave 7/7/2008

.

Lane Configurations
Volume (veh/h)
Sign Control
Grade 0%

Peak Hour Factor 098 098 098
Hourly flow rate (vph) 0 0 0 0 0 0 0 1317 50 107 1580 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) _

Median type None None

Median storage veh) ) .

Upstream signal (ft) 398

pX, platoon unblocked 08 080 080 080 0.80 0.80

vC, conflicting volume 2233 3161 527 2083 3136 464 1580 1367

vC1, stage 1 conf vol

vC?2, stage 2 conf vol

Free

vCu, unblocked vol 1654 2819 0 1466 2788 464 834 1367
tC, single/(s) 7.5 6.5 6.9 7.5 6.5 6.9 44 4.1
tC, 2 stage (s) )

tF (s) 35 4.0 33 35 4.0 33 22 22
p0 queue free % 100 100 100 100 100 100 100 78
cM capacity (veh/h)

Direction, Lane #

Volume Total 0 527 527 107 632 632 316

Volume Left 0 0 0 0 107 0 0 0

Volume Right 0 0 0 50 0 0 0 0

cSH 1700 1700 1700 1700 498 1700 1700 1700

Volume to Capacity 000 031 031 018 022 037 037 0.19

Queue Length 95th (ft) 0 0 0 0 20 0 0 0

ControlDelay (s} 0.0 0.0 0.0 00 142 0.0 0.0 0.0

Lane LOS _ A B

Approach Delay (s) 0.0 0.0 0.9

Approach LOS A

Average Delay 0.5 _ -

Intersection Capacity Utilization 38.5% ICU Level'of Service A
Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hz/|- NN

HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave 7/7/2008
4 > “ t 4 <
Lane Configurations N F 'i M4 M
Volume (vph) 418 170 174 1080 1519 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 1.00 09 0.91
Frpb, ped/bikes 100 1.00 100 1.00 1.00
Fipb, ped/bikes 1.00. 1.00 100 100 - 1.00
Frt 100 08 100 100 098
Fit Protected 095 100 095 100  1.00
Satd. Flow (prot) 3433 1583 1770 5085 4822
Flt Permitted 095 100 009 1.00 1.00
Satd. Flow (perm) 3433 1583 176 5085 4822
Peak-hour factor, PHF 098 098 098 098 098 0.98
Adj. Flow (vph) 427 173 178 1102 1550 185
RTOR Reduction (vph) 0 142 0 0 14 0
Lane Group Flow (vph) 427 31 178 1102 1721 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt
Protected Phases 3 5 2 64
Permitted Phases 3 2
Actuated Green, G (s) 167 167 530 530 576
Effective Green, g (s) 177 177 540 540 586
Actuated g/C Ratio 018 018 054 054 059
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 30 30 3.0
Lane Grp Cap (vph) 608 280 282 2746 2826
V/s Ratio Prot ¢0.12 c0.07 = 022 c0.36
v/s Ratio Perm 0.02 ¢c0.27
v/c Ratio 070 011 063 040 061
Uniform Delay, d1 387 345 168 135 133
Progression Factor 100 100 100 100 012
Incremental Delay, d2 37 0.2 46 04 0.2
Delay (s) 423 347 214 139 1.8
Level of Service D C C B A
Approach Delay (s) 40.1 15.0 1.8
Approach LOS D B A
ection Summary SRR O A RN R L G el
HCM Average Control Delay 12.9 HCM Level of Serwce B
HCM Volume to Capacity ratio 0:62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave

H21-NQ

7/7/2008

NN
Lane Conflguratlons i' 44 444
Volume (vph) 165 0 1568 1521 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 0.91 0.91
Frpb, ped/bikes 100  1.00 1.00  1.00
Fipb, ped/bikes 1.00 1.00 1.00  1.00
Frt 1.00 085 1.00 ~ 1.00
Flt Protected 095 1.00 1.00 1.00
Satd. Flow {prot) 1770 1583 5085 5085
FIt Permitted 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 5085 5085
Peak-hour factor, PHF 096 096 096 096 096 0.96
Adj. Flow {vph) 62 172 0 1633 1584 0
RTOR Reduction (vph) 0 144 0 0 0 0
Lane Group Flow (vph) 62 28 0 1633 1584 0
Confl. Peds. (#/hr) 11
Tum Type Perm
Protected Phases 4 23 6
Permitted Phases 4
Actuated Green, G (s) 1563 153 747 373
Etfective Green, g (s) 163 163 757 383
Actuated g/C Ratio 0.16  0.16 0.76  0.38
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 289 258 3849 . 1948
v/s Ratio Prot c0.04 c0.32 ¢0.31
v/s Ratio Perm 0.02
v/c Ratio 0.21 0.11 0.42 0.81
Uniform Delay, di 363 357 43 276
Progression Factor 100 1.00 014 1.00
Incremental Delay, d2 04 0.2 041 3.8
Delay (s) 367 358 07 315
Level of Service D D A c
Approach Delay (s} 36.1 07 315

D A c

Approach LOS

.-::-\-4-. ‘ *5 “?‘?’" W“‘?

~HOM Lovel of Service

HCM.Average Control Delay Gy i 1.7..-2‘.

HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period!(min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave

Hz/»l\HJ

7/7/2008

Lane Conflguratlons N f M "i -ff‘f
Volume (vph) 66 135 1505 138 219 1306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 11
Total Lost time (s) 40 40 40 4.0 40
Lane Util. Factor 1.00 © 1.00 . 091 1.00 091
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00  1.00  1.00 1.00  1.00
Frt 1.00 085 0.99 1.00 1.00
Fit Protected 095  1.00 1.00 095  1.00
Satd. Flow (prot) 1711 1742 4843 1711 4916
Flt Permitted 095 1.00 1.00 0.10 . 1.00
Satd. Flow {perm) 1711 1742 4843 184 4916
Peak-hour factor, PHF 096 09 096 096 096 0.96
Adj. Flow (vph) 69 141 1568 144 228 1360
RTOR Reduction (vph) 0 125 8 0 0 0
Lane Group Flow (vph) 69 16 1704 0 228 1360
Confl. Peds. (#/hr) 9

Turn Type custom pm-+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 9.0 9.0 = 57.0 710 710
Effective Green, g (s) 100 100 58.0 720 720
Actuated g/C Ratio 011 011 064 0.80 - 0.80
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension:(s) 3.0 3.0 3.0 3.0 3.0 i
Lane Grp Cap (vph) 190 194 3121 317 3933
v/s Ratio Prot 0.35 c0.08  0.28
v/s Ratio Perm c0.04  0.01 ¢0.50

v/c Ratio 036 008 055 072" 035
Uniform Delay, d1 371 35.9 8.8 14.9 25
Progression Factor 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.2 0.7 7.6 0.2
Delay (s) 382 - 36.1 95 22.5 27
Level of Service D D A C A
Approach Delay (s) 36.8 95 5.6
Approach LOS D A A
HCM Average Control Delay 9.3 HCM Level of Servuce A
HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.0% ICU Leveliof Service B
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/7/2008
RN

Lane Conflguratlons T M ' 44
Volume (vetv/h) _ 0 15 1288 354 0 1570
Sign Control _ Stop Free Free
Grade 0% 0% : 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 1671400 385 0 . 1707
Pedestrians -4
Lane Width (ff) 11.0
Walking Speed (ft/s) 4.0

ercent Blockage 0
Right turn flare {veh) _ _
Median fype None None
Median storage veh) _ - _ B
Upstream signal (ff) 334 158
pX, platoon unblocked 0.88 0.80 0.80
vC, conflicting volume 2257 704 1789
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1124 127 1484
tC, single (s) 68 6.9 44
tC, 2 stage (s) _
tF {s) : 35 33 22
p0 queue free % 100 98 100
cM capacny (veh/h) _ 174 "7
Volume Total 16 700 700 385 853 853
Volume Left 0 0 0 o 0 0
Volume Right 16 0 0 385 0 0
¢SH 717 1700 1700 1700 1700 1700
Volume to Capacity : 002 041 041 023 050 - 050
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 101 0.0 0.0 0.0 0.0 0.0
Lane LOS B _
Approach Delay (s) 10.1 00 0.0

Approach LOS B

Average Delay _ 0.0

Intersection Capacity Utilization ~~~ 46.7%  ICU Level of Service s A
Analysis Period (min) 15
1-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

Hz |- NN

7/7/2008

oyement

ane Configurations

Volume (vph) 5 1 4 418 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 1 11 11 12 1 11
Total Lost time (s) 4.0 40 40 4.0 4.0 4.0

Lane Util. Factor 1.00 *0.80 095 0.95 1.00 085

Frpb, ped/bikes 0.99 1.00  1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.000  1.00 1.00 1.00 1.0

Frt 0.95 1.00 093 0.99 1.00 1.00

Fit Protected 0.98 0.95 098 1.00 095 = 1.00

Satd. Flow (prot) 1707 1416 1599 3389 1770 3419

Flt Permitted 0.98 095 098 0.94 010  1.00

Satd. Flow (perm) 1707 1416 1599 3203 188 3419
Peak-hour.factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 71 212 1115 5
RTOR Reduction (vph) 0 4 0 0 32 0 0 4 0 0 0 0
Lane Group Flow (vph) 0 6 0 332 280 0 0 1336 0 212 1120 0
Confl. Peds. (#/hr) 4 4 1 1

Turn Type Spilit Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, Gi(s) 1.3 302 302 34.6 535. 535
Effective Green, g (s) 2.3 312 312 35.6 545 545
Actuated g/C Ratio 0.02 0.31 031 0.36 055 = 055
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 39 442 499 1140 338 1863
v/s'Ratio Prot ¢0.00 c0.23 = 017 009 ¢0.33

v/s Ratio Perm c0.42 0.25

v/c Ratio 0.16 075 056 117 063  0.60

Uniform Delay, d1 47.9 309 287 32.2 411 154
Progression Factor 1.00 1.00 -~ 1.00 1.00 1.00 100
Incremental Delay, d2 1.4 71 1.4 87.0 3.6 1.4

Delay (s) 49:3 380 301 119.2 448 168

Level of Service D D C F D B
Approach Delay (s) 49.3 34.2 119:2 213
Approach LOS D C F C
ntersection Summary. e il iy

HCM Average Control Delay 63.3 HCM Level of Service

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 101.6% 1ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
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Hel- Pm
HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave 7/24/2008

)*\(‘—‘\‘\T/*\-lJ

Lane Conflguratlons

Volume(veh/h) 0 0 0

Sign Controt Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 098 0.98 0.98 098 098 098 098 098 098 098 098 098
Hourly flow rate (vph) 0 0 0 0 0 0 0 173 107 97 1378 0
Pedestrians

Lane Width:(ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) )

Median type None None

Median storage veh) o

Upstream signal ft) 398

pX, platoon unblocked 083 083 083 083 083 0.83

vC, conflicting volume 1963 2852 459 1880 2798 445 1378 1281

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1428 2505 0 1328 2440 445 719 1281
tC, single (s) 7.5 6.5 6.9 75 6.5 6.9 41 4.1
tC, 2 stage (s)

tF(s) 3.5 4.0 33 3.5 4.0 33 22 22
p0 queue free % 100 100 100 100 100 100 100 82

cMcapacrty(vehlh) 68 19 8% 8 21 561 7% 538

551

Volume Total 97 .

Volume Left 97 0 0 0

Volume Right 0 0 0 0

cSH 170( 538 1700 1700 1700

Volume to Capacity 000 028 028 020 048 032 032 0.16

Queue Length 95th (ft) 0 0 0 0 16 0 0 0

Control Delay (s) 0.0 0.0 0.0 00 132 0.0 0.0 0.0

Lane LOS A B

Approach Delay (s) 0.0 0.0 09

Approach LOS A

Average Delay S 05 _ B

Intersection Capacity Utilization ~ 365% ICU Level of Service A
Analysis Period (min} 15

-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HzZ1-#M
HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave 7/24/2008

- rrvr— 52 ’Q __-. f‘. a _._‘,'_.‘_- 1) :‘.": : ' ‘_ ,'. z ff":' ‘. BLr ‘- _., ;:- ] > . '.::'. BF
Lane Conﬂguratlons N f N MM M

Volume (vph) 298 127 149 727 1053 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (8) 4.0 4.0 4.0 4.0 4.0

Lane Util, Factor 097 100 100 091 0091

Frpb, ped/bikes 100 1.00 100 1.00 0.9

Fipb, ped/bikes 100 1.00 100 100 1.00

Frt 100 08 100 100 0.97

Flt Protected 095 ~1.00 095 100 1.00

Satd. Flow (prot) 3433 1583 1770 5085 4717

Flt Permitted 095 100 010 1.00  1.00

Satd. Flow (perm) 3433 1583 177 5085 4717
Peak-hour factor, PHF 098 098 098 098 098 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 380 162 190 927 1343 . 393
RTOR Reduction (vph) 0 134 0 0 50 0
Lane Group Flow (vph) 380 28 190 . 927 1686 0
Confl. Peds. (#/hr) 3 3
Tum Type Perm  pmipt

Protected Phases 3 5 2 64
Permitted Phases 3 2

Actuated Green, G (s 16.1 161 530 530 580

Effective Green, g (s) 171 171 540 540 590
Actuated g/C Ratio 017 017 054 054 059
Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension {s) 3.0 3.0 3.0 3.0

Lane Grp Capi{vph) 587 271 285 2746 2783

v/s Ratio Prot c0.11 c0.08 0.18 ¢0.36

Vv/s Ratio Perm 0.02 ¢0.28

v/c Ratio 065 010 067 034 061

Uniform Delay, d1 386 350 183 129 131
Progression Factor 1.00 100 100 100 0.18
Incremental:Delay, d2 2.5 0.2 5.8 0.3 0.3

Delay (s) 411 351 241 13.3 2.6

Level of Service D D C B A
Approach Delay (s) 39.3 15.1 26
Approach LOS D B A

HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 2



Hz!-PMm

HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave 7/24/12008
4N “ t v <

oveme ~ EBL EB _ NBT S8BT
Lane Conflguratlons ‘i o 44 444

Volume {vph) 116, 208 0 1044 1093 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Losttime (s) 4.0 4.0 40 40

Lane Util. Factor 100 1.00 0.91 0.91

Frpb, ped/bikes 100  1.00 1.00  1.00

Fipb, ped/bikes 1.00 1.00 1.00  1.00

Frt 1.00 -~ 0.85 1.00 ~ 1.00

Flt Protected 095 1.00 1.00  1.00

Satd. Flow (prot) 1770 1583 5085 = 5085

Fit Permitted 0.95 1.00 1.00 1.00

Satd. Flow:(perm) 1770 1583 5085 5085
Peak-hour factor, PHF 09 096 09 096 096 096

Growth Factor (vph) 125%  126%  125% 125%  125% 125%

Adj. Flow (vph) 151 271 0 1359 1423 0
RTOR Reduction/(vph) 0 225 0 0 0 0
Lane Group Flow (vph) 151 46 0 1359 1423 0

Confl. Peds. (#/hr) 11

Tum Type Perm

Protected Phases 4 23 6
Permitted Phases 4

Actuated Green, G (s) 159 159 741 374

Effective Green, g (s) 16.9  16.9 751 381

Actuated g/C Ratio 047 047 0.75  0.38
Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension {s) 3.0 3.0 30

Lane Grp Cap (vph) 299 268 3819 1937

v/s Ratio Prot ¢0.09 c0.27  c0:28

v/s Ratio Perm 0.03

V/c Ratio 051 047 036 073

Uniform Delay, d1 377 356 42 266

Progression Factor 1.00  1.00 0.12 100
Incremental Delay, d2 1.3 0.3 0.1 25

Delay (s) 39.1 35.9 06 291

Level of Service D D A c

Approach Delay (s) 37.0 0.6 291

Approach LOS D A c

HCM Average Control Delay 18.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave

Wz !-Pm

7/24/2008

Moveme

o St

Lane Configurations b f b %N M4
Volume (vph) 70 50 906 38 105 1111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 1
Total Lost time (s) 4.0 40 4.0 40 40
Lane Util. Factor 1.00 100 091 1.00 = 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00  1.00 . 1.00 1.00  1.00
Frt 1.00 085 0.96 1.00  1.00
Flt Protected 095 100 100 095  1.00
Satd. Flow (prot) 1711 1742 4657 1711 4916
Fit Permitted : 095 100 1.0 011 1.00
Satd. Flow {perm) 1711 1742 4657 191 4916
Peak-hour factor, PHF 096 096 096 096 096 096
Growth Factor (vph) 125% 125% 125% 125% 126% 125%
Adj. Flow (vph) 91 65 1180 505 137 1447
RTOR Reduction (vph) 0 58 56 0 0 0
L'ane'Group Flow (vph) 91 7. 1629 0 137 1447
Confl. Peds. (#/hr) 9

Turn Type custom pm+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 8.9 89 571 711 714
Eifective Green, g (s) 9.9 99 581 721 724
Actuated g/C Ratio 011 011  0.65 0.80 0.80
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0
Lane Grp:Cap (vph) 188 192 3006 322 3938
v/s Ratio Prot ¢0.35 005 ¢0.29
v/s Ratio Perm c0.05 - 0.00 0.29

v/c Ratio 048 004 054 043 0.37
Uniform Delay, di 376 358 8.7 12.1 2.5
Progression Factor 1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 2.0 0.1 0.7 0.9 0.3
Delay (s) 396 359 9.4 13.0 2.8
Level of Service D D A B A
Approach Delay (s) 38.1 9.4 3.7
Approach LOS D A A
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.50

Actuated Cycle Lengthi{s) 90.0 Sum of lost.time (s) 8.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period {min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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hzt-fMm

HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/24/2008

Lane Configurations

Volume (veh/h)

Sign Control

Grade

Peak Hour Factor } .
Hourly flow rate (vph) 0] 14 905 421 0 . 1640
Pedestrians 4

Lane Width (ft) 10

Walking Speed (ft/s) 40

Percent Blockage ] 0

Right turn flare (veh) _ _
Median type ; None None
Median storage veh) - - _ _ _
Upstream signal (ft) S 334 158
pX, platoon unblocked 089 086 0.86

vC, conflicting volume 1728 456 : 1330

vC1, stage 1 conf vol

vC2, stage 2 conf vol Pttt

vCu, unblocked vol 879 46 _ 1061

{C, single (s) 6.8 6.9 441

tC, 2 stage (s) _

tF (s) 35 3.3 22

p0 queue free % 100 98 100

cM capacity (vehvh) 256 870 560

Volume Total

Volume Left

VolumeRight

cSH 870 1700 1700 1700 1700 1700
Volume to Capacity 002 027 027 025 048 048
Queue Length 95th (ft) 1 0 0 0 0 0
Control Delay|(s) 9.2 0.0 0.0 0.0 0.0 0.0
Lane LOS A

Approach Delay (s) 9 oo R 0.0
Approach LOS A

Average Delay o B
ntersection Capacity Utilization . 45.0% ICU Levelof Service. o A
Analysis Period (min) 15

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

Nzl -PM

7/24/2008

v TN
ent. : EBT _ WBL WBT WBR NBL NBT  NBR

Lane Conflguratlons & ] &>
Volume {vph) 5 0 4 482 2 58 4 595 67 137 725 0
Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 ‘080 095 0.95 100 095
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00  1.00 1.00 1.00 1.00
Frt 0.94 1.00 097 0.98 1.00 1.00
Fit Protected 0.97 095 096 1.00 095  1.00
Satd. Flow (prot) 1688 1416 1648 3361 1770 3421
Fit Permitted 0.97 0.95 096 0.95 017 ~ 1.00
Satd. Flow (perm) 1688 1416 1648 3194 321 3421
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098  0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) 6 0 5 615 3 74 5. 759 85 175 925 0
RTOR Reduction {vph) 0 5 0 0 9 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 6 0 351 332 0 0 842 0 175 925 0
Confl. Peds. (#/hr) 4 4 1 1
Turn Type Split Split Perm pm+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.4 321 321 37.3 515 515
Effective Green, g (s) 24 331 331 383 525 525
Actuated g/C Ratio 0.02 033 033 0.38 052 052
Clearance Time (s} 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 469 545 1223 316 . 1796
v/s Ratio Prot ¢0.00 c0.25 0.20 0.06 c0.27
v/s Ratio/Perm 0,26 0.23
v/c Ratio 0.15 075 061 0.69 055 052
Uniform Delay, d1 47.8 297 280 25.8 154 155
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 6.4 19 3.2 21 1.1
Delay (s) 49.0 362 300 29.0 175 165
Level of Service D D C (6] B B
Approach Delay (s) 49.0 33.1 29.0 16.7

C () B

Approach LOS

.HCMLevelofSemce TR C

HCM Aveaée Control Delay

25.1
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave  ( €EB ON/0FF lf’ﬁnfS) 7/3/2008

AN N A 24

ovement _ EBL EBT EBR  WBL WBT WBR NBL NBT NBR _SBL  SBT
Lane Configurations 4% N M
Volume (vph 0 0 1 129 1 80 0 620 54 98 828 0
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 1 12 12 11
Total Lost time (s) 4.0 40 4.0 40 4.0 40
Lane Util. Factor 1.00 100  1.00 0.91 1.00 ° 0.91
Frt 086 100 085 0.99 1.00  1.00
Fit Protected 100 095  1.00 1.00 095 1.00
Satd. Flow (prot) 1611 1770 1587 5024 1770 5085
Flt Permitted 1.00 095 - 1.00 1.00 038 1.00
Satd. Flow {perm) 1611 1770 1587 5024 705 5085
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 088 098 098
Adj. Flow (vph) 0 0 1 132 1 82 0 633 55 100 845 0
RTOR Reduction (vph) 0 0 1 0 70 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 0 0 132 13 0 0 681 0 100 845 0
Tum Type custom . Perm Perm
Protected Phases 8 2 6
Permitted Phases 4 8 6
Actuated Green, G (s} 120 120 120 68.0 680 68.0
Effective Green, g (s) i 130 130 130 69.0 69.0  69.0
Actuated g/C Ratio 014 014 0.14 0.77 077 077
Clearance Time (s) 5.0 5.0 50 5.0 5.0 5.0
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 256 229 3852 541 3899
v/s Ratio Prot 0.01 0.14 c0.17
v/s Ratio Perm 0.00. ¢c0.07 0.14
vic Ratio 000 052 0.06 0.18 0.18 0.22
Uniform Delay, d1 329 356 332 28 29 2.9
Progression Factor 100  1.00 1.00 1.00 1.31 1.25
Incremental Delay, d2 0.0 1.8 0.1 0.1 0.7 0.1
Delay (s) 329 373 333 2.9 45 38
Level of Service C D (0 A A A
Approach Delay (s) 329 35.8 29 39
Approach LOS c D A A
IS ecHoN SUMMAN v o fei e o e e e T e LA R o R |
HCM Average Control Delay 7.2 HCM Level of Service
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min 15
¢ Critical Lane Group
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025} Conditions Synchro 7 - Report
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HZ2-Am
HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave 7/3/2008

ane Con’fi‘guration;.l .'i'i“n "i ‘H‘ ‘H‘T’

Volume (vph) 243 78 76 540 788 256
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 40 4.0 40 40

Lane Util. Factor 097 = 100 100 091 = 091

Frpb, ped/bikes 100 100 100 100 099

Flpb, ped/bikes 100 1,00 100 = 100 100

Frt 100 085 1.00 1.00 0.96

Fit Protected 095 100 095 1:00 100

Satd. Flow (prot) 3433 1583 1769 5085 4705

Flt Permitted 095 100 023 1.00  1.00

Satd. Flow (perm) 3433 1583 425 5085 4705
Peak-hour factor, PHF 098 098 098 098 098 098
Adj. Flow (vph) 248 80 78 551 804 261
RTOR Reduction (vph) 0 69 0 0 . 46 0
Lane Group Flow (vph) 248 11 78 551 1019 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt

Protected Phases 4 5 2 6
Permitted Phases 4 2

Actuated:Green, G (s) 11.8 = 118 682 ' 682 5210
Effective Green, g () 128 128 692 692 530
Actuated g/C Ratio 014 0144 077 077 059
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 488 225 509 3910 2771

v/s Ratio Prot ¢0.07 0.02° ‘c0.11: ¢0.22

v/s Ratio Perm 0.01 0.10

v/c Ratio 051 005 015 014 . 037

Uniform Delay, d1 357 334 49 2.7 9.7
Progression Factor 100 100 095 097 014
Incremental Delay, d2 0.8 0.1 0.1 0.1 0.4

Delay (s) 365 334 4.8 2.7 1.7

Level of Service D c A A A
Aporoach Delay (s} 35.8 3.0 1.7

HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave

Hzz-Am

7/3/2008

A

Lane Conflguratlons
Volume (vph) 0 0 0 40 3 44 89 719 0 0 . 848 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 1
Total Lost time (s) 4.0 4.0 40 4.0 40
Lane Util. Factor 1.00 © 1.00 = 100 0.1 0.91
Frpb, ped/bikes 100 100 100 1.00 1.00
Fipb, pedibikes 1.00 - 100 100 100 1.00
Frt 1.00 085 100 1.00 0.98
Fit Protected 096 100 095 1.00 - 1.00
Satd. Flow (prot) 1780 1742 1711 4916 4817
Fit Permitted 096 100 025 1.00 1.00
Satd. Flow (perm) 1780 1742 447 4916 4817
Peak-hour factor, PHF 096 09 096 096 09 096 096 096 096 096 096 096
Adj. Flow (vph) 0 0 0 42 3 46 93 749 0 0 883 114
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 (i 0
Lane Group Flow (vph) 0 0 0 0 45 4 93 749 0 0 986 0
Confl. Peds. (#/hr) g 8
Turn Type Perm Perm pm+pt
Protected Phases 8 5 2 6
Permitted Phases 8 8 2
Actuated Green, G (s) 6.7 67 733 733 51.5
Effective Green, g (s) 7.7 77 743 743 52.5
Actuated|g/C Ratio 009 009 083 083 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 149 619 4058 2810
v/s Ratio Prot 0.03°  ¢0.15 ¢0.20
v/s Ratio Perm 0.03 000 009
Vic Ratio 030 003 015 018 0.35
Uniform Delay, d1 386 377 3.1 1.6 9.8
Progression Factor 1.00 © 1.00 159 1.18 0.85
Incremental Delay, d2 1.1 0.1 0.1 0.1 03
Delay (s) 39.7 378 50 20 8.7
Level of Service D D A A A
Approach Delay.(s) 0.0 38.7 2.3 8.7

A D A

Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

39.1%
15

Sum of lost time (s)
ICU Level of Service

HCM Level of Serwce T

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
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HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/3/2008

Lane Configurations
Volume (veh/h)
Sign Control

Grade

Peak Hour Factor . )
Hourly flow rate (vph}) 0 34 701 134 0 175
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) _

Median type None None
Median storage veh)

Upstream signal (ft} 334 158
pX, platoon unblocked 0.91 0.98 0.98

vC, conflicting volume 1293 355 839

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1006 289 785
tC, single (s) § 68 6.9 4.1
tC, 2 stage (s) _
tF (s) 35 33 22
p0 queue free % 100 95 100
cM capacity (veh/h) 216 688 : 807

sn.Lane E A . ! 3 3
Volume Total 34 351 134 588 588
Volume Left 0 0 0 0 0 0
Volume Right 34 0 0 134 0 0
cSH . 688 1700 1700 1700 1700 1700
Volume to Capacity 005 021 021 008 035 035
Queue Length 95th (ft) 4 0 0 0 0 0
Control Delay (s) 10.5 0.0 00 00 0.0 0.0
Lane LOS B
Approach Delay (s} 105 00 0.0

Approach LOS B

i S g

Average

Delay . R 02 S
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

Wzz- Am

7/3/2008

ane Configurations & b ¥ I 5 M
Volume (vph) 0 0 1 455 0 124 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 12 1 11
Total Lost time (s) 40 40 40 4,0 4,0 4.0
Lane Util. Factor. 1.00 *0.80 . 095 0.95 100 0.9
Frpb, ped/bikes 0.98 1.00 1.00 1.00 100 1.00
Fipb, ped/bikes 1.00 1.00 ~ 1.00 1.00 1.00  1.00
Frt 0.86 1.00 0.93 0.98 1.00 1.00
Fit Protected 1.00 095 097 1.00 095  1.00
Satd. Flow (prot) 1583 1416 1608 3357 1769 3418
Fit Permitted 1.00 095 097 0.94 028  1.00
Satd. Flow (perm) 1583 1416 1608 3173 528 3418
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 1 464 0 127 587 70 87 638 4
RTOR Reduction (vph) 0 1 0 0 30 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 302 259 0 659 0 87 642 0
Confl. Peds. (#/hr) 4 4 1 1
Turn Type Split Split pm+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 6
Actuated Green, G (s) 1.2 254 254 38.0 484 484
Etfective Green, g (s) 22 264 264 39.0 494 494
Actuated g/C Ratio 0.02 029 029 043 055 055
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 39 415 472 1375 378 1876
v/s Ratio Prot ¢0.00 c0.21 . 0.16 002 ¢0.19
v/s Ratio Perm ¢c0.21 0.11
v/c Ratio 0.00 073 055 0.48 023 0.34
Uniform Delay, d1 42.8 286 268 18.2 106  11.3
Progression Factor 1.00 1.00 ~ 1.00 0.62 1.00  1.00
Incremental Delay, d2 0.0 6.3 1.3 1.2 0.3 0.5
Delay (s) 42.8 348 281 12,5 109 118
Level of Service D c c B B B
Approach Delay (s) 428 315 1255 11.7
Approach LOS D c B B
flersectionSummary L
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio .55
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.9% ICU Level of Service c
Analysis Period (min) 15

¢  Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%
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HCM Signalized Intersection Capacity Analy,
16: Sampson Ave & Harrison Ave

H2z -HoeN

[E®  oNlppe tants)

7/3/2008

Lane Conflguratlons

“Mh

Volume (vph) 0 0 0 165 0 60 0 1281 49 105 1548 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 11 12 12 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00  1.00 0.91 100 091
Frt 100 085 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 095  1.00
Satd. Flow (prot) 1770 1583 5057 1770 5085
Flt Permitted 095  1.00 1.00 017 1.00
Satd. Flow (perm) 1770 1583 5057 323 5085
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 0 168 0 61 0 1317 50 107 1580 0
RTOR Reduction {vph) 0 0 0 0 51 0 0 3 0 0 0 0
Lane Group Flow {vph) 0 0 0 168 10 0 0 1364 0 107 1580 0
Tum Type custom ' Perm Perm
Protected Phases 8 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 139 139 66.1 66.1 66.1
Effective Green, g (s) 149 149 67.1 671 671
Actuated g/C Ratio 017  0.17 0.75 075 075
Clearance Time (s) 5.0 50 5.0 50 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 293 262 3770 241 3791
v/s Ratio Prot 0.01 0.27 0.31
v/s Ratio Perm ¢0.09 ¢0.33
vic Ratio 057 0.04 0.36 044 042
Uniform Delay, di 346 315 40 44 42
Progression Factor 100 1.00 1.00 083 063
Incremental Delay, d2 2.7 0.1 0.3 43 0.2
Delay (s) 373 316 43 7.9 29
Level of Service D C A A A
Approach Delay (s) 0.0 35.8 43 3.2
Approach LOS A D A A

K : e b A Al I R o S i eSO S I i
HCM Average Control Delay HCM Level of Service A
HCM Volume to Capacity ratio .
Actuated Cycle Length {s) 90.0 Sum of lost time (s} 8.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min); 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 1
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HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave 7/3/2008
A M t 4 <

Lane Conflguratlons 'i'i F N M M

Volume (vph) 418 170 174 1080 1519 181

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 i 11

Total Lost time (s) 4.0 40 40 4.0 40

Lane Util. Factor 097 100 100 091 091

Frpb, ped/bikes 100 1.00 100 1.00 100

Flpb, ped/bikes .00~ 100 100 100 1.00

Frt 100 08 100 100 098

Fit Protected 095 100 095 100 1.00

Satd. Flow (prot) 3433 1583 1770 5085 4824

Fi Permitted 095 100 008 1.00 1.00

Satd. Flow (perm) 3433 1583 152 5085 4824

Peak-hour facor, PHF 098 098 098 098 098 098

Adi. Flow (vph) 427 173 178 1102 1550 185

RTOR Reduction {vph) 0 139 0 0 14 0

Lane Group Flow (vph) 427 34 178 1102 1721 0

Confl. Peds. (#/hr) 3 3

Turn Type Perm pm+pt

Protected/Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 169 169 631 631 441

Effective Green, g (s) 179 179 6441 64.1 45.1

Actuated g/C Ratio 020 020 071 071 050

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 683 315 378 3622 2417

v/s Ratio Prot c0:12 c0.08 022 ¢0.36

v/s Ratio Perm 002 026

v/c Ratio 063 011 047 030 071

Uniform Delay, d1 330 295 202 48 174

Progression Factor 100 1.00 111 103 025

Incremental Delay, d2 1.8 0.2 0.9 0.2 1.6

Delay (s) 348 297 @ 232 5.1 5.9

Level of Service C C C A A

Approach Delay (s) 33.3 : 76 59

Approach LOS c A A

HCM Average Control Delay 11.1 HCM Level of Servnce B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 90.0 Sum of [ost time (s} 8.0

Intersection Capacity! Utilization 65.0% ICU Level of. Service c

Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
19: WB on-ramp & Harrison Ave 7/3/2008

A ey v ANt A2 ML/

BT EBA WBL WBT WBR

Lane Configurations 4 [l N 444 41

Volume (vph) 0 0 0 66 0 135 138 1505 0 0 1306 219
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
Total Lost time (s} 4.0 4.0 4.0 4.0 40

Lane Util. Factor 100 1.00 100  0.91 0.91

Frpb, ped/bikes 100 1.00 100 1.00 1.00

Fipb, ped/bikes 1.00. 1.00 100  1.00 1.00

Frt 1.00 085 100 1.00 0.98

Fit Protected 095 1.00 095 1.00 1.00

Satd. Flow (prot) 1770 1742 1711 4916 4791

Fit Permitted 095 100 009 100 1.00

Satd. Flow (perm) 1770 1742 166 4916 4791
Peak-hourfactor, PHF 096 096 096 09 096 096 096 096 096 096 096 0.96
Adj. Flow (vph) 0 0 0 69 0 141 144 1568 0 0 1360 228
RTOR Reduction (vph) 0 0 0 0 0 29 0 0 0 0 19 0
Lane Group Flow (vph) 0 0 0 0 69 112 144 1568 0 0 1569 0
Confl. Peds. (#/hr) 9 8
Turn Type Perm Perm pm+pt

Protected Phases 8 5 2 6
Permitted Phases 8 8 2

Actuated Green, G (s) 110 . 11.0  69.0 690 43.0

Effective Green, g () 120 120 700 700 44.0
Actuated g/C Ratio 043 043 078 078 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 30 3.0 3.0 3.0

Lane Grp Cap (vph) 236 232 507 3824 2342

v/s Ratio Prot 007 ¢c0.32 ¢0.33

v/s Ratio Perm 0.04 ¢006 0.5

v/c Ratio 029 048 028 041 0.67

Uniform Delay, d1 352 361 14.6 3.3 17.5
Progression Factor 100 100 103 074 0.83
Incremental Delay, d2 0.7 1.6 0.3 0.3 1.3

Delay (s) 359 377 153 27 15.7

Level of Service D D B A B
Approach Delay (s) 0.0 37.1 38 15.7
Approach LOS A D A B

ntersectionSummary SRR
HCM Average Control Delay 1.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 3



Hzz-nw

HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/3/2008

Lane Configurations L M
Volume (veh/h) 0 15 = 1288 354 0 1570
Sign Control Stop Free Free
Grade : 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 16 1400 385 0 1707
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) -

Median type None None
Median storage veh)

Upstream signal (ft) 334 158
pX, platoon unblocked 082 088 0.88

vC, conflicting volume 2257 704 1789

vC1, stage 1 conf vol

vC2, stage 2 conf vol -

vCu, unblocked vol 1455 399 1628

{C, single (s) 6.8 6.9 4.1

tC, 2 stage (s) _

tF (s} 35 33 22

pO queue free % 100 97 100

cM capacity (veh/h) 99 529 348
e NB1 NBZ NB3

Volume Total 16 700 700 385 853 853
Volume Left 0 0 0 0 0 0
Volume:Right 16 0 0 385 0 0
¢SH 529 1700 1700 1700 1700 1700
Volume to Capacity 003 041 041 023 050 0.50
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s} -~ 120 ~ 00 0.0 00 00 00
LanelOS B

Approach Delay (s) 120 00 00

Approach LOS B

S0 !oi' = e
Average Delay —— 01 : : e
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave 7/3/2008

LneConflguratlons - 4; _ "i‘” ) | o "iﬂ; -

Volume:{vph) 5 1 4 ' 478 3 150 g 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 1 1 12 11 1
Total Lost time (s) 4.0 4.0 4.0 40 40 4.0

Lane Util. Factor 1.00 *0.80 . 0.95 0.95 1.00.  0.95

Frpb, ped/bikes _ 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00  1.00 1.00 1.00 ~ 1.00

Frt 0.95 1.00 093 0.99 1.00 1.00

Fit Protected 0.98 095 098 1.00 095 1.00

Satd. Flow (prot 1707 1416 1599 3389 1770 3419

Flt Permitted 0.98 095 098 0.94 043~ 1.00

Satd. Flow (perm) 1707 1416 1599 3202 239 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 71 212 1115 5
RTOR Reduction (vph) 0 4 0 0 35 0 0 4 0 0 0 0
Lane Group Flow (vph) 0 6 0 332 277 0 0 1336 0 212 1120 0
Contl. Peds. (#/hr) 4 4 1 1

Turn Type Split Split Perm pm-+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G'(s) 1.3 281 281 26:2 456 456
Effective Green, g (s) 2.3 291 291 272 466  46.6
Actuated|g/C Ratio 0.03 032 032 030 052 052
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 44 458 517 968 386 1770

v/s Ratio Prot ¢0.00 c0:23 0.47 009 - ¢0.33

v/s Ratio Perm 0.42 0.19

v/c Ratio 0:14 072 0.54 1.38 055 ' 063

Uniform Delay, d1 429 269 249 314 173 156
Progression Factor 1.00 1.00.  1.00 067 1.00 . 1.00
Incremental Delay, d2 1.1 5.6 1.1 1771 1.6 1.7

Delay (s) 439 325 260 1982 189 173

Level of Service D c c F B B
Approach Delay (s) 439 294 198.2 17.5
Approach LOS D C F B

HCM Average Control Delay 92.7 HCM Level of Service F

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 90.0 Sum of lost time (s} 16.0

Intersection Capacity Utilization 101.6% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersectid\Tegrgmiby 2\Traffic\Synchro\Future\H3_H6_PM_2025.sy7
16: Sampson Ave & Harrison Ave EL oN /OFF /Zm/\f’s) 4/3/2008
Ay 4 R N R A
Lane Conf guratlons i ‘i S H“b "i 'H‘b
Ideal Flow (vphpl) 1800 1900 1800 1900 1900 1800 1900 1900 1900 1900 1800 1900
Lane Width 12 12 12 12 12 12 12 12 11 12 12 11
Total Lost time (s) 40 40 4.0 40 40
Lane Util. Factor 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 0.99 1.00 1.00
Fit Protected 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 5022 1770 5085
Flt Permitted 095 1.00 1.00 0.19 1.00
Satd. Flow (perm) 1770 1583 5022 347 5085
Volume (vph) 0 0 0 208 0 116 0 920 84 76 872 0

Peak-hour factor, PHF 098 098 098 098 098 098 0988 098 098 098 098 0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 0 0 0 265 0 148 0 1173 107 97 1112 0
RTOR Reduction (vph) 0 0 0 0 67 0 0 9 0 0 0 0
L ane Group Flow (vph) 0 0 0 265 81 0 0 1271 0 97 1112 0

Turn Type custom Perm Perm
Protected Phases 8 2 6
Permitted Phases 4 8 6
Actuated Green, G (s) 182 182 61.8 618 61.8
Effective Green, g (s) 19.2 192 62.8 62.8 62.8
Actuated g/C Ratio 0.21 0.21 0.70 0.70 070
Clearance Time (s) 5.0 50 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 338 3504 242 3548
vis Ratio Prot 0.05 0.25 0.22
v/s Ratio Perm c0.15 c0.28

v/c Ratio 0.70 0.24 0.36 040 0.31
Uniform Delay, d1 32.7 294 5.5 5.7 53
Progression Factor 1.00 1.00 1.00 032 0.32
Incremental Delay, d2 5.8 0.4 0.3 4.1 0.2
Delay (s) ' 385 297 5.8 59 19
Level of Service D Cc A A A
Approach Delay (s) 0.0 35.4 5.8 22
Approach LOS A D A A
HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 1
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HCM Signalized Intersectic1\Ceqamio\ 248002\ Traffic\Synchro\Future\H3_H6_PM_2025.sy7

17: Dewey Blvd & Harrison Ave 4/3/2008
A N 8t J

Lane Conﬁguratlons ol % H~+ f‘ﬂ;

ldeal Flow (vphpl) 1800 1900 1800 1800 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 40 40 40 40 40

Lane Util. Factor 097 100 100 091 0091

Frpb, ped/bikes 100 100 1.00 1.00 0299

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 100 085 1.00 1.00 0.96

Fit Protected 095 100 095 1.00 1.00

Satd. Flow (prot) 3433 1583 1770 5085 4687

Fit Permitted 095 100 012 100 1.00

Satd. Flow (perm) 3433 1583 224 5085 4687
Volume (vph) 298 127 149 843 845 308

Peak-hour factor, PHF 098 098 098 098 098 0.98
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 380 162 190 1075 1078 393
RTOR Reduction (vph) 0 133 0 0 59 0
Lane Group Flow (vph) 380 29 190 1075 1412 0

Confl. Peds. (#/hr) 3 3
Tum Type Perm pmt#pt

Protected Phases 4 5 2 6
Permitted Phases 4 2

Actuated Green, G (s) 149 149 651 651 461
Effective Green, g (s) 159 159 66.1 66.1 471
Actuated g/C Ratio 018 0.18 073 073 0.52
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 606 280 422 3735 2453

v/s Ratio Prot c0.11 c0.08 0.21 ¢0.30
v/s Ratio Perm : 0.02 0.26

v/c Ratio 063 0.10 045 029 0.58
Uniform Delay, d1 343 311 163 40 146
Progression Factor 1.00 1.00 1.10 0.98 0.1
Incremental Delay, d2 20 02 07 02 038
Delay (s) 36.3 312 186 4.1 24
Level of Service D C B A A
Approach Delay (s) 34.8 6.3 24

Approach LOS c A A

2} R R R S T I R AR L U PRARE T
HCM Average Control Delay 9.3 HCM Level of Servuce A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15 '

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 2
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HCM Signalized Intersectid\Tegramio)\2420Hs02\Traffic\Synchro\Future\H3_H6_PM_2025.sy7
19: WB on-ramp & Harrison Ave 4/3/2008

Lane Confi guratlons ) ol LR L 241
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
[Totai Lost time (s) 40 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 100 100 1.00 1.00
Frt 100 0.85 1.00 1.00 0.99
Flt Protected 095 100 0985 1.00 1.00
Satd. Flow (prot) 1770 1742 1711 4916 4840
Fit Permitted 0.95 100 0.10 1.00 1.00
Satd. Flow (perm) 1770 1742 180 4916 4840
Volume (vph) 0 0 0 70 0 50 388 906 0 o 1111 105

Peak-hour factor, PHF 0.96 096 096 096 096 096 096 096 096 096 0.9 0.96
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%

Adj. Flow (vph) 0 0 0 91 0 65 505 1180 0 0 1447 137
RTOR Reduction (vph) 0 0 0 0 0 58 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 91 7 505 1180 0 0 1575 0
Confl. Peds. (#/hr) 9 8
Tum Type Perm Perm pm+pt

Protected Phases 8 5 2 6
Permitted Phases 8 8 2

Actuated Green, G (s) 8.3 83 717 717 457
Effective Green, g (s) 93 93 727 727 46.7
Actuated g/C Ratio 0.10 0.10 081 0.81 0.52
Clearance Time (s) 5.0 5.0 5.0 50 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 183 180 520 3971 2511

v/s Ratio Prot c0.24 0.24 0.33

v/s Ratio Perm 0.05 0.00 c0.55

v/c Ratio 050 0.04 097 0.30 0.63
Uniform Delay, d1 381 363 188 2.2 15.4
Progression Factor 1.00 1.00 1.08 0.52 0.85
Incremental Delay, d2 2.1 0.1 313 02 1.0

Delay (s) 40.3 364 515 1.3 14.1

Level of Service D D D A B
Approach Delay (s) 0.0 38.7 16.4 14.1
Approach LOS A _ D B B

HCM Average Control Delay 16.3 HCM Level! of Service B

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 3



Hz2-¥M

HCM Unsignalized InterseidFrrgpadidy B2¢dySRR\Traffic\Synchro\Future\H3_H6_PM_2025.sy7
20: Cornell Ave & Harrison Ave 4/3/2008

NN
_WBL_WBR NBT NBR SBL SBT _

Lane Configurations _ A i' +

Sign Control Stop ~_ Free Free
Grade 0% 0% 0%
Volume (veh/h) -~ 0 10 666 310 0 1207
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 14 905 421 0 1640
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (ft/s) 40

Percent Blockage 0

Right turn flare (veh)

Median type _ None

Median storage veh)

Upstream signal (ft) 334 158
pX, platoon unblocked 0.84 0.95 0.95

vC, conflicting volume 1729 456 1330

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1495 373 1294

tC, single (s) 68 69 41

tC, 2 stage (s)

tF (s) SRR 22

p0 queue free % 100 98 100

cM capaclty (vehlh) 95 590 503
Volume Total : 14 452 452 421 820 820
Volume Left 0 0 0 0 0 0
Volume Right 14 0 0 421 0 0
cSH 590 1700 1700 1700 1700 1700

Volume to Capacity 002 027 027 025 048 048
Queue Length 95th (ft) 2 0 0 0 0 0

Control Delay (s) 112 0.0 00 00 00 0.0
Lane LOS B
Approach Delay (s) 11.2 0.0 0.0

B

Approach LOS

Average Delay ] 0.1

Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report

PBS&J Inc. Page 4



Hzz-tm

HCM Signalized Intersectidi\T eqrgmibf\24BRys02\T raffic\Synchro\Future\H3_H6_PM_2025.sy7
21. Amherst Ave & Harrison Ave 4/3/2008

Lane.Confgurtlons - -. — .. — 4% —

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 40 40 40 4.0 4.0 4.0
Lane Util. Factor 1.00 *0.80 0.95 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.97 0.98 1.00 1.00
Fit Protected 0.97 095 0.96 1.00 095 1.00
Satd. Flow (prot) 1688 1416 1650 3361 1770 3421
Fit Permitted 0.97 0.95 0.96 0.95 0.13 1.00
Satd. Flow (perm) 1688 1416 1650 3193 249 3421
Volume (vph) 5 0 4 482 2 58 4 595 67 137 725 0

Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 0.98 0.98

Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%

Adj. Flow (vph) 6 0 5 615 3 74 5 759 85 1756 925 0

RTOR Reduction (vph) 0 5 0 0 9 0 0 9 0 0 0 0

Lane Group Flow (vph) 0 6 0 330 353 0 0 840 0 175 925 0
4

Confl. Peds. (#/hr) 4 1 1

Tum Type Split Split Perm pm+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.3 29.7 297 28.4 440 440
Effective Green, g (s) 2.3 30.7 307 294 450 450
Actuated g/C Ratio 0.03 0.34 0.34 0.33 0.50 0.50
Clearance Time (s) 5.0 50 50 5.0 50 50
Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 483 563 1043 321 1711
v/s Ratio Prot c0.00 c0.23 0.21 0.07 c0.27
v/s Ratio Perm c0.26 0.20

v/c Ratio 0.14 068 0.63 0.81 0.55 0.54
Uniform Delay, d1 42.9 255 248 2717 156 154
Progression Factor 1.00 1.00 1.00 0.76 1.00 1.00
incremental Delay, d2 1.1 40 22 6.5 1.9 12
Delay (s) 44.0 294 270 27.6 175 166
Level of Service D C C C B B
Approach Delay (s) 44.0 28.2 27.6 16.8
Approach LOS D c SN B
HCM Average Control Delay 233 HCM Level of Servnce Cc

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 6 Report
PBS&J Inc. Page 5
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H28-Am

7/7/2008

HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave

A N

oS |

Lane Configurations

__EBL EBT EBR _

Volume (veh/h) 0 0

Sign Control Stop

Grade 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Hourly flow rate (vph} 0 0 1 0 0 0 0 633 55 100 845 0
Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal {ff) 398
pX, platoon unblocked 099 099 099 099 099 0.99

vC, conflicting volume 1256 1733 282 1143 1705 = 238 845 688

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1214 1697 228 1100 1669 238 798 688

tC, single (s) 7.5 6.5 6.9 75 6.5 6.9 4.1 4.1

1C, 2 stage (s)

tF (s) 3.5 4.0 33 35 4.0 33 22 22

p0 queue free % 100 100 100 100 100 100 100 89

cM capacity (veh/h) 124 80 765 150 84 763 810 902
Direction, Lane#  EB1 NB1 NB2 NBS SB1 SB2 SB3 8B4 i EE]
Volume Total 1 253 253 182 100, - 338 338 169

Volume Left 0 0 0 0 100 0 0 0

Volume Right 1 0 0 55 0 0 0 0

¢SH 765 1700 1700 1700 902 1700 1700 1700

Volume to Capacity 000 015 015 011 011 020 020 0.0

Queue Length 95th (ft) 0 0 0 0 9 0 0 0

Control Delay (s) 9.7 0.0 0.0 0.0 9.5 0.0 0.0 0.0

Lane LOS A A

Approach Delay (s) 9.7 0.0 1.0

Approach LOS A

fﬁtersebtid‘r_f‘_sum T e A A A ] ATt A A s e S SR

Average Delay 0.6

Intersection Capacity Utilization 26.0% ICU Level of Service A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave

HZ3-Am

7/7/2008

Movement ~—~

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, pedibikes

Frt

Fit Protected

Satd. Flow {prot)

Fit Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 098 098 098 098 098 0.98
Adi. Flow {vph) 248 80 78 551 804 261
RTOR Reduction (vph) 0 68 0 0 47 0
Lane Group Flow (vph) 248 12 78 551 1018 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt

Protected Phases 3 5 2 64
Permitted Phases 3 2

Actuated Green, G (s) 142 142 578 578 644

Effective Green, g (s} 152 152 588 588 654
Actuated g/C Ratio 045 015 059 059 065
Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 522 241 331 2990 3074

v/s Ratio Prot ¢0:07 c0.02 011 c022

v/s Ratio Perm 0.01 0.12

v/c Ratio 048 005 024 -~ 048 033

Uniform Delay, d1 388 362 94 9.5 76
Progression Factor 100 1.00 100  1.00 0.02
Incremental Delay, d2 0.7 0.1 0.4 0.1 0.1

Delay (s) 394 363 938 97 0.2

Level of Service D D A A A
Approach Delay (s) 38.7 9.7 0.2
Approach LOS D A A
lﬁw@écﬁon Sumﬁaﬂ" PR ‘E SR A _ ‘- _,‘ J e m i.’;___)e-/_ ’3‘ 1(:1‘ w_ g i ?:j _:.
HCM Average Control Delay 9.4 HCM Level of Service
HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 2



H23-Am
HCM Signalized Intersection Capacity Analysis
18: EB off-ramp & Harrison Ave 7/7/2008

AN

Venb’g R TR e

Lane Configurations ¥ - -

Volume (vph) 80 128 0 85 966 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

TotalLosttime (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 091 091

Fpb, ped/bikes 1.00 - 1.00 1.00 1.00

Fipb, ped/bikes 1.00  1.00 1.00 1.00

Frt 1.00 -~ 085 1.00  1.00

Flt Protected 095 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 5085 5085

Fit Permitted 095 1.00 100 1.00

Satd. Flow (perm) 1770 1583 5085 5085

Peak-hour factor, PHF 096 096 096 096 096 096

Adj. Flow/{vph) 83 133 0 891 1006 0

RTOR Reduction (vph) 0 114 0 0 0 0

Lane Group Flow (vph) 83 19 0 831 1006 0

Confl. Peds. (#/hr) 11

Tum Type Perm

Protected Phases 4 23 6

Permitted Phases 4

Actuated Green, G (s) 13.0 13.0 770 464

Effective Green, g (s) 140 14.0 780 474

Actuated g/C Ratio 014 014 078 047

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 248 222 3966. 2410

v/s Ratio Prot c0.05 c0.18  c0.20

v/s Ratio Perm 0.01

v/c Ratio 033 0.08 022 042

Uniform Delay, d1 388 374 29 172

Progression Factor 1.00 1.00 018  1.00

Incremental Delay, d2 0.8 0.2 0.0 05

Delay (s) 396 376 06 178

Level of Service D D A B

Approach Delay (s) 384 06 178

Approach LOS D A B

intersectionSummary R g N S DA AL sl A M P e |
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 100.0 Sum of lost time (s} 12:0
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 3



HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave

H2z23-AM

7/7/2008

(‘\T/’\-l

Lane Conflguratlons N _

Volume (vph) 40 4 719 89 . 109 848
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 15 i1 i1 1 i
Total Lost time (s) 4,0 4.0 4.0 4.0 40
Lane Util. Factor 100 100 091 1,000 091
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Elpb, ped/bikes 1.00 100 - 1.00 1.00  1.00
Frt 100 085 0.98 1.00  1.00
£t Protected 095  1.00  1.00 095 ~ 1.00
Satd. Flow (prot) 1711 1742 4820 1711 4916
Fit Permitted 0495 1.00  1.00 031 1.00
Satd. Flow (perm) 1711 1742 4820 566 4916
Peak-hour factor, PHF 096 096 096 - 096 096 0.96
Adj. Flow (vph) 42 46 749 93 114 883
RTOR Reduction (vph) 0 42 10 0 0 0
Lane Group Flow (vph) 42 4 832 0 114 883
Confl. Peds. (#/hr) 9

Turn Type custom pm-+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, Gi(s) 6.6 6.6 61.2 734 734
Effective Green, g (s) 7.6 76 622 744 744
Actuated g/C Ratio 0.08 0.08 069 0.83  0.83
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 147 3331 572 4064
v/s Ratio Prot €0:17 0.02 ¢0.18
v/s Ratio Perm c0.02  0.00 0.15

vfc Ratio 029 003 025 020 022
Uniform Delay, d1 387 378 5.2 2.1 1.6
Progression Factor 100 100  1.00 100~ 1.00
Incremental Delay, d2 1.1 0.1 0.2 0.2 0.1
Delay (s) 398 379 54 23 1.8
Level of Service D D A A A
Approach Delay (s) 38.8 54 1.8
Approach LOS D A A
HCM Average Control Delay 5.1 HCM Level of Serwce A
HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 4



HZ3-Am

HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/7/2008

ane Configurations

dut}

Volume (veh/h) 0 31 645 123 0 1081
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph} 0 34 701 134 0 1175
Pedestrians 4

Lane Width (ft) 11.0

Walking Speed (tt/s) 4.0

Percent Blockage 0

Right turn flare (veh) .

Median type : : None None
Median storage veh) _

Upstream signal (fy 334 158
pX, platoon unblocked 093 094 0.94

vC, conflicting volume 1293 355 839

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 883 185 700

tC, single (s) : 6.8 6.9 44

tC, 2 stage (s)

tF (s) : 35 33 22

pO queue free % 100 96 100

cM capacity (velvh) 266 774 836

Volume Total 34 351 351 134 588 588

Volume Left 0 0 0 0 0 0
Volume Right 34 0 0 134 0 0
cSH ) 774 1700 1700 1700 1700 1700
Volume to Capacity 004 021 021 ' 008 035 035
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay. (s) ; 99 0.0 00 00 0.0 0:0
Lane LOS _ A

Approach Delay (s) 99 = 00 0.0

" ICU Level of Service

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 5



HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

f23-Am

7/7/2008

S T 2 N B S S

dovement L EBT EBR :ﬁéf;.ngiE;:’iﬁf;WBTﬁi WBR_ NBL NBT NBR SBL SBT SBA
Lane Configurations & Y & S N b

Volume (vph) 0 0 1 455 0 124 10 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 40 40 4.0 4.0 40
Lane Util. Factor 1.00 *0.80 095 0.95 1.00 = 1 0.95

Frpb, ped/bikes 0.98 1.00 1.00 1.00 100 1.00
Flpb, ped/bikes 1.00 1.00  1.00 1.00 1.00 ~ 1.00

Fri 0.86 1.00 0.93 0.98 1.00 1.00

Fit Protected 1.00 0.95 097 1.00 095  1.00

Satd. Flow (prot) 1582 1416 1608 3357 1769 3418
Fit Permitted 1.00 0.95 = 097 0.94 030 1.00

Satd. Flow {perm) 1682 1416 1608 3172 550 3418
Reak-hour factor, PHF 098 098 098 098 098 ' 098 098 098 098 098 098 0.98
Adi. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4
RTOR Reduction (vph) 0 1 0 0 27 0 0 7 0 0 0 0
Lane Group Flow {vph) 0 0 0 302 262 0 0 660 0 87 642 0
Conll. Peds. (#/hr) 4 4 1 1
Turn Type Split Split Perm pm-+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.2 2713 . 273 45.3 565  56.5
Effective Green, g (s) 22 283 283 46.3 575 575
Actuated g/C Ratio 0.02 028 . 0.28 0.46 057 057
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.5 3.0 30 3.0 3.0 3.0

Lane Grp Cap (vph) 35 401 455 1469 404 1965
v/s Ratio Prot ¢0.00 c0.21 0.6 0.02 c0.19
v/s Ratio Perm ¢0.21 0.11
v/c Ratio 0:00 0.75 058 0.45 022 033

Uniform Delay, d1 47.8 327 307 18.2 10.5 11.1
Progression Factor 1.00 1.00: " 1.00 1.00 1.00  1.00
Incremental Delay, d2 0.0 7.8 1.8 1.0 0.3 0.4

Delay (s) 47.8 405 325 192 107 116

Level of Service D D c B B B
Approach Delay (s) 47.8 36.6 19.2 11.5
Approach LOS D D B B
@emécﬁon':su’ﬁmam#ﬂéﬂwf O A D R e R S TR
HCM Average Control Delay 21.5 HCM Level of Service

HCM Volume to Capagcity ratio 0.54

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 68.9% ICUiLevel of Service C

Analysis Period (min) 15
¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 6



HZ 3 - Neeh
HCM Unsignalized Intersection Capacity Analysis

16: Sampson Ave & Harrison Ave 7/7/2008

N t ~»~ | 4

Lane Configurations — r — | ) 1‘?) . '. ‘H'b

Volume (veh/h) 0 0 0 0 0 0 0 1291 49 105 1548 0
Sign Control Stop Stop B Free Free

Grade 0% 0% 0% | 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 0.98
Hourly flow rate (vph) 0 0 0 0 0 0 0 1317 50 107 1580 0
Pedestrians

Lane Width (ff)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type : None None

Median storage veh) _

Upstream signal (ft) 398

pX, platoon unblocked 08 080 08 080 080 0.80

vC, conflicting volume 2233 3161 527 2083 3136 464 1580 1367

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1654 2819 0 1466 2788 464 834 1367
{C, single (s) 75 6.5 6.9 75 6.5 6.9 4. 44
tC, 2 stage (s)

tF(s) i 3.5 40 33 35 4.0 33 22 22
p0 queue free % 100 100 100 100 100 100 100 78
cM capacity (veh/h) 43 11 864 59 12 545 « 833 498
2 - :;'HI . T é .::; i ) \ ; § QU e B = B I§ =it 5 b

Volume Total 0 527 527 313 10 632 632 316

Volume Left 0 0 0 0 107 0 0 0

Volume Right 0 0 0 50 0 0 0 0

¢SH 1700 1700 1700 1700 498 1700 1700 1700

Volume to Capacity 000 031 031 018 022 037 037 0.9

Queue Length 95th (ft) 0 0 0 0 20 0 0 0

Control Delay (s) 0.0 0.0 0.0 00 142 0.0 0.0 0.0

Lane LOS _ A - B

Approach Delay (s) 0.0 0.0 0.9

Approach LOS A

SERLEALR <=2k P e

Average Delay 0.5

Intersection Capacity Utilization 38.5% ICU Level of Service e A
Analysis Period (min) 15
-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 1



HCM Signalized Intersection Capacity Analysis

Hzs-NN

17. Dewey Blvd & Harrison Ave 7/7/2008
A > t i 4

Lane Conflguratlons NN F "i 44 4
Volumel(vph) 418 170 174 ' 1080 = 1519 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 40 4.0 40 4.0
Lane Util. Factor 097 100 100 091 091
Frpb, ped/bikes 100 100 100 1.00 1.00
Flpb, ped/bikes 100 100 100 100  1.00
Frt 1.00 0.85 1.00 1.00 0.98
Fit Protected 095 100 095 1.00 100
Satd. Flow (prot) 3433 1583 1770 5085 4822
Fit Permitted 0.95 . 1.00 - 009 100 100
Satd. Flow (perm) 3433 1583 176 5085 4822
Peak-hour factor, PHF 098 098 098 098 098 098
Adj. Flow (vph) 427 173 178 1102 1550 185
RTOR Reduction (vph) 0 142 0 0 14 0
Lane Group Flow (vph) 427 31 178 1102 1721 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt
Protected Phases 3 5 2 64
Permitted Phases 3 2
Actuated Green, G (s) 16.7. 167 530 530 576
Effective Green, g (s) 177 177 540 540 586
Actuated g/C Ratio 018 018 = 054 054 059
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension;(s) 3.0 3.0 30 3.0
Lane Grp Cap (vph) 608 280 282 2746 2826
v/s Ratio Prot ¢0.12 ¢0.07 022 c0:36
v/s Ratio Perm 0.02 c¢0.27
v/c Ratio 070 - 011. 063 040 061
Uniform Delay, d1 387 345 168 135 133
Progression Factor 100 100 100 100 012
Incremental Delay, d2 37 0.2 46 04 0.2
Delay {s) 423 347 214 139 1.8
Level of Service D c c B A
Approach Delay (s) 40.1 150 1.8
Approach LOS D B A

: Yy A a0 PR WSl e s ST R R i ey
HCM Average Control Delay 12.9 HCM Level of Service
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time {s) 8.0
Intersection Capacity Utilization 65.0% ICU Level of Service (03
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 2



HZ3 ~NN
HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave 7/7/2008
2 T N N T

Lane Configurations % ' 44 M4

Volume (vph) 60 165 0 1568 1521 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 091 091

Frpb, ped/bikes 1.00  1.00 1.00  1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00

Fit 1.00 - 085 1.00.  1.00

Fit Protected 095 1.00 100 1.00

Satd. Flow (prot) 1770. 1583 5085 5085

Fit Permitted 095 1.00 1.00  1.00

Satd. Flow (perm) 1770 1583 5085 5085

Peak-hour factor, PHF 096 096 096 096 096 096

Adj. Flow (vph) 62 172 0. 1633 1584 0

RTOR Reduction (vph) 0 144 0 0 0 0

Lane Group Flow;(vph) 62 28 0. 1633 1584 0

Confl. Peds. (#/hr) 11

Turn Type Perm

Protected Phases 4 23 6

Permitted Phases 4

Actuated Green, G (s) 153 153 747 3713

Effective Green, g (s) 16.3 - 16.3 757 383

Actuated g/C Ratio 0.16  0.16 076 0.38

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 289 258 3849 1948

v/s Ratio Prot ¢0.04 c0.32 ¢0.31

v/s Ratio Perm 0.02

v/c Ratio 021 0N 042 081

Uniform Delay, di 363 357 43 276

Progression Factor 100 1.00 0.14  1.00

Incremental Delay, d2 04 0.2 01 3.8

Delay (s) 36.7 358 07 315

Level of Service D D A c

Approach Delay (s) 36.1 07 315

Approach LOS D A (0

ﬁ;T_é‘”j‘ri'a’“’cﬁon?SummarEF DT T S b A D e wh |

HCM Average Control Delay 17.2 HCM Level of Serv:ce

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave

HZ3-NN

7/7/2008

(‘\Tf\l

Lane Conflguratlons %

Volume (vph) 66 135 1505 138 219 1306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 1
Total Lost time (s) 40 4.0 40 4.0 4,0
L.ane Util, Factor 1000 100 091 1.00 091
Frpb, ped/bikes 1.00 100 1.00 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00 . 1.00
Frt 1.00 085 099 1.00 1.00
Fit Protected 095 1.00 1.00 095  1.00
Satd. Flow (prot) 1711 1742 4843 1711 4916
Fit Permitted 095 100  1.00 0.10  1.00
Satd. Flow {perm) 1711 1742 4843 184 4916
Peak-hour factor, PHF 096 096 096 096 0.96 . 096
Adj. Flow (vph) 69 141 1568 144 228 1360
RTOR Reduction (vph) 0 125 8 0 0 0
Lane Group Flow {vph) 69 16 1704 0 228 1360
Confl. Peds. (#/hr) 9

Turn Type custom pm+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 9.0 90 57.0 710 71.0
Effective Green, g (s) 100 100 580 720 720
Actuated g/C Ratio 011 011 064 0.80.  0.80
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 194 3121 317 3933
v/s Ratio Prot 0.35 .c0.08  0.28
v/s Ratio Perm c0.04  0.01 ¢0.50

vlc Ratio 0.36.  0.08 055 0.72.  0.35
Uniform Delay, d1 37.1 35.9 8.8 14.9 25
Progression Factor 1.00 100 1.00 1.00  1.00
Incremental Delay, d2 1.2 0.2 0.7 7.6 0.2
Delayi(s) 382  36.1 9.5 22.5 27
Level of Service D D A C A
Approach Delay (s) 36.8 8.5 5.6
Approach LOS D A A
HCM Average Control Delay 9.3 HCM Level of Serwce A
HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 90.0 Sum of lost time {s) 8.0
Intersection Capacity Utilization 58.0% ICU Level'of Service B
Analysis Period (min) 15

¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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H2 3-NN

HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/7/2008

s R
Lane Configurations - o

Volume (veh/h) 0 15 1288 354 0 1570

Sign Control Stop Free Free

Grade 0% 0% : 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 16 1400 385 0 1707

Pedestrians 4

Lane Width(ft) 11.0

Walking Speed (ft/s) - 40

Percent Blockage 0

Right turn flare (veh) o _ -

Median type : None None

Median storage veh) ] ] _ _ .
Upstream signal (ft) s 334 158

pX, platoon unblocked 088 080 0.80

vC, conflicting volume 2257 704 1789

vC1, stage 1 conf vol

yC2, stage 2 conf vol _ e

vCu, unblocked vol 1124 127 1484

tC, single (s) 6.8 6.9 ; 4.1

tC, 2 stage (s) )

tF (s) 35 33 BRI 22

p0 queue free % 100 98 100

cM capacity (veh/h) 174 717 358

Direction, Lane # 3 S j ___SB1  SB.

Volume Total 853 85

Volume Left 0 0

Volume Right 0 0

cSH 717 1700 1700 1700 1700 1700

Volume to Capacity 002 041 041 023 050 050

Queue Length 95th (ft) 2 0 0 0 0 0

Control Delay (s) 104 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10:4 0.0 0.0

Approach LOS B

Average Delay — 00 N o o
Intersection Capacity Utilization . 46.7% ICU Lavel of Service A
Analysis Period (min) 15

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

cAsly

7/7/2008

Lane Conflguratlons

Volume (vph) 5 1 4 478 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 40 4.0 40 4.0 40
Lane Util. Factor 1.00 *0.80  0.95 0.95 1.00 095
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 1.00 .~ 1.00 1:00 100 1.00
Frt 0.95 1.00 093 0.99 1.00 1.00
Fit Protected 0.98 095 0.98 1.00 085  1.00
Satd. Flow (prot) 1707 1416 1599 3389 1770 3419
Fit Permitted 0.98 095 0.8 0.94 010 - 1.00
Satd. Flow (perm) 1707 1416 1599 3203 188 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 71 212 1115 5
RTOR Reduction(vph) 0 4 0 0 32 0 0 4 0 0 0 0
Lane Group Flow (vph) 0 6 0 332 280 0 0 1336 0 212 1120 0
Confl. Peds. (#hr) 4 4 1 1
Turn Type Split Split Perm pm-+pt
Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 1.3 302 302 34.6 53.5 ~ 535
Effective Green, g (s) 2.3 312 312 35.6 545 545
Actuated g/C Ratio 0.02 031 . 031 0.36 055 055
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 25 3.0 3.0 30 30 30
Lane Grp Cap (vph) 39 442 499 1140 338 1863
v/s Ratio Prot ¢0.00 c0.23  0.17 : 0.09 ¢0.33
v/s Ratio Perm c0.42 0.25
v/c Ratio 0.16 0.75 056 117 063 0.0
Uniform Delay, d1 479 309 287 32.2 411 154
Progression Factor 1.00 1.00  1.00 1.00 1.00  1.00
Incremental Delay, d2 1.4 7.1 1.4 87.0 36 1.4
Delay (s) 493 38.0. 30t 119.2 48 168
Level of Service D D C F D B
Approach Delay (s) 49.3 34.2 119.2 213
Approach LOS D c F C

i e R, &.‘,"2’- LT ST
HCM Average Control Delay 63.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.6% ICU:Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%
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H23 - Pm

HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave 7/24/2008

Lane Configurations F 4 N Mh

Volume (veh/h) 0 0 0 0 0 0 0 920 84 76 1080 0
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Hourly low:rate (vph) 0 0 0 0 0 0 0 1173 107 97 1378 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) _ o

Median type None None

Median storage veh)

Upstream signal (ft) : 398

pX, platoon unblocked 083 08 083 08 083 0.83

vC, conflicting volume 1963 = 2852 459 1880 2798 445 1378 1281

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1428 2505 0 1328 2440 445 719 1281

1C, single (s) 75 65 69 75 65 69 44 4.1

tC, 2 stage (s)

tFi(s) 3.5 4.0 33 3.5 ¢ : 2.2 22

pO0 queue free % 100 100 100 100 100 82

cM capacﬂy (veh/h) . 68 19 8% 81 725 538

Volume Total 0 469 469 342 551 276

Volume Left 0o 0 0 0 0 0

Volume!Right 0 0 0 107 0 0 0 0

¢SH 1700 1700 1700 1700 538 1700 1700 1700

Volume to Capacity 000 028 028 020 018 032 032 0.6

Queue Length 95th (ft) 0 0 0 0 16 0 0 0

Controt Delay (s) 0.0 0.0 0.0 00 132 0.0 0.0 00

Lane LOS A . B

Approach Delay (s) 0:0 0.0 ] 09

Approach LOS A

Average Delay 0.5 . ERT

intersection Capacity Utilization 36.5% ICU Level of Service ' A

Analysis Period (min) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Lz3-PM

HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave 7/24/2008
A Ny t 1/
iov: AT BT EBREL ﬂNBl@Nﬁ'ﬁﬁf SBT A SBRI N S
Lane Conflguratlons ‘i'i - N M4 M4
Volume {vph) 298 127 - 149 727 1053 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 100 091 091
Frpb, ped/bikes 100 100 100 100 099
Fipb, ped/bikes 100 100 100 100  1.00
Frt 1.00 085 1.00 1.00 0.97
Fit Protected 095 100 095 100 - 1.00
Satd. Flow (prot) 3433 1583 1770 5085 4717
Fit Permitted 095 100 010 100  1.00
Satd. Flow (perm) 3433 1583 177 5085 4717
Peak-hourfactor, PHF 098 098 098 098 098 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) 380 162 190 927 1343 = 393
RTOR Reduction (vph) 0 134 0 0 50 0
Lane Group Flow {vph) 380 28 190 927 1686 0
Confl. Peds. (#/hr) 3 3
Tum Type Perm  pm+pt
Protected Phases 3 5 2 64
Permitted Phases 3 2
Actuated Green, G (s) 16.1 16.1 530 530 58.0
Effective Green, g (s) 171 171 540 540 590
Actuated g/C Ratio 017 017 054 054 059
Clearance Time (s} 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 587 271 285 2746 2783
v/s Ratio Prot c0.11 c0.08 0.18 ¢0.36
v/s Ratio Perm 0.02 ¢c0.28
v/c Ratio 0.65 0.10 0.67 0.34 0.61
Uniform Delay, d1 386 350 183 129 134
Progression Factor 100 1.00 100 100 0.18
Incremental Delay, d2 25 0.2 5.8 0.3 0.3
Delay (s) 411 351 241 133 26
Level of Service D D C B A
Approach Delay (s) 39.3 15.1 26
Approach LOS D B A
tersecti AT e s L T R T s S Tk R
HCM Average Contro! De!ay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) ! 100.0 Sum.of lost time (s) 8.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis/Period (min) 15
¢ Critical Lane Group
{-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hz3-Fm

HCM Signalized Intersection Capacity Analysis

18: EB off-ramp & Harrison Ave 7/24/2008
A M t i <

Lane Conflguratlons % f 1\$f f

Volume (vph) 116 208 0 1044 1093 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, pedibikes 1.00. = 1.00 1.00°  1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00: 085 1.00 ~ 1.00

Flt Protected 095 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 5085 5085

Fit Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm} 1770 1583 5085 5085

Peak-hour factor, PHF 096 096 096 096 096 096

Growth Factor (vph) 125% 125%  125% 125% 125%  125%

Adj. Flow (vph) 151 271 0 1359 1423 0

RTOR Reduction (vph) 0 2% 0 0 0 0

Lane Group Flow {vph) 151 46 0 1359 1423 0

Confl. Peds. (#/hr) 11 3§

Turn Type Perm

Protected Phases 4 23 6

Permitted Phases 4

Actuated Green, G (s) 159 159 741 374

Effective Green, g (s) 169  16.9 75.1 38.1

Actuated g/C Ratio 017 047 075 038

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extensioni(s) 3.0 3.0 30

Lane Grp Cap (vph) 299 268 3819 1937

v/s Ratio Prot ¢0.09 c0.27 ¢0.28

v/s Ratio Perm 0.03

v/c Ratio 051 047 036 073

Uniform Delay, d1 377 356 42 266

Progression Factor 1.00  1.00 012 1.00

Incremental Delay, d2 1.3 0.3 0.1 25

Delay.(s) 391 359 06 294

Level of Service D D A c

Approach Delay (s) 37.0 06 291

Approach LOS D A C

ntersection Summary =
HCM Average Control Delay
HCM Volume to Capacityiratio

HCM Level of Service

Actuated Cycle Length (s) Sum of lost time (s} 12.0

Intersection Capacity Utilization ICU Level of Service A

Analysis Period (min)

¢ Critical Lane Group

-0 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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lz3-Pm

HCM Signalized Intersection Capacity Analysis

19: WB off & on-ramps & Harrison Ave 7/24/2008
v St 2
Lane Confnguratlons % T %N M4
Volume (vph) 70 50 - 906 388 105 1111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 15 11 11 11 11
Total Lost time (s) 40 4.0 40 40 40
Lane Util, Factor 100 100 091 1.00 091
Frpb, ped/bikes 100 100 099 1.00  1.00
Fipb, ped/bikes 100 100 100 1.00 . 1.00
Frt 100 085 0.96 1.00 1.00
Fit Protected 0985 1.00 1.00 095 1.00
Satd. Flow (prot) 1711 1742 4657 1711 4916
Flt Permitted 095 100 100 011 1.00
Satd. Flow {perm) 1711 1742 4657 191 4916
Peak-hour factor, PHF 09 096 096 096 096 096
Growth Factor (vph) 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) : 91 65 1180 505 137 1447
RTOR Reduction (vph) 0 58 56 0 0 0
Lane Group Flow (vph) 91 7 1629 0 137 1447
Confl. Peds. {#/hr) 9
Tum Type ; custom pm+pt
Protected Phases 2 1 6
Permitted Phases 8 8 6
Actuated Green, G (s) 89 89 571 711 714
Effective Green, gi(s) 9.9 99 581 721 724
Actuated g/C Ratio 0.1 0.11 0.65 0.80 0.80
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane GrpCap (vph) 188 192 3006 322 3938
v/s Ratio Prot ¢0.35 0.05 ¢0.29
v/s Ratio Perm ¢0.05 000 0.29
v/c Ratio 0.48 0.04 0.54 0.43 0.37
Uniform; Delay, d1 376 358 8.7 12.1 255
Progression Factor 1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 2.0 0.1 0.7 0.9 03
Delay (s) 396 359 94 130 28
Level of Service D D A B A
Approach Delay (s) 38.1 94 3.7
Approach LOS ) A A
HCM Average Control Delay 8 1 HCM Level of Semce A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period(min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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H23-FPM
HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/24/2008

Lane Configurations - f \ +4
Volume (vet/h) 0 10 0 1207
Sign Control Stop Free
Grade 0% 0%
Peak Hour Factor 092 092 . . 092 092
Hourly flow rate (vph) 0 14 .0 1640
Pedestrians 4

Lane Width (ft) EAI0EE

Walking Speed (ft/s) 40

Percent Blockage R0

Right tun flare (veh)

Mediantype ; None i None
Median storage veh) )

Upstream signal {ff) 334 & 158
pX, platoon unblocked 089 086 ~ 0.86

vC, conflicting volume 1729 456 R 1330

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 879 46 1061
1C, single (s) 68 69 4
tC,2stage (s)

tF (s) 35 33 22
p0 queue free % 100 98 100

cM capacity (veh/h) 256 870 560

[Jirection, L.ane.
Volume Total

820 820

Volume Left 0 0 0 0 0 0

Volume Right 14 0 0 42 0 0

cSH 870 1700 1700 1700 1700 1700

Volume to Capacity 002 027 027 025 048 048

Queue Length 95th (ft) 1 0 0 0 0 0

Control Delay (s) 92 00 00 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.2 0.0 0.0

Approach LOS A

Average Delay . _ 00 e ——

Intersection Capacity Utilization 450%  ICU Level of Service g A
Analysis Period (min) 15

1-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

Hz3-PM

7/24/2008

Lane Conflguratlons

Volume (vph) 5 0 4 = 482 2 58 4 5% 67 137 725 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 *0.80 0.95 0.95 1.00 ~  0.95

Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00  1.00

Fipb, ped/bikes 1.00 1.00  1.00 1.00 100 1.00

Frt 0.94 1.00 097 0.98 100 1.00

Fit Protected 0.97 0385 096 1.00 095 1.00

Satd. Flow (prot) 1688 1416 1648 3361 1770 3421

Fit Permitted 0.97 095  0.96 0.95 047 1.00

Satd. Flow (perm) 1688 1416 1648 3194 321 3421
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow {(vph) 6 0 5 615 3 74 5 753 85 176 925 0
RTOR Reduction (vph) 0 5 0 0 9 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 6 0 351 332 0 0 842 0 175 925 0
Confl. Peds. (#/hr) 4 4 1 1

Turn Type Split Split Perm pm+pt

Protected Phases 4 4 8 8 2 1 6
Permitted Phases 2 6

Actuated Green, G (s) 1.4 321 321 37.3 515 515
Effective Green, g (s) 24 331 331 38.3 525 = 525
Actuated g/C Ratio 0.02 033 0.33 0.38 052 052
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 41 469 545 1223 316 1796

v/s Ratio Prot ¢0.00 c0.25 0.20 0.06 ¢0.27

v/s Ratio Perm ¢0.26 023

v/c Ratio 0.15 0.75 0.61 0.69 0.55 0.52

Uniform Delay, d1 47.8 29.7 280 25.8 154 = 155
Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00
Incremental Delay, d2 1.2 6.4 19 32 2.1 1.1

Delay (s) 49.0 36.2 300 29.0 175 165

Level of Service ] D c C B B
Approach Delay (s) 49.0 33.1 29.0 16.7

c c

Approach LOS

'\lﬁ sl

HCM Average Control Delay

251
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0
Intersection Capacity Utilization 84.1%
Analysis Period (min) 15

¢ Critical Lane Group

HCM Level of Semce

Sum of lost time (s)
ICU Level of Service

T ‘ﬁ"'i 'PE.- )'f'y""'

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report

Page 6



{30 -AM

7/24/2008

HCM Unsignalized Intersection Capacity Analysis
16: Sampson Ave & Harrison Ave

O R 2

M ~ EBL EBT EBR WBL WBT WBR NBL
Lane Configurations d ¥: S
Volume (veh/h) 0 0 0 1 1 80 0
Sign Control Stop Stop
Grade 0% 0%
Peak Hour Factor 0.98 0.98 098 0.98 0.98 098 0.98 098  0.98 0.98 098 0.98
Hourly flow rate {vph) 0 0 0 1 1 82 0 633 55 100~ 845 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 398
pX, platoon unblocked 091 091 091 091 091 0.91
vC, conflicting volume 1443 1733 422 1283 1705 344 845 688
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1286 1605 163 1110 1575 344 628 688
iC, single (s) 7.5 6.5 6.9 75 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 35 4.0 33 35 4.0 33 22
p0 queue free % 100 100 100 99 99 87 100
cM capacity (veh/h) 88 84 775 136 88 652 863
Direction, Lane#  EB1 WB1 NB1 NB2 SB1 SB2 SB3
Volume Total 0 84 422 266 100 563 = 282
Volume Left 0 1 0 0 100 0 0
Volume Right 0 82 0 55 0 0 0
¢SH 1700 580 1700 1700 902 1700 1700
Volume to Capacity 000 014 025 016 011 033 017
Queue Length 95th (ft) 0 13 0 0 9 0 0
Control Delay (s) 00 123 0.0 0.0 95 0.0 0.0
Lane LOS A B A
Approach Delay (s) 00 1283 0.0 1.0
Approach LOS A B

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

1.

39.3%

15

ICU Level of Service

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
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HCM Signalized Intersection Capacity Analysis

17: Dewey Blvd & Harrison Ave

ANy &t L4
Lane Configurations N [l B T T
Volume (vph) 243 78 76 . 540 788 = 256
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 40 4.0 4.0 40 4.0
Lane Util. Factor 097 100 100 095 095
Frpb, ped/bikes 100 100 100 1.00 099
Flpb, ped/bikes 100 100 100 100 100
Frt 100 085 1.00 1.00 0.96
Fit Protected 095 100 095 100 1.00
Satd. Flow (prot) 3433 1583 1769 3539 3275
Fit Permitted 095 100 021 100 1.00
Satd. Flow (perm) 3433 1583 386 3539 3275
Peak-hour factor, PHF 098 098 098 098 098 098
Adj. Flow (vph) 248 80 78 551 804 261
RTOR Reduction (vph) 0 68 0 0 25 0
Lane Group Flow (vph) 248 12 78 551 1040 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt
Protected Phases 4 5 2 6
Permitted Phases 4 2
Actuated Green, G (s) 118 118 ' 672 672 578
Effective Green, g (s} 138 138 672 682 588
Actuated g/C Ratio 015 015 075 076 065
Clearance Time (s} 6.0 6.0 4.0 5.0 5.0
Vehicle Extension (s) 30 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 526 243 371 2682 2140
v/s Ratio Prot ¢0.07 0.01 ¢c0.16 ¢0.32
v/s Ratio Perm 0.01 0.14
vlc Ratio 047 005 021 021 049
Uniform Delay, d1 348 325 4.3 3.1 7.9
Progression Factor 100 100 100 100 079
Incremental Delay, d2 0.7 0.1 0.3 0.2 0.8
Delay (s) 354 326 46 33 7.0
Level of Service D Cc A A A
Approach Delay (s) 34.7 35 7.0
Approach LOS c A A
@eﬁﬁoﬁSuminufﬁt::s&:ﬁ- B Y SRR 15555 R AT S |
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity. Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
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Hio —AM

HCM Unsignalized Intersection Capacity Analysis

18. EB off-ramp & Harrison Ave 7/24/2008
4~ st l <’

Lane Configurations i ‘M 'H-

Volume (veh/h) 0 128 0 85 966 0

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 09 096 096 096 096 096

Hourly flow rate (vph) 0 133 0 891 1006 0

Pedestrians 11

Lane Width (ft) 1210

Walking Speed (ft/s) 40

Percent Blockage 1

Right turn flare (veh)

Median type None = None

Median storage veh) ) _

Upstream signal (ft) : 114 442

pX, platoon unblocked 097 095 095

vC, conflicting volume 1463 514 1017

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1224 390 919

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 100 77 100

cM capaclty (veh/h) 165 574 697

Volume Total ’ 133 445 45 503 '
Volume Left 0 0 0 0 0
Volume Right 133 0 0 0 0
¢SH 574 1700 1700 1700 1700
Volume to Capacity 023 . 026 026 030 030
Queue Length 95th (ft) 22 0 0 0 0
Control Delay (s) _ 13.2 0.0 0.0 0.0 0.0
Lane LOS B _

Approach Delay (s) 13.2 0.0 0.0

Approach LOS B

Average Delay _ _ 0. 9 - - -

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min}) 15

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 3



HCM Signalized Intersection Capacity Analysis

19: WB on-ramp & Harrison Ave

H3O-AM

7/24/12008

g

Lane Configurations _
Volume (vph) 0 0 0 40 3 44 0 719 89 0 848 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00  1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, pedibikes 1.00 . 1.00 1.00 1.00
Frt 100 0.85 0.98 0.98

it Protected 096  1.00 1.00 1.00
Satd. Flow (prot) 1780 1742 3355 3353
Flt Permitted 096  1.00 1.00 1.00
Satd. Flow (perm) 1780 1742 3355 3353
Peak-hour factor, PHF 096 096 096 096 096 096 096 096 096 096 096 096
Adj. Flow (vph) 0 0 0 42 3 46 0 749 93 0 883 114
RTOR Reduction (vph) 0 0 0 0 0 42 0 5 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 45 4 0 837 0 0 992 0
Confl. Peds. (#/hr) 9 8
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 8
Actuated Green, G (s) 6.7 6.7 727 727
Effective Green, g (s) 17 77 74.3 74.3
Actuated g/C:Ratio 0.09 0.9 0:83 0.83
Clearance Time (s) 5.0 5.0 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 149 2770 2768
v/s Ratio Prot 0:25 ¢0.30
v/s Ratio Perm 003 0.00
v/c Ratio 030 003 0.30 0.36
Uniform Delay, d1 386 377 1.8 1.9
Progression Factor 1.00  1.00 0.67 0.83
incremental Delay, d2 1.1 0.1 0.3 0.3
Delay (s) 39.7 378 1.5 1.9
Level of Service D D A A
Approach Delay (s) 0.0 38.7 1.5 1.9
Approach LOS A D A A
nlersection Summary . ' & s i
HCM Average Control Delay 35 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection! Capacity Utilization 37.0% ICU Level of Service A

Analysis Period {min) 15
¢ Critical Lane Group

i-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 4



H3o ~ Am

HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/24/2008

Lane Configuraions ~{f 44

Volume(veh/h)

Sign Control

Grade

Peak Hour Factor

Hourly flow rate (vph)

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh) R

Median type s, None None
Median storage veh)

Upstream signal (ft) : 334 158
pX, platoon unblocked 0.89 099 0.99

vC, conflicting volume 1293 355 839

vC1, stage 1 conf vol -

vC2, stage 2 conf vol

vCu, unblocked vol 1009 315 806
tC,single(s) . 6.8 69 4.

tC, 2 stage (s)

tF(s) 35 3.3 2.2

p0 queue free % 100 85 100

¢M capacity (veh/h) 210 669 800

Volume Total ; 34 351 351 134 588 588
Volume Left 0 0 0 0 0 0
Volume Right ; 34 0 0 134 0 0
¢SH 669 1700 1700 1700 1700 1700
Volume to Capacity 005 021 021 008 035 035
Queue Length 95th (ft) 4 0 0 0 0 0
Control Delay (s) 10.7 0.0 0.0 0.0 0.0 0.0
Lane LOS B o
Approach Delay (s) 107 00 _ - 00

Approach LOS B

S I e e e T e

Average Delay = _ L S — _ ==

intersection Capacity Utilization _ 332%  ICULevelof Service A

Analysis Period (min) 15

I-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 5



HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave

'O N BV A

) 3 _ EBLT "EBTEBR WBL  WBT' WBRNBL NBT SBL T SBT
Lane Conflguratlons & % & +b N M
Volume (vph) 0 0 1 455 0 124 10 575 69 85 625 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 40 40 40 4.0 40 40
Lane Util. Factor 1.00 *0.80 095 0.85 1000 0.95
Frpb, ped/bikes 0.98 1.00  1.00 1.00 1.00 1.00
Fipb, ped/bikes 1.00 0.99. 1.00 1.00 100 1.00
Frt 0.86 1.00 0.93 0.98 1.00  1.00
Flt Protected 1.00 095 097 1.00 095  1.00
Satd. Flow (prot) 1583 1408 1603 3357 1769 3418
Fit Permitted 1.00 076  0:83 0.94 025  1.00
Satd. Flow {perm) 1583 1122 1361 3170 466 3418
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 0 1 464 0 127 10 587 70 87 638 4
RTOR Reduction {vph) 0 1 0 0 28 0 0 9 0 0 1 0
Lane Group Flow (vph) 0 0 0 302 261 0 0 658 0 87 641 0
Confl. Peds. (#hr) 4 4 1 1
Turn Type Split Perm Perm pm+pt
Protected Phases 4 4 8 2 1 6
Permitted Phases 8 2 6
Actuated Green, Gi(s) 1.2 313 313 325 419 419
Effective Green, g (s) 2.2 23 323 34.1 419 435
Actuated:g/C Ratio 0.02 0.36 036 0.38 047 = 048
Clearance Time (s) 5.0 5.0 5.0 56 4.0 5.6
Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 39 403 488 1201 295 1652
v/s Ratio Prot 0.00 002 ¢0.19
v/s Ratio Perm c0.27 019 c0.21 0.12
v/c Ratio 0.00 0.75 053 0.55 029 039
Uniform Delay, d1 428 253 229 21.9 147  14.8
Progression Factor 1.00 1.00  1.00 0.84 100 1.00
Incremental Delay, d2 0.0 75 1.1 1.8 0.6 0.7
Delay (s) 4238 328 240 20:2 152 . 155
Level of Service D C c C B B
Approach Delay (s) 42.8 285 202 154
Approach LOS D c c B

on S Tl R R D R e ?;W L s
HCM Average Control Delay 209 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
intersection Capacity Utilization 68.9% ICU Level of Service c
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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HCM Unsignalized intersection Capacity Analysis

16: Sampson Ave & Harrison Ave

H30 - Noow

7/24/2008

Movement
Lane Configurations
Volume (veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal ({t)
pX, platoon unblocked
vG, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
1C, single (s)

iC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Volume Total
Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS )
Approach Delay (s)

Analysis Period (min)

0.98
0

0.53
2514

2084

7.5

3.5
100

1

0
1700
0.00
0

0.0
A
0.0
A

Stop
0%
0.98
0

0.53
3161

3304
6.5

4.0
100
3

61
391
0.16
14
15.9
c
159
c

56.8%

098 098 098 098

053 053 053
790 2346 3136 684

0.8

15

~ICU Level of Service

0.53
1580

None

098 098 098 098
50 107 1580 0

None

398
1367
1367
41
22

78
498

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
Page 1



/|30 -NN

HCM Signalized Intersection Capacity Analysis
17:. Dewey Blvd & Harrison Ave 7/24/2008

Volume (vph) 418 170 174 1080 1519 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 097 100 100 095 085

Frpb, ped/bikes 100 100 1.00 1.00 1.00

Fipb, ped/bikes 100 100 100 100  1.00

Frt 1.00 0.85 1.00 1.00 0.98

Fi Protected 095 100 095 100 1.00

Satd. Flow (prot) 3433 1583 1770 3539 3357

Fit Permitted 095 100 008 1.00 1.00

Satd. Flow (perm) 3433 1583 143 3539 3357
Peak-hour factor, PHF 098 098 098 098 098 0.98
Adj. Flow {vph) 427 173 178 1102 1550 185
RTOR Reduction (vph) 0 113 0 0 10 0
Lane Group Flow {vph) 427 60 178 1102 1725 0
Confl. Peds. (#/hr) 3 3
Turn Type Perm pm+pt

Protected Phases 4 5 2 6
Permitted Phases 4 2

Actuated Green, G (s) 169. 169 621 621 482

Effective Green, g (s) 189 189 621 631 492
Actuated g/C Ratio 021 © 021 069 070 055
Clearance Time (s) 6.0 6.0 4.0 5.0 5.0

Vehicle Extension (s) 30 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 721 332 278 2481 1835

v/s Ratio Prot ¢0.12 ¢0.07 0.31 c0.51

v/s Ratio Perm 004 037

v/c Ratio 059 018 064 044 094

Uniform Delay, d1 321 292 212 58 19.0
Progression Factor 100  1.00 100 - 100  0.87
Incremental Delay, d2 1.3 0.3 5.0 06 10.0

Delay {s) 334 295 = 262 64 266

Level of Service C C C A C
Approach Delay (s) 32.3 92 266
Approach LOS c A C

HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.82 _
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
intersection Capacity Utilization 79.4% ICUILevel of Service D
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
%user_name% Page 2



H30-NN
HCM Unsignalized Intersection Capacity Analysis
18: EB off-ramp & Harrison Ave 7/24/2008

Lane Configurations

Volume (vehh) 0 165 0 15 i
Sign Control Stop Free  Free
Grade 0% 0% 0% _
Peak Hour Factor 096 096 096 096 096 096
Hourly flow rate (vph) 0 172 0 1633 1584 0
Pedestrians _ A
Lane Width (ft) : 12.0
Walking Speed (ft/s) 4.0
ercent Blockage 1
Right turn flare (veh) _
Mediantype g ... None . ‘None
Median storageveh) - ]
Upstream signal (ft) 114 442
pX, platoon unblocked 088 081 0.81
vC, conflicting volume 2412 803 1595
vC1, stage 1 cont vol
vC2, stage 2 confvol = i
vCu, unblocked vol 1630 293 1269
tC, single (s) 6.8 69 = 44
tC, 2 stage (s)
tF (s) 35 33 2.2
p0 queue free % 100 70 100

CM capacity (vehth) 81 566 437
T T

Volume Total

Volume Left 0 0 0 0 0

Volume Right 172 0 0 0o 0

cSH 566 1700 1700 1700 1700

Volume to Capacity 030 048 048 047 047

Queue Length 95th (ft) 32 0 0 0 0
ontrol Delay (s) 144 0.0 0.0 0.0 0.0

LaneLOS B

Approach Delay (s) 14.1 00 0.0

Approach LOS B
Average Delay

0.7

Intersection Capacity Utilizaton ~~~ '589%  ICULevelofSevice B
Analysis Period (min) 15
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hao -

HCM Signalized Intersection Capacity Analysis

19: WB on-ramp & Harrison Ave 7/24/2008

Lane Configurations J f d S S

Volume (vph) 0 0 0 66 0 135 0 1505 - 138 0 1306 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 11 11 11 11 11 11
Total Lost time (s) 4.0 40 4.0 4.0

Lane Util. Factor 1.00 ° 1.00 0.95 0.95

Frpb, ped/bikes 1.00  1.00 1.00 1.00

Fipb, pedibikes - 100 100 1.00 ; 1:00

Frt 100 085 0.99 0.98

Fit Protected : 0.95 - 1.00 1.00 1.00

Satd. Flow (prot) 1770 1742 3371 3336

Fit Permitted 095  1.00 1.00 1.00

Satd. Flow (perm) 1770 1742 3371 3336
Peak-hour factor, PHF 09 096 096 096 096 096 096 09 096 096 096 096
Adj. Flow (vph) 0 0 0 69 0 141 0 1568 144 0 1360 228
RTOR Reduction (vph) 0 0 0 0 0 29 0 4 0 0 9 0
Lane Group Flow (vph 0 0 0 0 69 112 0 1708 0 0 1579 0
Contfl. Peds. (#/hr) 9 8
Turn Type Perm Perm

Protected Phases 8 2 6
Permitted Phases 8 8

Actuated Green, G (s) 1.0 110 68.4 68.4
Effective Green, g (s) 120 120 70.0 70.0
Actuated g/C Ratio 0.13  0.13 0.78 0.78
Clearance Time (s} 5.0 5.0 5.6 5.6

Vehicle Extension (s) 3.0 3.0 3.0 30

Lane Grp Cap (vph) 236 232 2622 2595

v/s Ratio Prot ¢0.51 0.47

v/s Ratio Perm 0.04 ¢c0.06

v/c Ratio 029 048 0.65 0.61

Uniform Delay, d1 3%2 361 45 42
Progression Factor 1.00  1.00 0.70 1.00
Incremental Delay, d2 0.7 1.6 1.2 1.1

Delay (s) 359 377 44 5.3

Level of Service _ D D A A
Approach Delay (s) 0.0 371 44 5.3

Approach LOS A D A A

intersection Summar S SRy A

HCM Average Control Delay 6.7 HCM Level of Service

HCM Volumeito Capacity ratio 0.63

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min}) 15

¢ CriticaliLane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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3o~V P

HCM Unsignalized Intersection Capacity Analysis

20: Cornell Ave & Harrison Ave 7/24/2008
v 8t 2

Lane Configurations I R & S . | _

Volume (veh/h) 0 15 1288 354 0 1570

Sign Control Stop Free Free

Grade 0% _ 0% i 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 16 1400 385 0 1707

Pedestrians 4

Lane Width (f) 11.0

Walking Speed (ft/s) 4.0

Percent Blockage ; 0

Right tur flare (vet)

Median type None None

Median storageveh) . _— _ . _

Upstream signal (ft) 334 158

pX, platoon unblocked 0.83 0.81 0.81

vC, conflicting volume 2257 704 1789

vC1, stage 1 conf vol

vC2, stage 2 conf vol : L

vCu, unblocked vol 1070 162 1503

iC, single (s) : 6.8 6.9 g 4.1

tC, 2 stage (s)

tF (s)

p0 queue free %
city, (veh/h

Volume Total

Volume Left

Volume Right

¢SH 689 1700 1700 1700 1700 1700

Volume to Capacity 002 041 041 023 050 ° 050

Queue Length 95th (ft) 2 0 0 0 0 0

Control Delay (s) 10.4 0.0 0.0 0.0 0.0 0.0

Lane LOS - B

Approach Delay (s) 10.4 0.0 0.0

Approach LOS B

Average Delay _ 00 _ _ )

Intersection Capacity Utilization 46.7% ICU Level of Service : A
Analysis Period (min) 15

1-80 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report

%user_name% Page 5



HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave

Hzo -N"

7/24/2008

Lane Conflguratlons _ _

Volume (vph) 5 1 4 . 478 3 150 9 1235 70 208 1093 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 1 11 H 12 11 11
Total Lost time (s) 40 40 40 40 40 4,0

Lane Util. Factor 1.00 *0:80 0195 0.95 1.00. 095

Frpb, ped/bikes 0.99 1.00  1.00 1.00 1.00 1.00

Flpb, pedibikes 1.00 099  1.00 1.00 1.00 = 1.00

Frt 0.95 1.00 093 0.99 1.00 1.00
Flt/Protected 0.98 095 0.98 1.00 095 1.00

Satd. Flow (prot) 1706 1405 1593 3389 1770 3419

Fit Permitted 0.98 0.75  0.84 0.94 0.08  1.00

Satd. Flow (perm) 1706 1111 1369 3201 157 3419
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 ' 098 098
Adj. Flow (vph) 5 1 4 488 3 153 9 1260 7 212 1115 5
RTOR Reduction/{vph) 0 4 0 0 22 0 0 4 0 0 0 0
Lane Group Flow (vph) 0 6 0 332 20 0 0 1336 0 212 120 0
Confl. Peds. {#/hr) 4 4 1 1

Turn Type Split Perm Perm pm-+pt

Protected Phases 4 4 8 2 1 6
Permitted Phases 8 2 6

Actuated Green, G (s) 1.4 497 497 434 533 533
Effective Green, g (s) 24 50.7 507 45.0 533 549
Actuated g/C Ratio 0.02 042 042 0.38 044 046
Clearance Time (s) 5.0 5.0 5.0 5.6 40 56

Vehicle Extension (s) 25 3.0 3.0 3.0 3.0 3.0

Lane Grp.Cap (vph) 34 469 578 1200 149 1564

v/s Ratio Prot ¢0.00 ¢0.07 = 033

v/s Ratio Perm ¢0.30 0.21 0.42 ¢0.56

vic Ratio 0.18 0.71 050 1.11 142 072

Uniform Delay, d1 57.8 285 254 375 592  26.3
Progression Factor 1.00 1.00 ~ 1.00 1.00 100 1.00
Incremental Delay, d2 1.8 48 0.7 63.0 2247 2.8

Delay (s) 597 334 261 100.5 2839 - 29.1

Level of Service E c c F F c
Approach Delay(s) 59.7 29.9 100.5 69.7
Approach LOS E c F E

HCM Average Control Delay 74.4 HCM Level of Serwce E

HCM Volume to Capacity ratio 1102

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

intersection Capacity. Utilization 101.6% ICU Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%

Synchro 7 - Report
Page 6



y30-PM
HCM Unsignalized Intersection Capacity Analysis

16: Sampson Ave & Harrison Ave 7/24/2008

G N

Lane Configurations

Volume (veh/h) 0o o0 0 920 8 76 1080 O
Sign Control _ Stop Free ] Free

Grade 0% 0% 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Hourly flow rate (vph) 0 0 0 0 0 148 0. 1173 . 107 97 1378 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage _

Right tum flare (veh) . .

Median type : None ‘None

Median storage veh) - » - )

Upstream signal {ft) 398

pX, platoon unblocked 054 054 054 054 054 0.54

vC, conflicting volume 23086 2852 689 2110 2798 ~ 640 1378 1281

vC1, stage 1 confvol

VG2, stage 2 conf vol S _

vCu, unblocked vol 1726 2728 0 1365 2630 640 21 1281

1C, single (s) 7.5 6.5 6.9 75 6.5 6.9 4.1 41

tC, 2 stage (s) )

tF{s) 3.5 4.0 33 35 22 22

p0 queue free % 100 100 100 100 100 82

cM caggg__ty (veh/h)

Volume Total

0

Volume Left 0 0 0 0
Volume Right 0 148 0 107
cSH 1700 418 1700 1700
Volume to Capacity 000 . 035 046 029
Queue Length 95th (ft) 0 39 0 0
Control Delay (s} 0.0 183 0.0 0.0
Lane LOS § A C N
Approach Delay (s) 00 183 0.0

Approach LOS A c

Average Delayb | . 1.4

Intersection Capacity Utilization 59.4%  ICULevelofSenvice © B
Analysis Period (min}) 15
[-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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Hzs P
HCM Signalized Intersection Capacity Analysis
17: Dewey Blvd & Harrison Ave 7/24/2008

/oM N : __ N T

Lane Configurations "N fm " M M
Volume (vph) 298 127 - 149 843 1053 . 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11
Total Lost time (s) 40 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 100 095 095
Frpb, ped/bikes 100 100 100 1.00 099
Flpb, ped/bikes 100 100 100 100 100
Frt 1.00 085 1.00 1.00 0.97
Fit Protected 095 100 095 100  1.00
Satd. Flow (prot) 3433 1583 1770 3539 3286
Fit Permitted 095 100 008 100 100
Satd. Flow {perm) 3433 1583 143 3539 3286
Peak-hour factor, PHF 098 098 098 098 098 098
Growth Factor (vph) 125% 125% 125% 125% 1256% 125%
Adj. Flow (vph) 380 162 190 1075 1343 393
RTOR Reduction {vph) 0 125 0 0 28 0
Lane Group Flow (vph) 380 37 190 1075 -~ 1708 0
Confl. Peds. (#/hr) 3 3
Tum Type Perm  pm+pt
Protected Phases 4 5 2 6

ermitted Phases 4 2
Actuated Green, G (s) 155 1565 635 635 480
Effective Green, gi(s) 175 175 635 645 490
Actuated g/C Ratio 019 019 071 072 054
Clearance Time (s) _ 6.0 6.0 4.0 50 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 668 308 309 2536 1789
v/s Ratio Prot c0.11 c0.08 0.30 c0.52
v/s Ratio Perm 0.02 035
v/c Ratio 057 012 061 042 095
Uniform Delay, d1 328 299 216 52 194
Progression Factor 100 100 100 1.00 1.00
Incremental Delay, d2 1.1 0.2 3.6 05 129
Delay (s) 340 301 252 57 324
Level of Service G c c A C
Approach Delay (s) 328 86 324
Approach LOS il Gl A c.
HCM Average Control Defay. = 240 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 900 Sum of lost/time|(s) 12.0
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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N3 o —FPM
HCM Unsignalized Intersection Capacity Analysis
18: EB off-ramp & Harrison Ave 7/24/2008

overnBnt 7
viovement  E

Lane Configurations

Volume (veh/h) .0 208 0
Sign Control Stop

Grade 0%

Peak Hour Factor 096 096 0.96
Hourly flow rate (vph) 0 n 0
Pedestrians 11

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right tum flare (veh) _ ) _

Median type None. - None

Median storage veh) _ _

Upstream signal (ft) 114 442

pX, platoon unblocked 089 083 083

vC, conflicting volume 2189 723 1434

vC1, stage 1 conf vol
¥C2, stage 2 conf vol

vCu, unblocked vol 1451 240 1102
iC, single (s) 68 6.9 4.1
tC, 2 stage (s) _ B

tF(s) 35 33 22
p0 queue free % 100 56 100
¢cM:capacity (veh/h) 107 622 514
Direction, Lan B

VoumeTotal 271 755 755 712 712

Volume Left 0 0 6 0 0

Volume Right 21 0 0 0 0

cSH 622 1700 1700 1700 1700

Volume to Capacity 044 044 044 042 042

Queue Length 95th (ft) 55 0 0 0 0

Control Delay (s) 15.2 0.0 0.0 0.0 0.0

Lane LOS _ c

Approach Delay (s) 152 00 0.0

Approach LOS C

Average Delay _ . 1.3 = _
Intersection Capacity Utilization . 60.5% ICU Level of Service ; B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

19: WB on-ramp & Harrison Ave 7/24/2008
ey v Nt ALY
Lane Configurations 4 'l S +’b
Volume (vph) 0 0 0 70 0 50 0 906 388 0 1 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 12 15 1 11 11 11 11 11
Total Lost time (s} 4.0 40 4.0 40
Lane Util. Factor 100 1.00 0.95 0.95
Frpb, ped/bikes 1.00  1.00 0.99 1.00
Fipb, ped/bikes 1.00  1.00 1.00 1.00
Frt 100 0.85 0.96 0.99
Fit Protected 0385 1.00 1.00 1.00
Satd. Flow (prot) 1770 1742 3242 3370
Fit|Permitted 095  1.00 1.00 1.00
Satd. Flow (perm) 1770 1742 3242 3370
Peak-hour factor, PHF 096 096 096 096 096 096 096 096 096 096 096 096
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow {vph) 0 0 0 91 0 65 0 1180 505 0 1447 137
RTOR Reduction (vph) 0 0 0 0 0 56 0 29 0 0 4 0
Lane Group Flow (vph) 0 0 0 0 91 9 0 1656 0 0 1580 0
Confl. Peds. (#/hr) 9 8
urn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 8
Actuated Green, G (s) 8.3 8.3 61.1 61.1
Etfective Green, g (s) 93 93 62.7 62.7
Actuated g/C Ratio 012 012 0.78 0.78
Clearance Time (s) 5.0 50 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
ane Grp Cap (vph) 206 . 203 2541 2641
v/s Ratio Prot c0.51 0.47
v/s Ratio Perm 0.05 0.0%
v/c Ratio 044 0.05 0.65 0.60
Uniform Delay, d1 329 314 38 3.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 1.3 1.0
Delay (s) 344 315 5.1 45
Level of Service C (6] A A
Approach Delay (s} 0.0 33.2 5.1 45
A A

Approach LOS

HCM Level of Semce i A

HCM Averge ntrol Delay 6.1

HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s} 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period {min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions
%user_name%
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HCM Unsignalized Intersection Capacity Analysis
20: Cornell Ave & Harrison Ave 7/24/2008

Lane Configurations f & F 4
Volume (veh/h) 0 10 666 310 0 1207
Sign Control Stop ~ Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 0 14 905 421 0 1640
Pedestrians 4 _

Lane Width (ft) Al

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right tu flare (veh)

Median type None None
Median storage veh) : I _ .
Upstream signal {ft) : 334 158
pX, platoon unblocked 0.79

vC, conflicting volume 1723 456 : 1330

vC1, stage 1 confvol

vC2, stage 2 conf vol S

vCu, unblocked vol 1400 456 1330
iC,single(s) . 68 6.9 4.1

C, 2 stage (s)

tF (s) 35 3.3 22

p0 queue free % 100 98 100

cM capacity (veh/h) 104 549 513

Volume Total 14 452 452 421 820 820
Volume Left - 0 0 0 0 0 0
Volume Right 14 0 0 421 0 0
¢SH _ 549 1700 1700 1700 1700 1700
Volume to Capacity 002 027 027 025 048 048
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 1.7 0.0 0.0 0.0 0.0 0.0
Approach Delay (s) 17 00 e 0 08

Approach LOS B

Average Delay 01 _ ) _

intersection Capacity Utilization . 450% ICULevelofService A

Analysis Period (min}) 15
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HCM Signalized Intersection Capacity Analysis

H3O

-

21: Amherst Ave & Harrison Ave 7/24/2008
Ay v AN b ALY
: e Bl WBT S NBT TTSB SBT

Lane Configurations & LI ) %

Volume (vph) 5 0 4 482 2 58 4 595 67 137 . 725 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 4.0 4,0 4.0 4.0 4.0 40

Lane Util. Factor 1.00 *0.80 095 0.95 1.00 095

Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 099  1.00 1.00 1.00  1.00

Frt 0.94 1.00 097 0.98 1.00 1.00

Fit Protected 0.97 0.95  0.96 1.00 095  1.00

Satd. Flow (prot) 1688 1407 1640 3361 1770 3421

Fit Permitted 0.97 0.75 077 0.95 0.14 100

Satd. Flow (perm) 1688 1111 1308 3190 254 3421
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Growth Factor (vph) 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj. Flow (vph) 6 0 5 615 3 74 5 - 759 85 175 925 0
RTOR Reduction (vph}) 0 5 0 0 8 0 0 9 0 0 0 0
Lane Group Flow. (vph) 0 6 0 351 333 0 0 840 0 175 925 0
Confl. Peds. (#/hr) 4 4 1 1

Turn Type Split Perm Perm pm+pt

Protected Phases 4 4 8 2 1 6
Permitted Phases 8 2 6

Actuated Green, G (s) 1.4 402 402 25.3 428 4238
Effective Green, g {s) 24 412 . 412 26.9 428 444
Actuated g/C Ratio 0.02 041 041 0.27 043 044
Clearance Time (s} 5.0 5.0 5.0 5.6 4.0 5.6

Vehicle Extension (s) 2.5 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 4 458 = 539 858 313 1519

v/s Ratio Prot ¢0.00 0.08 c¢0.27

v/s Ratio Perm c0.32 . 025 ¢0.26 0.16

v/c Ratio 0.15 077 0.62 0.98 056  0.61

Uniform Delay, d1 47.8 253 232 36.3 215 212
Progression Factor 1.00 1.00 1.00 1.00 100  1.00
Incremental Delay, d2 1.2 7.5 2.1 26.1 2.2 1.8

Delay (s) 49.0 328 253 62.4 236 23.0

Level of Service D C C E C c
Approach Delay (s) 49.0 29.1 62.4 23.1
Approach LOS D c E (0]

HCM Averagé Céhtrol Delay

HCM Volume to Capacity ratio
Actuated Cycle/Lengthi{s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

~HCM Lovel of Service

Sum of lost time (s)
ICU Level of Service

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions

%user_name%

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
21: Amherst Ave & Harrison Ave

A ) = T . WBT WBR NBL

&
Volume (vph) 0 0 1 455 0 124 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11
Total Lost time (s) 40 4.0 4.0
Lane Util. Factor 1.00 *0.86 095
Frpb, ped/bikes 099 100 1.00
Fipb, ped/bikes 100 100 ~1.00
Frt 086 100 093
Fit Protected : 1.00 1095 0097
Satd. Flow (prot) 1590 1410 1604
FlitPermitted 1.00 = 095 097
Satd. Flow (perm) 1690 1410 1604
Peak-hour factor, PHF 098 098 098 098 098 - 098 098 098 098 098 098 098
Adj. Flow {vph) 0 0 1 464 0 127 0 597 70 87 638 4
RTOR Reduction (vph) 0 0 0 0 51 0 0 0 41 0 0 0
Lane Group Flow (vph 0 0 1 302 238 0 0 597 29 87 642 0
Confl. Peds. (#/hr) 4 4 1 1
Tum Type Free Perm Perm pm-+pt
Protected Phases 8 2 1 6
Permitted Phases Free 8 2 6
Actuated Green, G (s) 60.0 167 167 247 247 327 327
Effective Green, g (s) 600 17.7 177 263 247 327 343
Actuated g/C Ratio 1.00 ©0.30 0130 044 041 055 057
Clearance Time (s) 5.0 5.0 5.6 5.6 40 56
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1590 416 473 1500 617 403 1954
v/s Ratio Prot c0.17 0.0t  ¢c0.19
v/s Ratio Perm 0.00 c021 0.5 002 0.10
v/c Ratio 000 073 050 040 005 022 033
Uniform Delay, d1 00 190 175 115 106 7.0 6.8
Progression Factor 1.006  1.00  1.00 100 100 100 1.00
Incremental Delay, d2 0.0 6.2 0.8 0.8 0.1 0.3 0.4
Delay.(s) 00 252 184 123 107 73 72
Level of Service A C B B B A A
Approach Delay (s) 0:0 21.8 12.1 72
Approach LOS A C B A
Intersection ey B e T R R ]
HCM Average Control Delay 13. HCM Level of Service
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s} 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min}) 15
¢ Critical Lane Group
1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave 7/24/2008

Lane Conflguratlons

Volume (vph) 0 0 10 478 3 150 0 1244 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 1 11 11

Total Lost time (s) 4.0 40 40 4.0 5.6

Lane Util. Factor 1.00. ‘080 095 095  1.00

Frpb, ped/bikes 099 100 1.00 1.00 0.98

Flpb, ped/bikes 1.00 099  1.00 1.00 - 1.00

Frt 08 100 093 1.00 0.85

Flt Protected 100 095 098 1.00  1.00

Satd. Flow (prot) 1590 1408 1595 3421 1496

Fit Permitted 100 095 098 100 1.00

Satd. Flow (perm) 1590 1408 1595 3421 1496

Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adi. Flow (vph) _ 0 0 10 488 3 153 0 1269 71 212 1115 5
RTOR Reduction {vph) 0 0 0 0 40 0 0 0 37 0 0 0
Lane Group Flow (vph) 0 0 10 332 272 0 0 1269 34 212 1120 0
Confl. Peds. {#/hn) 4 4 1 1

Turn Type ~ Free Perm Perm pm+pt
Protected Phases 8 2 1 6
Permitted Phases Free 8 2 6
Actuated Green, G(s) 90.0 238 238 426 426 556 556
Effective Green, g (s) 900 248 248 442 426 556 572
Actuated g/C Ratio 100 028 0.8 049 047 062 064
Clearance Time (s) 5.0 5.0 5.6 5.6 4.0 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1590 388 440 1680 708 266 2173
v/s Ratio Prot ) 0:37 c0.08 033
v/s Ratio Perm . _ 001 c024 017 0.02 ¢0.41

v/c Ratio 0.01 086 062 076 .~ 005 080 052
Uniform Delay, d1 00 309 285 185 128 194 8.9
Progression Factor 100 1.00 1.00 092 075 100 - 1.00
Incremental Delay, d2 00 166 2.6 2.6 0.1 15.2 0.9
Delay (s) 00 475 311 19.6 97 345 9.8
Level of Service A D C B A c A
Approach Delay (s) 0.0 39.6 19.1 137
Approach LOS A D B B
HCM Average Control Delay 20.8 HCM Level of Serwce c

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

1-90 Corridor in Butte, MT 7/31/2006 Future (Year 2025) Conditions Synchro 7 - Report
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. H31 - PMY
HCM Signalized Intersection Capacity Analysis

21: Amherst Ave & Harrison Ave 7/24/2008

Lane Conflguratlons

Volume (vph) 0 0 9 482 2 58 0 599 67 187 725 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 11 11 12 11 11
Total Lost time (s) 40 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 *0.80 095 095° 100 100 095

Frpb, ped/bikes 099 100 1.00 100 098 100 1.00

Flpb, ped/bikes 1.00  1.00 ~ 1.00 _ 1.00 1.00. 100  1.00

Frt 08 100 097 100 08 1.00 1.00

Flt Protected 1.00°. 095 - 096 1.000 1,00 095 1.00

Satd. Flow (prot) 1590 1410 1643 3421 1498 1769 3421

Fit Permitted 1.00 © 095  0.96 1.00 1.00 023 1.00

Satd. Flow (perm) 1590 1410 1643 3421 1498 430 3421
Peak-hour.factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Growth Factor (vph) 126% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125% 125%
Adj..Flow (vph) 0 0 11 615 3 74 0 764 85 175 = 925 0
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 49 0 0 0
Lane Group Fiow (vph) 0 0 11 351 324 0 0 764 36 175 . 925 0
Contfl. Peds. (#/hr) 4 4 1 1

Tum Type Free = Pemn Perm  pm+pt

Protected Phases 8 2 1 6
Permitted Phases Free 8 : 2 6

Actuated Green, G (s) 600 175 175 236 236 319 319
Effective Green, g (s) 60.0 185 = 185 252 252 319 335
Actuated g/C Ratio 1.00 031 031 042 042 053 056
Clearance Time (8) 5.0 5.0 5.6 5.6 4.0 58

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1590, .~ 435 . 507 1437 629 325 1910

v/s Ratio Prot 0.22 ~ 0.04 c0.27

/s Ratio/Perm 0.01 025 020 0:02  ¢0.25

vi/c Ratio 001 081 064 053 006 054 048

Uniform Delay, d1 00 191 179 13.0 103 84 8.0
Progression Factor 100 1.00 1.00 100 100 100 1.00
Incremental Delay, d2 00 105 26 1.4 0.2 1.7 09

Delay (s) 00 296 205 144 105 101 8.9

Level of Service A (0] 10 B B B A
Approach Delay (s) 0.0 25.1 14.0 9.1
Approach LOS A CiE B _ A

HCM Average Control Delay 1418 HCM Level of Semce B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 65.8% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group
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