Technical Memorandum #3 Future No Build Technical Appendices
Appendix D — Operational Analysis

Calibration Notes
SimTraffic calibration was done for existing conditions, see Technical Memorandum #2.
Operations Analysis

Balanced forecast 2045 volumes were input into the AM peak and PM peak calibrated
networks for intersection analysis using Synchro and SimTraffic. Intersection analysis
summaries are provided in Figures D-3 through D-34, used for V/C calculation and LOS
at ODOT intersections. Figures D-35 through D-44 provide the intersection summary
reports with PHF set to 1 throughout the network to get LOS values for the five City of
Medford intersections:

e Barnett Road at Stewart Avenue

e Barnett Road at Alba Drive

e Barnett Road at Highland Drive

e Barnett Road at Ellendale Drive

e Riverside/ OR 99 at Stewart Avenue

For AM peak, Synchro could not produce an HCM 6™ Edition report, nor an HCM 2010
report at three intersections; the HCM 2000 report was used for manual V/C calculations.
PM peak had the same issue for those intersections, and also Barnett Road at Highland
Drive due to lower speed limits input for calibration.

e Barnett Road at Stewart Avenue

Barnett Road at Alba Drive

Garfield Street at the I-5 Exit 27 Interchange

PM only: Barnett Road at Highland Drive

Signal timing and phasing are shown in Figures D-45 through D-68.
Freeway analysis HCS7 reports can be found in Figures D-69 through D-88.
Queuing and blocking reports are in Figures D-89 through D-104.

Note that at the Garfield Street intersection with Center Drive,
Garfield Street runs E-W in Synchro, Center Drive runs N-S.

Manual V/C calculation files are provided below.

VCcalc_2045_AM.xls VCcalc_2045_PM.xls
X X
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Intersection Analysis Reports from Synchro

Figure D-3: AM Peak Barnett Road at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

83 Stewart Avenue & Bamett Road 0211042021
— N ¢ T N £
Movement EBT EBR  WHL WBT NBL NBR
Lane Configurations $4 if L & %
Traffic Volume (vph) 345 63 266 L] 135 565
Future Volume (vph) 345 63 266 585 135 565
Ideal Flow (vphpl) 17a0 1750 1780 1750 1750 1750
Total Lost ime {s) 45 45 45 45 510 55
Lane Util. Factor 0.95 100 100 08 100 088
Frt 100 085 1.00 1.00 1.00 085
Fit Protected 100 100 08 100 098% 100
Satd. Flow (prof) 3197 1444 1830 3197 1630 2592
Fit Permitted 1.00 100 085 100 09% 1.00
Satd. Flow (perm) 3197 1444 1830 3197 1630 2592
Peak-hour factor, PHF 083 083 098 093 093 09
Adj_ Flow (vph) 371 70 285 508 145 608
RTOR Reduction (vph) 0 59 0 0 0 217
Lane Group Flow (vph) 371 18 285 508 145 391
Heavy Vehicles (%) 4% 3% 2% 4% 2% 1%
Turn Type MA  Perm Split MA Prot  pt+ov
Protected Phases 4 3 3 ] 23
Permitted Phases 4 23
Actuated Green, G (s) 152 152 222 222 123 465
Effective Green, g (s) 15.2 152 223 222 113 435
Actuated g/C Ratio 0.1 021 031 0.31 016 04
Clearance Time (s) 45 45 45 45 40
Wehicle Extension (s) 42 42 20 20 02
Lane Grp Cap (vph) 687 310 a1t 1003 260 1668
vis Ratio Prot c.12 017 c019  c008 o015
vis Ratio Perm 0.01
vic Ratio 054 005 056 061 056 023
Uniform Delay, di 246 220 202 205 74 5.3
Progression Factor 100 100 100 100 100 100
Incremental Delay, d2 1.2 0.1 0.8 0.7 1.5 0.1
Delay (s) 288 221 208 23 289 5.3
Level of Service C C C C c A
Approach Delay (s) 252 21.2 99
Approach LOS C C A
Intersection Summary
HCM 2000 Conirgl Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (5) 707 Sum of lost time (5) 19.5
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Figure D-4: AM Peak Barnett Road at Stewart Avenue HCM 6" Edition Report
HCM 6th Signalized Intersection Summary
83: Stewart Avenue & Bamett Road 021072021

HCM 6th Edition methodology does not support exclusive ped or hold phases.
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Figure D-5: AM Peak Barnett Road at Alba Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

91: Alba Drive & Bameft Road 02102021
N
Movement EBEL EBT EBR WBL WBT WBR NMNBEL NBT MNBR SBL SBT SBR
Lane Configurations L L % il
Traffic Volume (veh) 5 805 0 0 B10 15 0 0 0 15 0 20
Future Volurme (vph) 5 805 0 0 B10 15 0 0 0 15 0 20
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1780 1¥50 1750 1750 1750 17R0 1750
Total Lost fime (g) 45 5.0 5.0 55 45
Lane Li6l. Factor 100 085 0.95 1.00 1.00
Frob, pedbikes 1.00 1.00 1.00 1.00 0.99
Flpb, pedibikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 085
Flt Protected 085  1.00 1.00 085 1.00
Satd. Flow (prof) 1646 3197 3156 1625 1454
Flt Permitted 022 1.00 1.00 0.85 1.00
Satd. Flow (perm) |2 Nw 3156 1625 1454
Peak-hour factor, PHF 06 086 0B OB OB6E 0BE 0B O0BE 086 08B 0B 086
Adj. Flow [vph) & 1052 0 0 942 17 0 0 0 17 0 23
RTOR Reduction {vph) 0 0 0 0 1 ] 0 0 0 0 0 19
Lane Group Flow {veh) & 1052 0 0 558 0 0 0 0 17 0 4
Confl. Peds. (8hr) 5 3 3 & 1 5 5 1
Heawy Vehicles (%) 1% % 2% 2% 5% 7% 2% % e 2% 2% 1%
Tum Typs pm+pt M& Prot M4 Perm Perm
Protected Phaszes 7 4 3 8
Pemmitted Phases 4 2 &
Actuated Green, G (5) 353 353 04 94 10,4
Effective Green, g (s) Me  3B3 o4 Bo 83
Actuated g/C Ratio D64 085 0.56 0.6 0.18
Clearance Time (5} 40 5.0 5.0 5.0 40
Vehicle Extension (&) 50 50 50 02 20
Lane Grp Cap (vph) 252 2083 1753 264 263
wiz Ratio Prot 000 033 0.30
wic Ratio Perm 0m ci.01 0.00
wic Ratio po2 051 0.55 0.08 0.02
Uriform Delay, di 44 5.1 73 194 184
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 04 06 00 041
Delay (s) 45 5 B4 194 184
Level of Service A A A B B
Approach Delay (s) 55 54 0.0 13.8
Approach LOS A A A B
Intergection Summary
HCM 2000 Control Delay T4 HCM 2000 Level of Service A
HCM 2000 Violume to Capacity ratio 045
Actuated Cycle Length (s) ST Sum of lost time (3) 145
nterpection Capacity Utilization 38.2% CU Level of Service A
Analysiz Period (min) 15

c (Criical Lane Group

Figure D-6: AM Peak Barnett Road at Alba Drive HCM 6" Edition Report
HCM 6th Signalized Intersection Summary
91: Alba Drive & Bamett Road 021012021

HCM &th Edition methodology does not support Non-NEMA phasing.
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Figure D-7: AM Peak Barnett Road at Highland Drive HCM 2000 Report

HCM Signalized Intersection Capacity Analysis
90: Highland Drive & Bamett Road 02110/2021

PN Tt NNt Y

Mowement EBL EBT EBR WBL WBT WBR MBL NBT NBR SBL SBT SER
Lane Configurations LA TR S ol T 5 i N 4

Traffic Volume (vph) 115 680 125 200 580 125 115 470 1305 150 535 130
Future Volume (vph) 115 680 125 200 580 125 115 470 1305 150 535 130
kdeal Flow (vphpl) 1780 1730 1790 1850 1850 1850 1750 1750 1700 1740 1740 1740
Totzal Lozt fime (s) 45 45 45 45 45 45 45 45 45 45

Lane Ufl. Factor 087 08 100 087 085 100 085 100 100 0895

Frt 1.00 1.00 08 100 097 1.00 100 085 100 0497

Flt Protectzd 08 100 100 085 100 0% 100 100 02 100

Satd. Flow (prot) 3266 3334 477 330 3353 1554 3282 147 1837 3144

Flt Permitizd 095 100 100 085 100 0% 100 100 025 100

Satd. Flow (permn) 3266 3334 1477 330 3353 1554 3292 1417 1637 3444
Peak-hour factor, PHF 084 074 084 025 09 088 0B 074 08B0 O71 0B85 0B2
Adj. Flow (vph) 122 919 133 247 637 1£2 144 635 163 211 629 159
RTOR Reduction (vph) 0 0 &0 0 13 0 0 0 22 0 16 0
Lare Group Flow (vph) 122 919 a3 247 TEE 0 144 635 1609 211 T2 0
Heavy Vehicles (%) 1% 2% 3% 3% 2% 1% 7% 1% 2% 1% 1% 5%
Tum Type Prot NA  pm+ov Prot MA Prit NA  pm+ov Priat M
Protected Phazes 7 4 5 3 8 5 2 3 1 3
Pemmitied Phases 4 2

Actusted Green, G (z) 90 428 523 305 643 85 420 725 a5 420

Effective Green, g (2) 90 428 523 305 643 95 420 725 95 420
Actuated g/C Rafio 00 030 037 0 D45 007 029 0A 007 029
Clearance Time (&) 45 45 45 45 45 45 45 45 45 45

Vehicle Extension (g} 15 42 15 15 42 15 25 15 15 25

Lane Grp Cap (vph) 205 999 540 706 1512 103 968 719 108 926

wis Rafio Prot 004 28 004 029 023 0 019 c048 o013 0325

wiz Ratio Perm 0.05 0.66

wic Ratio 060 092 015 13 0H 140 Qe 224 1% 083

Uriform Delay, df 65.1 483 304  BE2 280 BET 441 32 eET 471
Progreszion Factor 100 100 100 100 100 100 100 100 100 100
Incremental Delay, &2 31 13.3 00 1631 04 2275 35 5614 4810 a8

Delay (z) 682 Bi¥ 304 2192 284 2841 475 5866 G52TE 5549

Level of Senvice E E C F C F D F F E
Approach Delay (=) 588 1331 4338 1555
Approach LOS E F F F
Intersection Summary

HCM 2000 Control Delay 277 HCM 2000 Level of Senvice F

HCM 2000 Violume to Capacity ratio 176

Actuated Cycle Length (s) 1428 Sum of lost time (3) 18.0

Interzection Capacity Ulilization 1305% ICU Level of Service H

Analysis Period (min) 15

c Crigcal Lane Group
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Figure D-8: AM Peak Barnett Road at Highland Drive HCM 6" Edition Report
HCM 6th Signalized Intersection Summary

90: Highland Drive & Bamett Road 0211012021
P eyt ANt NS Y

Movement EBL EBT EBR WBL WBT WBR WNBL NBT NBR SBL S8BT SBR
Lane Gonfigurations i o I S . . IR 5 % F N A

Traffic Volume (vehih) 115 680 125 900 580 125 115 470 1305 150 535 130
Future Volume (veh'h) 115 680 125 900 580 125 115 470 1305 150 535 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike AdjiA_pbT) 1.00 100  1.00 100  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No Mo No Mo

Adj Sat Flow, veh/hfin 1776 1762 1748 1807 1821 1821 1654 1736 1673 1726 1726 1726
Ad) Flow Rate, veh/h 122 919 133 947 637 142 144 635 1631 21 629 1589
Peak Hour Factor 0% 074 094 09 091 08 080 074 08 071 08 082
Percent Heawy Veh, % 1 2 3 3 2 2 7 1 2 1 1 1
Cap, veh/h 166 1007 544 72 1304 290 105 969 719 109 762 192
Arrive On Green 005 030 030 021 046 046 007 029 029 0QO7 029 029
Sat Flow, vehfh 3281 3348 1481 3338 2813 626 1576 3299 1418 1644 2594 695
Grp Volume(v), vehlh 122 919 133 947 39 388 144 635 1631 21 397 39
Grp Sat Flow(s),veh//In 1641 1674 1481 1669 1730 1708 1576 1650 1418 1644 1640 1609
Q Serve(g_s), s 52 378 35 305 24 225 95 241 420 95 323 324
Cycle Q Clear(g_c}, s 52 378 35 305 24 25 95 241 420 95 323 324
Prop In Lane 1.00 100  1.00 037 1.00 100  1.00 0.41
Lane Grp Cap(c), veh/h 166 1007 54 712 802 792 105 969 719 109 482 472
WIC Rafio(X) 074 091 024 133 04% 049 138 066 227 193 083 083
Avail Caplc_a), vehth 259 1042 959 72 802 792 105 969 719 109 482 472
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(]) 100 100 100 100 100 100 100 100 100 100 100 100
Uniform Delay (d), siveh 670 482 130 563 266 266 668 442 187 668 AT1 474
Incr Delay (d2), siveh 24 120 04 1582 07 07 2180 35 5754 4512 148 152
Initial G Delay(d3),slveh 0.0 0.0 0.0 00 0.0 00 (111} 0.0 00 0.0 00 00

Yile BackOfC(50%),veh/in 22 173 15 284 94 93 102 104 1296 177 151 149
Unsig. Movement Delay, siveh

LnGrp Delay(d),sfveh 693 602 134 2145 273 273 2848 476 5942 5180 619 624
LnGrp LOS E E B F c C F D F F E E
Approach Vol, veh/h 1174 1726 2410 999
Approach Delay, sfveh 59.8 130.0 4317 158.4
Approach LOS E F F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rg), s 140 465 350 475 140 465 117 708

Change Period (Y+Re), s 45 45 4.5 45 4.5 45 4.5 45

Max Green Sefting (Gmax),s 95 420 305 445 95 420 N3 632
Max Q Clear Time (g_c+I1),s 115 440 325 398 115 344 72 245

Green Ext Time (p_c), s 0.0 l]:i] 0.0 32 00 25 00 8.8
Infersection Summary
HCM &th Cirl Delay 23h9
HCM 6th LOS F
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Figure D-9:

HCM Signalized Intersection Capacity Analysis

AM Peak Barnett Road at Ellendale Drive HCM 2000 Report

94 Ellendale Drive & Barnett Road 0210/2021
ey r NNt ANl
Movement EBL EBT EBR WBL WBT WBR NBL MBT NBR SBL SBT SBR
Lane Configurations N N A i B " b
Traffic Volume (veh) 15 1880 140 25 1415 k] 120 15 20 L] 25 70
Fufure Volurme (vph) 15 1980 140 25 1415 35 120 15 20 55 25 70
Ideal Flow (vphpl) 1775 1775 1775 1775 1765 1775 1825 1825 1825 1825 1825 1B2S
Total Lost time (s) 45 45 45 45 45 45 45 45
Lane UGl Factor 100 095 1.00 085 100  1.00 100  1.00
Frpb, pedibikes 1.00 1.00 1.00 1.00 100 083 100 0898
Flpb, pedibikes 1.00 1.00 1.00 1.00 02a  1.00 083 100
Frt 100 099 1.00 1.00 100 082 100 089
Flt Protected 085  1.00 085 1.00 085  1.00 085 100
Satd. Flow (prof) 1870 3252 1547 3273 1608 1302 1697 15380
Flt Permitted 0.85 1.00 085 1.00 080 1.00 073 100
Satd. Flow (perm) 1870 3252 1547 3273 1023 1502 1307 1560
Peak-hour factor, PHF 080 0% 080 0820 0% 09 050 0% 09 0% 0% 080
Adj. Flow (vph) 17 2200 156 28 1572 33 133 17 22 &1 28 78
RTOR: Reduction {vph) 0 3 ] 0 1 ] 0 17 ] 0 61 i
Lane Group Flow (vph) 17 2353 i 28 1610 i 133 22 i &1 45 0
Confl. Peds_ (&hr) 10 10 10 10 10 10 0 10
Heawy Vehicles (%) 1% 2% 7% 9% 2% 1% 7% 1% 16% 1% 5% 1%
Tum Typs Prot MNA Prot HA pm-+pt MNA pm+pt MNA
Protected Phases I 4 3 4 5 2 1 &
Permitied Phases 2 [
Actuated Green, G (z) 30 828 45 341 404 328 ir4d N4
Effective Green, g (s) o 828 45 841 404 328 rde M4
Actuated o/C Rafio 002 057 003 0.58 028 023 026 022
Clearance Time {g) 45 45 45 45 45 45 45 45
Vehicle Extension (g) 30 30 30 30 30 30 30 30
Lane Grp Cap (vph) M 1BB5S 45 1814 ur 343 355 340
wis Ratio Prot oM 072 002 c049 cif2z 0. 0.01 0.03
viz Rafic Perm c0.10 0.04
wic Ratio 050 1.26 058 084 D42 008 047 013
Uniform Delay, df 698 307 688 245 414 435 409 453
Progreszion Factor 1.00 1.00 100 1.00 1.00 1.00 100  1.00
Incremental Delay, d2? 11 1221 16.8 47 04 04 0z 08
Delay =) BoS 1528 B5.6 292 423 43189 412 461
Level of Service F F F C D D D D
Approach Delay () 152.3 30.2 428 443
Approach LOS F C 1] D
Intersection SUMMmary
HCM 2000 Control Delay 978 HCM 2000 Level of Senice F
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 1440 Sum of lost time (z) 18.0
ntersection Capacity Utilization 95.9% CU Level of Service F
Analysis Peripd (min) 15
¢ Criical Lane Group
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Figure D-10: AM Peak Barnett Road at Ellendale Drive HCM 6" Edition Report
HCM 6th Signalized Intersection Summary

94 Ellendale Drive & Barmett Road 02/10/2021
e N AT

Movement EBL EBT EBR WBL WBT WBR NBL NWBT NBR SBL SBT 8BR
Lane Configurations LT S LI % y L1 1

Traffic Volume (veh/h) 15 1980 140 25 1415 35 120 15 20 55 25 70
Future Volume (veh/h) 15 1980 140 25 1415 35 120 15 20 55 25 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 093 1.00 093 099 093 099 0.99
Parking Bus, Ad) 100 100 100 100 100 100 4100 100 100 100 4100 100
Work Zone On Approach No Mo Mo Mo

Ad) Sat Flow, veh/hin 1761 1747 1747 1650 1737 1747 1726 1811 1811 1811 1754 1754
Ad) Flow Rate, veh/h 17 2200 156 28 1572 39 133 17 2 61 28 78
Peak Hour Factor 09 09 09 09 09 09 0% 09 0% 09 0% 09
Percent Heavy Veh, % 1 2 2 9 2 2 7 1 1 1 5 5
Cap, veh/h BT 1848 129 37 1840 46 331 161 208 409 Bb 239
Arrive On Green 005 059 059 002 05 05 005 023 023 o004 021 021
Sat Flow, vehih 1677 3145 220 1572 3291 81 1643 711 920 1725 406 1127
Grp Volume(v), veh/h 17 1148 1208 28 787 824 133 0 39 61 0 106
Grp Sat Flow(s).veh/h/In 1677 1660 1705 1572 1651 1722 1643 0 1631 1725 0 1532
Q0 Serve(g_s), s 14 846 B46 26 579 583 75 0.0 27 40 0.0 B4
Cycle Q Clear(g c), s 14 846 B46 26 579 HB3 75 0.0 27 40 0.0 84
Prop In Lane 1.00 013 100 005 1.00 05  1.00 0.74
Lane Grp Cap(c), veh/h 87 976 1002 3 0923 863 I 0 369 409 0 3
WIC Rafio(X) 013 118 121 076 08 08 040 000 011 015 000 033
Avail Cap(c_a), veh/h BT 976 1002 82 923 963 331 0 369 434 0 324
HCM Platoon Rafio 100 100 400 100 4100 100 4100 100 100 100 100 100
Upstream Filter(]) 009 009 009 100 100 100 100 QOO0 100 100 000 100
Uniform Delay (d), siveh 654 297 297 699 268 269 441 00 442 420 00 481
Incr Delay (d2), siveh 01 B0O5 934 270 98 97 08 0.0 0.6 02 0.0 27
Initial Q Delay(d3),sfveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/n 06 535 585 13 244 B5 09 0.0 1.2 1.7 0.0 35
Unsig. Movement Delay, sfveh

LnGrp Delay(d),sfveh 655 1102 1231 969 366 365 449 00 448 422 00 507
LnGrp LOS E F F F D D D A D D A D
Approach Vol, vehh 2373 1639 172 167
Approach Delay, sfiveh 1164 376 449 476
Approach LOS F D D D

Timer - Assigned Phs 1 2 3 4 5 6 1 8

Phs Duration (G+Y+Rc), s 100 370 79 891 120 30 120 850

Change Period (Y+Rg), s 45 45 4.5 45 4.5 45 4.5 43

Max Green Setting (Gmax),s 7.5 305 75 B05 7a 305 75 805
Max Q Clear Time (g_c+1),s 60 47 46  B66 95 104 34 603

Green Ext Time (p_c). s 00 02 00 00 00 05 00 117
Intersection Summary
HCM 6th Ctrl Delay 81.3
HCM 6th LOS F
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Figure D-11: AM Peak Garfield Street at I-5 Exit 27 Interchange HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

826 Garfield Street & SB off ramp/NB off ramp 021042021
Ay ¢ A0t ROV
Movement EEL EBRZ WBL WBR2 WBL NET WBR2 SBL SBT &BR2
Lane Configurations bk ol | F NS F %5 44 ¥
Traffic Wolume (vph) 815 730 395 375 500 700 490 405 B45 510
Future Volume (vph) B15 730 385 375 500 700 430 405 645 510
Ideal Flow (vphpl) 1650 1650 1750 1vs0 4750 1750 1ve0 1¥50 1750 1750
Total Lost ime (g) 8.3 410 B3 40 ) T3 40 ar 7.3 B3
Lame Ut Factor WET 100 08 100 097 08 100 09 08 100
Frpb, pedibikes 1.00 1.00 100 100 1.00 100 100 1.00 1.00 1.00
Flpb, pedibikes 1.00 1.00 100  1.00 1.00 100 100 1.00 1.00 1.00
et 1.00 085 100  0BS 1.00 100 085 1.00 1.00 0.85
Flt Protected 085 100 085 100 085 100 100 085 1.00 1.00
Satd. Flow (prot) 220 1323 MM 1444 343 3260 1385 M0 3228 14538
Fit Permitied 085 100 0% 100 085 100 100 085 1.00 1.00
Satd. Flow {perm) 220 1323 I 1444 343 3260 1385 M0 3228 1458
Peak-hour factor, PHF 091 0.9 081 0 081 081 0 0491 0.91 0.
Ady. Flow (wvph) B96 B2 434 412 44 769 36 445 T4 580
RTOR Reduction {vph) 0 0 0 0 0 0 0 0 0 306
Lame Group Flow {vph) B3k 802 434 412 b44 769 538 445 709 254
Confl. Peds. (Zhr)
Heavy Vehicles (%) 4% 6% 3% 3% 6% 2% 9% 4% % 2%
Tum Typs Prot Free Prot Fres Prot NA  Free  Prot NA custom
Protected Phazes 2 6 3 8 7 4
Pemmitted Phases Free Free Free &
Actuated Green, G (5] 685 1520 EBS 1520 292 333 1520 259 300 8BS
Effective Green, g (s) 685 1520 8B5S 1520 222 31¥3 1520 259 300 BES
Actuated g/C Ratio 045 100 045 100 019 022 100 017 020 045
Clearance Time (&) 8.3 B3 L 73 ar i3 B3
‘ehicle Extengion () 25 25 25 42 25 42 25
Lame Grp Cap (vph) 210 1323 1411 1444 o644 714 1385 526 637 LT
wiz Rafic Prot o 44 0.14 18 D24 014 0.2
wiz Rafic Perm cl.61 024 0348 07
wic Rafic nse 081 0.31 029 0594 108 03% 0OB4 1.11 0.38
Unifizemn Delay, di 412 00 266 0.0 605 594 00 814 eld 78
Progression Factor 1.00 1.00 100 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Incremental Delay, 42 2548 21 01 05 234 563 0% N5 708 0.3
Delay {s) 67.1 21 267 0.5 839 1157 08 726 133 261
Level of Service: E A C A F F A E F C
Approach Delay () 730 825
Approach LOS E F
Intergection Surmmary
HCM 2000 Control Delay LT HCM 2000 Level of Senvice E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 15210 Sum of lost time (5) 243
nterzection Capacity Utilization 81.9% CU Level of Service D
Analyzic Period (min) 15

¢ Crifcal Lane Group

Figure D-12: AM Peak Garfield Street at I-5 Exit 27 Interchange HCM 6" Edition Report

HCM &th Signalized Intersection Summary
826; Garfield Street & SB off ramp/NB off ramp 02/10/2021

HCM &th Edition methodology does not support more than 4 approaches.
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Figure D-13: AM Peak Garfield Street at Center Drive HCM 2000 Report

HCM Signalized Intersection Capacity Analysis

827 Center Drive & Garfield Street 0211002021
N N Y,
Mowement EBL EBT EBR WBL WBT WBR NMBL NBT MNBR SBL SBT SBR
Lane Configurations N A LK L. ™ L T
Traffic Volume (vph) 75 1420 L] 0 1285 435 20 0 40 230 B5 &0
Fufure Volume [wph) 75 1420 55 0 1285 485 20 0 40 230 B5 60
Ideal Flow (wphpl) 1750 1750 1750 1750 1750 1750 1vs0 4750 1750 1vsD 1750 1750
Tokal Lost time () 45 45 45 45 45 45 45 45
Lame LIl Factor 100 085 0% 100 100 100 087 1.00
Fri 100 093 100 085 100 0B5 100 083
Flt Protected 08  1.00 1.00 100 085 100 08 1.00
Satd. Flow {prof) 1588 3211 3228 1444 1830 M7 072 1547
Flt Permitied 008 1.00 1.00 100 085 100 08 1.00
Satd. Flow (perm) 141 32N 3228 1444 1830 AT 072 14T
Peak-hour factor, PHF 0.1 0.8 081 08 0.51 0a1 0B 0.81 0.81 0.8 081 081
Adj. Flow (wph) 83 1753 3] 0 1586 599 25 0 43 284 B0 74
RTOR Reduction {vph) 0 1 0 0 0 114 0 43 0 0 24 0
Lane Group Flow {veh) 83 1820 0 0 1586 435 25 ] ] 284 130 0
Heawy Vehicles (%) 4% 3% 2% % I % 2% I % 5% 4% &%
Tum Typs prm+pt MA prm+pt MA pm+ow Prit NA Prit MA
Protecied Phases 7 4 3 8 1 5 2 1 6
Permitied Phases 4 ] 8
Actuated Green, G (s) 40 540 433 5R2 26 1A 119 204
Effective Green, g (s) M0 M0 433 552 26 11.1 119 204
Actuated g/C Ratio 060  0ED 0438 061 003 012 013 023
Clearance Time (&) &5 45 45 45 45 45 45 45
Wehicle Extension (g} 1.5 42 42 25 25 25 25 15
Lane Grp Cap (vph) 184 1915 1544 952 45 173 403 348
wiz Rafic Prot 003 D57 c043 D07 002 000 c0(® c008
iz Ratic Perm 027 0.27
wic Rafic 0.51 095 103 051 05 003 070 037
Unifrm Delay, df 18.0 17.0 236 100 434 350 ITe 296
Progression Factor 100 1.00 1.00 100 100 100 100 1.00
incremental Delay, d2 0.8 11.2 301 03 100 0.1 5.1 02
Delay () 188 282 537 103 533 350 27 298
Level of Service B C b B D D D C
Approach Delay (s) 207 418 42 3s2
Approach LOS G b b D
Intergaciion Summary
HCM 2000 Control Delay i58 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 08
Actuated Cycle Length () 505 Swrm of lost time (5] 18.0
Interzection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
¢ Crifical Lane Group
Technical Memorandum #2 Appendix D 2/25/2021
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Figure D-14: AM Peak Garfield Street at Center Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

827 Center Drive & Garfield Street 0211072021
N e R N

Movement EBL EBT EBR WEL WBT WBR NBL NBT NBR SBL S8BT  SER
Lane Configurations N M b T o SO . T b T

Traffic Volume (veh/h) ™ 1420 55 0 1285 485 20 0 40 230 6 60
Future Volume (vehih) 75 1420 55 0 1285 485 20 0 40 230 65 60
Initial G (Qlb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100 100 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach Mo Mo Mo MNo

Adj Sat Flow, veh/hfn 1695 1709 1709 1654 1709 1709 1723 1709 1709 1682 1695 1695
Adj Flow Rate, veh/h 93 1753 68 0 1586 599 25 0 49 284 80 74
Peak Hour Factor 0.81 081 081 061 081 081 081 081 081 081 081 0.81
Percent Heavy Veh, % 4 3 3 7 3 3 2 3 3 5 4 4
Cap, veh/h 194 2018 78 140 1684 936 44 0 93 396 134 124
Arrive On Green 006 083 063 000 052 052 003 000 006 013 016 016
Sat Flow, veh'h 1615 3187 123 1576 3247 1448 16M 0 1448 307 811 750
Grp Volume(v), veh/h 93 889 932 0 1588 599 25 0 49 284 0 154
Grp Sat Flow(s),veh/hiln 1615 1624 1687 1576 1624 1448  16M 0 1448 1554 0 1360
Q Serve(g_s), s 19 32 350 00 354 192 12 0.0 25 6.8 an 70
Cycle Q Clear(g_c}. s 19 342 350 00 354 192 12 0.0 25 6.8 0.0 7.0
Prop In Lane 1.00 007  1.00 100  1.00 100 100 0.48
Lane Grp Capi(c), veh/h 194 1028 1068 140 1684 936 44 0 93 396 0 257
WIC Rafia(X) 048 08 08 000 094 064 057 Q00 0353 072 000 060
Avail Cap(c_a), vehih 418 1028 1068 649 1685 936 532 0 785 1008 0 830
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter{l) 1000 100 100 OO0 100 100 100 OO0 100 100 OO0 100
Uniform Delay (d), sfveh 177 115 116 00 175 82 371 00 349 323 00 298
Incr Delay (d2), shveh 07 8.1 8.4 00 112 1.8 8.2 0.0 34 18 0.0 08
Initial Q) Delay(d3),sfveh 0.0 0.0 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

%oile BackOfCQ(50%),veh/n 08 116 124 00 138 5.0 06 0.0 1.0 26 0.0 26
Unzig. Movement Delay, siveh

LnGrp Delay(d),siveh 164 195 200 00 286 100 453 00 383 31 00 307
LnGrp LOS B B B A c A D A D C A C
Approach Val, vehh 1914 2185 74 438
Approach Delay, sfveh 197 235 406 329
Approach LOS B GC D c

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 143 935 00 533 66 172 88 445

Change Period (Y+Rg), s 4.5 45 4.5 45 4.5 45 4.5 45

Max Green Seffing (Gmax),s 25.0 420 250 400 250 410 150 400
Max Q Clear Time (g_c+I1),s B8 43 00 370 32 90 38 374

Green Ext Time (p_c), s 1.1 02 0.0 30 0.0 04 0.1 26
Intersection Summary
HCM 6th Cirl Delay 231
HCM &th LOS c
Technical Memorandum #2 Appendix D 2/25/2021
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Figure D-15: AM Peak Garfield Street at Riverside/OR 99 HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

87 Riverside/OR99 & Garfield Street 0211002021
F o wp 8 WK Ay g Oy B RO
Movement EBL EBT EBR WBL WBT WEBR SEL  SET SERE NWL HNWT HNWR
Lane Configurations N A ] A F K8 44 ¥ 5 ¥
Traffic Volume (vph) 115 675 [ 385 460 510 405 415 &0 70 695 470
Future Volurne (vph) 115 675 75 385 460 510 405 415 &0 70 6495 470
ldeal Flow (vphpl) 1765 1785 1785 1785 4765 1785 1780 1760 1760 1785 1785 1785
Total Lost time (5) 40 45 40 45 40 40 54 40 40 54 40
Lamne Ufl. Factor 1.00 095 04a7 1.00 100 0487 085  1.00 100 085 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.5 1.00 1.00 0.85
Fit Protected E: 1.00 0585 1.00 100 0895 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1862 3237 M3z ITMe 143 S 3283 1388 15385 3283 1473
Flt Permitied E: 1.00 0585 1.00 100 0495 1.00 1.00 095 1.00 1.00
Saitd. Flow (perm) 1862 3237 333 IMe 1431 35 3283 1388 1585 3283 1473
Peak-hour factor, PHF 0.4 Das D84 0B84 084 0B84 034 064 D84 084 084 0B4
Adj. Flow (wph) 137 Bod &3 470 543 EO0T 432 484 7 a3 827 Se0
RTOR Reduction {vgh) 0 3 0 0 0 51 0 0 | 0 0 2%
Lane Group Flow (veh) 137 gavy 0 470 43 556 452 454 30 &3 827 534
Heavy Vehicles (%) 2% I% 5% 5% 4% 6% 4% % 9% % 3% EY
Tum Typs Priot NA Prot WA pm+ov Priot NA pm+ov Prit MA pm+ov
Protecied Phases 7 4 3 3 1 1 & T 5 2 3
Pemitted Phazes & 8 2
Actuated Green, G (5) 143 388 250 435 Ti8 M3 425 572 11.8 304 554
Effiective Green, g (s) 183 388 250 485 T3.8 243 429 57.2 11.8 304 554
Actuated g/C Ratio 010 028 018 03 054 018 0 042 00 022 041
Clearance Time (g) 40 45 40 45 40 40 54 40 40 54 40
Vehicle Extension (z) 25 25 21 25 21 21 47 25 21 47 21
Lane Grp Cap (vph) 174 920 574 622 74 561 1032 582 137 733 593
vic Rafio Prot 008 D27 015 0.32 013 chis 015 oM 005 D25 D16
wig Rafic Perm 0.28 0.02 0.20
wic Rafio 0.9 0.96 0.82 088 072 086 048 005 081 1.13 0.83
Uniform Delay, d1 596 481 535 407 25 M4 wT 235 e0.1 530 78
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, 42 199 213 a5 13.7 27 121 0.7 0.0 5.3 745 15.4
Delay (s) 795 624 620 544 262 BED Ja4 235 B54 1275 532
Lewvel of Service E E E D [ E D C E F D
Approach Delay (=) 70.8 451 503 957
Approach LOS E D D F
Intersaciion Summary
HCM 2000 Control Delay 65.9 HCM 2000 Level of Service E
HCM 2000 Viodume to Capacity ratio 057
Actuated Cycle Length (5) 1364 Sum of lost time (3) 179
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15

¢ Criical Lane Group
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Figure D-16: AM Peak Garfield Street at Riverside/OR 99 HCM 6 Edition Report
HCM &th Signalized Intersection Summary

87 Riverside/OR99 & Garfield Strest 021012021
F oo o £ FE NN BN
Movement EEL EBT EBR WBL WBT WER SEL  SET SER  NWL MWWT NWR
Lane Configurations LI b | A T F % A ¥
Traffic Volurne (vehih) 115 675 75 Jag 4&0 510 405 415 &0 70 645 470
Future Volume [vehih) 115 675 75 a5 480 510 405 415 &0 70 £a5 470
Initial Q (Gb), veh 0 0 0 0 0 0 1] 0 0 0 0 i]
Ped-Bike Adi(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone Omn Approach Mo Mo No No
Adj Sat Flow, veh/hiln 1757 1743 1743 175 1728 1T 1TM 1738 1655 1688 1743 1743
Adj Flow Rate, veh'h 137 BO4 &3 470 548 807 482 404 0 & 827 560
Peak Hour Factor 064 084 0B84 0B84 0B4 0B84 D54 064 D84 0B84 0B84 0B84
Percent Heavy Veh, % 2 3 3 5 4 3 4 3 9 T 3 3
Cap, veh'h 161 923 103 536 659 783 528 1075 102 738 579
Arrive On Green 0.10 0N 0.31 047 .33 0.38 047 0.33 0.00 0.0 0.22 022
Sat Flow, veh/h 1673 3007 33 3Med 9729 1442 3MB6 1303 1403 1607 332 1477
Grp Violume(v), vehh 137 443 450 470 548 807 482 484 0 &3 i) 560
Grp Sat Flow(s) vehhin 1673 1656 1683 1585 9729 1442 1583 1851 1403 1607 1656 1477
0 Servelg_zc), & 108 338 338 185 386 443 200 159 00 63 300 30.0
Cycle Q Clear(g_c), s 108 338 333 185 388 443 200 159 0.0 62 30,0 30.0
Prog In Lane 1.00 0.20 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Caplc), veh'h 161 51 519 536 E59 789 528 1075 102 739 519
VIC Rafio[X) .85 0.av 0.87 (.88 083 077 091 048 0.81 1.12 048y
Awail Caplc_a), veh'h 266 511 518 825 865 1044 5E8 1075 2% 738 579
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upetream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Unifiorm Delay (d), siveh 59B 419 4339 545 3y 238 551 36.0 0.0 g2.1 522 40.0
Incr Delay (d2), siveh 100 14.3 142 48 i5 22 175 0E 00 63 T08 293
mitizl Q Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0o 0.0 0.0 1] 0.0

Shile BackOfQ(50%). vehin 50 16.8 16.0 8.1 16.7 143 a1 64 0.0 29 194 224
Unzig. Movement Delay, siveh

LnGrp Delay(d),siveh E9.B 582 5B.0 584 442 20 T26 365 00 690 1231 693
LnGrp LOS E E E E D C E D E F E
Approach Vol, veh'h 1030 1625 aTE A 1470
Approach Delay, sheh 587 408 543 995
Approach LOS E ] o F

Timer - Ascigned Phs 1 2 3 4 5 3 7 8

Phs Duration {G=Y+Rc), & 263 354 2T 460 126 482 170 557

Changs Pesiod [Y+Rc), 5 40 *h4 40 45 40 'S4 40 45

Max Green Sefting (Gmax), & 240 *30 350 300 250 *30 214 750
Max ] Clear Time (g_c+li), s 220 320 215 359 8.9 179 128 483

Green Ext Tme (p_c), & 04 0.0 13 0o 01 B4 02 50
Interzaction Surmmary

HCM &th Ctrl Delay 64.1

HCM &th LOS E

Motes

* HCM Bth computational engine requires equal clearance times for the phases crossing the bamier
Unzignalized Delay for [SER] i excluded from calculations of the approach delay and intereection delay.
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Figure D-17: AM Peak Riverside/OR 99 at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

84 Riverside/OR99 & Stewart

021062021

U T O T e N NN
Movement EBL EBT EBR WEBEL WBT WER SEL  SET SER HNWL NWT HNWR
Lane Configurations N A N A N b TR, . S
Traffic Volume (vph) 220 615 330 15 215 55 &5 535 200 410 8485 15
Future Volume (vph) 220 615 330 15 215 55 &5 535 200 410 895 15
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1725 {725 1725 1700 1700 1700
Total Lost fime (s) 50 45 50 453 50 54 50 34 54
Lane Ul. Factor 100 095 100 085 1.00 095 087 0% 1.00
Frt 100 0895 100 087 100 098 1.00 100 085
Flt Protected 08 1.00 08 1.00 045 1.00 045 100  1.00
Satd. Flow {prot) 1566 3049 1830 0BG 1366 2872 2984 34T 1417
Flt Permitied 085 1.00 08 1.00 045 1.00 085 100  1.00
Satd. Flow (perm) 1566 3049 1830 0BG 1366 2872 2984 347 417
Peak-hour factor, PHFE 085 085 08> 085 0B85 085 085 0B85 085 0Bs 085 085
Ady. Flow [vph) 254 724 Jas 18 253 BS 100 629 235 482 1053 18
RTOR Reducton {vph) 0 49 0 0 20 0 0 2T 0 0 0 10
Lane Group Flow (veh) 259 1063 0 18 293 0 100 837 0 482 1053 a
Heavy Vehicles (%) 6% 3% 4% 2% 3 0% 2% 10% 8% 5% 6% 2%
Tum Typs Prot WA Prot WA Prot HA Prot MNA  pl+ov
Protecied Phases T 4 3 8 1 B 5 2 23
Permitied Phases
Actuated Green, G (s) 211 383 a 213 122 KT 201 450 535
Effective Green, g (s) 201 383 21 213 112 KT | 191 450 535
Actuated g/C Rafio 017 033 ng2 018 010 032 0.16 038 046
Clearance Time {g) 40 45 40 45 40 54 40 54
Vehicle Extension [s) 25 25 15 25 15 47 15 47
Lame Grp Cap (vph) 268 1019 29 558 130 808 485 1166 645
wis Ratio Prot 17 o35 004 0.10 0.07 029 ciie o035 004
wis Ratio Perm
vic Rafio 0a&r 1.04 062 053 07 052 0438 080 004
Uniform Delay, d1 434 384 573 436 514 3.4 481 a2 17.5
Progression Factor 100 100 100  1.00 1.00 1.00 1.00 100  1.00
ncremental Delay, 42 453 402 26.1 0.8 214 16.3 38.0 114 0.0
Deday (s) 836 793 B34 444 733 85.1 881 456 175
Level of Service F E F D E E F D B
Approach Delay (=) 20 465 57.0 58.5
Approach LOS F 0 E E
Intergection Summary
HCM 2000 Control Delay 4.8 HCM 2000 Level of Senvice E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length () 1175 Sum of lost time (z) 1959
Interzection Capacity Utilization Br 1% ICU Lewvel of Service E
Analysis Period (min) 15
c Crifical Lane Group
Technical Memorandum #2 Appendix D 2/25/2021
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Figure D-18: AM Peak Riverside/OR 99 at Stewart Avenue HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

24: Riverside/OR99 & Stewart 0210/2021
B N U W VUL VRS W N N
Movement EBL EBT EBR WBL WBT WBR BEL SET SER  NWL NWT NWR
Lane Configurations N A LI N 4B LT X "
Traffic Violume (vehh) 220 E15 330 15 M5 55 a5 535 200 410 895 15
Future Volume (vehh) 220 E15 330 15 215 55 a5 535 200 410 Bag 15
Initizl Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Work Zone On Approach Mo Wi No No
Adj Sat Flow, veh/hiln 1668 1708 170% 1723 1709 1709 1458 1580 1580 1634 1620 1673
Adj Flow Rate, vehih 259 724 3as 18 253 65 100 £29 235 487 1053 0
Peak Hour Factor 085 085 085 04&5 0Bs 085 085 0.85 085 085 04&5 085
Percent Heawvy Veh, % ] 3 3 2 3 3 20 10 10 5 £ 2
Cap, veh'h o EB3 34 17 421 108 108 B9 281 503 1272
Arrive On Gresn 07 0.32 0.3z 0.0 0.16 0.16 0.08 0.3z 0.32 0147 041 0.00
Sat Flow. veh/h 1588 2043 1093 1841 2569 B47 1387 2153 BO4 3018 307Ts 1418
Gro Volume|v), vehh 259 575 537 18 153 160 100 441 423 482 1053 0
Grp Sat Flow(z) vehhin 1588 1624 1512 1841 1624 593 1387 1511 1448 1509 1538 1418
Q Serve(g_s), & 184 ro T 12 103 10.7 a2z a s 18.1 348 0.0
Cycle Q Clear{g_c), & 184 7o 370 12 103 0.7 82 s s 18.1 348 0.0
Prog In Lans 1.00 072 1.00 041 1.00 0.56 1.00 1.00
Lane Grp Cap(c), veh'h Tk BT 4581 17 266 261 108 480 459 503 1272
VIC Ratio{X) 085 1.09 1.0 1.07 0.5% 061 0.93 080 0.90 0.5 083
Awail Cap(c_a), veh'h 274 B27 481 302 455 247 i 480 459 503 1272
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Upstream Filtsrl) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Unifiorm Delay (d), siveh 468 3a5 385 BES 442 443 523 363 388 471 288 0.0
Incr Delay (d2), siveh 410 EEE EBE  BOT 16 17 125 22 231 296 6.3 0.0
nitial 0 Delay(d3) siveh 00 0.0 0.0 0.0 0.0 0.0 00 oo 0.0 0.0 ] 0.0

Seile BackOfC(50%). vehin 103 240 227 049 42 43 32 144 139 BE 131 0.0
Uneig. Movement Delay, siveh

LnGrp Deday(d) siveh B7B 1052 1074 1371 458 484 648 58.0 593 768 361 0.0
LnGrp LOS F F F F D D E E E E D
Approach Vol vehih 1371 336 964 1535 A
Approach Delay, shveh 1027 50.8 60.0 439
Approach LOS F D E D

Timer - Assigned Phs 1 2 3 4 5 6 T B

Phs Duration (G+Y+Rc), & 133 525 B2 415 220 424 M5 232

Change Period (Y+Rc), & 40 *h4 40 45 40 *54 40 45

Max Green Setting (Gmax), & 2000 v 20 IO 200 3w A0 320
Max O Clear Time (g_c+l1), s 102 358 32 380 204 e 204 12T

Green Ext Tme (p_c), & 01 0.0 0.0 0.0 0.0 2:5 01 219
Intersection Summary

HCM 6th Cirl Delay 69.1

HCM Bth LOS

Motes

* HCM Bth computational engine requires egqual clearance times for the phases crossing the barrier
Uneignalized Delay for [NWR] iz exchuded from calculations of the approach delay and intersection delay.
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Figure D-19: PM Peak Barnett Road at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

83: Stewart Avenue & Bamett Road 0211072021
- Y 7 TN 7
Movement EBT EBR  WBL WBT NBL NBR
Lane Configurations ++ F" "i ++ "i I"F
Traffic Volume (vph) 725 240 430 810 215 330
Future Volume (vph) 725 240 430 810 215 3580
ldeal Flow (vphpl) 1750 1750 1750 17%0 4750 1750
Totzl Lozt time () 45 45 45 45 5.0 55
Lane Ul. Factor 085 1.00 100 085 100 038
Frt 1.00 0.85 1.00 1.00 1.00 045
Fit Protected 1.00 1.00 0485 1.00 085 1.00
Satd. Flow (prof) 3292 1473 1648 3228 1648 2592
Fit Permitted 1.00 1.00 0485 1.00 085 1.00
Satd. Flow {perm) 3282 1473 1ede 3228 1648 2592
Peak-hour factor, PHF 085 08 085 085 085 0895
Adj. Flow (vph) 763 253 453 853 226 411
RTOR Reduction {vph) 0 143 0 0 0 175
Lane Group Flow (vph) 783 105 453 853 226 238
Heawy Vehicles (%) 1% 1% 1% 3% 1% 1%
Tum Typs NA  Perm Split MNA Prot  pt+ov
Protected Phaszes 4 3 3 5 23
Permitted Phases 2 23
Actuated Green, G (s) 264 264 224 221 159 501
Effective Green, g (s) 2654 x4 224 221 148 49 1
Actuated g/C Raiio 0 0.3 02X 026 0.17 057
Clearance Time (g) 45 45 45 45 40
Vehicle Extenzion (g) 42 42 20 20 0.2
Lane Grp Cap {vph) 1016 454 425 834 286 1488
viz Rafio Prot c0.23 c028 026 014 c009
viz Rafic Perm 0.07
vic Ratio 075 0.23 1.07 1.02 079 018
Uniform Delay, d1 268 220 T nT KEY. 85
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
ncremental Delay, d2 35 04 62.3 3T 12.9 0.0
Delay (s) 300 224 S40 BBB 487 L
Lewvel of Service C C F E o A
Approach Delay (s) 2841 775 221
Approach LOS H E C
Intergection Summary
HCM 2000 Control Delay 468 HCM 2000 Level of Senvice D
HCM 2000 Violume to Capacity ratio 085
Actuated Cycle Length () 855 Sum of lost fime (s) 195

Interzection Capacity Utilization 72.2% ICU Level of Service C
Analysic Period (min) 15
¢ Crifical Lane Group

Figure D-20: PM Peak Barnett Road at Stewart Avenue HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary
83: Stewart Avenue & Bamett Road 02102021

HCM Bth Edition methodology does not support exclusive ped or hold phases.

Figure D-21: PM Peak Barnett Road at Alba Drive HCM 2000 Report
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HCM Signalized Intersection Capacity Analysis

91: Alba Drive & Bamett Road 02102021
R e N

Movement EEL EBT EBR WBL WBT WEBR MEL MNBT MER S8BL  SBT SBR
Lane Confiqurations L L L % "
Traffic Wolume (vih) 15 1100 0 0 1215 40 ] 0 [V} 35 0 25
Future Yolume (vph) 15 1100 0 0 1215 40 0 0 0 k) 0 25
Ideal Flow (vphpl) 1750 1750 1780 1750 1750 1750  17S0 1750 TS0 10D 1¥S0 1750
Total Lost time (g) 45 5.0 5.0 55 45
Lane UGl Factor 1.00 095 0.95 1.00 1.00
Frpb, pedibikes 1.00 1.00 1.00 1.00 099
Flpb, pedibikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 085
Flt Protected 085 1.00 1.00 0.85 1.00
Satd. Flow (prof) 1554 3292 32M 1623 1454
Flt Permitied 0.14 1.00 1.00 0.85 1.00
Satd. Flow (perm) 228 3292 M 1623 1454
Peak-hour factor, PHF 0483 083 083 083 093 083 093 083 093 083 083 0453
Ad). Flow [wph) 168 1183 0 0 1308 43 0 0 0 8 0 X
RTOR Reduction {vph) 0 0 0 0 1 0 ] 0 0 0 0 23
Lane Group Flow (vph) 16 1163 0 0 1348 0 0 0 0 k] 0 L
Confl. Peds. (&hr) 5 3 3 5 1 5 5 1
Heavy Vehicles (%) 7% 1% 2% 2% 1% 3% 2% % ) 2% 2% 1%
Tum Typs pm+gt M& Prat MA Perm Perm
Protected Phases 7 4 3 8

Pemmitied Phases 4 2 &
Actuated Green, G (5) 506 508 458 94 10.4
Effective Green, g (s) 50.3 508 458 BS a3
Actuated g'C Ratio 0.72 072 0Es 0.13 014
Clearance Time (s} 40 50 50 50 40
Vehicle Extencion (g) 50 50 50 02 50
Lame Grp Cap (vph) ir2 2382 2134 205 205
viz Rafio Prot 000 ch3e cl 4

viz Ratio Perm o.or c0.02 0.00
vic Rafic 0.09 0.50 083 0.18 0.02
Unifiorm Delay, di 45 42 7.2 274 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, 42 0.5 0.3 ] 02 01
Delay {s) 51 45 g1 276 260
Level of Service A A A Cc C
Approach Delay (=) 45 81 0.0 269
Appeoach LOS A A A L
Intersection Summary

HCM 2000 Control Delay 69 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) T0.2 Sum of lost time (5) 14.5

ntersection Capacity Utilization 50.5% CU Level of Service A

Analysis Period (min) 15

c Crifcal Lans Group

Figure D-22: PM Peak Barnett Road at Alba Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary
91: Alba Drive & Bamett Road 0211012021

HCM &th Edition methodology does not support Mon-NEMA phasing.
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Figure D-23: PM Peak Barnett Road at Highland Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis
90: Highland Drive & Bamett Road 02/10/2021

Py r AN
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bW TR W 5 M ¥ N A
Traffic Volume (veh) 210 £30 295 L Bd5 115 200 805 BT 100 T20 210
Future Volurnz (vph) 210 630 295 955 B4s 115 200 05 Bv0 100 T20 210
Ideal Flow {wphpl) 700 1725 1725 1700 1700 1725 1725 1726 1725 1700 1700 1700
Tofal Logt time (g) 45 45 45 45 45 45 45 45 45 45
Lane Udl. Factor 057 09 100 *0&7T 085 100 085 1.00 100 085
Frt 1.00 1.00 085 100 098 1.00 100 085 100 096
Flt Protected 085  1.00 100 08 100 085  1.00 100 08 100
Said. Flow (prot) 02 3245 1452 2143 I113 1561 3245 1452 1553 3086
Flt Permiticed 085 1.00 100 08 100 085  1.00 100 02 100
Satd. Flow {perm) 02 3245 1452 2143 X113 1561 3245 1452 1553 3086
Peak-hour factor, PHF 084 077 08 08B0 OS5 OBD OB OB 085 O0B% 085 O0M
Adj. Flow [vph) 223 B1a 321 11 BEO 144 225 &80 916 112 758 23
RTOR Reduction (vph) 0 0 k] 0 5 0 0 0 74 0 16 0
Lane Group Flow (vph) 223 B1a 282 114 1019 0 225 &80 B4z 112 73 0
Heawvy Vehicles (%) 1% 1% 1% 1% 1% 4% 5% 1% 1% 4% 1% 1%
Tum Typs Prot MA pmov Prot MA Prot MA  pm+ov Prot WA
Protected Phazes 7 4 5 3 a 5 2 3 1 3
Permiticd Phazes 4 p.
Actuated Green, G (=) 170 455 710 555 840 255 3/5 90 255 365
Effective Green, g (s) 170 455 710 555 840 255 335 910 255 355
Actuated g/C Rafio oo 025 03 0O 047 014 020 05 014 020
Clearance Time (g) L5 45 45 45 45 45 45 45 45 45
ehicle Extencion [z} 15 42 15 15 42 15 25 15 15 25
Lane Grp Cap (vph) 282 B20 B9 880 1485 ey 839 770 220 &0
wiz Rafio Prot 007 o025 007 cO56 033 014 02 034 007 cD32
wis Rafic Perm 0.13 0.24
wic Ratio 076 100 04 181 070 102 106 109 051 160
Urniform Delay, d1 785 672 404 E22 380 w2 722 M5 TS5 722
Progreszion Factor 100  1.00 100 100 1.00 100 100 1.00 100 100
Incremental Delay, 42 102 306 02 3ama 1.7 853 538 EBiA 07 2778
Delay (=) B9T 973 406 4323 347 1425 12861 1056 721 3500
Level of Service F F D F D F F F E F
Approach Delay (=) 83.0 2511 117.3 3218
Approach LOS F F F F
Intergection Summary
HCM 2000 Control Delay 180.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 141
Actuated Cycle Length (s) 180.0 Sum of lost time {5) 18.0
Interzection Capacity Utilization 106 6% ICU Level of Service G
Analysis Period [min) 15
¢ Crigcal Lane Group
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Figure D-24: PM Peak Barnett Road at Highland Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary
890: Highland Drive & Barmett Road 02102021

N RN
Movement EBL EBT EBR WBL WBT WBR NBL NBT MNBR SBL SBT EBR
Lane Configurafions b RS o SR A - IR q 9% E 8 85

Traffic Volume {vehih) 210 630 295 955 845 115 200 605 870 100 720 210
Future Volume (veh/h) 210 630 295 955 B45 115 200 605 BT0 100 720 210
Initial C (CQlb]), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100 1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach Mo Mo Mo No

Adj Sat Flow, veh/hiin 1687 1712 1712 1687 1687 1712 1658 1712 1712 1647 1687 1687
Adj Flow Rate, veh/h 223 818 321 1194 880 144 225 680 916 112 758 2
Peak Hour Factor D94 o077 092 08 0% 080 089 089 09 089 0% 09
Percent Heavy Veh, % 1 i 1 1 1 1 5 1 1 4 1 1
Cap, veh'h 259 822 572 664 1318 216 224 641 733 222 477 145
Arrive On Green 008 025 025 0.3 048 0485 014 020 020 014 020 020
Sat Flow, veh/h 3116 3252 1450 2153 2757 451 1579 3252 1450 1568 2419 737
Grp Volume(v), veh'h 223 818 321 1194 511 513 225 680 916 112 502 487
Grp Sat Flow(s),veh/h/In 1558 1626 1450 1076 1602 1606 1579 1626 1450 1569 1602 1554
Q Serve(g_s), s 127 452 55 555 441 441 255 355 3/S5 118 3/5 355
Cycle @ Clear(g_c), 5 127 452 55 555 M1 #4255 3»H5 3P_/5F 119 3}/5 IS5
Prop In Lane 1.00 100  1.00 028 100 100  1.00 047
Lane Grp Capic), veh/h 259 822 572 664 766 767 224 641 733 222 316 306
VIC Ratio(X) 08 100 05 180 067 067 101 106 125 050 159 159
Avail Cap(c_a), vehfh 961 822 572 664 766 767 224 641 733 222 316 306
HCM Platoon Rafio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 100 100 100 100 400 100 100 100 100 100 1.00
Uniform Delay (d), sfiveh B15 671 424 622 360 3BO 73 722 445 T4 723 723
Incr Delay (d2), shveh 32 301 16 3635 26 26 617 526 1233 07 2795 2799
Initial G Delay(d3),sfveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOIQ(50%)vendn 52 222 115 489 180 180 142 195 351 48 391 380
Unsig. Movement Delay, siveh

LnGrp Delay(d),sfveh BA7 973 440 4278 386 386 1390 1248 1678 721 31T 3H22
LnGrp LOS F F D F D D F F F E F F
Approach Val, veh/h 1362 218 1821 1101
Approach Delay, siveh 827 2481 1482 3235
Approach LOS F = F F

Timer - Assigned Phs 1 2 3 4 5 (] 7 B

Phs Duration (G+Y+Rc), s 300 400 600 500 300 400 195 905

Change Period (Y+Rc), s 45 45 45 45 45 45 45 45

Max Green Sefting (Gmax),s 205 355 3585 435 255 395 555 495
Max Q Clear Time (g_c+1),s 139 373 575 472 275 375 147 4641

Green Ext Time (p_c), s 01 0.0 0.0 0.0 0.0 0.0 03 0.0

Infersection Summary

HCM 6th Ctrl Delay 198.2

HCM 6th LOS F
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Figure D-25: PM Peak Barnett Road at Ellendale Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

94: Ellendale Drive & Bamett Road 02110/2021
2~y =Nt

Movement EBL EBT EBR WBL WET WER MEL  HWBT HNER SBL  SBT  SBR

Lane Configurations L L % T % T

Traffic Volume (vph) 30 1345 235 85  1E85 15 185 30 45 B 15 k1

Future Volume (vph) 30 1345 225 55 16895 15 185 30 45 35 15 35

ldeal Flow (vphpl) 1000 1750 1750 1750 1750 1780 4780 4750 1750 1750 1750 1750

Tofal Lost time () 45 453 45 45 45 45 45 45

Lame Ul Factor 1.00 0.95 1.00 085 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 093 1.00 0.98

Flpb, pedibikes 1.00 1.00 1.00 1.00 048 1.00 0429 1.00

Frt 1.00 0.98 1.00 1.00 1.00 091 1.00 0.89

Fit Protectsd 045 1.00 0485 1.00 0485 1.00 0485 1.00

Satd. Flow (prof) 922 39 1646 3285 1833 1551 1629 151

Fit Permitted 045 1.00 0485 1.00 054 1.00 0 1.00

Satd. Flow (perm) 922 % 1646 3285 1088 1551 1212 151

Peak-hour factor, PHF o4ar 0.97 087 0497 0457 087 047 0ar 0.97 0487 0497 047

Ady. Flow (vph) 1387 232 57 1747 15 191 3 45 % 15 38

RTOR Reduction {wph) 0 10 0 0 0 0 0 33 1] 0 F 0

Lame Group Flow (veh) 31 1609 0 57 1782 0 191 44 1] k] 24 0

Confl. Peds. (&hr) 10 10 10 10 10 10 10 10

Heavy Vehicles (%) 3% 1% 1% 1% 1% 7% 1% 1% 1% 1% 1% 1%

Tumn Type Prot HA Prot HA pm-+pt A pm+pt HA

Protected Phazes 7 4 3 8 5 2 1 B

Permitied Phazes 2 6

Actuated Green, G (g) 6.0 737 60 LEX) 50.8 405 3949 381

Effective Green, g () 6.0 [EN 60 LEN 508 405 3849 341

Actuated o'C Rafio 0.04 0.51 004 0.5 035 028 0.28 024

Clearance Time (g) 45 45 45 45 45 45 45 45

Vehicle Extenzion (s} 30 3.0 30 30 30 3.0 30 30

Lame Grp Cap (vph) 38 1636 68 1681 432 436 352 360

viz Ratio Prot 0.03 0.50 c0l3 cO54 cl.4 0.03 0.00 0.0z

viz Ratio Perm ch.12 0.02

vic Rafio 0.62 0.98 084 1.05 044 010 0.10 0.7

Uniform Delay, d1 685 348 685 351 M3 383 365 428

Progreszion Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 TE1 187 56.3 a7 0T 05 01 0.3

Delay (=) 1448 532 124 8 70.8 350 a7 366 429

Level of Service F ] F E D D D D

Approach Delay (=) 55.0 Fa5 381 412

Approach LOS ] E ] D

Intergection Summary

HCM 2000 Contral Delay B1.7 HCM 2000 Level of Senvice E

HCM 2000 Volume to Capacity ratio 083

Actuated Cycle Length (s) 1440 Sum of lost time {5 18.0

Intergection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

¢ Crifical Lane Group
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Figure D-26: PM Peak Barnett Road at Ellendale Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary
94 Ellendale Drive & Bamett Road 02/10/2021

A R N
Movement EBL EBT EBR WEBL WBT WER MEL  NBT NER SBL  SBT SBR
Lane Configurations L N A 5 b 5 b
Traffic Volume (veh'h) 30 1345 225 55 1895 15 185 30 45 35 15 5
Future Yolume (veh'h) 30 1345 225 55 1695 15 185 30 43 35 15 35
Initial O (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Ad(A_peT) 1.00 0.99 1.00 .99 0.99 .99 0.9% 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach i No No No
Ad) Sat Flow, veh/hiin a7 173 1736 1736 1736 1736 17 1736 173 1736 1736 1736
Adj Flow Rate, veh'h N 137 232 ETH LY 15 1 g 48 35 15 38
Peak Hour Factor 0.&a7 0.97 087 087 04587 087 087 kT 0.97 087 087 0487
Percent Heavy Veh, % 3 1 1 1 1 1 1 1 1 1 1 1
Cap, vehih 45 1434 245 BE 1757 15 443 i 253 rz &5 228
Armive On Green .05 0.52 0.52 0.05 .52 .52 0.0% 027 0.27 0.0 021 0.21
Sat Flow_ veh/h 930 2829 487 1ec4 3352 29 1854 627 830 184 445 1078
Grp Volume(v), veh'h H B 818 57 B854 903 191 0 77 36 0 5
Grp Sat Flow{s), vehhin 830 1650 1847 1854 1650 1731 1654 0 1557 1854 0 1524
(1 Servelg_s), & 47 46 E7.6 49 744 747 125 0o 55 24 0o 39
Cycle Q Clear{g_c). & 47 B46 ETE 49 744 74T 125 oo 55 24 0o 38
Prog In Lane 1.00 0.28 1.00 0.02 1.00 .60 1.00 0.7
Lane Grp Cap{c), veh/h 45 BB5 a4 ] BES ao7 443 0 424 vz 0 323
WIC Rafio(X) 064 093 0.95 066 1053 1.00 043 0.00 0.18 0.10 0.00 0.16
Awail Caplc_a), vehih 43 BES 3e4 &6 BES 907 443 0 424 415 0 323
HCM Platoon Ratic 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 009 008 008 1.00 1.00 1.00 1.00 0.00 1.00 100  0.00 1.00
Unifiorm Delay (d), siveh 6.9 i 324 670 340 HA 368 0.0 401 427 0o 45 3
Incr Delay (d2), sheh 25 22 30 173 290 27 07 0o 03 01 0o 1.0
Initial O Delay(d3) zveh ] 0.0 0.0 0.0 0.0 0.0 00 oo 0.0 0.0 ] 0.0

Shile BackOf(50%).vehin 12 253 266 25 35 I3 54 ] 23 1.0 0.0 16
Ungig. Movement Delay, siveh

LnGrp Delay(d) slveh €95 339 354 P43 B30 628 394 00 411 428 00 473
LnGrp LOS E C D F E E D A D D A D
Apgroach Vaol, veh/h 1650 1818 268 87
Apgroach Delay, shveh 353 £16 328 455
Apgroach LOS D E D D

Timer - Assigned Phs 1 2 3 4 5 [ 7 8

Phs Duration (G+Y+Rc), £ 83 437 120 800 170 350 120 800

Change Period (Y+Rc), s 45 45 45 45 45 45 45 45

Max Green Setfing (Gmax), & 7.5 335 75 715 125 5 75 Tah
Max O Clear Time (g_c+l1), s 44 75 69 B9 145 59 67  TEY

Green Ext Time (p_c), & 00 04 00 46 00 02 00 00

Intersection Summary

HCM &th Cirl Delay 493

HCM Bth LOS D
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Figure D-27: PM Peak Garfield Street at I-5 Exit 27 Interchange HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

826 Garfield Street & SB off ramp/NB off ramp 02110/2021
Ay ¢ N0 2 LY
Movement EEL EBRZ WBL WBR2 NBL MNBT HMBR2 &BL SBT EBR2
Lane Configurations b T . T . T T . T - T
Traffic Violurme (vh) 420 B35 455 525 B30 730 540 405 765 800
Future Violurme (vph) 420 685 455 525 630 730 540 405 T65 800
Ideal Flow (wphpd) 750 1750 1750 1750 1750 1780 175D 1780 1750 1750
Total Logt time (g) 8.3 40 B3 40 BT 73 73 ar 7.3 T3
Lane LIl Factor *MEr 100 0% 100 087 08 100 087 095 100
Frpb, pedibikes 1.00 1.00 100 100 1.00 100  1.00 1.00 1.00 1.00
Flpb, pedibikes 1.00 1.00 100 100  1.00 100 100 100 1.00 1.00
Frt 100 085 100 085 1.00 100 085 1.00 1.00 0.85
Flt Protected 08 100 08 100 08 100 100 085 1.00 1.00
Satd. Flow (prof) 2184 1430 33 1456 301 3292 1330 3193 3260 1444
Flt Permitted 085 100 0% 100 085 100 100 085 1.00 1.00
Satd. Flow (perm) 2184 1430 A3 1458 301 3292 133D 3193 3260 1444
Peak-hour factor, PHF 097 09 08 08 08 087 08 08 087 097
Adj. Flow (wph) 433 706 469 1 644 753 557 418 789 825
RTOR Reduction {vph) 0 0 0 0 0 ] 332 0 0 411
Lane Group Flow {vph) 433 708 465 54 644 753 225 418 789 414
Confl. Peds. (&hr)
Heavy Vehicles (%) 2% 4% 3% 2% 4% % 7% 1% I 3%
Tum Typs Perm Free Perm Free  Prot MA Perm  Prot MA  Perm
Protected Phazes 3 & 7 4
Permitied Phazes 2 Free & Free B 4
Actuated Green, G (5] 308 1293 309 12899 32 535 525 222 435 435
Effective Green, g (s) 308 1299 309 1299 32 525 525 222 435 435
Actuated g/C Ratic 024 100 024 100 024 040 040 047 033 033
Clearance Time (s} 8.3 B3 87 73 73 87 73 73
\Vehicle Extenzion (&) 25 25 25 42 42 25 42 42
Lane Grp Cap (vph) 519 1430 744 1458 T44 1330 561 545 1091 483
wis Ratic Prot c0.21 0.23 013 024
wiz Ratio Perm c020 cD49 045 037 018 c0.29
wic Ratio 083 043 06 037 0BT 057 040 077 072 0.8
Uniform Delay, d1 471 0o 444 00 474 289 25 514 378 403
Progression Factor 1.00 1.00 100  1.00 1.00 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 108 1.2 15 0.7 109 07 o7 6.1 26 148
Delay (s) 578 12 454 07 584 306 282 575 405 549
Level of Service E A o A E G C E o D
Appeoach Delay (g) 39.1 433
Approach LOS D D
Intersection Summary
HCM 2000 Control Delay 365 HCM 2000 Level of Senice o
HCM 2000 Volume to Capacity ratio 0ar
Actuated Cycle Length (z) 1209 Sum of lost fime (5) 243
ntereection Capacity Utilization £6.8% CU Level of Service E
Analysis Period (min) 15

¢ Crifical Lane Group

Figure D-28: PM Peak Garfield Street at I-5 Exit 27 Interchange HCM 6™ Edition Report
HCM &th Signalized Intersection Summary
526 Garfield Street & SB off ramp/NB off ramp 02110:2021

HCM 6Bth Editicn methodology does not support more than 4 appeoaches.
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Figure D-29: PM Peak Garfield Street at Center Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

827 Center Drive & Garfield Street 02102021
ey r NNt AN

Movement EBL EBT EBR WBL WBT WBR NBEL NBT MBR SBL SBT SBR
Lane Configurations LI LI I ¥ L LTS
Traffic Volume [veh) 160 1185 50 115 1130 B0 30 15 100 605 35 335
Future Volurme (vph) 160 1195 5D 115 1130 660 30 15 100 605 35 335
ldeal Flow (vphpl) 750 1750 1750 1750 1750 1750 1750 ivR0 1750 1750 17R0 1750
Total Lest time (g) 45 45 45 45 45 45 45 45 45
Lane Ufl. Factor 100 0% 100 08 100 100 100 087  1.00
Frt 100 0899 1.00 1.00 08 100 087 100 086
Fit Protectsd 08  1.00 08 100 100 085 100 0% 1.00
Satd. Flow {prot) 1630 3272 1646 3282 1444 1814 1442 3162 1488
Flt Permitizd 008 1.00 007 100 100 085 100 0% 1.00
Satd. Flow {perm) 154 3272 125 3282 1444 1614 1442 3162 1468
Peak-hour factor, PHF 097 08 08 087 0% 08 09 0% 08 0% 087 057
Adj. Flow [vph) 165 1232 52 118 11865 680 H 15 103 524 36 345
RTOR Reduction {vph) 0 2 0 0 0 151 0 B3 ] 0 185 1]
Lane Group Flow (vph) 165 1282 0 118 1165 529 H 30 0 524 186 0
Heavy Vehicles (%) 2% 1% 1% 1% 1% % 3% L &% 2% 3% Ex
Tum Typs pm+pt NA pm+pt NA pm+ov Prot HNA& Prot HN&
Protected Phases 7 4 3 8 1 5 Fi 1 &
Permitted Phazez 4 B g
Actuated Green, G (s) 721 51 675 568 828 489 197 258 406
Effective Green, g (s) 721 881 675 568 B2% 49 19.7 258 406
Actuated g'C Rafio 05 D44 051 043 082 004 015 019 030
Clearance Time (g} 45 45 45 45 45 45 45 45 45
Vehide Extension (5) 15 432 25 432 25 25 25 25 15
Lane Grp Cap (vph) 227 1450 185 1402 943 59 213 612 47
viz Rafio Prot 007 039 005 035 011 002 002 D20 eb13
viz Ratiz Perm 0.32 0.2y 0.26
vic Rafio 073 083 064 0B 058 053 014 102 042
Uniform Delay, df 263 340 254 MO 148  B31 494 538 369
Progression Factor 100 1.00 100 100 100 100 100 100  1.00
Incremental Delay, 42 94 7.0 BEE 45 06 6.3 02 414 02
Delay (s) BT 4D 320 386 154 E94 487 852 371
Level of Service D O C O B E D F D
Approach Delay (g) 404 0.2 538 732
Approach LOS 0 C 0 E
Intergection Summary
HCM 2000 Confrol Delay 438 HCM 2000 Level of Service O
HCM 2000 Volume to Capacity ratio 034
Actuated Cycle Length (s) 1323 Sum of lost time (5) 18.0
Intergection Capacity Utilization 828% ICU Level of Service E
Analysis Period (min) 15
¢ Crifical Lans Group
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Figure D-30: PM Peak Garfield Street at Center Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

827 Center Drive & Garfield Street 021072021
N R Y

Mowvement EBL EBT EBR WBL WBT WBR MNEL NBT MBR SBL SBT SBR
Lane Configurations LI L ul 5 b L

Traffic Volume [weh/h) 160 1195 50 115 1130 650 0 15 100 605 35 335
Future Volume (vehih) 160 1185 50 115 1130 ] 0 15 100 B0S 35 335
Initial Q (Qk), veh 0 0 0 0 0 0 0 0 0 1] o 0
Ped-Bike AdjiA_pbT) 1.00 100 1.00 1.00 100 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100  1.00 o0 100 100 100
Waork Zone On Apgroach Mo Na No Mo

Adj Sat Flow, veh/hiln 1723 1736 1736 1736 1736 1709 1708 1723 1723 1723 1709 1709
Adj Flow Rate, veh'h 185 1232 52 119 1185 630 K| 15 103 524 36 345
Peak Hour Factor 08 087 087 0% 0% 0% 087 08 08 0% 087 087
Percent Heavy Veh, % 2 1 1 1 1 3 3 2 2 2 3 3
Cap, veh'h 221 1542 &5 222 1527 977 44 19 129 673 34 378
Arrive On Gresn 0o0fF 043 048 006 046 Q46 003 010 QM0 02 028 028
&at Flow, veh/h 1641 3225 138 1854 3298 1448 1628 168 1300 3183 13 13N
Grp Volume(v), vehh 165 630 654 119 1165 680 H 0 118 524 0 381
Grp Sat Flow(s) vehhiin 1841 1650 1712 1854 1650 1443 1628 0 1483 1581 0 1470
) Servelg_ g}, & 6.1 TR T 43 341 ELE 22 0.0 a0 223 oo 281
Cycle O Clear{g_c), s 6.1 4 375 43 3441 S5 22 0.0 ap 223 oo 284
Prop In Lane 1.00 008 100 1.00  1.00 087  1.00 0.9
Lane Grp Cap(c), veh'h 221 789 818 22 1527 977 44 0 148 B73 0 47
VIC Rafio(X) 075 080 08 o054 o076 070 070 000 080 083 o000 OO
Avail Cap(c_a), vehih 457 789 818 485 1582 932 350 0 538 GBS 0 519
HCM Platoon Ratio 1.00 1.00 100 100 1.00 100 100  1.00 1.00 100 100 1.00
Uipstream Filter{l) 100 100 100 100 100 100 100 000 00 100 000 100
Uniform Delay (d), siveh 238 256 258 211 259 116 56.0 00 512 M5 00 402
Incr Delay (d2), siveh 12 6.2 6.0 15 24 24 138 0.0 (A 183 00 164
Initizl Q Delay(d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 00 0.0

Shile: BackOfd(50%).vehin 23 153 159 17 134 104 11 0o 3T 105 0o 123
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 258 38 ME 236 284 140 698 00 582 €34 0D 566
LnGrp LOS [ C C C C B E A E E A E
Approach Vol, veh'h 1449 1964 149 1005
Approach Delay, siveh 31.0 231 60.6 £0.9
Approach LOS c c E E
Timer - Assigned Phs 1 2 3 4 5 g 7 a8

Phs Dwation (G+Y+Rc),e 291 161 110 600 77 375 128 583

Change Period (Y+Rc), & 45 45 45 45 45 45 45 45

Max Green Gefting (Gmax), & 250 420 250 550 250 410 250 550
Max O Clear Time (g_c+l1), s 243 11.0 63 385 42 31 61 361

Green Ext Tme (p_c), = 02 06 03 133 01 0% 03 177

Intersection Summary

HCM 6th Ctrl Delay 352

HCM 6th LOS D
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Figure D-31: PM Peak Garfield Street at Riverside/OR 99 HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

87 Riverside/OR99 & Garfield Street 02110/2021
X oo oy £ g B NS
Movement EBL EBT EBR WBL WBT WBR SEL SET SER  NWL NWT NWR
Lane Configurations oA LT . . T L. T
Traffic Volume (vigh) 170 460 120 635 40 320 385 850 110 115 1040 260
Future Volume [vph) 170 480 120 835 540 320 385 B30 110 115 1040 5E0
Ideal Flow (vphel) 1785 1785 1785 1785 1785 1785 1785 1785 1765 1785 1785 17ES
Total Leet time (g) 40 45 40 45 40 &0 4 40 40 54 40
Lame Ufl. Factor 100 095 0&7 100 100 087 085 1.00 100 085 100
Frt 100 087 1.00 100 085 1.00 100 085 1.00 100 083
Flt Protected 08  1.00 085 1.00 100 085 100 100 0% 100 1.00
Satd. Flow {prot) 1646 319 3Z5 1733 1473 3225 3358 1517 1679 3358 1473
Fit Permitied 095 1.00 08 1.00 100 0835 100 100 0% 100 1.00
Satd. Flow {perm) 1646 3196 325 1733 1473 3285 3358 1517 1679 3358 1473
Peak-hour factor, PHF 08 059 053 083 09 0% 0% 083 058 0% 0% 083
Adj. Flow (vph) 183 435 129 683 561 344 414 457 118 124 1116 602
RTOR Reduction (vph) 0 16 0 0 0 2 0 0 72 0 0 [}
Lane Group Flow {vph}) 183 603 0 683 561 3z 414 457 4§ 124 1118 827
Heavy Vehicles (%) 3% 2% B% 2% 3% 3% 2% 1% P 1% 1% £y
Tum Typs Prot WA Prot NA pm+ov Prot WA  pm+ov Prot NA  pm+ov
Protected Phases [ 4 % 8 1 1 B T 5 2 3
Pemmitted Phases & & 2
Actuated Green, G (s) 180 386 354  BROD W1 221 2 2 153 304 658
Effective Green, g (s) 190 & 354 550 VT4 221 Ir2 B2 153 304  B53
Actuated g/C Rafio 013 0% 025 038 05 015 02 033 011 021 04g
Clearance Time () 40 45 40 45 4.0 40 4 40 40 34 40
Vehicle Extension () 25 25 21 25 21 21 47 25 21 47 21
Lame Grp Cap (vph) 216 654 730 GE0 i3 493 865 580 177 706 &1
wiz Ratio Prot 01 018 c021 c034 006 013 c028 0OH 007 c033 019
wiz Ratio Perm 015 0.02 047
vic Ratio 085 071 0B 0B8 D40 O0B4 1M 00a o070 158 079
Unifzrm Delay, d1 1.3 479 522 418 189 584 536 XA 823 570 333
Progression Factor 100  1.00 100  1.00 100 100 100  1.00 100 100 100
Incremental Delay, d 288 2B 95 13.0 0.1 115  BLD 0.0 100 2694 5B
Delay (s) B6.1 505 617 548 201 T0S8 1176 A8 723 3264 390
Level of Service F O E O c E F G E F O
Approach Delay () 586 50.2 875 2155
Approach LOS E 0 F F
Intersection Summary
HCM 2000 Control Delay 116.7 HCM 2000 Level of Senice F
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 1444 Sum of lost time (z) i7a
Intereection Capacity Litilization 97.5% ICU Level of Service F
Analysis Period [min) 15

¢ Critcal Lane Group
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Figure D-32: PM Peak Garfield Street at Riverside/OR 99 HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

87 Riverside/OR99 & Garfield Street 0210/2021
F o o £ T " N NS ™R
Movement EBEL EBT EBR WBL WBT WER SEL  SET  SER NWL MNWT NWR
Lane Configurations 5 A k] + Wl T, ud LI 'l
Traffic Volurme (veh'h) 170 40 120 635 540 320 385 &850 110 115 1040 560
Future Yolume (vehih) 170 4E0 120 £35 40 320 385 680 110 115 1040 SE0
Initial Q (Qb), veh 0 0 0 0 0 ] 0 0 0 0 0 0
Ped-Bike Adj(A_pkT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Farking Bus, Adj 1.00 1.00 1.00 100  1.00 1.00 100  1.00 1.00 1.00 100  1.00
Work Zone On Approach Mo No Mo Mo
Ady Sat Flow, veh/hiin 1743 1757 1757 1757 1743 1743 1757 1711 1785 1711 1771 1743
Ady Flow Rate, veh'h 183 485 129 683 581 344 414 @57 0 124 1118 02
Peak Hour Factor 0483 0893 08 0% 085 08 083 083 0893 0% 0% 083
Percent Heavy Veh, % 3 2 2 2 3 3 2 1 0 1 1 3
Cap, veh'h 208 E73 174 T44 B3 749 472 857 148 75 B3
Arrive On Green 0.13 026 026 023 038 038 01 029 000 008 023 023
Sat Flow_ veh/h 1660 2624 BBD 3347 1743 1477 3247 3365 1513 1887 335 4TV
Grp Volume(v), vehh 183 34 Nno £83 281 344 414 57 0 124 1118 602
Grp Sat Flow({s),vehh/in 1660 1663 1635 1623 1743 1477 1623 1683 1513 1887 1883 1477
Q1 Servelg_c), & 14.1 224 227 2867 418 195 1683 368 0.0 94 300 300
Cycle Q Clear{g_c), & 14.1 24 227 T 46 125 163 3639 0.0 84 300 300
Frop In Lane 1.00 0.42 1.00 1.00 1.00 100 100 1.00
Lane Grp Cap{c), vehih 206 423 413 744 631 T4% 472 96T 145 [ B3
VIC RafiolX) 088 073 0.74 091 082 04 088 089 0.83 14 083
Awail Caplc_a), veh'h 213 428 413 &r2 1003 1065 586 96T 324 [ 661
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 1.00 1.00 1.00 100  1.00 1.00 100  1.00 0.00 1.00 100  1.00
Uniform Delay (d), siveh 56.0 444 M5 435 388 A6 ME 463 00 SB5 s02 320
Incr Delay (d2), siveh 205 6.1 65 "7 an 03 103 264 0.0 56 2068 133
Initial O Delayid3),siveh ] 0.0 0.0 0.0 0.0 0.0 00 ] 0.0 0.0 0.0 0.0

Yaile Back il (50%),vehin [A a3 99 1149 188 &7 72 134 0.0 42 M5 133
Unsig. Movement Delay, siveh

LnGrp Delay(d),sfweh 766 504 510 605 473 MO0 8489  T2T 00 e41 2570 457
LnGep LOS E O D E O G E E E F O
Approach Vol, vehih BO7 1608 131 A 1844
Approach Delay, siveh 56.6 475 70.3 1751
Approach LOS E ] E F

Timer - Azzigned Phs 1 2 3 4 5 [ [ 8

Phs Duration (G+Y+Rc), & 228 354 M1 I8 155 428 203 5.7

Change Period (Y+Rc), s 40 *5a& 4.0 45 40 *54 4.0 45

Max Green Setfing (Gmax), & 24.0 *30 350 300 B0 *I 214 750
Max Q Clear Time (g c+1),e 183 320 287 M7 114 383 161 436

Green Ext Tme (p_c), s 0T 0.0 14 11 0.2 ﬂ:ﬂ 02 36
Interzection Summary

HCM &th Ctrl Delay 96.1

HCM &th LOS F

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [SER] iz excluded from calculafions of the approach delay and intersection delay.
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Figure D-33: PM Peak Riverside/OR 99 at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

84 Riverside/OR99 & Stewart 0210/2021
F e o £ Ao N B W R
Movement EBL EBT EBR WBL WBT WER SEL  SET SER NWL NWT NWR
Lane Configurations N A N4 N A b TG £ TN
Traffic Volume (vigh) 530 305 225 75 445 245 130 1085 205 695 615 220
Future Volume (vph) 530 305 225 75 445 245 130 1065 205 ) 815 220
ldeal Flow (vphpl) 1750 1740 1740 1750 1750 1750 1740 1740 1740 1750 1750 1750
Total Lost time (g) 5.0 45 5.0 45 5.0 54 5.0 24 54
Lamne Uil Factor 1.00 085 1.00 nas 1.00 nas 0% 085 1.00
Frt 1.00 0.94 1.00 095 1.00 053 1.00 1.00 0.85
Flt Protected 0585 1.00 085 1.00 045 1.00 095 1.00 1.00
Satd. Flow (prof) 1614 30389 1614 3003 1503 3184 MM 3Z:E AT
Fit Permitted 085 1.00 085 1.00 0485 1.00 085 1.00 1.00
Satd. Flow (perm) 1614 3038 1614 3003 1503 3184 M 3228 AT
Peak-hour factor, PHF 0.88 083 088 0B8 0B3 QB8 DAB 085 D83 o088 0BB n.aa
Ad). Flow [vph) B02 387 256 BS 506 278 148 1233 233 790 899 250
RTOR Reduction {vph) 0 ] 0 0 57 0 0 11 0 0 0 135
Lane Group Flow (vph) &02 514 0 85 727 0 148 1455 0 790 ] 115
Heavy Vehicles [%) 3% 1% 3% 3% 2% 10% 10% 2% 2% 4% 3% 5%
Tum Type Prot HA Prot MNA Prot WA Prot WA  pl+ov
Protected Phases 7 4 3 8 1 3 5 2 23
Pemitied Phases
Actusted Green, G (g) 210 480 94 M4 161 370 200 409 5L T
Effective Green, g (s) 200 450 34 344 151 370 190 4049 557
Actusted g'C Rafio 0.15 0.35 006 026 012 n2a 0.15 0. 043
Clearance Time (g} 40 45 40 45 40 54 40 54
Vehicle Extension (&) 25 25 1.5 25 15 47 15 4.7
Lane Grp Cap (vph) 247 1072 104 782 174 Bag 452 1013 605
viz Rafio Prof cl.37 047 005 o024 040 c046 cd2s  cb22 0.0a
iz Ratio Perm
vic Rafio 244 048 0.82 ns2 085 182 1.75 0es 0.1%
Unifiorm Delay, df 552 323 602 46 6 565 46.7 557 391 232
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ncremental Delay, d2 £S89 0.2 36 154 288 2840 MoE KT 0.1
Delay (g) 7140 B 85.6 620 BB3 3307 4012 430 233
Lewvel of Service F C F E F F F D C
Approach Delay () 3733 653 308.3 20249
Approach LOS F E F F
Intergection Summary
HCM 2000 Control Delay 2500 HCM 2000 Level of Senvice F
HCM 2000 Volume to Capacity ratio 156
Actuated Cycle Length (3) 1303 Sum of lost time () 195
Interzection Capacity Utilization 131.3% ICU Level of Service H
Analyzis Period (min) 15

¢ Crifical Lane Group
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Figure D-34: PM Peak Riverside/OR 99 at Stewart Avenue HCM 6" Edition Report
HCM &th Signalized Intersection Summary
84 Riverside/ORS3 & Stewart 021042021

L U VP VR B N N g
n

Mowement EBL EBT EBR WEL WBT WER EET SER  NWL NWT NWR
Lane Configurations b T 5 Ab $1s LT ¥
Traffic Volume (vehh) 530 305 225 75 445 245 130 1085 205 B35 &15 220
Future Volume [vehh) 530 305 225 75 445 245 130 1085 205 B35 &15 220
Initial Qi (Qb), veh 0 ] 0 0 0 0 ] 0 0 0 0 ]
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100  1.00 1.00 1.00 1.00
Parking Bus, Adj 100  1.00 100 100 1.00 100 100 1.00 1.00 100 100 100
Work Zone On Approach N Mo M No

Adj Sat Flow, veh/hiln 1703 1726 1726 1708 1723 1723 1684 1713 1713 1895 1709 1682
Adj Flow Rate, weh'h &02 347 256 g5 506 278 148 1233 233 730 &89 0
Peak Hour Factor 08 083 088 OB OB8 OBE OB O0BS 083 O0BB 028 O0B8
Percent Heavy Veh, % 3 1 L 3 2 2 0 2 2 4 3 5
Cap, veh'h 248 EE2 480 a3 551 3oz 159 70 144 453 1046

Arrive On Gresn 015 037 037 o006 027 027 040 028 028 014 032 000
Sat Flow,_ veh'/h 1628 1815 1M5 1828 2041 1117 1528 2735 513 332 3M7T 1425
Grp Volume(v), vehh &02 313 290 85 405 e 148 729 737 790 £58 0
Grp Sat Flow(z) vehiin 1628 1640 1480 1828 1637 1522 1528 1627 1621 1566 1624 1425
0 Serveg_z), & 200 197 202 68 316 ¥MBE 126 IO WO 190 244 0.0
Cycle Q Clear{g_c). s 200 1897 202 6B 316 3B 126 3O WO 180 244 0.0
Prop In Lane 1.00 088 100 073 100 032 1.00 1.00
Lane Grp Cap(c), vehih 248 5eg 544 a3 4432 411 154 458 456 453 16

WIC Rafio(X) 243 052 053 081 082 082 083 1.5 1.61 174  0&T

Bwail Caplc_a), veh/h 248 5eg 544 280 455 423 21 458 456 453 16

HCM Platoon Ratio 1.00 1.00 100 100 1.00 100 100 1.00 1.00 100 100 1.00
Upstream Filtzr(l) 100  1.00 100 100 100 100 100 1.00 1.00 100 100 000
Uriform Delay (d), siveh 557 327  32% EB16 465 486 B4 472 472 562 385 0.0
Incr Delay (d2), shveh B985 07 08 122 2% M5B 301 2764 2863 3438 34 0.0
Initial & Delay(d3),siveh ] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Saile BackOfd(50%),vehin 532 78 73 31 155 147 62 43%% 510 250 958 0.0
Unsig. Mowement Delay, sheh

LnGrp Delay(d),slveh 7112 334 337 738 694 714 BBS 3236 3335 4000 418 00
LnGrp LOS - C [ E = E 5 F F F D
Approach Vol, vehh 1205 569 1614 1489 A
Approach Delay, siveh 372.1 707 306.6 2319
Approach LOS F E F -

Timer - Assigned Phe 1 2 3 4 5 g 7 8

Phs Duration (G+Y+Rc), & 187 477 125 525 240 424 250 400

Change Period (Y+Rd), s 40 *54 40 45 40 *54 40 45

Max Green Setting (Gmax), = 200 v3e 20 30 200 *3W M0 385
Max Q Clear Time (g_c+l1). s 146 264 6.8 222 M0 WO 220 338

Green Ext Time (p_c), s 01 6.7 01 52 0.0 0.0 0.0 17
Intersection Summary

HCM &th Cirl Delay 2808

HCM &th LOS F

MNotes

* HCM 6th computational engine requires equal clearance times for the phases crossing the: barrier.
Unzignalized Delay for [NWR] iz excluded from calculations of the approach delay and intersection delay.
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LOS for Medford Intersections, PHF =1

Figure D-35: AM Peak LOS for Barnett Road at Stewart Avenue, PHF =1
HCM Signalized Intersection Capacity Analysis

83: Stewart Avenue & Bamnett Road 0211012021
-y ¢ TN

Movement EBT EBR  WEL WBT HNBL NER

Lane Configurations 4 il LR ) LT

Traffic Volume (vph) 5 &5 285 565 135 565

Future Volume (vph) 345 65 285 565 135 565

Ideal Flow (wphpl) 1750 1750 1750 1750 1750 1750

Total Lozt time (g) 45 45 45 45 50 55

Lane Lil. Factor 085  1.00 i00 085 100 08B

Frt 100 085 100 1.00 1.000 085

Flt Protected 100 100 08 100 085 100

Satd. Flow {prof) 39T 1444 1630 39T 1630 2592

Fit Permitted 1.00 100 0% 100 085 1.00

Satd. Flow {perm) 39T 1444 1630 39T 1830 2592

Peak-hour factor, PHF 100 1.00 100 100  1.00 1.00

Adj. Flow [vph) M5 B5 265 5B 135 565

RTOR. Reduction {vph) 0 51 ] 0 0 200

Lane Group Flow (vph) M5 14 255 SEG 135 385

Heawy Vehicles (%) 4% By 2% 4% 2% 1%

Tum Type MA  Perm Split MA Prot  pt+ow

Protected Phases 4 3 3 5 23

Permittzd Fhazes 4 23

Actuated Green, G (g) 149 148 222 222 121 463

Effective Green, g () 148 143 222 222 1.1 453

Actuated g/C Rafio 021 02 032 032 016 085

Clearance Time (g} 453 45 45 45 4.0

Vehicle Extension (5} 42 42 20 20 0.2

Lane Grp Cap (vph) BTE 306 515 1011 257 1872

wiz Ratio Prot c.11 016 c018 008 cDi14

w's Rafic Perm 0.1

wic Rafio 0.51 005 051 05 053 022

Uriform Delay, d1 244 220 196 1998 271 51

Progression Factor 100 1.00 100 100  1.00 1.00

ncremental Delay, d2 048 0.1 04 04 0.9 0.0

Delay (s) 253 241 200 203 280 82

Lewvel of Service c C B C C A

Approach Delay (g) 248 202 26

Approach LOS H C A

Intercection Summary

HCM 2000 Control Delay 173 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 054

Actuated Cycle Length (5) 0.2 Sum of lost time (z) 195

Interzection Capacity Utilization 46.1% ICU Level of Service A

Analysic Period (min) 15

¢ Crifical Lane Group
Figure D-36: AM Peak LOS for Barnett Road at Alba Drive, PHF = 1
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HCM Signalized Intersection Capacity Analysis
91: Alba Drive & Bamett Road 0210/2021

R RN
Movement EBL EBT EBR WBL WBT WBR MNBL NBT MBR SBL SBT SBR
Lane Configurations LI N AL 5 ¥
Traffic Volume (vph) 5 805 ] 0 B0 15 0 0 ] 15 0 20
Future Volume [vph) 5 805 ] 0 B10 15 0 0 ] 15 0 20
ldeal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 7S 1750 1750
Total Lost time (g) 45 50 50 55 45
Lane Ll. Factor 100 095 035 1.00 1.00
Frpb, pedibikes 1.00 1.00 1.00 1.00 0.99
Flpb, pedibikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 085
Flt Protected 085 100 1.00 085 1.00
Satd. Flow {prof) 1645 3197 3155 1625 1454
Flt Permitizd 026 1.00 1.00 085 1.00
Satd. Flow {perm) A4 39 3155 1625 1454
Peak-hour factor, PHF i00 100 100 100 100 100 100 100 100 100 100 100
Adj. Flow [wph) 5 905 0 0 B10 15 0 0 0 15 0 20
RTOR Reduction {vph) 0 0 ] 0 1 ] 0 0 ] 0 0 18
Lane Group Flow {vph) 5 905 ] 0 B24 ] 0 0 ] 15 0 4
Confl. Peds. (8hr) g 3 3 L 1 L 5 1
Heavy Vehicles (%) 1% 4% 2% 2% 5% 7% 2% 2 e 2% 2% 1%
Tum Types pmi+pt NA Prot HA Perm Perm
Protected Phazes 7 4 3 8
Permitied Phases 4 2 &
Actuated Green, G (z) 305 305 256 54 10.4
Effective Green, g (s) 30 WS 256 BS 23
Actuated o/C Ratio 060 081 0.51 0.16 0.20
Clearance Time {g) 40 50 50 50 40
Vehicle Extension () 50 50 50 02 50
Lane Grp Cap (vph) 27 194 1618 288 288
wiz Ratio Prot 000 c.28 c0 26
wig Rafio Perm om c0.01 0.00
wic Rafic D02 048 0.5 0.05 0.1
Uriform Delay, di 45 53 80 17.0 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, 42 01 04 0.5 o0 0.0
Delay (s) 45 56 85 17.0 16.1
Level of Service A A A B B
Approach Delay (s) B 85 0.0 16.5
Approach LOS A A A B
Intergecfion Summary
HCM 2000 Control Delay 72 HCM 2000 Level of Service: A
HCM 2000 Violume to Capacity ratio 0.41
Actuated Cycle Length (s) 459 Sum of lost fime {s) 145
Intergection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15
¢ Critcal Lane Group
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Figure D-37: AM Peak LOS for Barnett Road at Highland Drive, PHF =1
HCM 6th Signalized Intersection Summary

90 Highland Drive & Bamett Road 02110/2021
ey o r ANt s

Movement EEL EBT EBR WBL WBT WBR NWBL NBT NWER SBL SBT  SBR
Lane Configurations i M NN A 5 ok F N ML

Traffic Volume (weh'h) 115 630 125 00 580 125 115 470 1305 150 535 130
Future Yolume (veh'h) 115 680 125 00 560 125 115 470 1305 150 535 130
Initial Qi (Qb), veh 0 0 0 0 0 0 0 0 0 ] 1] ]
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 1.00 100 100 100 100
Work Zone On Approach No Mo No Mo

Adj Sat Flow, veh/hiln 1776 1762 1748 1807 9621 1821 1654 1736 1673 1726 1726 1726
Adj Flow Rate, veh'h 115 680 125 00 560 125 115 470 1305 150 535 130
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Percent Heawvy Veh, % 1 2 3 3 2 2 7 1 2 1 1 1
Cap, veh'h 161 B51 481 758 1225 263 112 1034 T67 17 820 193
Arrive On Green oos 025 02 023 043 043 007 03X 0.3 007 0.3 0.31
Sat Flow_wveh/h 3261 3348 1481 3338 2833 609 1576 3299 1418 1844 2819 634
Grp Violume(v), weh/h 115 680 125 200 354 351 115 470 1305 150 134 i
Grp Sat Flow({s) yehhin 1641 1674 1431 1889 1730 1712 1576 1850 1418 1844 1840 1812
0} Servelg s}, & 48 255 32 305 19.5 19.7 a5 123 420 85 238 238
Cycle Q Clear{g_c), s 46 55 32 305 185 147 85 153 420 895 236 238
Frop In Lane 1.00 1.00  1.00 036 100 100 1.00 0.39
Lame Grp Caplc), veh'h 161 B51 481 750 T43 T40 112 1034 767 17 514 505
VIC RaBofX) 0. .80 .26 119 047 047 103 045 1.70 123 0685 085
Avail Caplc_a), veh'h & 1 547 (5] B16 ao7 112 1034 87 17 514 505
HCM Platoon Rabo 1.00 1.00 100 100 1.00 100 100 100 1.00 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 1.00 100 100 100 100
Uriiforern Delay (d), shveh 628 4638 138 518 271 272 623 369 143 823 3897 398
Incr Delay (d2), siveh 22 33 04 G964 0y 07 G934 14 3213 1792 6.3 65
Initizl & Delay(d3),siveh ] 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0

Saile BackOfl(50%) vehin 20 11.0 14 228 8.2 81 6.7 64 841 9.8 1003 103
Unzig. Movement Delay, siveh

LnGrp Delay(d),z/veh 650 507 142 1482 278 278 1557 383 3356 2415 460 463
LnGrp LOS E D B 5 C c - D F F D D
Approach Vol, vehih 920 1605 1690 815
Approach Delay, siveh 475 853 2507 821
Approach LOS D F F F

Timer - Assigned Phs 1 2 3 4 5 g 7 8

Phs Duration (G+Y+Rc), s 140 465 350 386 140 465 111 625

Change Period (Y+Rd), s 45 45 45 45 45 45 45 45

Max Green Setfing (Gmax), e 95 420 305 445 95 &0 13 632
Max O Clear Time (g_c+1),s 115 440 325 275 115 253 BE 2T

Green Ext Tme (p_c), s 0.0 0.0 0.0 (1 0.0 3.0 0.0 [
Intergection Summary
HCM 6th Cirl Delay 1410
HCM 6th LOS F
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Figure D-38: AM Peak LOS for Barnett Road at Ellendale Drive, PHF =1
HCM 6th Signalized Intersection Summary

94: Ellendale Drive & Bamnett Road 0211012021
R N

Movement EBL EBT EBR WEBL WBT WER MEL  NBT NER SBL  SBT SBR
Lane Configurations N A N A LT LT

Traffic Volume (veh/h) 15 1980 140 25 1415 35 120 15 20 L 25 70
Future Yolume (veh'h) 15 1880 140 25 1415 KL 120 15 20 55 25 70
Initial C (Qb), veh 0 0 0 0 0 ] 0 0 ] 0 0 ]
Ped-Bike Ad(A_pbT) 1.00 0.9 1.00 .99 099 .99 (.99 0.99
Parking Bus, Adj 100  1.00 1.00 100  1.00 1.00 100  1.00 1.00 100 100 1.00
Work Zone On Approach No No No No

Ad) Sat Flow, veh/h/in 1761 1747 1747 1650 1737 1747 1725 1811 1B11 1811 1754 1754
Adj Flow Rate, vehih 15 1880 140 25 1415 KLY 120 15 20 5 25 70
Peak Hour Factor 100 1.00 1.00 100  1.00 1.00 100 100 1.00 100 100 1.00
Percent Heawy Veh, % 1 2 2 ] 2 2 7 1 1 1 5 5
Cap, weh/h BT 1853 129 M 1pdD 45 e N 160 213 41 BS 239
Armive On Green Qos 059 058 002 0568 058 00 023 023 003 021 021
Sat Flow_ veh/h 1877 3148 24 1572 3 81 1843 695 b . - 403 1128
Grp Volume(v), veh'h 15 1033 1087 25 709 T41 120 0 35 55 0 95
Grp Sat Flow(s), vehhin 1877 1660 1706 1572 1651 1722 1643 0 1629 1725 0 1532
(1 Serve{g_s), & 12 &3 B8 23 4T3 480 75 0o 24 3B 0o 75
Cycle Q Clear{g_c). s 12 848 48 23 478 480 75 oo 24 38 0o i5
Prog In Lane 1.00 0.13 1.00 0.0% 1.00 0.57 1.00 0.74
Lane Grp Caplc), vehih BT 478 1005 & 523 963 a4 0 34 411 0 324
VIC Rafio(X) 017 1.08 1.08 072 0F7 097 035 000 009 013 000 029
Avail Caplc_a), veh'h Br o978 1005 a2 a23 963 N 0 374 449 0 324
HCM Platoon Rabo 1.00 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 100 100 1.00
Upstream Filter(l) 00 008 008 100  1.00 1.00 100 000 1.00 100 000 1.00
Unifiorm Delay (d), siveh 653 298 298 TOO 245 MB 429 00 437 422 oo 477
Incr Delay (d2), sheh 01 280 389 M7 6.1 L9 06 oo 05 01 1] 23
Initial & Delay(d3) sveh 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0

Thile BackOf)(50%).vehin 05 383 435 12 196 A5 04 00 1.1 16 0.0 31
Uneig. Movement Delay, siveh

LnGrp Deday(d) sfveh 654 576 &85 847 306 35 435 00 442 424 00 500
LnGrp LOS E F F F C G D A D D A D
Approach Vol, veh'h 2135 1475 155 150
Approach Delay, sfveh 6.2 ny 4317 472
Approach LOS E G ] D

Timer - Azzigned Phs 1 2 3 4 5 [ [ ]

Phs Duration (G+Y+Rc), & 85 375 77 B33 120 3/BO 120  B5D

Change Period (Y +Rc), & 45 45 45 45 43 45 45 43

Max Green Sefing (Gmax), e 75 305 75 805 75 305 75 805
MaxQ Clear Time (g c+l),s 56 44 43 866 95 &5 32 500

Green Ext Time (p_c). s 00 01 00 00 00 05 00 126

Intergection Summary

HCM 6th Cirl Delay 49,9

HCM 6th LOS D
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Figure D-39: AM Peak LOS for Riverside/ OR 99 at Stewart Avenue, PHF =1
HCM 6th Signalized Intersection Summary

84 Riverside/OR99 & Stewart 0211072021
U T M PO e A N
Movement EBL EBT EBR WBL WBT WBR SEL  SET SER NWL NWT NWR
Lane Configurations N oAb N4 N Ab LR T § T
Traffic Volume (vehh) 220 615 330 15 215 55 85 535 200 410 895 15
Future Volume (vehih) 220 613 330 15 215 55 85 535 200 410 B35 15
Initial O (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Ad(A_pbT) 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100  1.00 100 100  1.00 100 100 1.00 1.00 1.00 100  1.00
Work Zone On Approach Mo N Mo Mo
Adj Sat Flow, veh/hiln 668 1709 1708 1723 17089 1708 1456 1580 1580 1634 1620 1673
Adj Flow Rate, veh'h 220 613 330 15 215 55 85 535 200 410 B95 0
Peak Hour Factor 100  1.00 100 100  1.00 100 100  1.00 1.00 1.00 100  1.00
Percent Heawvy Veh, % & 3 3 2 3 3 20 10 10 ] & 2
Cap, veh'h 236 670 359 13 452 121 20 725 270 443 1287
Arrive On Green 015 033 033 0N 018 04% 007 034 03 015 042 000
Sat Flow, veh/h 1568 2041 1085 1841 2573 B44 1387 2155 B02 3018 3078 1418
Grp Violume(v), veh'h 220 433 458 15 134 138 &5 3T5 360 410 B35 0
Grp Sat Flow(z),vehhin 1588 1624 1312 1e41 1624 1593 1387 1511 1446 1509 1539 1418
0 Serve(g_s), & 151 s Hs 0& &0 B4 BT 241 32 148 252 0.0
Cycle Q Clear{g_c), s 15.1 Ny 33 08 &0 g4 67 241 M2 148 262 0.0
Prog In Lane 1.00 072 1.00 040 100 05:  1.00 1.00
Lane Grp Cap{c), veh'h 236 533 435 13 304 299 a0 508 436 443 1287
VIC Rafio(X) 083 092 0% 120 044 Q48 024 074 074 053 0.70
Avail Caplc_a), veh'h 269 546 509 33 472 454 240 508 436 521 1287
HCM Platoon Ratio 1.00 1.00 100 100 1.00 100 100  1.00 1.00 1.00 1.00 1.00
Ulpstream Filter([) 100  1.00 100 100  4.00 100 100  1.00 1.00 1.00 100 Qw0
Uniform Delay (d), siveh 4653 355 355 H46 386 34T 82 322 323 463 26.3 0.0
Incr Delay {d2), siveh M3 202 213 1367 07 08 160 92 48 194 3 0.0
Initizl & Delay(d3),siveh 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.a 0.0

taile BackOf(50%),vehin 8 152 143 08 32 33 27 9.8 96 6.5 85 0.0
Unsig. Movement Delay, siveh

LnGrp Delay{d) siveh 776 557 568 1903 403 405 672 414 420 858 294 0.0
LnGrp LOS E E E F O D E O O E C
Approach Vol, vehih 1165 265 B20 1305 A
Approach Delay, 2hveh 60.2 433 443 40 8
Approach LOS E b o D

Timer - Assigned Phs 1 2 3 4 5 & T 8

Phs Dwration (G+Y+Rc), & 122 514 58 408 211 424 M3 251

Change Period (Y+Re), & 40 L4 4.0 45 40 *54 40 45

Max Green Seffing (Gmax), & 200 * 220 IO 200 I M0 320
Max Q Clear Time (g_c+ll), s 87 282 28 3389 168 282 171 10.4

Green Ext Tame (p_c), & 01 64 0.0 22 04 70 03 25
Interzection Summary

HCM &th Ctrl Delzy 458

HCM &th LOS D

Motes

* HCM Bth computational engine requires equal clearance imes for the phases crossing the barmier.
Unsignalized Delay for [NWR] is excluded from calculations of the approach delay and intersection delay.
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Figure D-40: PM Peak LOS for Barnett Road at Stewart Avenue, PHF =1
HCM Signalized Intersection Capacity Analysis

83: Stewart Avenue & Bamett Road 0211072021
-y ¢ TN 7

Movement EBT EBR WBL WBT HWBL NBR

Lane Configurations -H‘ F "i -'“" "i FF

Traffic Volume (veh) 725 240 430 810 215 330

Future Volume (vph) 725 240 430 810 215 330

ldeal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Total Lost time (g) 45 45 45 45 5.0 55

Lame Ual. Factor 085  1.00 100 085 100 088

Frt 100 085 100 1.00 1.00 085

Fit Protected 100 100 025 100 085 100

Satd. Flow (pro) 3292 1473 1848 3228 1646 2592

Fit Permitted 1.00 100 0% 100 085 100

Satd. Flow [perm) 3282 1473 1848 3208 1B46 2592

Peak-hour factor, PHF 100 1.00 100 100  1.00 1.00

Adj. Flow (vph) 725 240 430 810 215 330

RTOR Reduction {vph) 0 149 1] 0 0 163

Lane Group Flow {vph) 725 91 430 810 215 27

Heavy Vehicles (%) 1% 1% 1% 3% 1% 1%

Tum Typs NA  Perm Split A Prot  pt+ov

Protected Phases 4 3 3 5 23

Permitied Phases 2 23

Actuated Green, G (s) 249 243 222 222 183 485

Effective Green, g (s) 248 M5 22 222 143 485

Actuated o/C Rafio 030 030 027 027 047 058

Clearance Time (g) 45 45 45 L5 40

Vehicle Extension (g) 42 42 20 20 0.2

Lane Grp Cap (vph) 482 439 438 859 282 1507

viz Rafio Pro cl_22 cld 025 c0D13 o009

viz Ratic Perm (.08

vic Ratio 074 0 088 0% 07 015

Uniform Delay, df 263 21% 304 300 328 &80

Progreszion Fachor 100  1.00 100 100  1.00 1.00

incremental Delay, d2 32 04 378 181 10.4 0.0

Delay (z) 285 X2 BB3 431 4314 80

Lewvel of Service C C E D o A

Approach Delay (=) 217 551 206

Approach LOS H E C

Intergection Summary

HCM 2000 Control Delay 383 HCM 2000 Level of Service o

HCM 2000 Volume to Capacity ratio 082

Actuated Cycle Length () 834 Sum of lost time (s) 195

Intersection Capacity Uiilization T2.2% ICU Level of Service C

Analysis Period (min) 15

¢ Crifical Lane Group
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Figure D-41: PM Peak LOS for Barnett Road at Alba Drive, PHF =1
HCM Signalized Intersection Capacity Analysis

91: Alba Drive & Bamett Road 0211042021
2wy =Nt S

Movement EBL EBT EBR WEL WBT WBR MBL NBT MBR SBL SBT SBR
Lane Configurations LI L w "
Traffic Volurne (veh) 15 1100 ] 0 1215 40 0 0 ] 35 ] 5
Future Volurme [vph) 15 1100 ] 0 1215 40 0 0 0 k) 0 2%
ldeal Flow (wphpl) 1750 1750 1750 170 1750 1750 1750 1750 1750 1750 1750 1750
Total Lozt ime (g) 45 50 50 55 45
Lane Ul. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, pedibikes 1.00 1.00 1.00 1.00 0.99
Flpb, pedibikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 085
Flt Protected 085 1.00 1.00 085 1.00
Satd. Flow (prof) 1554 3292 32 1623 1454
Flt Permitted 018 1.00 1.00 0485 1.00
Satd. Flow (perm) 257 3292 32M 1623 1454
Peak-hour factor, PHF 1.00 1.00 100 100  1.00 100 100 100 100 100 100  1.00
Adj. Flow (wph) 15 1100 0 0 1215 40 0 0 0 5 0 25
RTOR. Reduction {vph) 0 0 ] 0 1 ] 0 0 ] 0 0 2
Lane Group Flow {vph) 15 1100 ] 0 1254 ] 0 0 0 k) 0 4
Confl. Peds. (&hr) 5 3 3 & 1 & 5 1
Heawy Vehicles (%) 7% 1% 2% 2% 1% 1% 2% % 2% 2% 2% %
Tum Type prm+pt MA Prot HA Perm Perm
Protected Phazes 7 4 3 8
Pemmitted Phases 4 2 13
Actuated Green, G (5) 474 47 4 425 94 104
Effective Green, g (s) 468 474 425 8o 23
Actuated g/C Rafio 070 0.1 064 0.13 015
Clearance Time (5) 40 50 50 50 40
Vehide Extension (&) 50 50 50 02 50
Lane Grp Cap (vph) iBB 2335 2081 26 25
wis Ratic Prot 000 033 ci).38
viz Rafic Perm 0.08 cl.02 0.00
vic Ratio (.08 047 0.60 0.16 0.02
Uniform Delay, di 44 42 7.2 256 243
Progreseion Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 04 0.3 07 01 01
Delay (s) 48 45 79 258 244
Level of Service A A A c c
Approach Delay (g) 45 79 0.0 252
Approach LOS A A A C
Intergection Summary
HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0324
Actuated Cycle Length (s) 668 Sum of lost ime (5] 145
ntersection Capacity Utilization 50.5% CU Level of Service A
Analysis Period (min) 15
¢ Crifical Lane Group
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Figure D-42: PM Peak LOS for Barnett Road at Highland Drive, PHF =1
HCM 6th Signalized Intersection Summary
90: Highland Drive & Bamett Road 0211012021

RN RN
NER

Mowement EEL EBT EBR WBL WBT WBR  NBEL NBT SBL  SBT  SBR
Lane Configurations LT S F NN AL L ¥ N A

Traffic Volume (vehh) 210 630 295 855 Ba5 115 200 &05 B70 100 720 210
Future Volume (veh'h) 210 630 295 855 B45 115 200 E05 B70 100 720 210
Initial Q (Qp), veh 0 0 0 0 1] 0 0 0 ] 0 0 0
Ped-Bike Ad(A_pbT) 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 1.00 1.00 100  1.00 1.00 1.00 1.00 100 100
Work Zone On Approach iz Mo Mo No

Adj Sat Flow, veh/hiln 1887 1712 1712 1887 1667 1712 1658 1712 1712 1847 1687 1867
Adj Flow Rate, vehih 210 630 295 855 B4s 115 200 &05 B70 100 720 210
Peak Hour Factor 100 100 100 1.00 1.00 100  1.00 1.00 1.00 1.00 100 100
Percent Heavy Veh, % 1 1 1 1 1 1 5 1 1 4 1 1
Cap, veh'h 248 T4E 5R 694 1339 182 216 & 787 215 505 147
Arrive On Gresn oo 023 0.23 032 047 047 014 021 0.21 0.14 0.1 021
Sat Flow, veh/h 316 3252 1450 2153 2634 386 1579 3252 1450 1569 2447 714
Grp Volume(v), veh'h 210 630 295 955 473 432 200 &05 870 100 471 458
Grp Sat Flow(s), vehhin 1558 1626 1450 1076 1602 1617 1579 1626 1450 1569 1e02 1558
1 Servelg ) & 114 318 43 55.5 JBE Hs 25 3.2 355 101 355 355
Cycle Q Clear(g_c), s 114 313 43 55.5 JBE HBE 215 N2 355 10.1 355 355
Prop In Lane 1.00 1.00 1.00 024 100 1.00 1.00 0.46
Lane Grp Cap{c), veh'h 248 T4E 53R £54 757 64 216 &7 767 25 i 322
VIC RatiofX) 085 B4 0.55 1.36 063 083 082 0.80 113 0.47 143 143
Avail Cap(c_a), veh'h 1005 860 582 624 a7 764 24 LT 787 232 3 322
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 100 100 1.00 1.00 100  1.00 1.00 1.00 1.00 100 100
Uniform Delay (d), siveh 78.1 B4 433 58.3 21 LN 734 66._6 40.5 66.4 683  B83
Incr Delay (d2), shveh 3 .5 14 17749 20 20 362 176 781 08 2084 209.0
Initial 0 Delay(d3) siveh (it 0.0 0.0 0.0 0.0 0.0 0.0 0o 0.0 0.0 (it 0.0

taile BackOf(50%), wehin 47 140 104 323 15.6 158 108 146 258 41 337 328
Unsig. Movement Delay, siveh

LnGrp Delay(d), siveh B12 708 448 2362 361 31 1085 B42 1166 690 2TET 2772
LnGrp LOS F E D F O D F F F E F F
Appeoach Vol, veh'h 1135 1915 1675 1030
Approach Delay, siveh 66.0 135.9 104.0 256.6
Appeoach LOS E F F F

Timer - Assigned Phs 1 2 3 4 5 & i 8

Phs Duration (G+Y+Rc), & 281 400 &00 440 281 400 182 858

Change Period (Y+Rc), & 45 45 45 45 43 45 435 4.3

Max Green Setfing (Gmax), & 255 355 565 455 2355 385 555 455
Max Q Clear Time (g_c+l1), 2 121 3r5 &75 338 235 375 134 408

Green Ext Time (p_c), 5 01 00 00 56 00 00 02 32
Interzection Summary
HCM 6th Ctrl Delay 1345
HCM 6th LOS F
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Figure D-43: PM Peak LOS for Barnett Road at Ellendale Drive, PHF = 1
HCM 6th Signalized Intersection Summary
94: Ellendale Drive & Bamett Road 02/10/2021

Py ANt
Movement EBEL EBT EBR WBL WBT WBR MNBEL NMNBT MBR SBL SBT SBR
Lane Configurations 5 M N MM LT LT

Traffic Wolume (wehh) 30 1345 225 55 1895 15 185 30 45 k] 15 B
Future Yolume (veh'h) 30 1345 225 55 1885 15 185 30 45 k- 15 35
Initial Q2 (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Ad(A_peT) 1.00 02  1.00 098 089 093 029 0.99
Farking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Apgroach M Mo Mo No

Adj Sat Flow, veh/hiln 9 1736 1736 1736 1736 1736 173 1736 1736 1736 1736 1736
Adj Flow Rate, veh'h 30 1345 225 55 1685 15 185 30 45 35 15 35
Peak Hour Factor i00 100 100 100 100 100 100 100 100 100 100 100
Percent Heawvy Vieh, % 3 1 1 1 1 1 1 1 1 1 1 1
Cap, veh'h 48 1483 245 BE 1757 16 444 170 254 72 ar 226
Arrive On Green gos 052 05 005 052 Q52 o0 027 027 003 02 021
Sat Flow_wveh/h 930 2829 488 1854 3351 1854 22 434 164 455 1083
Grp Volume(v), veh/h 30 778 792 55 B34 376 185 0 75 35 0 50
Grp Sat Flow{s) vehhin 930 1650 1647 1854 1650 1731 154 0 1556 1654 0 1526
Q1 Servelg s}, & 45 B4 635 47 700 T3 125 ] 53 24 0o 313
Cycle Q Clear{g_c), s 45  BiA B35 47 T0O T3 125 Q. 53 24 0.0 348
Frop In Lane 1.00 028 100 00z 100 080  1.00 0.70
Lane Grp Caplc), vehh 45 Be5 863 86 BES q07 444 0 424 7z 0 323
VIC RatioX) 0Bz 080 022 Oe4 08 08 042 000 013 002 000 015
Avail Caplc_a), veh/h 43 BES 883 BB BES 807 444 0 424 415 0 323
HCM Platoon Rato 1.00 1.00 100 100 1.00 100 100 1.00 1.00 100 100 1.00
Upstream Filter(l) 0 0.3 0.3 100 100 100 100 000 100 100 000 100
Uniform Delay (d). siveh 669 308 34 669 328 330 365 00 400 427 oo 462
Incr Delay (d2), siveh 72 5.2 62 147 230 X8 05 0.0 03 01 0.0 10
Initizl & Delay(d3),s/veh 0.0 0.0 0.0 0o 0.0 0.0 00 ] 0.0 0.0 0o 0.0

Shile BackOf(50%) wehin 12 247 AT 23 323 139 52 ] 22 10 0o 186
Unzig. Movement Delay, 2iveh

LnGrp Delay(d),s/veh 741 360 375 B16 560 557 381 00 M0 428 00 473
LnGrp LOS E D D F E E D A D D A D
Aperoach Vol, vehih 1600 1765 260 85
Approach Delay, siveh 375 56 6 396 454
Approach LOS D E D D

Timer - Assigned Phe 1 2 3 4 5 g 7 8

Phs Duration [G+Y+Rc), & 83 437 120 800 170 350 120 800

Change Period (Y+Rc), s 45 45 45 45 45 45 45 45

Max Green Seffing (Gmax), s 75 355 7% 715 125 35 75 755
Max Q Clear Time (g_c+l1), s 44 73 67 B85 123 58 65 723

Gresn Ext Time (p_c). & 00 04 00 70 00 02 00 27
Intersection Summary
HCM 6th Ctrl Delay 469
HCM 6th LOS D
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Figure D-44: PM Peak LOS for Riverside/OR 99 at Stewart Avenue, PHF =1
HCM 6th Signalized Intersection Summary

84 Riverside/OR99 & Stewart 021072021
L N U T T V. S N N
Movement EBL EBT EBR WBL WBT WEBR SEL  SET SER NWL NWT NWR
Lane Configurations LI LI LS LA L ul
Traffic Volume (vehih) 530 305 225 75 445 245 130 1085 205 695 615 220
Future Volume [veh'h) 530 305 225 75 445 245 130 1085 205 695 615 220
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adi(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No N M Mo
Ad) Sat Flow, veh/hiln 708 1726 1726 1709 1723 1723 1604 1713 1713 1695 1709 16B2
Adj Flow Rate, veh'h 530 305 225 75 445 245 130 1085 205 695 615 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heawvy Vieh, % 3 1 1 3 2 2 10 2 2 4 3 5
Cap, veh'h 253 E55 471 B2 519 284 14 788 148 463 1115
Arrive On Gresn 016 0.36 0.3 0.05 025 0.25 0.0 029 0.24 0.15 0.34 0.00
Sat Flow, veh/h 1628 1821 1309 1628 243 1116 1528 2733 515 M 3T 1425
Grp Volume(v), vehih 530 274 256 75 356 334 130 g45 Ed5 695 &15 0
Grp Sat Flow(s) vehhin 1628 1640 1491 1628 1637 1522 1528 1627 1620 1566 1624 1425
Q Serve(g =), & 200 16.5 171 54 266 270 1049 370 BT 19.0 187 0.0
Cycle Q Clear{g_c), = 200 165 171 54 286 20 108 370 370 19.0 187 0.0
Prog In Lane 1.00 0.88 1.00 073 1.00 0.32 1.00 1.00
Lane Grp Cap(c), vehih 253 530 53 82 416 387 141 468 466 463 1115
VIC Rafio(X) 208 046 0.45 0.42 086 0.86 0.92 1.38 1.38 1.50 0.55
Avail Caplc_a), vehih 253 530 53 266 465 432 226 468 466 463 1115
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upzctream Filisr(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Unifizrm Delay (d). siveh 543 6 EE:] 08 457 453 GT: ] 458 458 S48 342 0.0
Incr Delay (d2), siveh 505 4 04 05 144 129 147 209 1825 1860 268 20 0.0
nitial O Delay(d3),s/veh ] 0.0 0.0 0o 0.0 0.0 00 oo 0.0 0.0 oo 0.0

tile BackOi(50%) vehin 436 &6 6.2 27 12.2 1.7 5.0 3|4 BT 225 78 0.0
Unzig. Movement Delay, siveh

LnGrp Delay(d) siveh 5597 321 323 762 586 606 TBB 2283 2318 M6 362 0.0
LnGrp LOS F C c E E E E F F F D
Approach Vol, veh'h 1060 T65 1420 1310 A
Approach Delay, shieh 2959 61.1 216.2 1717
Approach LOS F E F F

Timer - Assigned Phs 1 2 3 4 5 & T 8

Phz Duration (G+Y+Rc), & 169 485 114 50.7 240 424 250 372

Change Period (Y+Rc), & a0 *54 4.0 45 40 *54 40 45

Max Green Seffing (Gmax), & 20.0 36 220 30 200 "3 210 365
Max 0 Clear Time (g_c+l1),s 128 247 78 184 Ao @0 220 280

Green Ext Tme (p_c) = 01 84 01 50 00 00 00 37
Intersection Summary

HCM 6th Cirl Delay 1959

HCM 6th LOS F

Motes:

* HCM Bth computational engine requires equal clearance times for the phases crossing the barrier
Unzignalized Delay for [NWR] is excluded from calculations of the approach delay and intersection delay.

Signal Timing and Phasing

Figure D-45: AM and PM Peak Barnett Road at Stewart Avenue Signal Timing
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Timings

83 3tewart Avenue & Bamett Road 02102024
- TN

LaneGroup  EBT EBR WBL WBT NBL NBR 21 @ @

Lane Configurations  F N M4 5 7

Traffic Volurne (vih) 725 240 430 810 215 380

Future Volurne (vph) 725 240 430 &0 215 380

Tum Type WA  Perm  Split A Prot  pt+ov

Protected Phases 4 3 3 5 23 1 2 6
Permitied Phases £ 23

Detector Phase 4 4 3 3 5 23

Switch Phase

Minirmurn Initial (=) 100 10.0 4.0 40 1.0 1.0 10.0 10.0
Mirirnurn Split (3) 330 30 M0 240 320 B0 145 M0
Total Split (=) 420 420 250 250 320 330 M0 Mo
Total Split (%) ME% IME% 168% 188% 2M41% 25% 16%  26%
Yelow Time (3) 40 40 40 40 315 35 40 40
All-Red Time (z) 05 05 05 05 05 05 0s 05
Lost Time Adjust (s) ] 0.0 00 0o 1.0

Tofal Lozt Teme: () 45 45 45 &5 50

LeadiLag Lag Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone Mone Nome Nome  Mone MNone None  MNone
Act Effict Green (5) 264 w4 221 221 148 453

Actuzsted g/C Rafio 0.32 0.32 027 027 018 055

wic Rafio 072 0.41 103 099 077 028

Control Deday 34 85 B43 614 5259 14

Queue Delay 0.0 0.0 0.0 oo 0.0 0.0

Total Delay N4 85 B438 614 529 14

LOE C A F E D A

Approach Delay 257 695 196

Approach LOS C E B

Infersection Sw0RSRFOY 0000000000000
Cycle Length: 133

Actuated Cycle Length: 82.5

Matural Cycle; 125

Control Type: Actuated-Uncoordinated

Maximum wic Ratio: 1.03

Intersection Signal Delay: 3.7 Intersection LOS: D

Interesction Capacity Utilization 72.2% ICU Level of Service C

Analysis Pesiod (min) 15

Sphts and Phases: 83 Stewart Awenue & Bamett Road

&
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Figure D-46: AM and PM Peak Barnett Road at Stewart Avenue Signal Phasing

Phasings
83 Stewart Avenue & Bamett Road 02M10/2021
-y TN 7
Lane Group EBT EBR WBL WBT NBL NBR 21 a2 a6
Protected Phases L 3 3 5 23 1 2 [
Pemmitted Phases 4 23
Minimurm Initial (<) 1000 10.0 4.0 40 1.0 1.0 10.0 10.0
Minimum Split {s) 330 330 MD 240 320 330 145 M0
Total Split (5) 20 420 25.0 250 320 330 M0 M0
Total Split (%) ME% JM6% 188% 188% 241% 25%  16%  26%
Maxirurn Green () ¥s5 5 205 205 280 290 165 25
Yelow Time (g) 40 40 40 &0 35 35 40 40
All-Red Time (g) 05 0.5 05 05 05 05 05 05
LeadiLag Lag lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yeg Yes Yes
Vehicle Extension (g) 42 42 20 20 02 1.0 25 02
Minimum Gap (g) 2.0 20 20 20 0.2 02 1.0 0.2
Time Before Reducs (g) 00 100 0.0 0.0 0o 0.0 50 0o
Time To Reduce (g} 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0
Recall Mode Mome Mone MNome Mome  Mone MNone  None  Mone
Walk Time [z} g0 6.0 g0 6.0 6.0
Flazh Dont Walk (s) 20 220 20 230 20
Pedectrian Calls (Zhr) 10 10 0 0 10
30th %ile Green () ¥5 3ITH A5 205 280 00 B0 20
S0th %ile Term Code Max Max Max Max Max Skip Hold Ped
Tith %ile Green () 291 231 205 205 168 00 183 0.0
T0th %ile Term Code Gap Gap Max Max Gap Skip  Hold Skip
50th %ile Green () X6 X6 25 205 142 0o 137 0.0
50th %ile Term Code Gap Gap Max Max Gap Skip  Hold Skip
J0th %ile Green (3) 26 26 205 2056 114 00 1089 0.0
30th %ile Term Code Gap Gap Max Max Gap Skip Hold Skip
10th %ile Green () 169 169 205 205 105 00 100 0.0
10th %ile Term Code Gap Gap Max Max Hold Skip Min Skip
Intergection Summary
Cycle Length: 133
Actuated Cycle Length: 82.5
Control Type: Actuated-Uncoordinated
30th %ile Actuated Cycle: 1325
T0th %ile Actuated Cycle: 79.4
50th %ile Actuated Cycle: 733
30th %ile Actuated Cycle: 865
10th %ile Actuated Cycle: 80.%
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Figure D-47: AM and PM Peak Barnett Road at Alba Drive Signal Timing

Timings

91: Alba Drive & Bamett Road 02102021
A = NS

Lane Group EBL EBT WBT SBL SBR 23

Lane Configurations L * .

Traffic Volume [wph) 15 100 1215 35 25

Future Volume [vph) 15 1100 1215 35 25

Tum Typs pm+pt MNA NA  Pemm  Pemm

Protected Phazes [ 4 i 3

Permitied Phages 4 2 &

Detector Phase 7 4 & 2 B

Switch Phase

Minimum Initial (g} 50 10.0 10.0 1.0 5.0 5.0

Minimurm Split (z) 90 M0 20 300 280 80

Total Split (5) 12.0 800 680 400 290 9.0

Total Spilit (%) 93% 820% 527% 310% 225% 7%

Yelow Time (5] 35 410 40 40 35 35

All-Red Time (g) 05 1.0 10 10 05 05

Lot Time Adjust (s) 05 0.0 0o 153 05

Total Lozt Time () 45 50 5.0 85 45

LeadilLag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode Mone  MNone  MNome Min  Mone  None

Act Effict Green (£) 476 472 458 ar i)

Actusted ofC Ratio 0.7 0.70 D& 013 015

vic Rafi 0.05 0.51 061 0.18 0.11

Control Delay 41 8.0 a0 A3 40

Ousue Delay 0.0 00 03 oo 00

Tatal Delay 41 6.0 93 M3 40

LOS & A A c A

Approach Delay 559 893

Apgeoach LOS A A

Intergection Summary

Cycle Length: 129

Actusted Cycle Length: 673

Matural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum wc Ratio: 0.81

Interzection Signal Delay: 8.0 Interesction LOS: A

Intergection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

Sphtc and Phases:  91: Alba Drive & Bamnett Road
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Figure D-48: AM and PM Peak Barnett Road at Alba Drive Signal Phasing

Phasings

91: Alba Drive & Bamett Road 0211072021
A N4

Lane Group EBL EBT WBT SBL SBR a3

Protected Phazes [ 4 B 3

Permitied Phases 4 2 6

Minirmurm Initial (=) 50 10.0 10.0 1.0 5.0 5.0

Minirmum Spiit (2] 9.0 240 20 300 2490 90

Total Sglit (s) 12.0 80.0 BBD 400 240 2.0

Tofal Split (%) 93% 820% S27Th 0% 225% T%

Maximum Green (g} a0 0 830 350 250 5.0

Yelow Time (s) 35 40 40 40 35 15

All-Red Time (5] 0.5 1.0 10 1.0 0.5 0.5

Lead/Lag Lead Lag Lag Lead

Lead-Lag Oplimize? Yes Yez Yes Yez

Vehicle Extension (g) 5.0 5.0 5.0 02 5.0 5.0

Minirmum Gap (=) 1.5 1.0 2.0 02 1.0 15

Time Before Reduce (g) 50 00 5.0 0.0 50 50

Time To Reduce (&) 0.a 40.0 400 0.0 0.0 0.0

Recall Mode Mone  Mone  None Min Mone None

Walk Tirne (2} k. 60 k0 &0

Flash Dont Walk (g) 13.0 130 180 14.0

Pedezirian Calls (Ehr) 10 10 10 10

90th %ile Green (z) a.0 75.0 630 250 260 0.0

30th ile Term Code Max  Hold Max Ped Hold Ship

T0ih %ile Green (s) 00 457 457 B5 [ 0.0

T0th %ile Term Code SKip Hold Gap  Hold Gap Skip

50th %ile Green (s) oo 428 428 6.5 i5 0.0

50th %ile Term Code Skip Hold Gap  Hold Gap Skip

30ih %ile Green (3) 0.0 3a1 381 65 i5b 0.0

J0th %ile Term Code Skip Hold Gap Hold Hold Ship

10ih %ile Green (s) 0.0 330 330 B5 [ 0.0

10th %sile Term Code Skip Hold Gap  Hold Hold Ship

Intergection Summary

Cycle Length: 129

Actuated Cycle Length: 67_3

Control Type: Actuated-Uncoordinated

30th %ile Actuated Cycle: 110

T0th %ile Actuated Cycle: 82.2

50th %ile Actuated Cycle: 59.3

J0th %ile Actuated Cycle- 556

10th %ile Actuated Cycle: 49.5
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Figure D-49: AM Peak Barnett Road at Highland Drive Signal Timing

Timings
90: Highland Drive & Bamett Road 02/10/2021
A ey Nt A
Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL EBT
Lane Configurations LT X . . T . . ™
Traffic Volume {vigh) 115 E80 125 00 BED 115 470 1305 150 535
Future Volume [vph) 115 a0 125 00 580 115 470 1305 150 535
Tum Typs Prot WA pm+ow Prot WA Prot NA  pm+ov Prot BA
Protected Phazes 7 4 5 3 3 5 2 3 1 G
Pemmitied Phases 4 2
Detector Phase 7 4 5 3 8 5 2 3 1 6
Switch Phaze
Minirmurn Initial {s) 50 50 50 50 50 50 50 5.0 50 50
Minirmum Split {z) 100 430 10.0 10,0 380 100 430 10,0 0.0 450
Total Split (5) 158 430 14.0 350 67.7 140 465 350 140 485
Total Sglit (%) 109% 3% 97% 242% 489% 97% 322% M2% 9Tw 122%
‘Yellow Time (5] 40 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 05 05 05 05 05 05 05
Lost Time Adjust (s) 00 0.0 00 0.0 0.0 0.0 ] 0.0 0.0 00
Total Lest Tme () 45 45 45 45 45 45 45 45 45 45
LeadiLag Lead Lag Lay Lead Lag lag Llead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone Min None  Mone Min  Nons Max MNone  Mone Max
Act Effict Green () 90 423 523 305 643 85 420 725 95 420
Actuated g'C Ratio 0.06 0.30 0.37 021 045 007 0.29 0.51 0.07 0.28
wic Rafio 059 082 023 1.34 051 140 D86 220 195 084
Control Delay 771 £3.2 76 2051 287 2735  4B2 Ge42 4903 55.2
Queue Delay 00 0o 0.0 ] 0o 0.0 0.0 0.0 00 00
Total Delay 77 632 76 2051 287 2735  4B2 5ed42 4903 55.2
LOS E E A F C F D F F E
Approach Delay 58.3 1255 41049 1471
Approach LOS E F F F
Intersaction Summary
Cycle Length: 144.5
Actuated Cycle Length: 142.8
Matural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum wic Ratio: 2.20
Intersaction Signal Delay: 2254 Intersaciion LOS: F
Intersection Capacity Utilization 130.6% ICU LLevel of Service H

Analysis Period (min) 15

Sphitz and Phaszes:  90: Highland Drive & Bamett Rioad
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Figure D-50: AM Peak Barnett Road at Highland Drive Signal Phasing

Phasings
90: Highland Drive & Bamett Road 0210i2021
O T 2 N BV
Lane Group EBL EBT EBR WBL WBT NBL WNBT NBR SBL  SBT
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitied Phazes 4 2
Minirnum Initial (=) 50 5.0 5.0 50 5.0 5.0 50 5.0 50 50
Minirmum Split (2] 100 430 100 100 380 100 430 100 100 450
Totzl Spiit (=) 158 430 140 350 877 140 465 350 140 465
Totzl Spiit (%) 109% 33%% 97% 242% 469% 97% 322% M2% ATR 3122%
Maximum Grzen (g} 113 445 95 305 B32 95 420 305 95 420
Yelow Time (z) 40 40 40 40 40 40 40 40 40 40
All-Fed Time (z) 05 05 05 05 05 05 0.5 05 05 05
Leadllag Lead Lag lag Lead Lag lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extenzion (g) 15 432 15 15 432 15 25 15 15 25
Minimum Gap (=) 15 20 15 15 30 15 10 15 15 10
Time Before Reduce (g) 0.0 50 0.0 0.0 50 00 100 0o 00 100
Time To Reduce () 0o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Recall Mode Naone Min  Nons  None Min  None Max MNome MNone Max
Walk Time (z) a0 a0 i i
Flagh Dont Walk (=) 280 280 220 20
Pedestrian Calls (Zhr) 0 0 0 0
90th %ile Green (g) 113 445 95 305 B3Y 95 420 305 95 420
90th %ile Term Code Max Max Max Max  Hold Max  MaxR Max Max MaxR
T0th %ile Green (g) 106 445 895 305 B44 95 420 305 95 420
T0th %ile Term Code Gap Max Max Max  Hold Max MaxR Max Max MaxR
50th %ile Green (g) 93 445 95 305 B5Y 95 420 305 95 420
50th %ile Term Code Gap Max Max Max  Hold Max MaxR Max Max MaxR
30th %ile Green (s) 80 434 95 305 B59 95 420 305 95 420
30th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max Max MaxR
10th %ile Green (g) 6.1 373 95 305 B1Y 95 420 305 95 420
10th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max Max MaxR
Intergection Summary
Cycle Length: 1445
Actuated Cycle Length: 142.8
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 1445
TOth %ile Actuated Cycle: 144 5
50th %ile Actuated Cycle: 144 5
30th %ile Actuated Cycle: 1434
10th %ile Actuated Cycle: 137.3
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Figure D-51: PM Peak Barnett Road at Highland Drive Signal Timing

Timings
50: Highland Drive & Bamett Road 021072021
ey Nt A
Lane Group EBEL EBT EBR WBL WEBT NBL NBT NBR  SBL  &BT
Lane Configurations LT X S RN A 5 ol L
Traffic Volume (vph) 210 630 295 955 B45 200 605 &70 100 720
Future Volume [vph) 210 630 285 455 545 200 805 &70 100 720
Tum Typs Prot NA  pme+ov Prot A Prot NA  pm+ov Prot A
Protected Phases 7 4 5 3 4 = 2 3 1 &
Permitied Phases 4 2
Detector Phaze 7 4 5 3 8 5 2 3 1 6
Switch Phase
Minimum Initial (5} 50 &0 50 50 &0 5.0 50 50 50 50
Minimum Split (5] 100 430 10.0 10,0 380 100 335 10.0 00 335
Total Sgplit (=) 60.0 500 300 600 500 X0 400 80.0 00 400
Total Sglit (%) 333 FER 6T% 333% 278% 167w 222% 333% 187k 23%
Yedow Time (5) 40 41 4.0 40 40 4.0 410 410 40 410
All-Red Time (5] 05 0.5 05 05 0.5 05 05 05 05 05
Lozt Time Adjust (g) 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 00
Total Lost Teme (s) 45 45 45 45 45 45 45 45 45 45
Lead/Lag lead Lead Lag Lag Lag lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone Min HNone  None Min  None Max Nome HMone Mone
Art Effot Green (2) 170 455 755  B&S M0 K5 35 855 285 355
Actuated g'C Rafic o 025 D42 0.3 047 014 020 053 014 020
vic Rafio 076 100 050 1.81 070 102 106 1.09 0.51 158
Control Delay 961 36.6 331 40349 414 1383 1201 821 805 328
CQueue Delay 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.1 96 B 331 4038 414 133 1201 821 ans 328
LOS F F c F ] F F F F F
Approach Delay 4.6 2366 106.3 2630
Approach LOS F F F F
Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 180
Matural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum wic Raftio: 1.81
Intersection Signal Delay: 177.0 Intersection LOS: F
Intereection Capacity Utilization 106 6% ICU Level of Service G
Analysis Period (min) 15
Sphts and Phases:  90: Highland Drive & Bamett Road
Tm \" g1 s ¥
[ ]
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Figure D-52: PM Peak Barnett Road at Highland Drive Signal Phasing

Phasings
50: Highland Drive & Bamett Road 02102021
O T 2 Y B
Lane Group EEL EBT EBR WBL WBT NBL NWBT NBR SBL  SBT
Protected Phazes 7 4 5 3 8 5 2 3 1 g
Pemmitied Phases 4 2
Minimurm Inifial (g} 50 20 5.0 50 a0 5.0 50 50 50 50
Minimurm Split (=) 00 480 100 100 380 10D 335 100 100 335
Totzl Sglit (s) 600 500 300 600 500 WO 400 w600 WO 400
Total Split (%) J33% 278% 167% 333% 27A% 16T% 222% 333% 18T% 222%
Maximum Green (g) 555 455 255 555 455 255 355 555 255 355
Yelow Time (5) &0 40 40 40 40 40 &0 a0 40 40
All-Fed Time (3) 05 05 0s 0.5 05 0s 05 05 05 0s
Leadl ag lead Lead Lag Lag Lag lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (5] 15 42 15 15 42 15 25 15 15 25
Minimurm Gap (z) 15 20 15 15 20 15 10 1.5 15 10
Time Before Reduce (g) 0.0 50 0.0 0.0 50 0.0 100 0.0 00 100
Time To Reduce {g) 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 00
Recall Mode None Min  Nomne  None Min  None Max Nome MNone None
Walk Tirme [z} &0 &0 7.0 7.0
Flash Dont Walk (g) 280 280 220 20
Pedestrian Calls (£hr) 0 0 ] 0
90th %ile Green (s) 21 455 255 555 789 X5 35 555 X5 355
30th %ile Term Code Gap Max Max Max  Hold Max MaxR Max Hold Max
70th %ile Green (s) 181 455 255 Bh5 B18 2B5 3IHBS5 HBE  XH5H IS5
T0th %ile Term Code Gap Max Max Max  Haold Mazx MaR Max Hold Max
50th %ile Green (s) if0 455 255 555 8B40 25 35 55 X5 355
50th %ile Term Code Gap Max Max Max  Hold Max MaxR Max Hold Max
30th %ile Green (s) 149 455 255 555 B&1 255 3B5 555 X5 365
30th %ile Term Code Gap Max Max Max  Hold Max MaxR Max Hold Max
10th %ile Green (s) 118 455 255 RS BAd 25 3B5 BB XHB5H IS5
10th %ile Term Code Gap Max Max Max  Haold Mazx MaR Max Hold Max
Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 180
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 180
T0th %ile Actuated Cycle: 180
50th %ile Actuated Cycle: 180
30th %ile Actuated Cycle: 180
10th %ile Actuated Cycle: 180
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Figure D-53: AM Peak Barnett Road at Ellendale Drive Signal Timing

Timings
94: Ellendale Drive & Bamnett Road 02110/2021
Y
Lame Group EBL EBT WBL WBT NBL MBT SBL  SBT
Lans Configurations N A N4 ¥ L
Traffic Volume (vph) 15 1930 25 141k 120 15 55 25
Future Volume [vph) 15 1980 25 1415 120 15 55 25
Tum Type Prot HA Prot HA pm+pt MNA  pmept HA
Protected Phaszes 7 4 3 B 5 2 1 B
Pemmitizd Phazes 2 B
Detecior Phaze 7 4 3 B 5 2 1 B
Switch Phase
Minirnurn Initial (=) 50 50 50 50 50 50 50 50
Mirirniurn Split () 120 25 120 295 120 305 12.0 us
Total Sglit {5) 12.0 850 12.0 B5.0 12.0 30 12.0 35.0
Total Spiit (%) 83% 590% B3% 590% B3% M3 83% MI%
Yelow Time (5 35 15 35 35 35 35 35 i5
All-Red Time (s) 10 1.0 10 1.0 10 1.0 10 1.0
Lost Time Adjust (g) 0o 0.0 00 0.0 0.0 0.0 0.0 0.0
Total Lost Tme (g) 45 45 45 45 45 45 45 45
Leadilag Lag lag lead Llead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone C-Max Nome C-Max MNone Max  HNone Max
Act Effct Green () 6.7 853 69 B7T a8  xRs IrT 305
Actuated g'C Ratic 0.05 0598 005 051 027 0.23 0.26 021
wic Rafio 022 122 038 081 044 011 0147 027
Conftrol Delay 727 1330 808 26.6 455 2.0 366 17.5
Queue Delay oo 0.0 0.0 0o 0.0 0.0 0o 0.0
Total Delay 727 1330  BOB 26.6 455 260 366 17.5
LOS E F F L Do G D B
Apgproach Delay 1326 27T 411 25.2
Approach LOS F L D G
Intergection Summary
Cycle Length: 144
Actuated Cycle Length: 144
Offset: 142 (99%), Referenced fo phass 4.EBT and B-WET, Start of Yellow
Matural Cycle: 120
Control Type: Actuated-Coordinated
Maximum wic Ratio: 1.22
Intersection Signal Delay: 85.3 Intersection LOS: F
Intersection Capacity Utilization 35.9% ICU Level of Service F

Analysis Period (min) 15

Sphts and Phaszes:  94: Ellendale Drive & Barnett Road
\’:31 tm ¥o: | —doap

[ ] = [ ] [ |
f—

Technical Memorandum #2 Appendix D 2/25/2021
Exit 27 AMT, South Medford Page D-46 ODOT TPAU



Figure D-54: AM Peak Barnett Road at Ellendale Drive Signal Phasing

Phasings
94 Ellendale Drive & Bamett Road 02M10/2021
S~ =Nt S

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Protectzd Phases 7 4 3 B 5 2 1 6
Permitted Phases 2 B
Minirmurm Initial |s) 50 50 50 50 50 50 50 5.0
Minirmum Split (5] 120 X5 120 2385 120 305 120 M5
Total Split (g) 120 850 120 B850 120 350 120 350
Total Sgilit (%) 83% 590% B3% 590% B3% MI%  83% 243%
Maximum Graen (g) 75 B)S 75  BOS 75 M5 75 305
Yellow Time (s) 35 35 35 35 is5 35 35 35
All-Fed Time (g) 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0
LeadLag Lag lag Lead Lead |Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extenzion () 30 30 30 3o 10 30 30 30
Minirmum Gap (g) 30 30 30 3o 30 30 3o 30
Time Before Reducs (s) 0.0 0.0 0.0 0o 00 0.0 00 0o
Time T Reduze (z) 00 0.0 0.0 00 0.0 0.0 0.0 0.0
Recall Mode MNone C-Max MNome C-Max MNone Max None Max
Walk Time () 70 7o 7.0 7.0
Flash Dont Walk (g) 120 18.0 12.0 2.0
Pedeetrian Calls (Shr) 0 0 0 0
30th %ile Green (g) 75 B80S 75  BOS 75 305 75 305
30th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
T0th %ile Green (g) 75 B80S 75  BOS 75 305 75 305
70th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
50th %ile Green (s) 00 805 75 825 75 305 75 305
50th %ile Term Code Skip  Coord Max Coord Max MaxR Max MaxR
30th %ile Green (s) oo 825 0o 825 75 305 7h 305
30th %ile Term Code Skip  Coord Skip  Coord Max MaxR Max MaxR
10th %ile Green (g) oo 825 0o 825 75 425 0.0 305
10th %ile Term Code Skip  Coord Skip  Coord Max MaxR ckip  MaxR
Intergection Summary
Cycle Length: 144
Actuated Cycle Length: 144
Offsel: 142 [%9%), Referenced to phage 4.EBT and 8WET, Start of Yellow
Confrol Type: Actuated-Coordinated
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Figure D-55: PM Peak Barnett Road at Ellendale Drive Signal Timing

Timings
94: Ellendale Drive & Bamett Road 0211072021
S — At
Lane Group EBL EBT WHBL WBT WBL NBT SBL  SBT
Lane Configurations LI LI LT LI
Traffic Volume (vgh) 30 1345 55 1635 185 30 35 15
Future Volurne (vph) 30 1345 55 1e35 185 0 35 15
Tum Type Prot HA Prot NA  pmspt NA  pmept HA
Protected Phases 7 4 3 & 5 2 1 6
Permitied Phazes 2 &
Detector Phaze 7 4 3 & 5 2 1 6
Switch Phase
Minirnurm Initial (=) 50 50 50 50 5.0 5.0 50 50
Mirimum Split () 120 25 120 285 120 305 120 345
Total Sglit (s) 120 800 120 8OO 170 400 120 350
Total Split (%) 83% 556% B3% 556% 118% 278% B3% 2M43%
Yelow Time (g) 35 35 35 35 15 35 35 35
All-Fed Time (g) 10 1.0 10 10 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Tme () 45 45 45 45 45 45 45 45
Lead/Lag Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone C-Max HNome OC-Max MNone Max  MNone Max
Act Effict Green (g) fd Tabh T3 Tah #8843 4041 R
Actuated g/C Ratio 0os 052 005 052 035 028 028 023
vic Ratio 067 0% 088 102 045 016 010 043
Control Delay 1233 489 142 615 388 A7 M3 207
Queue Delay 0.0 0.0 0.0 oo 0o 0o 00 0.0
Total Delay 1233 489 142 &5 388 207 M3 207
LOS F D F E o c C c
Approach Delay 484 628 4 26.3
Approach LOS D E c c
Interzection Summary
Cycle Length: 144

Actuated Cycle Length: 144

Offset 127.5 (8%%), Referenced to phase 4-EBT and 8:WBT, Start of Yellow

Matural Cycle: 120

Control Type: Actuated-Coordinated

Maximum vic Ratio: 1.02

Interzection Signal Delay- 53.8 Intergection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Sphits and Phages:  94: Ellendale Drive & Barneit Road

\':31 TGZ —¥g (R f @3

Technical Memorandum #2 Appendix D 2/25/2021
Exit 27 AMT, South Medford Page D-48 ODOT TPAU



Figure D-56: PM Peak Barnett Road at Ellendale Drive Signal Phasing

Phasings
94 Ellendale Drive & Barnett Road 021 0i2021
P e =t

Lane Group EBL EBT WBL WBT WBL NBT  SBL  SBT
Protected Phazes 7 4 3 B 5 2 1 B
Permittzd Phazes 2 [
Minirmum Initial (=) 50 50 50 50 50 5.0 50 50
Minirmurm Split () 120 265 120 295 120 305 120 Hus
Total Split (g) 12.0 8.0 12.0 BO.O 17.0 400 120 350
Tofal Split (%) 83% 556% B3% G556% 118% 278% B3% 243%
Maximum Green (g} 75 75.5 15 755 125 355 75 305
Yellow Time {s) 35 i5 s 35 i5 35 35 is5
All-Red Time {5) 10 1.0 10 1.0 1.0 1.0 1.0 1.0
LeadiLag Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yez Yes Yes
Vehicle Extengion (g) 30 0 30 30 30 3.0 30 30
Minirmum Gap (g) 30 30 30 30 30 3.0 30 30
Time Before Reduce () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (g} 0o 0.0 0.0 0o 0.0 0.0 0o 0.0
Recall Mode Mome C-Max HNome OC-Max Mone Max None Max
Walk Time (g} 7.0 70 7.0 7.0
Flagh Dont Walk (g) 150 18.0 19.0 230
Pedzsfrian Calls (&hr) 0 0 1] 0
30th %ile Green (s) 75 755 75 755 125 %5 75 305
S0th %ile Term Code Max Coord Max Coord Max  MaxF Max MaxR
T0th %ile Green (s) 75 75.5 75 755 125 35 75 305
70th %eile Term Code Max Coord Max Coord Max MaxR Max MaxR
50th %ile Green (s) 75 755 75 755 125 35 75 305
50th %ile Term Code Max Coord Max Coord Max  MaxR Max MaxR
30th %ile Green (s) 75 755 75 755 125 364 BE 305
J0th %eile Term Code Max Coord Max Coord Max MaxR Gap MaxR
10th %ile Green (s) 0o 75.5 0D 755 110 595 00 440
10th %eile Term Code Skip  Coord Sk Coord Gap MaxR Skip  MaxR
Intergection Summary
Cycle Length: 144
Actuated Cycle Length: 144
Offzef: 127 .5 (89%), Referenced to phase 4.EBT and B:WBT, Start of Yellow
Control Type: Actuated-Coordinated
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Figure D-57: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Timing

Timings
826: Garfield Street & SB off ramp/NB off ramp 0211072021
" TR 20 T T B T W R
Lane Group EBL WBL WBR2 NBL NBT MNBR2 SBL SBT SBR2
Lane Configurations L T TS T T . T T
Traffic Volume (vph) 815 T30 386 375 500 700 450 405 B45 510
Future Volurne (vph) B15 730 395 375 500 700 430 405 B45 510
Tum Typ= Prot  Free Prot  Free Prot NA  Free Prot NA  custom
Protected Phazes 2 B 3 ] 7 4
Permitizd Phazes Free Free Free B
Detector Phaze 2 3 3 8 7 4 &
Switch Phase
Minirrurn Initial (=) 60 6.0 6.0 10.0 6.0 10.0 6.0
Minirmurm Split (=) 143 200 287 W3 287 X3 200
Total Split (=) 7a.3 783 387 373 a7 373 783
Total Split (%) 50.7% 50.7% 251% 242% 251% M¥% 50T7%
Yeldow Time (z) 40 40 45 45 45 45 40
All-Red Time {z) 43 43 432 28 42 28 43
Lozt Time Adjust (=) oo 0.0 0.0 0.0 0.0 0.0 010
Tofal Lest Time (g) 83 83 a7 13 L i3 83
LeadiLag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Mone None Mone Min Mone Min MNons
Act Effict Green (g) 685 1520 &B5 1520 292 133 1520 59 300 8BS
Actuzted g/C Ratio 045 1.00 0.45 1.00 019 022 1.00 017 0.20 045
vic Ratio 0.98 0.61 0.3 029 .54 108 039 064 11 0.58
Control Delay 674 21 274 05 87 1113 o4& TE1 1252 48
Queue Delay oo 0.0 0.0 oo 0o 0.0 0.0 0o 00 00
Total Delay 67 4 21 274 05 gy 1113 IR 761 1252 48
LOS E A c A F F A E F A
Approach Delay 7.7 731
Approach LOS E E
Intergection Summary
Cycle Length: 154.3
Actuated Cycle Length: 152
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum vic Ratio: 1.11
Intercection Signal Delay: 54 .4 Intercection LOS: D
Interzection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period [min) 15
Sphtz and Phases: 828 Garfield Street & SB off ramp/NE off ramp
") @2 ‘1 =3 l o4
[ ] %]
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Figure D-58: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Phasing

FPhasings
826 Garfield Street & SB off ramp/NB off ramp 021102021
S TEE 20 T B W SR
Lane Group EEL EBR2Z WBL WBR2 NBL NBT MBR2 ESBL SBT SBR2
Protected Phases 2 6 3 & [ 4
Permitted Phases Free Free Free B
Minirmurm Initial =) g0 6.0 g0 100 6.0 10.0 6.0
Minirnurn Split () 14.3 200 287 W3 287 %31 200
Total Sglit (=) 78.3 783 N T e T T 783
Total Sglit (%) 50.7% 50.7T% 251% 242% 251% MZ% 507%
Maximum Green (5} 70.0 T0.0 300 300 300 X0 T0.0
Yellow Time {s) 40 40 45 45 45 45 40
All-Red Time (s) 43 43 42 25 42 28 43
LeadiLag Lead Lag Lead Lag
Lead-Lag Optimize? Yeg Yes Yes Yes
Vehicle Extension () 25 25 25 42 25 42 25
Minirnurm Gap (g) 1.0 10 1.0 2.2 1.0 22 1.0
Time Before Reduce (z) 100 100 10.0 150 100 15.0 100
Time To Reduce (g} 10.0 5.0 50 200 50 200 50
Recall Mode MNaone IHone Mone Mim Maone Min  None
Walk Time (g) &0 B0 a0 g.0
Flagh Dont Walk (g) 120 15.0 12.0 11.0
Pedectrian Calls {Bhr) 0 0 0 0
90th %ile Green () 700 T0.0 J00 300 300 W0 TOO
30th %ile Term Code Max Hodd Max Max Max Max Hide
T0th %ile Green (s) 70.0 T0.0 Jo0  30e 294 W0 70O
T0th %ile Term Code Max Hold Max Hold Gap Max Hold
50th %ile Green () 700 T0.0 oo 332 268 W0 TO.O
50th %ile Term Code Max Hold Max  Hold Gap Max  Hold
30th %ile Green () 700 T0.0 Joo 357 243 W0 TOO
30th %ile Term Code Max Hodd Max  Hold Gap Max  Hold
10th %ile Green (3) 627 827 259 364 185 W0 827
10th %ile Term Code Gap Hodd Gap Hobd Gap Max  Hold
Intergection Summary
Cycle Length: 154.3
Actuated Cycle Length: 152
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 154.3
TOth %ile Actuated Cycle: 154.3
50th %ile Actuated Cycle: 154.3
30th %ile Actuated Cycle: 154.3
10th %ile Actuated Cycle: 1429
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Figure D-59: PM Peak Garfield Street at I-5 Exit 27 Interchange Signal Timing

Timings
826: Garfield Street & SB off ramp/NB off ramp 0211072021
Ay ¢ 0 ¥
Lane Group EBL WBL WBR2 MWBL MNBT MBR2 SBL SBT SBR2
Lane Configurations e IR L T A T T TS I
Traffic Volume {(veh) 420 635 455 525 630 730 540 405 785 800
Future Volurne (wph) 420 685 455 525 B30 730 540 405 785 800
Tum Typs Perm Free Perm  Free Prot MA  Permmn Prot MA  Perm
Protected Phases 3 8 7 4
Pemmitied Phases 2 Free 3 Free B 4
Detecior Phaze 2 3 3 ] B 7 4 4
Switch Phase
Minirmurm Initial (2} g0 6.0 8.0 10.0 100 &.0 10.0 100
Minirmurm Split (z) 243 243 287 303 303 287 X3 263
Total Sglit (=) 53.3 533 437 523 523 437 523 523
Total Spiit (%) 35.7% 357% 29.3% 350% 350% 293% 350% 350%
Yellow Time [z 40 40 45 45 45 45 45 45
All-Red Time (5) 43 43 432 28 2B 42 28 28
Lozt Time Adjust (2) 0o 0.0 0.0 0.0 0o 0.0 0.0 00
Total Lost Tme (g) 8.3 B3 &y T3 73 a8y i3 T3
Leadilag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize? Yes Yeg Yes Yes Yes Yes
Recall Mode None None Mone  Mone  Mone Min Min Min
Art Effet Green (g) 308 1302 309 1302 32 &5 E5 222 434 434
Actuated g/C Ratio 024 1.00 0.24 1.00 024 D40 0.40 0.17 0.33 033
wic Rafio 0.63 043 083 037 067 057 082 077 073 092
Control Delay 625 12 459 0r B2.2 39 6.0 B2.7 447 278
Queue Delay 0.0 0.0 0.0 oo 0.0 0.0 0.0 0o 0.0 0.0
Total Delay 62.5 12 469 0r B2.2 39 6.0 B2.7 442 278
LOS E A D A E C A E D C
Approach Delay 35.3 414
Approach LOS D D
Intersection Summary
Cycle Length: 149.3
Actuated Cycle Length: 130.2
Matural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum wic Ratig: 0.92
Interzection Signal Delay: 33.3 Intersection LOS: C
Intere=ction Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
Sphitz and Phazes: 828 Garfield Street & SB off ramp/MB off ramp
[z ﬁ @3 '1 4
[ ]

Technical Memorandum #2 Appendix D 2/25/2021
Exit 27 AMT, South Medford Page D-52 ODOT TPAU



Figure D-60: PM Peak Garfield Street at I-5 Exit 27 Interchange Signal Phasing

Phasings
826 Garfield Street & SB off ramp/NB off ramp 0210/2021
N T 2 T I B T W
Lans Group EBL EBR2 WBL WBR2 NBL MWBT MBR2 SBL SBT SBR2
Protected Phases 3 & [ 4
Permitted Phases 2 Free 6 Free & 4
Miriirurn Initial (=) 6.0 60 6.0 100 1000 6.0 100 100
Mirirurn Sgilit (=) 243 243 287 W3 303 287 X3 263
Total Split (=) 533 533 437 523 523 437 523 523
Total Split (%) 35.7% 35.7% 293% 350% 350% 293% 30N B0%
Maximum Green (g} 450 450 350 450 450 350 450 450
Yellow Time (g) 40 40 45 45 45 45 45 45
All-Red Time (s 43 43 432 28 28 432 28 258
Lead/lag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize? Yeg Yes Yes Yes Yes Yes
Vehicle Extension (£) 25 25 25 42 42 25 42 432
Mirirmurn Gap (2) 1.0 10 1.0 42 42 1.0 42 432
Time Before Reduce (=) 10.0 10.0 00 150 150 100 150 150
Time To Reduce () 10.0 5.0 50 200 200 50 200 200
Recall Mode MNone Hone Mone Mone  Mone Min Min Min
Walk Tirne (2} a0 80 a0 a0 8.0 B0
Flash Dont Walk (=) 120 150 150 120 110 110
Pedectrian Calls (Ehr) 10 0 0 0 0 0
90th %ile Green (g) 421 421 350 503 503 297 450 450
30th “ile Term Code Gap Hiold Max Hold  Hold Gap Max Max
Tlth %eile Green (g) 356 358 350 S48 548 0 252 450 450
T0th %ile Term Code Gap Hold Max Hold  Hold Gap Max Max
50th %eile Green (g) 4 34 337 563 563 224 450 450
50th “ile Term Code Gap Hold Gap Hold  Hold Gap Max Max
30th %ile Green (g) 270 270 293 S48 548 195 450 450
30th “ile Term Code Gap Hold Gap Hold  Hold Gap Max Max
10th %ile Green (g) 207 207 235 445 445 153 33 363
10th %ile Term Code Gap Hiold Gap Hold  Hold Gap Gap Gap
Intersection Summary
Cycle Length: 149.3
Actuated Cycle Length: 130.2
Control Type: Actuated-Uncoondinated
90th %ile Actuaied Cycle: 146.4
T0th %eile Actuated Cycle: 139.9
50th %ile Actuated Cycle: 134.4
30th %eile Actuated Cycle: 1258
10th %eile Actuated Cycle: 104.8
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Figure D-61: AM Peak Garfield Street at Center Drive Signal Timing

Timings

827 Center Drive & Garfield Street 02102021
Aoy = KL F S

Lane Group EBL EBT WBT WBR NBL NMET SBL  EBT a3

Lane Configurations oA M N b KR %

Traffic Volume [vph) 75 1420 1285 485 20 0 230 E5

Future Volume [wph) 75 1420 1285 485 20 0 230 5

Tum Types prm+pt WA NA  pm+ov Prot WA Prot NA

Protected Phazes 7 4 B 1 5 z 1 g 3

Permitied Phases 4 B

Detecior Phaze T 4 ] 1 5 2 1 B

Switch Phaze

Minirmurn Initial (=) 50 10.0 10.0 50 50 50 50 50 50

Minirmurn Split (s) 130 285 435 35 95 465 95 455 130

Total Split (5) 185 445 445 295 295 485 295 455 5

Total Sglit (%) 13.0% 287% 297% 197% 197% 3J0% 197% 30.3% 20%

‘Yelow Time (5] 40 40 40 40 40 40 40 40 40

All-Red Time (5) 05 05 05 05 05 05 05 05 05

Lost Time Adjust (s) 0o 0.0 00 0.0 0.0 0.0 ] 0.0

Total Loet Tme () 45 45 45 45 45 45 45 45

LeadiLag Lead Lag Lag Lesd Lead Lag Lead Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode Mone Min Min Nome Mone MNone  Nome  MNome  Mone

Act Effict Green (g) 530 530 433 #15 13 10.6 119 204

Actuated g'C Ratio 061 0.61 0.50 071 gog 042 0.14 023

vic Rafio 043 083 0% 05 020 01 0E8 0.40

Control Delay 202 231 468 ) 5008 05 478 58

Cusue Delay 00 00 0.0 ] 0o 00 0.0 0.0

Total Delay 02 281 468 a7 5008 05 4786 58

LOS C C D A D A D C

Approach Delay 287 363 17.5 328

Approach LOS C D B D

Interzection Summary

Cycle Length: 150

Actuated Cycle Length: 872

Matural Cycle: 115

Control Type: Actuated-Uncoordinated

Maximum vic Ratio: 0.99

Interzection Signal Delay: 33.2 Intersaciion LOS: C

Interzection Capacity Utilization 75.5% ICU Level of Service D

Analysic Period (min) 15

Sphtc and Phases: 827 Center Drive & Garfield Street

TUZ
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Figure D-62: AM Peak Garfield Street at Center Drive Signal Phasing

Phasings

827 Center Drive & Garfield Street 0211012021
NN Y

Lane Group EBL EBT WBT WBRE WBL NBT  SBL  SBT &3

Protected Phases [ 4 B 1 5 2 1 B 3

Permitied Phases 4 B

Minirmum Initial (=) 50 10.0 10.0 50 50 5.0 50 5.0 50

Minimum Spiit (z) 130 285 435 95 85 485 95 455 130

Total Split (=) 19.5 445 45 295 285 485 2895 455 A5

Total Spilit (%) 130% 297% 297% 197% 197% 3M0% 197% 303% 20%

Maximum Green (g) 15.0 40.0 400 250 250 420 250 40 250

Yelow Time (g) 40 40 4.0 40 40 4.0 40 40 40

All-Red Time (z) 05 0.5 05 0.5 05 0.5 0.5 0.5 05

Leadilag Lead Lag lag Llead Lead lag Lead Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehice Extenzion () 15 42 42 25 25 25 25 15 25

Minirmurn Gap (2} 1.5 17 1.7 1.0 1.0 1.0 1.0 0.5 1.0

Time Before Reduce (s) 0.0 100 100 50 50 5.0 50 0.0 50

Time T Reduce (g) 0.0 10.0 10.0 50 50 5.0 50 0.0 50

Recall Mods MNone Min Mn MNome Mone Mons Mome Nome  Mone

Walk Time (=) &0 B0 B.0 &0

Flash Dont Walk (=) 160 310 Ho 330

Pedestrian Calls (Ehr) 10 10 10 10

90th %ile Green () 142 587 400 213 94 420 213 539 0.0

30th %ile Term Code Gap Hold Max Gap Gap Ped Gap  Hold Skip

Tth %ile Green (s) a.0 525 400 125 6.8 71 125 128 0.0

T0th %ile Term Code Gap Hold Max Gap Gap Hold Gap Gap Skip

50th %ile Green () 6.8 513 400 108 0.0 50 108 203 0.0

50th %ile Term Code Gap Hold Max Gap Skip Min Gap Hold Skip

30th %ile Green () 58 503 400 94 0.0 5.0 94 189 0.0

30th %ile Term Code Gap Hold Max Gap Skip Min Gap Hold Skip

10th %ile Green () 00 400 400 (A 0.0 0.0 11 (A 0.0

10th %ile Term Code Skip Max Max Gap Skip Skp Gap Hold Skip

Intergection Summary

Cycle Length: 150

Actuated Cycle Length: 872

Control Type: Actuated-Uncoordinated

30th %ile Actuated Cycle: 1355

70th %ile Actuated Cycle: 858

50th %ile Actuated Cycle: 308

30th %ile Actuated Cycle: 782

10th %ile Actuated Cycle: 581
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Figure D-63: PM Peak Garfield Street at Center Drive Signal Timing

Timings
827: Center Drive & Garfield Street 0211072021
RN
Lane Group: EBL EBT WBL WBT WBR NBL NBT  &BL  SBT
Lane Configurations N M 5 M F % BN b
Traffic Volume (vph) 160 1185 112 1130 EE0 30 15 605 B
Future Volumez [vph) 160 1185 115 1130 &0 30 15 e05 35
Tum Type prm+pt NA  pm+pt MNA  pm+ov Prot A Prot MA
Protected Phases 7 4 3 & 1 B 2 1 &
Pemmitted Phases 4 8 8
Detector Phase 7 4 3 & 1 =S 2 1 &
Switch Phase
Minirnurn Initial (=) 50 10.0 50 10.0 %0 2.0 20 &0 &0
Minimum Spiit (5] 85 ZB5 85 435 25 95 465 95 455
Total Sgiit (=) 295 5H85 285 585 295 M5 465 295 455
Total Split (%) 179% 3B1% 179% 3B61% 179% 179%% 2B2% 179% 276%
Yedow Time (5] 40 410 4.0 40 410 4.0 40 4.0 40
All-Red Time (5] 05 05 0s 05 05 05 05 05 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lot Teme (g) 45 45 45 45 45 45 45 45 45
LeadiLag Lead lag Lead lag Lead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Monge Min  Mone Min Mone Mone Mone Mone  Mone
At Effict Green (2) 720 831 B75  BEER 872 15 175 258 40B
Actuated g/C Ratio 055 045 051 043 0 68 0.0& 013 020 0.3
vic Rafio 072 087 084 082 0e2 034 042 1.01 058
Control Delay 431 430 435 M6 105 787 16.0 0.5 147
Queue Delay 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0 0.0
Total Delay 431 430 435 4B 105 787 16.0 05 147
LOS )] O o D B E B F B
Approach Delay 4310 A 28.6 &61.8
Approach LOS O L L E
Interzection Summary
Cycle Length: 165
Actuated Cycle Length: 131.7
Matural Cycle: 120
Control Type: Actuaied-Uncoordinated
Maximum wic Ratio: 1.01
Interzection Signal Delay- 41.6 Intersection LOS: D
Interzection Capacity Utilization 82 8% ICU Level of Service E

Analysis Period (min) 15

Sphts and Phases:  827: Center Drive & Garfield Street
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Figure D-64: PM Peak Garfield Street at Center Drive Signal Phasing

Phasings
§27: Center Drive & Garfield Street 02110/2021
P A S
Lane Group EBL EBT WBL WBT WBR NWBL NBT SBL  SBT
Protectzd Phases 7 4 3 B 1 5 2 1 [
Permitizd Phases 4 & 8
Minirnurn Initial (g} 50 10.0 50 100 5.0 5.0 50 5.0 50
Minimum Spiit (=) 95 25 85 435 a5 85 465 95 455
Total Split (=) 295 585 295 535 2845 M5 465 M5 455
Total Split (%) 179% 3HBi% 1798%% 361% 17.9% 179%% 282% 179% 276%
Maximum Green (g} 250 550 250 550 250 250 420 250 410
Yelow Time (g) &0 a0 40 40 a0 40 40 40 40
All-Red Time (z) 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 05
Leadil ag Lead Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Oplimize? fes Yeg Yes Yes Yeg Yes Yes Yes Yeg
Vehicle Extenszion {g) 15 42 25 42 25 25 25 25 15
Minimum Gap (g} 1.5 17 1.0 1.7 1.0 1.0 1.0 1.0 0.5
Time Before Reduce (g) 00 100 50 100 50 50 50 50 0.0
Time To Reduce (=) 0.0 10.0 50 100 5.0 5.0 50 5.0 0.0
Recall Mode None Min  Nome Min Mone MNone Nome None MNone
Walk Time () a0 a0 a0 B.0
Flash Dont Walk (=) 16.0 30 M0 330
Pedesirian Calls (Zhr) 10 10 10 10
30th %ile Green (g) 237 589 188 850 250 112 420 250 558
30th %ile Term Code Gap Hold Gap Max Max Gap Ped Max  Hold
T0th %ile Green (s) 185 580 145 550 250 891 #£20 B0 &8
T0th %ile Term Code Gap Hold Gap Max Max Gap Ped Max  Hold
50th %ile Green (g) 112 &73 B9 550 250 70 62 B0 42
50th %ile Term Code Gap Hold Gap Max Max Gap Gap E Hold
30th %ile Green (s) 87 583 74 550 250 0.0 50 350 M5
30th %ile Term Code Gap Hold Gap Max Max Skip Min Max Hold
10th %ile Green (s) 64 551 63 550 250 0.0 50 350 M5
10th %ile Term Code Gap Hold Gap Max Max Skip Min Max Hold
Intergection Summary
Cycle Length: 165
Actuated Cycle Length: 131.7
Control Type: Actuated-Uncoondinated
30th %ile Actuated Cycle 1683.7
TOth %ile Actuated Cycle: 158.5
50th %ile Actuated Cycle- 1154
J0th %ile Actuated Cycle: 111.7
10th %ile Actuated Cycle: 109.4
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Figure D-65: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Timing

Timings

87 Riverside/OR99 & Garfield Street 02110/2021
Lane Group EBL EBT WBL WBT WBR SEL SET SER MWL NWT NWR
Lans Configurations LI T 3 Wl T & ul LI i
Traffic Volume (weh) 170 480 635 540 320 385 8a0 110 115 1040 560
Future Volume: (vph) 170 480 635 540 320 3as &30 110 115 1040 SE0
Tum Typs Prot NA Prot MA pm+ov Prot NA  pm+ov Prot NA  pmsov
Protected Phases 7 4 3 & 1 1 6 7 5 2 3
Permitted Phases 8 3 2
Detector Phase 7 4 3 B 1 1 6 7 & 2 3
Switch Phase

Minirnurn Initial (g 50 50 50 50 50 50 10.0 50 50 10,0 50
Minirmum Spilit (s) 104 10,0 an 10,0 a0 8.0 154 104 a0 160 9.0
Total Split (5) 54 M5 39.0 795 280 250 354 254  FH0 354 390
Tokal Split (%) 15.0% 204% 230% 470% 165% 165% 208% 150% 171% 209% 230%
Yelow Time (5] 35 40 35 40 15 35 47 i5 15 47 35
All-Red Time (g) 05 05 05 05 0.5 05 [} 05 05 07 05
Lost Time Adjust (=) ] 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tofal Lost Tame () 40 45 40 45 40 40 54 40 40 54 40
LeadiLag Lead Lag Lead lag Lead Lead Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone Mome MNome Mome Mone MNone Min  Mome  Mone Min  Mone
Act Effct Green (g) 189.0 386 354 550 My 241 w2 616 153 303 T2
Actuated g/C Rafio 0.13 0.27 0.24 03B 057 0.15 0.26 043 011 0.2 048
wic Ratio 065 072 08  0B6 040 034 1.11 0A7 0.70 158 076
Control Delay 94 4 505 &L 58.0 151 763 1134 .1 851 375 323
CQueue Delay 0.0 00 0.0 oo 0.0 0.0 0o 0.0 0.0 0.0 oo
Totzal Delay G4 505 &b4 58.0 151 73 1131 .1 851 TS 323
LOS F o E E B E F A F F C
Approach Delay B0.4 522 944 2027
Approach LOS E D F F
Interseciion Summary

Cycle Length: 169.3

Actuated Cycle Length: 144 6

Mabural Cycle: 120

Control Type: Actuated-Uncoordinated

Maximum wc Ratio: 1.59

Intersection Signal Delay: 112.6 Intersection LOS: F

Intersection Capacity Utilization 97.5% ICU Level of Service F

Analysiz Period (min) 15

Splitz and Phases: 87 Riverside/OR39 & Garfield Street
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Figure D-66: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Phasing

Phasings

87: Riverside/OR39 & Garfield Street

02102021

o W O R N N % RO
Lane Group EEL EBT WBL WBT WBR SEL SET SER NWL NWT NWR
Protected Phases 7 4 3 B 1 1 & 7 8 2 3
Permitted Phases 8 3 2
Minimum Initial (s} 50 5.0 5.0 50 5.0 5.0 1000 5.0 50 10.0 50
Minirmum Split () 10.4 10,0 4.0 10,0 a0 a0 15.4 104 a0 160 9.0
Total Split (=) 254 M5 39.0 795 280 280 354 254 20 354 39.0
Total Split (%) 15.0% 204% 230% 470% 165% 165% 209% 150% 171% 209% 23.0%
Maximum Green (g} 24 300 350 750 240 M0 300 24 250 300 350
Yellow Time (s) is 40 35 40 315 35 47 is 315 47 35
All-Red Time () 0.5 05 05 0.5 05 05 0.7 0.5 05 07 0.5
LeadiLag Lead lag Lead Lag Lead Lead Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yeg Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension () 25 25 21 25 21 21 47 25 21 47 21
Minirurn Gap (g} 1.0 i0 21 1.0 21 21 23 1.0 21 23 21
Time Before Reduce (=) 100 100 0.0 10,0 0.0 0.0 10.0 10,0 0.0 10,0 0.0
Time To Reduce (g) 50 50 0.0 50 0.0 0.0 10.0 50 0.0 10,0 0.0
Recall Mode More Mone Nome Nome  Mone  None Min  Nome  MNone Min  None
Walk Time (2)
Flagh Dont Walk (g)
Pedezstrian Calls (Zhr)
90th %ile Green (s) 214 538 350 T34 240 A0 07 214 233 300 350
30th %ile Term Code Max Hold Max Gap Max Max Hold Max Gap Max Max
T0th %ile Green (s) 214 472 350 GOE 240 20 B 214 182 300 350
7ith %ile Term Code Max  Hold Max Gap Max Max  Hold hax Gap Max Max
50th %ile Green (s) 214 388 350 532 240 M0 e 24 152 300 350
50th %ile Term Code Max Hold Max Gap Max Max Hold Max Gap Max Max
30th %ile Green (3) 178 288 350 460 211 211 387 178 124 300 350
30th %ile Term Code Gap Hold Max Gap Gap Gap Hold Gap Gap Max Max
10th %ile Green (3) 135 226 150 441 175 75 385 135 a0 300 350
10th %ile Term Code Gap Gap Max Hold Gap Gap Hold Gap Gap Max Max
Intersection Summary
Cycle Length: 169.3
Actuated Cycle Length: 144.6
Control Type: Actuated-Uncoordinated
30th ile Actuated Cycle: 186.7
T0th %ile Actuated Cycle: 1541
50th ile Actuated Cycle: 146.5
30th %ile Actuated Cycle: 132.8
10th %ile Actuated Cycle: 123
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Figure D-67: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Timing

Timings

84 Riverside/OR99 & Stewart 021072021
X o € F N N RN

Lang Group EBL EBT WBL WBT SEL  SET  NWL NWT HNWR

Lane Configurations N M N M T T ¥

Traffic Volurne (vph) 530 305 75 445 130 1085 &35 615 220

Future Volurme (vph) 530 305 75 445 130 1085 £35 £15 220

Tum Typs= Prot HA Prot HA Prot MA Prot HA  pt+ov

Protected Phases 7 4 3 B 1 3 5 2 23

Permitted Phazes

Detector Phaze 7 4 3 B 1 [ 5 2 23

Switch Phase

Minimurm Initial (g) 50 8.0 50 6.0 5.0 13.0 5.0 13.0

Minimum Split (5] 30 415 90 410 90 424 30 #14

Total Sgilit (s) 250 415 260 40 240 424 240 4.4

Total Split (%) 18.7% 3M0% 194% 306% 179% 3M7% 179% 309%

‘Yellow Time (z) 35 40 35 40 35 47 35 47

All-Red Time {s) 05 05 05 05 05 L) 05 oy

Lozt Time Adjust (g) 10 0.0 10 ] 1.0 0.0 1.0 0.0

Total Lest Teme () 50 45 50 &5 50 54 5.0 54

LeadiLag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode Mome Mone None  Nome  Mome Max  None Max

Act Effct Green (2) 200 480 B4 344 151 kT 1890 4048 543

Actuated o/C Rafio 0.15 035  0.08 026 0.12 0.28 0.15 0.3 0.42

vic Rafio 244 052 082 0492 085 1.61 175 069 0.4

Control Delay EB2.7 275 1084 582 945 3124 3785 447 51

Queue Delay ] 00 0.0 oo 0.0 0.0 0.0 0o 0.0

Total Delay 6B2.7 Zr5 1091 582 945 3124 37BS a7 51

LOS F - F E F F F D A

Approach Delay 3548 G20 2925 1906

Approach LOS F E F F

Intersection Summary

Cycle Length: 133.9

Actusted Cycle Length: 130.4

Matural Cycle: 115

Control Type: Actuated-Uncoondinated

Maximum vic Rafio: 2.44

Interzection Signal Delay: 2371 Interzection LOS: F

Intergaction Capacity Utilization 131.3% ICU Lewel of Service H

Analysis Period (min) 15

Sphts and Phases: 84 Riverside/OR99 & Stzwart
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Figure D-68: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Phasing

Phasings

84: Riverside/ORS9 & Stewart 02110/2021
T o T o BN R

Lane Group EBL EBT WBL WBT SEL SET HWL NWT HNWR

Protected Phases 7 4 3 & 1 & 5 2 23

Pemmitted Phases

Minirnurn Initial {£) 50 6.0 5.0 6.0 5.0 13.0 50 13.0

Minimum Split () 80 M5 a0 40 a0 424 80 414

Total Spiit (=) 250 M5 260 40 240 424 M0 #14

Total Spiit (%) 18.7% 3M.0% 194% 306% 179% MM 7™ 179% 309%

Maximum Green () 210 W0 220 385 200 IO 200 360

Yellow Time (s) 35 40 35 a0 35 47 35 47

All-Red Time (z) 0.5 05 05 0.5 05 07 0.5 0.7

Leadlag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yeg Yes Yes Yeg Yes Yes Yes

Vehicle Extenzion (g) 25 25 15 25 15 47 15 47

Minirmum Gap (2) 25 10 15 1.0 15 23 15 23

Time Before Reduce (g} 0.0 5.0 00 100 0.0 10.0 00 100

Time Tor Reduce () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Mone Mone Mome Mome  Mone Max  None Max

Walk Time (2} 70 70 7.0 70

Flazh Dont Walk () 30.0 250 00 290

Pedectrian Calls (Zhr) 10 10 10 10

90th %ile Green (s) 210 431 144 35 200 IO 200 370

30th %ile Term Code Max  Hold Gap Max Max MaxR Max  Hold

T0th %ile Green (s) 210 481 114 365 200 370 200 370

70th %ile Term Code Max  Hold Gap Max Max MaxR Max  Hold

50th %ile Green (s) A0 481 84 35 17A 370 20 388

50th %ile Term Code Max  Hold Gap Max Gap MaxR Max  Hold

30th %ile Green (=) 210 487 72 349 142 3D 200 428

30th %ile Term Code Max  Hold Gap Gap Gap MaxR Max  Hold

10th %ile Green (s) 20 441 50 281 ay 370 200 473

10th %ile Term Code Max  Hold Min Gap Gap MaxR Max  Hold

Intersection Summary

Cycle Length: 133.9

Actuated Cycle Length: 130.4

Control Type: Actuated-Uncoordinated

30th %ile Actuated Cycle: 1324

T0th %ile Actuated Cycle: 1324

50th %ile Actuated Cycle: 132.4

30th %ile Actuated Cycle: 130.8

10th %ile Actuated Cycle: 124
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Freeway Analysis

Figure D-69: AM Peak NB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information

Analyst Dejan Crudich PE Date 20172021
Agency QDOT TRAL Analysis Year 2045
Jurisdiction QDoT Time Period Analyzed 2045 AM peak
Project Description Exit 27 AMT, MB off ramp diverge | Unit United 5tates Customary
Geometric Data

Freeway Ramp
Mumber of Lanes [N}, In 2 1
Free-Flow Speed [FFS), mifh 60.0 A5.0
Segment Length (L) / Deceleration Length (LA)ft 1500 1270
Terrain Type Lewvel Specific Grade
Percent Grade, % - -2.00
Segment Type / Ramp Side Fresway Right
Adjustment Factors
Diriver Population All Familiar All Familiar
Weather Type Mon-Severe Weather Mon-Severs Weather
Incident Type Mo Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0.968 0.950
Dremand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Demand Vaolume [Vi) 3080 770
Peak Hour Factor (PHF) 0.9 o,
Total Trucks, % 11.10 3330
Single-Unit Trucks (SUT), % - a0
Tractor-Trailers (TT), % - 10
Heawy Vehicle Adjustment Factor (fHW) 0900 0.783
Flow Rate (vi),pc/h 3761 1081
Capacity (). po/h 4453 1995
Vaolume-to-Capacity Ratio {v/c) 084 054
Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Mumber of Outer Lanes on Freeway (NO) o

Distance to Upstream Ramp (LUP). ft -
Diwnistreamn Equilibriurm Distance (LBQ), ft -
Distance to Downstream Ramp (LDCAWN), ft -

Speed Index [D5)

Flow Quter Lanes (vOA), pc/hiln

0395

Off-Ramp Influence Area Speed (5R), mi‘h 529

Prop. Freeway Vehicles im Lane 1 and 2 (PFAD) 1.000 Quter Lanes Freeway Speed (50), mifh 65.8
Flow in Lanes 1 and 2 (w12). pc/h 3761 Ramp Juncticn Speed (3), mi/h 529
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/in 355

Lewvel of Service (LOS) iC

Density in Ramp Influence Area (DR), po/mifin 25.2
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Figure D-70: AM Peak SB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information

Analyst Dejan Dudich PE Date 2/01,2021
Agency QDOT TRAL Analysis Year 2045
Jurisdiction QDoT Time Period Analyzed 2045 AM peak
Project Description Exit 27 AMT, 5B off ramp diverge | Unit United States Customary
Geometric Data

Freeway Ramp
MNumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi‘h G60.0 A50
Segment Length (L) / Deceleration Length (LA&).ft 1500 1200
Terrain Type Lewel Specific Grade
Percent Grade, % - -2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Diriver Population All Familiar All Famiiliar
Weather Type Mon-Severe Weather Non-Severe Weather
Incident Type Ma Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0958 0.950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Demand Yolume Vi) 4200 1545
Peak Hour Factor (PHF) 09 0.9
Total Trucks, % 11.10 6.40
Single-Unit Trucks (SUT). % - o4
Tractor-Trailers (TT), % - ]
Heawvy Vehicle Adjustment Factor (fHY) 0.900 0.936
Flow Rate (vi),pc/h L1288 1814
Capacity (c), po'h 4453 1985
Valume-to-Capacity Ratio (v/c) 1.15 091
Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Mumber of Outer Lanes on Freeway (NO) o

Diistance to Upstream Ramp (LUP), ft -
Drownstream Equilibrium Distance (LEQ), ft -

Diistance to Downstream Ramp (LDCWR), ft -

Speed Index (D5) -
Flow Quter Lanes (wOA), pc/h/ln -
Off-Ramp Influence Area Speed [SR), mi‘h

Prop. Freeway Vehicles in Lane 1 and 2 (PFD)  1.000 QOuter Lanes Freeway Speed (S0), mifh -
Flow in Lames 1 and 2 {w12). pc/h 5128 Ramp Junction Speed (5). mi/h =
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D). pc/mi/in -
Level of Service (LOS) F Density in Ramp Influence Area (DR), pc/mifin 37.6
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Figure D-71: AM Peak NB On-ramp Merge

HCS7 Freeway Merge Report

Project Information
Analyst Dejan Dudich PE Date 2/0172021
Agency ODOT TRAL Analysis Year 2045
Jurisdiction QDoT Time Period Analyzed 2045 AM peak
Project Description Exit 27 AMT, NB on ramp merge | Unit United States Customary
Geometric Data

Freeway Ramp
Number of Lanes (M), In 2 1
Free-Flow Speed [FF5), mi‘h 600 450
Segment Length (L] / Acceleration Length (L&)t 1500 305
Terrain Type Lewvel Specific Grade
Percent Grade, % = 2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Diriver Population All Familiar All Familiar
Weather Type Mon-Severe Weather Mon-Severe Weather
Incident Type Mo Incident -
Final 5peed Adjustment Factor [SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0.968 0.950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Demand Volume [Vi) 2310 1010
Peak Hour Factor (PHF) 0.81 0.9
Total Trucks, % 11.10 1.80
Simgle-Unit Trucks [SUT). % - a7
Tractor-Trailers (TT), % - 3
Heavy Vehicle Adjustment Factor (fHY) 0.900 0.968
Flow Rate (vi),pc/h za21 1147
Capacity (c). po/h 4453 1995
Volume-to-Capacity Ratio [v/c) 089 0.57
Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Mumnber of Outer Lanes on Freeway (NO] o
Distance to Upstream Ramp (LUP), ft - Speed Index (M5) 0.500
Downistream Equilibrium Distance (LEQ), ft - Flow Quter Lanes (vOA), po/h/ln -
Distance to Downstream Ramp (LDOWH), ft - On-Ramp Influence Area Speed (SR). mifh 510
Prop. Freeway Vehicles in Lane 1 and 2 (PFM)  1.000 Qwter Lanes Freeway Speed (50, mifh 60.0
Flow in Lanes 1 and 2 {v12), pc'h 2821 Ramp Junction Speed (5). mi/h 510
Flow Entering Ramp-Infl. Area (vR1Z), pc/h 3068 Average Density (D), pc/mi/in 389
Level of Service (LOS) D Density in Ramp Influence Area [DR), pc/mifin 341
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Figure D-72: AM Peak SB On-ramp Merge

HCS7 Freeway Merge Report

Project Information
Analyst Dejan Dudich PE Date 20,2021
Agency QDOT TRAL Analysis Year 2045
Jurisdiction QDT Time Period Analyzed 2045 AM peak
Project Description Exit 27 AMT, 5B on ramp merge Unit United States Customary
Geometric Data

Freeway Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi/h G0.0 A5.0
Segment Length (L} / Acceleration Length (LA).ft 1500 305
Terrain Type Lewel Specific Grade
Percent Grade, % - 2.00
Segment Type / Ramp Side Fresway Right
Adjustment Factors
Driver Population All Familiar All Familiar
Weather Type Mon-Severe Weather MNan-Severe Weather
Incident Type Mo Incident -
Final S5peed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0.968 0.950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Dremand Volume [Vi) 2655 8as5
Peak Hour Factor (PHF) 0.91 0.9
Total Trucks, % 11.10 9.30
Single-Unit Trucks (SUT). % - a9
Tractor-Trailers (TT), % - 11
Heawy Vehicle Adjustment Factor (fHV) 0.900 0.909
Flow Rate (vi),pc/h 3242 1082
Capacity (c). pc/h 4453 1985
Volume-to-Capacity Ratio (w/c) 087 0.54
Speed and Density
Upstream Equilibrium Distance [LEQ), ft - Mumber of Outer Lanes on Freeway (NG o
Distance to Upstream Ramp (LUF), ft - Speed Index [M5) 0588
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (wOA), pc/hiin -
Distance to Downstream Ramp (LDOWH), ft - On-Ramp Influence Area Speed (SE). mi‘h 494
Prop. Freeway Vehicles in Lane 1 and 2 (PFM)  1.000 QOuter Lanes Freeway Speed (50), mifh 50.0
Flow in Lanes 1 and 2 (v12), pc/h 3242 Ramp Junction Speed (5). mi/h 494
Flow Entering Ramp-Infl. Area (vR1Z), pc/h 4324 Average Density (D). po/mifin 438
Lewvel of Service (LOS) E Density in Ramp Influence Area [DR), pc/mifin 369

Technical Memorandum #2 Appendix D

Exit 27 AMT, South Medford

Page D-65

2/25/2021
ODOT TPAU



Figure D-73: AM Peak NB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dwejan Dudich PE Date 20142021

Agency ODOT TRAU Analysis Year 2045

Jurisdiction QDOT Time Period Analyzed 2045 AM peak

Project Description Exit 27 AMT, -5 upstream | Unit United 5tates Customary

of interchange

General Purpose Geometric Data

MNumber of General Purpose Lanes, In 2 Terrain Type Lewel

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi/h &0.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h LBT

Right-5ide Lateral Clearance, ft 9

General Purpose Adjustment Factors

Crriver Population All Familiar Final 5peed Adjustment Factor (SAF) 1.000

Weather Type MNon-Severe Weather Final Capacity Adjustment Factor (CAF) 0.968

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

General Purpose Demand and Capacity

Demand Volume veh/h 3080 Heawy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 0 Flow Rate (Wp.GP), pc/hfln 1880

Total Trucks, % 1110 Capacity (c). pc/hiin 2287

Simgle-Unit Trucks [SUT), % - Adjusted Capacity {cadj), pc/hfin 2214

Tractor-Trailers (TT). % - Vaolume-to-Capacity Ratio (v/c) 0.85

Passenger Car Eguivalent (ET) 2.000

General Purpose Speed and Density

Lane Width Adjustment [fLW) oo Average Speed (3), mi/h 563

Right-5ide Lateral Clearance Adj. (fRLC) oo Density (DGP). pc/mi/fin 334

Total Ramp Density Adjustment 1.3 Level of Service (LOS) ]

Adjusted Free-Flow Speed (FFSadj). mi‘h | 5B.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (M5F), pc/h/in G648 1057 1525 1937 -

Service Flow Rate (5F). veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1062 1731 2408 73 -

Omne Direction D5V, 1000 veh/day 15 25 El 45 -

Bi-Directional DSV, 1000 veh/day 31 Lo T3 93 -
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Figure D-74: AM Peak NB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 27012021

Agency QDOT TRAU Analysis Year 2045

Jurisdiction QDoT Time Period Analyzed 2045 AM peak

Project Description Exit 27 AMT, MB I-5 past Unit United States Customarny

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mifh 600 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed [FFS), mi‘h 5B.7

Right-5Side Lateral Clearance, ft 10

Adjustment Factors

Diriver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000

Weather Type Mon-Severs Weather Final Capacity Adjustment Factor (CAF) 0,958

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 2310 Heawy Wehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 0.91 Flow Rate (Vp). pc/hiin 1410

Total Trucks, % 1110 Capacity (c), pc/hiin 2287

Single-Unit Trucks [SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT), % - Valume-to-Capacity Ratio (w/c) 0.64

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLW) 0.0 Ayerage Speed (5). mi/h 5B.7

Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D). pc/mifin 24.0

Total Ramp Density Adjustment 1.3 Level of Service (LOS) C

Adjusted Free-Flow Speed (FFSad)). mifh | 58.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (MSF], pc/hiin 648 1057 1525 1937 -

Service Flow Rate (5F). veh/h 1167 1002 2745 3487 -

Service Wolume, veh/h 1062 1731 2408 3173 -

QOne Direction DSV, 1000 veh/day 15 25 36 45 -

Bi-Directional D5V, 1000 veh/day 31 50 T3 93 -
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Figure D-75: AM Peak NB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 270172021

Agency QDOT TRAU Analysis Year 2045

Jurisdiction QDOoT Time Period Analyzed 2045 AM peak

Project Description Exit 27 AMT, MB |-5 after Unit United States Customarny

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Lewvel

Segment Length [L). ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi/h &0.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 58T

Right-5Side Lateral Clearance, ft 10

Adjustment Factors

Diriver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000

Weather Type MNon-5evere Weather Final Capacity Adjustment Factor (CAF) 09638

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 3320 Heavy Vehice Adjustment Factor (fHV) 0,900

Peak Hour Factor 091 Flow Rate (Vp). pc/h/in 2027

Total Trucks, % 11.10 Capacity (c). pc/hfin 2287

Simgle-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 092

Paszenger Car Eguivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLW) 0o Average Speed (5). mifh 538

Right-5Side Lateral Clearance Adj. (fRLC) oo Density (D), pc/mifin r7

Total Ramp Density Adjustment 13 Level of Service (LOS) E

Adjusted Free-Flow Speed [FF5adj), mi‘h | 58.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (MSF), pc/h/fin 648 1057 1525 1937 -

Service Flow Rate (5F), veh/h 1167 14902 2745 3487 -

Service Violume, veh/h 1062 1731 2498 EAFE] -

Ome Direction DSV, 1000 veh/day 15 25 El] -

Bi-Directional DSV, 1000 veh/day EQ 50 73 -
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Figure D-76: AM Peak SB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Aruakest Digjasn Dhel ich PE Dt 20012021

AgEnoy QOO TRAL Aralysa Sear 2045

bridictics O0DoT T Period Ardilied 2045 AN pemalt

Project Deripdion Esit 27 AMT, 58 I-5 Unit Unked States Custoriny

upstnea™ of intechange

General Purpose Geometric Data

Mumiber of Gersral Fupscds Lsrss, In z Teimain Typs Leswiel

Sgreesnit Length [L}, it Feroirn Grmle, B

Plpciined of Sase Frs Flow Spesed Blaca Grade Length, mi

Bui Frine-Flore Spedd (EFFE1. mih [-eli] Tivtal Ramp Deraity (TROH, ramgdmi HEE]

Lane ‘Widzh, Tt 12 Fret-Flerar Speed [FRE), i SET

Righit-Side Limeral Clesrance, ft 1o

General Purpose Adjustment Factors

Dirivaer Poprulation All Farmilar Final Speed Adfusirment Fecior (SAF) k]

Weather Typs Mo Sevine WeatFer Final Capaciy Adjusimen? FeZor (CAF} 0562

Incident Type Mo Inddent Crermand Adjusiment Femor [D6F) 10600

General Purpose Demand and Capacity

D Wdume vy £200 Hessy Viehiche Adfustment Faoior [T 0800

Feak Hour Fachor o Flow Rate (], pofhyin 255

Tiotal Trucks, % 1.2 Capacizy [d, pofyin 2EEY

Siegle- LUnit Trucks (SUT), % Adpated Capacity [cadl. poMyin 224

Tractes-Tralers [TT, % Wieluiree-Toe- Cl ity Rl (W) 116

Fassenger Caf Equivalens [ET) 2000

General Purpose Speed and Density

Lane Width Adjasrrent (e oo Averips Speed [E), mifh

Fight-Side Laterl Clesrance Ad) [fmc) |00 Dheraity (Do), pofmifin

Tivtal Ramp Dersity Adpstesnt 13 Lewel of Sendo [LOS] F

Acfjusted Free-Flow Spedd (FFhadl, mifh | 557

Sarvice Volume Table

Terges LS A E C 1] E

Max Senvios Fow Rate (MSF). pohin 548 1257 1525 1597

Service Flow Rate [5F), vehh 11&7 1302 4L S4ET

Service Wolume, velyh 102 AFEL 2488 i

COme Directics DSV, 1000 weh/dry 13 22 Ed) 40

Bi-Directional [SN, 1000 weh/\diy = a2 E1 T8
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Figure D-77: AM Peak SB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 270152021

Agency QDOT TRAL Analysis Year 2045

Jurisdiction QnoT Time Period Analyzed 2045 AM peak

Praject Description Exit 27 AMT, 5B |-5 past Unit United States Custormary

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Lewel

Segment Lemgth (L), fr - Parcent Grade, % -

Measured or Base Free-Flow Speed Base Grade Length, mi -

Base Free-Flow Speed (BFFS), mifh 60.0 Total Ramp Density (TREY, ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h 58T

Right-Side Lateral Clearance, ft 10

Adjustment Factors

Crriver Population All Familiar Final 5peed Adjustment Factor (SAF) 1000

Weather Type Mon-Severe Weather Final Capacity Adjustment Factor (CAF) | 0968

Imcident Type Mo Incident Demand Adjustment Factor (DAF) 1,000

Demand and Capacity

Cemand Volume veh/h 2655 Heavy Vehicle Adjustment Factor (fiv) 050D

Peak Hour Factor 081 Flowr Rate (Vpl, pc/h/in 1621

Total Trucks, % 11.10 Capacity [c), pc/h/fn 28T

Single-Unit Trudes (5UT), % - Adjusted Capacity (cadj), pc/h/n 2214

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (wic) 073

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustmernt [fLw) 0o Awerage Speed (5], mih 8.6

Right-Side Lateral Clearance Adj. (fruc) | 0.0 Density (D), pc/mifin 217

Total Ramp Density Adjustrent 13 Level of Senvice (LOS) D

Adjusted Free-Flow Speed (FF5adj). mi/h | 587

Service Volume Table

Target LOS A B C (i} E

Max Service Flow Rate (M5F), po/h/in 643 1057 1525 1837 -

Service Flow Rate (5F). veh/h 1167 1002 2745 3487 -

Service Violume, veh/h 1062 1731 2493 E e -

One Direction DSV, 1000 veh/day 13 22 el 40 -

Bi-Directional D5V, 1000 veh/day 26 42 61 18 -
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Figure D-78: AM Peak SB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Diate 2/01/2021

Agency QDaT TRAU Analysis Year 2045

Jurisdiction oDaT Time Period Analyzed 2045 AM peak

Project Description Exit 27 AMT, 5B I-5 after  Unit United States Customary

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Baze Free-Flow Speed Base Grade Lemgth, mi

Base Free-Flow Speed (BFFS), mi‘h 60.0 Total Ramp Density (TRDY, ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FFZ), mi/h 58T

Right-5ide Lateral Clearance, ft 10

Adjustment Factors

Drriver Population All Familiar Final Speed Adjustrment Factor (SAF) 11000

Weather Type MNon-Severe Weather Final Capacity Adjustment Factor (CAF) | 0968

Imcident Type Mo Incident Demand Adjustment Factor (DAF) 1000

Demand and Capacity

Demand Volurme veh/h 3550 Heavy Vehidle Adjustment Factor (fiv) 0500

Peak Hour Factor 081 Flow Rate (Vpl. po/hiin 2168

Total Trucks, % 11.10 Capacity (), po/h/in 2287

Single-Unit Trudks (SUT), % - Adjusted Capacity (cadj). po/h/in 2214

Tractor-Trailers (TT), % - iolume-to-Capacity Ratio (w/c) 058

Passenger Car Equivalent (ET) 2000

Speed and Density

Lane Width Adjustrment [fLw) 1] Average Speed (5), mifh 505

Right-5ide Lateral Clearance Adj. (fruc) oo Density (OY, pc/mi/n 129

Total Ramp Density Adjustrment 13 Level of Senvice (LOS) E

Adjusted Free-Flow Speed (FFSad), mi/h | 58.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (MSF), po/hyin 648 1057 1525 1837 -

Service Flow Rate (5F), veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1062 1731 2408 £ FE] -

Cne Direction DSV, 1000 veh/day 13 22 Ell -

Bi-Directional D5V, 1000 veh/day 26 42 1 -
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Figure D-79: PM Peak NB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information
Analyst Dejan Dudich PE Date 2/02/2021
Agency QDOT TRALU Analysis Year 2045
Jurisdiction QDoT Time Period Analyzed 2045 PM peak
Project Description Exit 27 AMT, MB off ramp diverge | Unit United States Customary
Geometric Data

Fresway Ramp
Mumber of Lanes [N). In 2 1
Free-Flow Speed [FFS), mi‘h 600 A0
Segment Length (L) / Deceleration Length (LA)ft 1500 1270
Terrain Type Lewvel Specific Grade
Percent Grade, % - -2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Diriver Population All Familiar All Familiar
Weather Type Non-Severe Weather Man-Severs Weather
Incident Type No Incident -
Final Speed Adjustment Factor [SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0968 0950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Demand Volume [Wi) 3470 9B0
Peak Hour Factor (PHF) 087 0a7
Total Trucks, % 11.10 0.00
Single-Unit Trucks (SUT), % - oz
Tractor-Trailers (TT), % - 8
Heawy Vehicle Adjustment Factor (fHY) 0500 1.000
Flow Rate (vi),pc/h 3975 1010
Capacity (c). pc/h 4453 1995
Volume-to-Capacity Ratio (v/c) 0.89 0.51
Speed and Density
Upstream Equilibriurm Distance [LEQ), ft - Mumber of Outer Lanes on Freeway (MO o
Distance to Upstream Ramp (LUP), ft - Speed Index (D5) 0380
Downstream Equilibrium Distance (LET). ft - Flow Outer Lanes (WOA), pc/hin -
Distance to Downstream Ramp (LDOWR), ft - Off-Ramp Influence Area Speed (SR), mi‘h 530
Prop. Freeway Vehicles inLane 1 and 2 (PFD)  1.000 Qwter Lanes Freeway Speed (S0, midh G658
Flow in Lanes 1 and 2 (v12), po/h 3975 Ramp lunction Speed (5}, mi/h 53.0
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D). pc/mifin 375

Lewvel of Service (LOS) iC

Density in Ramp Influence Area {DR), pc/mifin  27.0
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Figure D-80: PM Peak SB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information
Analyst Dejan Dudich PE Date 2/0272021
Agency QDaOT TRAL Analysis Year 2045
Jurisdiction QDT Time Period Analyzed 2045 PM peak
Project Description Exit 27 AMT, 5B off ramp diverge | Unit United 5tates Customary
Geometric Data

Freeway Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi‘h 60.0 450
Segment Length (L} / Deceleration Length (LA)ft 1500 1200
Terrain Type Lewel Specific Grade
Percent Grade, % - -2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Diriver Population All Familiar All Familiar
Weather Type Mon-5evere Weather Mon-Severs Weather
Incident Type Mo Incident -
Final Speed Adjustment Factor [SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 0.958 0.950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity
Demand Volume (Vi) 32095 1105
Peak Hour Factor (PHF) 087 087
Total Trucks, % 11.10 3.80
Single-Unit Trucks (SUT), % - o4
Tractor-Trailers (TT). % - 6
Heawy Vehicle Adjustment Factor (fHV) 0.900 0957
Flow Rate (vi),pc/h 3774 1190
Capacity [c]. pc/h 4453 1985
Volume-to-Capacity Ratio [w/c) 0.85 0.80
Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (MO o
Distance to Upstream Ramp (LUF), ft - Speed Index (D5) 0405
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (wOA), po/hiln -
Distance to Downstream Ramp (LDCWM), ft - Off-Ramp Influence Area Speed [5R), mi‘h 527
Prop. Freeway Vehicles in Lane 1 and 2 (PFD)  1.000 QOuter Lanes Freeway Speed (50), mi/h 65.8
Flow in Lanes 1 and 2 (v12), po/h 3774 Ramp Junction Speed (5). mi/h 527
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D). pc/mi/in 35.8
Lewvel of Service (LOS) i Density in Ramp Influence Area [DR), po/mifin 25.9
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Figure D-81: PM Peak NB On-ramp Merge

HCS7 Freeway Merge Report

Project Information
Analyst Dejan Dudich PE Date 02/02/2021
Agency ODOT TRALY Analysis Year 2045
Jurisdiction QDoT Time Perod Analyzed 2045 PM peak
Project Description Exit 27 AMT, NB on ramp merge Unit United States Customary
Geometric Data

Freeway Ramp
Number of Lanes (M), In 2 1
Free-Flow Speed (FF5), mi/h 60.0 450
Segment Length (L} / Acceleration Length (LA)ft 1500 305
Terrain Type Level Specific Grade
Percent Grade, % - 2.00
Segment Type / Ramp Side Freewsay Right
Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Mon-5evere Weather MNon-Severe Weather
Incident Type Mo Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor {CAF) 0.968 0.950

Demand Adjustment Factor [DAF) 1.000 1.000
Demand and Capacity

Demand Volume (Vi) 2490 1430

Peak Howr Factor (PHF) Qa7 047

Total Trucks, % 11.10 2.80
Single-Unit Trucks (SUT), % - 74
Tractor-Trailers (TT). % - 26

Heawy Vehicle Adjustment Factor (fHV) 0900 0957

Flow Rate {vi),pc/h 2852 1540
Capacity (c). pc/h 4453 19495
Volume-to-Capacity Ratio (w/ic) 0.9 o077

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Mumber of Outer Lanes on Freeway (MO) ]
Distance to Upstream Ramp (LUP), ft - Speed Index [M5) 0509
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA&), po/h/in -
Distance to Downstream Ramp (LDOWM), ft - On-Ramp Influence Area Speed (SR). mifh 490
Prop. Freeway Vehicles in Lane 1 and 2 (PRM) | 1.000 Qwiter Lanes Freeway Speed (50). mi/h §0.0
Flow im Lanes 1 and 2 (v12), pc/h 2852 Ramp Junction Speed (5). mi‘h 490
Flow Entering Ramp-Infl. Area (WR12), pc/h 4392 Average Density (D). po/mifln A48
Lewvel of Service (LOS) E Density in Ramp Influgnce Area (DF), pc/mifln 37.2

Technical Memorandum #2 Appendix D
Exit 27 AMT, South Medford

Page D-74

2/25/2021
ODOT TPAU



Figure D-82: PM Peak SB On-ramp Merge

HCS7 Freeway Merge Report

Project Information

Analyst Dejan Dudich PE Date 200252021
Agency QDOT TRAL Amnalysis Year 2045
Jurisdiction QDOT Time Pericd Analyzed 2045 PM peak

Project Description

Exit 27 AMT, 5B on ramp merge Unit

United 5tates Customary

Geometric Data

Freeway Ramp
Mumber of Lanes (N, In 2 1
Free-Flow Speed (FF5). mi/h 60.0 450
Segment Length (L) / Acceleration Lemgth [LA)ft 1500 305
Terrain Type Level Specific Grade
Percent Grade, % - 2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Mon-5Severe Weather Mon-5evere Weather
Incident Type Mo Incident -

Fimal Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 0968 0.950
Demand Adjustment Factor [DAF) 1.000 1.000
Demand and Capacity

Demand Volume (Vi) 2190 245

Peak Hour Factor (PHF) 0487 0497

Total Trucks, % 11.10 6.80
Single-Unit Trucks (SUT), % - a4
Tractor-Trailers (TT), % - 6

Heavy Vehicle Adjustment Factor (fHV) 0900 0927

Flow Rate (vi),pc/h 2509 1051
Capacity (c), pc/h 4453 1985
Vaolume-to-Capacity Ratio [v/c) 080 053

Speed and Density

Upstream Egquilibrium Distance (LEQ), ft - Mumber of Quter Lanes on Freeway (NO) ]

Distance to Upstream Ramp (LUP), ft -

Speed Index (MS)

0431

Downstream Eguilibrium Distance (LEQ), ft

Flow Outer Lanes (vOA), po/h/in

Distance to Downstream Ramp (LDCAWH), ft -

On-Ramp Influence Area Speed (SR), mi‘h 522

Prop. Freeway Vehicles in Lane 1 and 2 (PRM) | 1.000

Cuter Lanes Freeway Speed (50), mi/h 60.0

Flow in Lanes 1 and 2 (v12), pc/h 2509
Flow Entering Ramp-Infl. Area (vR12), pc/h 3560
Level of Service (LOS) D

Rarmp Junction Speed (5], mi/h

Average Density (D). pc/mifln

522

341

Density in Ramp Influence Area (DR), pc/mifdn 309
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Figure D-83: PM Peak NB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 2/02/2021

Agency ODOT TRAU Amalysis Year 2045

Jurisdiction oDoT Time Period Analyzed 2045 PM peak

Project Description Exit 27 AMT, I-5 upstream | Unit United States Customary

of interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Basze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi‘h 60.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h 5BT

Right-Side Lateral Clearance, ft g

Adjustment Factors

Driver Population All Familiar Fimal 5peed Adjustment Factor (SAF) 1.000

Weather Type Mon-5Severe Weather Fimal Capacity Adjustment Factor [CAF) 0.968

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Dremand Volume veh/h 3470 Heavy Vehicle Adjustment Factor (fHV) 0.900

Peak Howr Factor 0a7 Flow Rate (Wp). pc/hiin 1938

Tatal Trucks, % 11.10 Capacity (), pc/hiin 2287

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/in 2214

Tractor-Trailers (TT). % - Valume-to-Capacity Ratio (w/c) 0.90

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLW) 00 Average Speed (5). mi/h 545

Right-5ide Lateral Clearance Adj. (fRLC) oo Density (D). pc/mifin 365

Total Ramp Density Adjustment 1.3 Lewvel of Service (LOS) E

Adjusted Free-Flow Speed (FFSadj). mi/h | 58.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (M5F), po/h/In G648 1057 1525 1937 -

Service Flow Rate (SF), veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

One Direction D5V, 1000 veh/day 13 20 30 -

Bi-Directional DSV, 1000 veh/day 26 42 G0 -
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Figure D-84: PM Peak NB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information

Amalyst Diejan Dudich PE Drate 2/02/2021

Agency CODOT TRAL Analysis Year 2045

Jurisdiction QDoT Time Period Analyzed 2045 PM peak

Project Description Exit 27 AMT, MB |-5 past Unit United 5States Customary
interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Lewel

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi‘h 60.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h 587

Right-5ide Lateral Clearance, ft 10

Adjustment Factors

Drriver Population All Familiar Fimal Speed Adjustment Factor (SAF) 1.000

Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 0.968

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 2490 Heawvy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 097 Flow Rate (Wp). pc/h/In 1426

Tatal Trucks, % 11.10 Capacity (c), pc/h/In 2287

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (w/ic) 064

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLW) 0.0 Average Speed (5], mih 587

Right-5ide Lateral Clearance Adj. (fRLC) 0.0 Density (D). pc/mi/in 243

Tatal Ramp Density Adjustment 1.3 Level of Service [LOS) C

Adjusted Free-Flow Speed (FFS3ad)), mifh | 587

Service Volume Table

Target LOS A E C E

Max Service Flow Rate (M5F), po/h/ln G648 1057 1525 1937 -

Service Flow Rate (5F). veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1132 1B45 2662 3383 -

One Direction DSV, 1000 veh/day 13 20 L -

Bi-Directional D5V, 1000 veh/day 26 42 1] -
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Figure D-85: PM Peak NB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Amnalyst Dejan Dudich PE Date 2/02,/2021

Agency CDOT TRAL Amalysis Year 2045

Jurisdiction oDoT Time Period Analyzed 2045 PM peak

Project Description Exit 27 AMT, NB I-5 after | Unit United States Customary

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Lewel

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Basze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi‘h 60.0 Total Ramp Density (TRD). ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FFS), mi‘h 5B.7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

Diriver Population All Familiar Fimal Speed Adjustment Factor (SAF) 1.000

Weather Type MNon-5evere Weather Fimal Capacity Adjustment Factor (CAF) 0.958

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 3020 Heawy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 097 Flow Rate (Vp). pc/hiin 2245

Taotal Trucks, % 11.10 Capacity (c), pc/h/In 2287

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/ic) 1.01

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (W) 0.0 Average Speed (5), mi/h -

Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D). pc/mifin -

Total Ramp Density Adjustment 13 Level of Service (LOS) F

Adjusted Free-Flow Speed (FFSadj), mifh | 58.7

Service Volume Table

Target LOS A E C E

Max Service Flow Rate (M5F), pc/h/In G648 1057 1525 1937 -

Service Flow Rate (SF). veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

One Direction DSV, 1000 veh/day 13 20 30 38 -

Bi-Directional DSV, 1000 veh/day 26 42 &0 77 -
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Figure D-86: PM Peak SB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 200272021

Agency CODOT TRAL Analysis Year 2045

Jurizdiction oDoT Time Pericd Analyzed 2045 PM peak

Project Description Exit 27 AMT, 5B I-5 Unit United States Customary

upstream of interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mi‘h 60.0 Total Ramp Density (TRD), ramps/mi 0.33

Lane Width, ft 12 Free-Flow Speed (FFS), mi‘h 587

Right-5ide Lateral Clearance, ft 10

Adjustment Factors

Driver Population All Farniliar Final Speed Adjustment Factor (SAF) 1.000

Weather Type Mon-5evere Weather Fimal Capacity Adjustment Factor [CAF) 0.968

Incident Type Mo Incident Demand Adjustment Factor [DAF) 1.000

Demand and Capacity

Demand Volume veh/h 3295 Heawy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 0.97 Flow Rate (Wp). pc/hfin 1887

Total Trucks, % 11.10 Capacity (), pc/h/in 2287

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT). % - Volume-to-Capacity Ratio (w/c) 0.85

Pazsenger Car Equivalent [ET) 2.000

Speed and Density

Lane Width Adjustment [fLW) 0.0 Average Speed (5). mi/h 56.2

Right-5ide Lateral Clearance Adj. (fRLD) 0.0 Density (D). pc/mifin 336

Total Ramp Density Adjustment 1.3 Level of Service {LOS) D

Adjusted Free-Flow Speed (FF5adj), mi/h | 58.7

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (M5F), pc/h/In 648 1057 1525 1937 -

Service Flow Rate (SF), veh/h 1167 1202 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

One Direction D5V, 1000 veh/day 16 26 38 -

Bi-Directional D5V, 1000 veh/day 3z 52 IE -
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Figure D-87: PM Peak SB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 2/02/2021

Agency ODOT TRAL Analysis Year 2045

Jurizdiction CDOT Time Pericd Analyzed 2045 PM peak

Project Description Exit 27 AMT, 5B |-5 past Unit United States Customary
interchange

Geometric Data

Number of Lanes, In 2 Terrain Type Lewvel

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Baze Grade Length, mi -

Base Free-Flow Speed (BFFS), mifh 50.0 Total Ramp Density (TRD), ramps/mi 0.323

Lane Width, ft 12 Free-Flow Speed (FF5). mi/h 58T

Right-5Side Lateral Clearance, ft 10

Adjustment Factors

Driver Population All Familiar Fimal Speed Adjustment Factor (SAF) 1.000

Weather Type Mon-5Severe Weather Fimal Capacity Adjustment Factor (CAF) 0.968

Incident Type Mo Incident Demand Adjustment Factor [DAF) 1.000

Demand and Capacity

Demand Valume veh/h 2190 Heawy Viehicle Adjustment Factor (fHV) 0900

Peak Hour Factar 0497 Flow Rate (Mp). pc/h/in 1254

Total Trucks, % 11.10 Capacity (c), po/h/in 2287

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2214

Tractor-Trailers (TT), % - Valume-to-Capacity Ratio (v/c) 0.57

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLW) 0.0 Average Speed (5), mifh SBT

Right-5ide Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/in 21.4

Total Ramp Density Adjustment 1.3 Level of Service (LOS) C

Adjusted Free-Flow Speed (FF5adj), mi/h | 58.7

Service Volume Table

Target LO5 A B C E

Max Service Flow Rate (M5F), pc/h/In 642 1057 1525 1837 -

Service Flow Rate (5F). veh/h 1167 1802 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

One Direction D5V, 1000 veh/day 16 26 38 48 -

Bi-Directional D5V, 1000 veh/day 32 52 75 a5 -
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Figure D-88: PM Peak SB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Dejan Dudich PE Date 2102,2021

Agency QDOT TRAU Analysis Year 2045

Jurisdiction QDT Time Period Analyzed 2045 PM peak

Project Description Exit 27 AMT, 5B |-5 after Unit United States Customary

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Base Grade Length, mi -

Base Free-Flow Speed (BFFS), mi/h 800 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed [FF5), mi‘h 587

Right-Side Lateral Clearance, ft 10

Adjustment Factors

Drriver Population All Famniliar Final Speed Adjustment Factor (SAF) 1.000

Weather Type Maon-Severe Weather Final Capacity Adjustment Factor (CAF) | 0.068

Incdent Type Mo Incident Dermand Adjustrment Factor [DAF) 1.000

Demand and Capacity

Demand Violume weh/h 3135 Heawy Viehicle Adjustrent Factor [fiv) 0900

Peak Hour Factor 097 Flow Rate (V). pc/h/in 1796

Total Trucks, % 1110 Capacity [c), pc/hvin 2287

Single-Unit Trucks {SUT), % - Adjusted Capacity [cadi). pc/h/in 2214

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio [v/c) 0Bl

Passenger Car Equivalent (ET) 21000

Speed and Density

Lane Width Adjustment (fLw) 00 Average Speed (5) mith 574

Right-5ide Lateral Clearance Adj. (frLc) | 00 Density (. pc/mifin 33

Tatal Ramp Density Adjustment 13 Level of Service (LOS) o

Adjusted Free-Flow Speed (FFSadj), mi/h | 58.7

Service Volume Table

Target LOS A B C D E

Max Service Flow Rate [M5SF), po/hin 5] 1057 1525 1937 -

Service Flow Rate (5F). veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

One Direction DSV, 1000 veh/day 16 26 38 A8 -

Bi-Directional DSV, 1000 veh/day 32 52 75 o5 -
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Queuing and Blocking Report

Figure D-89: AM Peak Barnett Road at Stewart Avenue Queuing and Blocking Report
Intersection: 83: Stewart Avenue & Bamett Road

Movement EB EB EB WE WE WB ME NB MNB
Dimections Served T T R L T T L R R
Maximum Cueue (ft) 186 153 I 24 A 245 178 1 Lt
Aurerage Cusue (fi) i [ 30 100 a0 114 &0 ] H
95th Queue (fi) 158 130 &4 187 17 187 148 118 &
Link Distancs (f) 1162 1182 1406 1406 B33 833
Upsstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (i) 200 27 151

Storage BE Time (%) 0 2 0
Cueuing Penalty (veh) 0 1 1 L 0

Figure D-90: AM Peak Barnett Road at Alba Drive Queuing and Blocking Report
Intersection: 91: Alba Drive & Barmett Road

Movement EE EB EE WB WE S8
Directions Served L T T T TR L R
Maximum Queue (f) 5 208 27 162 183 K] 45
Average Cusue (fi) 3 5 5 50 50 7 14
95th Queue (i) 18 15 13 120 118 7 13
Limk Distance (ff) 1406 1408 711 7 ]
Upstream Blk Time (%)

Queuing Penalty (weh)

Storage Bay Dist (i) 85 2
Storage: Bl Time (%) 2 2 1 2
Queuing Penalty (veh) 0 0 0 0
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Figure D-91: AM Peak Barnett Road at Highland Drive Queuing and Blocking Report
Intersection: 90: Highland Drive & Bamett Road

Movement EB EB EB EB EB WB WE WB WB MNB MNB MB
Directions Served L L T T R L L T TR L T T
Maximum Cueue (i) 13 8 55S 577 3 405 45D 939 943 285 1318 1384
Bverage Queue (ff) 42 g7 279 297 a3 400 445 411 5Ea 110 @0 1297
95th Cueue: (fi) 50 245 476 4% 275 4k 455 @1 1182 21 1758 1632
Link Distarice (ft) 11 711 05 %05 1263 1263
Upstream Blk Time (%) 1 1 29 7 2 B1
Cueuing Penalty (veh) 3 4 233 ETi 22 583
Storage: Bay Dist (i) 300 200 300 380 380 485

Storage: BE Time (%) ] 10 12 K} B8 0 1
Cueuing Penalty (weh) 0 12 16 82 196 1 10

Intersection: 90: Highland Drive & Bamett Road

Movement WB &8 5B &8
Dimections Served R L T TR
Maximum Cueue () 650 0 Ba3 8
Average Queue (i) BES 338 BE1 16
35th Queue (i) T48 343 8T 1067
Link Distance (ft) B&2 852
Upestream Blk Time (%) B 33
Queuing Penalty (weh) ] 0
Storage Bay Dist (/) &00 20

Storage BE Time (%) 58 a7 q
CQueuing Penalty (weh) 142 261 13

Figure D-92: AM Peak Barnett Road at Ellendale Drive Queuing and Blocking Report
Intersection: 94: Ellendale Drive & Barnett Road

Movement EB EB EE WB WE WB ME NB =B 58
Cirections Served L T TR L T TR L TR L TR
Maztimurn Cusue (f) 106 590 605 158 1714 1299 154 614 141 218
Average Cuwsue (ft) 17 35 409 k| 1224 1212 14% 2T 44 65
95th Queue (ft) B9 369 581 128 131 1353 236 666 %« 155
Link Distance {ft) w5 805 1213 1213 614 735
Upstream Blk Time (%) B a7 18

CQueuing Penalty {weh) 0 0 0

Storage Bay Dist () 82 80 105 a5

Storage B& Time (%) ] H 1 70 LB 1 1 T
Queuing Penalty {veh) 0 4 8 17 20 2 1 4
Technical Memorandum #2 Appendix D 2/25/2021

Exit 27 AMT, South Medford Page D-83 ODOT TPAU



Figure D-93: AM Peak Garfield Street at I-5 Exit 27 Interchange Queuing and Blocking

Report

Intersection: 826: Garfield Street & 5B off ramp/NEB off ramp

Movement EB EB EB Wi WE WB Jills] MB HB B HNB 5B
Directions Senved L L > L L ® L L T T > L
Maximum Cusue () 459 350 1718 300 445 1438 320 45 132 1269 445 245
Bverage Queue (ff) 288 21 1407 137 401 1220 145 263 113 1152 73 125
95th Queue () 561 B0 2248 307 574 1874 m 526 1387 1529 42 224
Link Digtance (ft) 1648 1407 1237 1237

Upstream Blk Time (%) 47 56 a0 3

Cueuing Penalty (weh) 0 0 181 322

Storage Bay Dist (i) 375 375 270 270 270 270 270 200
Storage BE Time (%) 3 A 40 3 10 76 p 4 3B a7 0 1
Queing Penalty (veh) 21 3 38 10 ¥ I 3 14 192 429 0 4

Intersection: 826: Garfield Street & 5B off ramp/NB off ramp

Movement ZB =B ZB 5B
Directions Served L T T E
Maxirum Cueue () 324 10 1038 325
Bverage Queve () 189 512 585 174
95th Queue (fi) M2 1T 12 442
Link Distance {ft) 1383 1263

Upsstream Blk Time (%) 3 4

Cueuing Penalty (weh) 3 M

Storage Bay Dist (if) 200 200
Storage B Time (%) 4 30 53 0
Cueuing Penalty (weh) 14 120 267 1

Figure D-94: AM Peak Garfield Street at Center Drive Queuing and Blocking Report
Intersection: 827: Center Drive & Garfield Street

Movement EB EB EB WE WE WB ME ME &B 5B &8

Drections Served L T TR T T R L TR L L TR

Maximum Cueue () 235 SE1 888 1278 1383 210 | 166 2% B01 829

Awerage Cusue (fi) &0 426 430 946 1088 180 22 47 1 356 187

95th Cueues (ft) 238 1De6 1060 1588 1648 23 61 136 251 an e

Link Distance (fty 240 940 1237 12% 3&2 450 %60

Upstream Blk Time (%) "M 4 2 0 14 8

Queuing Penalty (veh) 243 323 7 193 0 0 0

Storage Bay Dist (i) 166 175 | 190

Storage Bl Time (%) 5 9 45 ] & 2 & M

Queuing Penalty (veh) 43 0 23 1 3 5 8 40

Note: Garfield is E-W in Synchro, Center N-S
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Figure D-95: AM Peak Garfield Street at Riverside/OR 99 Queuing and Blocking Report
Intersection: 87: Riverside/OR99 & Garfield Street

Movement EB EB EB WB WB WB WE SE 2E ZE 2E MW
Directions Served L T TR L L T R L L T T L
Maximum Cusue (ft) 280 30 727 28 32 582 324 282 M5  MBe 2508 350
Auerage Queue (f) 126 2 EEd 97 125 205 131 266 s 1963 1778 137
95th Cueue (fi) 36 k7 TO& 183 231 443 T Kh [ M3 3270 3408 3me
Link Digtance {ft) Eed 840 240 M8 M}

Upestream Blk Time (%) 74 0 39 k]

Queuing Penalty (veh) 0 0 164 143

Storage Bay Dist () 220 20 300 300 250 250 220
Storage BE: Time (%) 0 75 BT 0 ] 3 ] ] &1 0 i] 0
Cueuing Penalty (weh) 0 K1 343 0 0 18 1 114 165 2 0 0

Intersection: 87: Riverside/OR99 & Garfield Street

Movement MW NW L
Directions Served T T R
Masimum Cueue (i) 1267 1283 480
Byerage Quesue (T 1034 1183 475
95th Clueue (fi) 1670 1477 527
Link Distance {ft) 1227 &Y

Upestream Blk Time (%) 18 71

Queuing Penalty (veh) 0 0

Storage Bay Dist (i) 330
Storage B Time: (%) 50 33 k|
Cueuing Penalty (weh) 38 158 244

Figure D-96: AM Peak Riverside/OR 99 at Stewart Avenue Queuing and Blocking Report
Intersection: 84: Riverside/OR99 & Stewart

Movement EE EB EE BM29 BMX WB WB we SE SE SE NW
Dinections Served L T TR T T L T TR L T TR L
Maximum Cueue (i) 30 1163 177 197 200 79 193 158 175 1105 1098 227
Average CQueue (i) 258 719 738 71 T 23 a8 56 2 725 712 101
95th Queue (fi) 456 1402 1410 275 276 70 170 136 215 1384 1382 1%
Limk Distance (ft) 1212 1212 T2 272 745 T45 1052 1062

Upstream Bk Time (%) 18 24 17 18 4 k]

Queuing Penalty (veh) 0 0 0 ] ] V]

Storage Bay Dist (/) 47 ral] 128 298
Storage B Time (%) 19 30 0 5 B9 0
Queuing Penalty (weh) 63 65 0 13 B 0

Intersection: 84: Riverside/OR99 & Stewart

Movement NW NwW NW
Directions Served L T T
Maximum Cueue (i) 250 3\ 357
Byerage Queue (ff) 128 158 162
95th Clueue (fi) 223 ] 326
Limk Distance (ft) 2428 2428
Upstream Bk Time (%)

Queuing Penalty (weh)

Storage Bay Dist (/) 298

Storage B Time (%) 0 1

Cueuing Penalty (veh) 1 ]
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Figure D-97: PM Peak Barnett Road at Stewart Avenue Queuing and Blocking Report
Intersection: 83: Stewart Avenue & Bamett Road

Movement EB EB EB WH WE WB ME ME MNB
Directions Served T T R L T T L R R
Maximum Cueue (it) Y| 381 225 323 5FE 4% 228 485 418
Average Queue (fi) 181 17 T3 225 233 222 158 137 85
95th Queue (fi) 254 282 166 KL T | 404 248 T4 278
Link Distance {fi) 1165 1185 1408 1406 831 831
Upstream Blk Time %) 0

CQueuing Penalty (weh) 0

Storage Bay Dist (i) 200 Ar 151

Storage B Time (%) 4 0 16 5 27 ]
Cueuing Penalty (weh) 9 0 Bl 23 53 0

Figure D-98: PM Peak Barnett Road at Alba Drive Queuing and Blocking Report
Intersection: 91: Alba Dnve & Bamett Road

Movement EB EB EB WEB WE 58 &B
Drections Sered L T T T TR L R
Maximum Cueue (i) i 438 506 25 302 L] )
Byerage Queue () 10 117 135 73 [ 22 20
Jath Clueue (f) 4 400 43 205 21 62 a2
Link Distance (ft) 1406 1406 712 712 650
Upstream Blk Time (%)

(ueuing Penalty (weh)

Storage Bay Digt () 85 R
Storage BE Time (%) 0 a 2 8 4
Queuing Penalty (veh) 0 1 0 2 1
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Figure D-99: PM Peak Barnett Road at Highland Drive Queuing and Blocking Report
Intersection: 90: Highland Drive & Bamett Road

Movement EB EB EB EB EB WB WE WB WB NB MB WB
Directions Served L L T T R L L T TR L T T
Maximum Cueue (ft) 26 320 T8 T24 30 405 45D 922 212 410 540 B39
Buerage Cusue (ft) 114 193 398 47 26 365 414 615 153 217 243 302
95th Queus (ff) 197 e T T4 455 480 522 ne1 =3 36T ¥ M
Link Distancs {ff) 712 712 305 205 1283 1263
Ugsstream Blk Time (%) [ & 4 1 0
Cueuing Penalty (weh) 35 33 35 & 0
Storage Bay Dist (i) 300 300 300 360 380 465

Storage B Time (%) 0 0 24 28 5 9 30 2 0 0 0
Queuing Penalty (veh) 0 0 21 [ 18 38 12 18 0 1 0

Intersection: 90: Highland Drive & Bamett Road

Movement NB 5B 5B S8
Directions Sered R L T TR
Maximum Cueue (ft) BTG i 594 880
Aerage Queue (ft) 362 115 BES d7a
95th Queue (fi) BB 3 850 8as
Link Distance (ft) LT 8a7
Upsstream Blk Time (%) 52 80
CQueuing Penalty (weh) 0 0
Storage Bay Dist () 600 0

Storage B Time (3] 3 /] 56
Cueuing Penalty (veh) 1 2 57

Figure D-100:PM Peak Barnett Road at Ellendale Drive Queuing and Blocking Report
Intersection: 94: Ellendale Drive & Bamett Eoad

Movement EB EB EE WB WE WB HB NB &B EB
Directions Served L T TR L T TR TR L TR
Maximum Queue (f) 156 g% Ti0 1683 1270 1257 134 K2 [} 111
Average Cueue (i) 41 414 444 55 1235 12H 122 a4 5 35
95th Queue (ft) 115 B3 GG 140 128 1255 Mz 156 82 T8
Link Distance {ft) A5 405 1214 1214 820 738
Upstream Blk Time (%) W K| 0

Queuing Penalty (weh) ] 0 0

Storage: Bay Dist () B2 80 105 %5

Storage B Time (%) 3 k] 5 51 24 V] 1
Queuing Penalty (veh) 20 11 42 28 18 0 0
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Figure D-101:PM Peak Garfield Street at I-5 Exit 27 Interchange Queuing and Blocking

Report

Intersection: 826: Garfield Street & SB off ramp/NB off ramp

Movement EE EB EB WE WE W8 HWE NB MEB HB NB 5B
Directions Served L L = L L = L L T T = L
Maximum Cueue () 267 B0 1710 3 445 86 M4 426 685 Th2 44 Z%
Average Cusue (fi) 125 487 1362 180 244 HE 188 AT 219 276 M 105
5th Queue (fi) 217 73 2150 306 425 733 238 4 430 523 272 185
Link Distance {ft) 1646 1407 1237 1237

Upstream Blk Time (%) 35 1

CQueuing Penalty (weh) 0 0

Storage Bay Dist (i) 375 375 270 &7 270 270 270 200
Storage B Time (%) &0 2 7 16 1 3 5 12 1] 0
Cueuing Penalty (veh) 250 12 36 T 5 1 33 63 0 1

Intersection: 826: Garfield Street & SB off ramp/NB off ramp

Movement SB SB SB 5B
Directions Senved L T T »
Maximum Cueue (i) 309 82 a7 25
Huverage Queue (ft) 141 232 323 139
95th Queue (fi) 262 a7 770 343
Link Digtance {ft) 1283 1263

Upestream Blk Time (%) 0 0

Cueuing Penalty (weh) i 3

Storage Bay Dist (i) 200 200
Storage Bk Time (%) 2 9 21 3
CQueuing Penalty (weh) 6 B 168 10

Figure D-102: PM Peak Garfield Street at Center Drive Queuing and Blocking Report
Intersection: 827: Center Drive & Garfield Street

Movement EB EB EE WE WE WB WE NB NE 5B sB 5B
Directions Served L T TR L T T R L TR L L TR
Maximumn Cueue (i) 235 Hs o58 430 124 1308 210 o] 17s 226 95 a3
Average Queue (i) 116 283 303 123 745 923 194 33 T2 221 850 745

B5th Qe (i) 240 L1 ] 20 341 1384 152 P 4 143 M2 1149 1262

Link Distance {f) %60 960 1237 1237 Hs 10 410
Upstream Bik Time (%) 1 7 R
Queuing Penalty (veh) 12 BE 0 ]
Storage Bay Dist (f) 186 400 75 51 190

Storage B Time (%) 0 19 0 14 36 1 1 2 ¥ &2

Queuing Penalty (veh) 30w 0 13 240 513 7108 1%

Note: Garfield is E-W in Synchro, Center N-S
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Figure D-103: PM Peak Garfield Street at Riverside/OR 99 Queuing and Blocking Report
Intersection: 87: Riverside/ORS9 & Garfield Sireet

Movement EE EB EE WE WE WB WE SE SE EE SE W
Directions Sernved L T TR L L T R L L T T L
Maximum Cueue () 276 0 594 2 430 730 325 185 27 333 34 350
Average Cusue (fi) 169 226 281 204 298 364 184 102 107 164 2m 220
95th Queue (ff) 274 357 459 326 361 B84 196 167 197 326 340 457
Link Distance (f) o] ] 9a0 M22 4%
Upstream Blk Time (%) 0 0

Queuing Penalty (weh) 0 0

Storage Bay Dist () 220 220 300 300 250 250 220
Storage Bk Time (%) B 7 19 1 3 15 i] i] 4 0
Cueuing Penalty (weh) 2 2 ™ 4 - | 50 2 i 15 1

Intersection: 87: Riverside/OR99 & Garfield Street

Movement NW HNW NW
Dnzctions Served T T R
Maximum Cueue (i) 12711 12% 480
Buerage Cusue (f) 1250 1257 4B5
85th Queue (ff) 1267 1274 EBE
Link Distance (ff) 1234 1234

Upstream Blk Time (%) 43 &7

Cueuing Penalty (weh) 0 0

Storage Bay Dist () 330
Storage Bk Time (%) [l T2 1
Cueuing Penalty (veh) a0 405 4

Figure D-104: PM Peak Riverside/OR 99 at Stewart Avenue Queuing and Blocking Report
Intersection: 84: Riverside/OR99 & Stewart

Movement EE EB EE B¥29 B34X WB WE WB EE SE SE NW
Directions Served L T TR T T L T TR L T TR L
Maximum Queue (i) 3.0 1322 1282 330 307 253 438 480 172 1114 1113 360
Bverage Cusue (fi) 360 129 B35 295 282 a4 213 257 115 1074 1073 354
95th Queue (fi) 360 1305 1700 m Mz 207 363 a7 27 1083 1092 368
Link Distance (ff) 1212 1212 272 272 43 743 1050 1050
Upstream Blk Time (%) @ 14 47 50 B0 T2

Queuing Penalty (weh) 0 0 0 0 0 0

Storage Bay Dist (8) 247 pal:} 128 268
Storage Bl Time (%) BE 0 0 12 i B4 55
Queuing Penalty (wsh) 134 0 0 g 4 89 168
Intersection: 84: Riverside/OR99 & Stewart

Movement NW WW NW WW

Directions Senved L T T R

Mazximum CQueue (f) 422 205 2006 13

Average Queue (ft) 414 1487 a7 0

95th Queue (ft) 464 MM 2034 14

Link Digtance (ff) 2422 2422

Ugstream Blk Time (%) 0 0

Cueuing Penalty (veh) 3 0

Storage Bay Dist (i) 298 438

Storage B Time (%) T 0

Queuing Penalty (veh) 234 0
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Contact Information

If you have any questions please contact
Dejan Dudich at 503-986-3515, email: dejan.dudich@odot.state.or.us.
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