Technical Memorandum #2 Technical Appendices
Appendix G — Operational Analysis

Calibration Notes
SimTraffic calibration was done separately for AM peak and PM peak, using raw counts
seasonally adjusted to January, when the site visit was made. Vehicles entering and
exiting needed to meet +1% calibration limits for intersection overall, +5% for any
movements with input volume > 100 veh/hr. Up to date signal timing from the City of
Medford and from ODOT Region 3 were critical inputs to achieving calibration.
Adjustments were made to saturated flows, speeds, and PHF to bring the network into
calibration. Queues observed during the January 2019 site visit were compared to the
SimTraffic runs.

AM peak calibration adjustments were made primarily at the intersection of Barnett Road
and Highland Drive. Saturated flows were adjusted to reduce WBL queues to more
closely match observed queues, and to lengthen the NBR queues, observed to at times
back up into the SPUI. Saturated flows were adjusted from 1900 vphpl (veh/hr/lane) in
the file provided by Medford to 1740 for SB movements, 1850 for WB movements, 1750
for NBL and NBT, 1700 for NBR, and 1790 for EB movements. NB speed was reduced
from 35 to 30 mph. Will Fitzgerald from ODOT Region 3 recommended using
individual movement PHF’s at this intersection; adjustments from the count movement
PHF’s were made for NBR (changed from 0.91 to 0.80); WBL (changed from 0.90 to
0.95). The WBL lane utilization factor was set at 0.9 for the AM peak.

Other AM peak calibration changes included some saturation flow changes at Barnett
Road and Ellendale Drive: NB and SB saturated flows set at 1825 vphpl; EB, WBL,
WBR at 1775, and WBT at 1765. EB saturated flow on the SB off-ramp at the SPUI was
changed from 1750 to 1650 vplph to increase back-up to more closely match observed
queues, and the speed was reduced from 35 to 30 mph. Saturated flow adjustments were
also made at the Garfield Street OR 99 intersection SE direction, changing from 1795 to
1780 vphpl; and at the OR 99 Stewart Avenue intersection, changing NW saturated flow
from 1750 to 1700 vphpl, SE saturated flow from 1750 to 1725 vphpl. The Center Street
Garfield Street intersection ratio of exiting to entering vehicles was at 102%; trying to
tune this in caused more locations to go further out from calibration so this was used for
the calibration run.

PM peak adjustments to achieve calibration were also primarily made at the intersection
of Barnett Road and Highland Drive. Saturated flows were adjusted to 1725 vphpl for
NB, EBT, EBR, and WBR; 1700 vphpl for SB, EBL, WBL, and WBT. Individual
movement PHF’s were slightly adjusted from those from the count data: WBL (changed
from 0.96 to 0.80) and WBT (changed from 0.93 to 0.96) PHF were adjusted to help
increase WBL queue length to more closely match observed queues; NBL PHF was
changed from 0.85 to 0.89. The WBL lane utilization factor was set at calculated value
of 0.67 for the PM peak. Saturated flows were adjusted to 1750 vphpl at Barnett Road
and Ellendale Drive, 1000 for EBL. Saturated flows were also slightly adjusted at the
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OR 99 Stewart Avenue intersection, changing EBL saturated flow from 1750 to 1740
vphpl, SE saturated flow from 1750 to 1740 vphpl.
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Figure G-1: AM Peak Calibration
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Figure G-2: AM Peak Calibration, continued

SimTraffic Perfformance Report

90: Highland Drive & Bamett Road Performance by movement
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Figure G-3: AM Peak Calibration, continued
SimTraffic Performance Report

061872020

826: Garfield Street & SB off ramp/NB off ramp Performance by movement

|

Vehickes Entersd 640 57 256 278 385 482 264 412 jg2 3808
Vehicles Exited 643 228 258 2ra 336 487 265 203 410 g2 382
Hourty Exit Rate 643 528 258 274 366 48T 265 203 410 a2 38
Input Violume: 651 224 262 FIr ira 451 264 Fal:] 396 67 3812
% of Volurne ) 101 93 101 102 101 100 a7 103 93 100

827: Center Drive & Garfield Street Performance by movement

Vehicles Entersd B2
Vehicles Exited 62
Hourdy Exit Rate g2
Input Violume GE
% of Volume: o

BE2
BES
6D
100

B L L0 Ca L

[T}

gu_ﬁ.d_ﬁ.

SERE
L83

—
=}
[ ]

[
=
[ o=]

Emmmm

827 Center Drive & Garfield Street Performance by movement

.

E————

LD L e e e

-
[l

186
188
188
180
104

_EL'IJ-\-J'IJ-\-J
cgazag

ehicles Entered 2474
Vehicles Exited 2495
Hourly Exit Rate 2485
Input Violume: 2454
% of Volurme 102

Total Network Performance

Vehicles Entersd
Vehicles Exited
Hourdy Exit Rate
Input Violume

% of Volume

7491

7606
28000

Exit 27 South Medford Interchangs Project

Dejan Dudich, TPAL

Technical Memorandum #2 Appendix G

Exit 27 AMT, South Medford

Page G-5

8/18/2020
ODOT TPAU



Figure G-2: PM Peak Calibration
SimTraffic Perfformance Report
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Figure G-2: PM Peak Calibration, continued
SimTraffic Performance Report

DE/18/2020
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Figure G-2: PM Peak Calibration, continued
SimTraffic Perfformance Report
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Operations Analysis

After calibration, balanced 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 G-3 through G-34, used for V/C calculation and LOS
at ODOT intersections. Figures G-35 through G-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:

Barnett Road at Stewart Avenue

Barnett Road at Alba Drive

Barnett Road at Highland Drive

Barnett Road at Ellendale Drive

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 intersection; the HCM 2000 report was used for 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.

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 G-45 through G-68.
Freeway analysis HCS7 reports can be found in Figures G-69 through G-88.
Queuing and blocking reports are in Figures G-89 through G-104.

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

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

83: Stewart Avenue & Barnett Road 06/19/2020
- N ¢ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 ol N 44 LT
Traffic Volume (vph) 295 60 200 455 115 410
Future Volume (vph) 295 60 200 455 115 410
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 45 45 45 50 5.5
Lane Util. Factor 095 100 100 09 100 088
Frt 100 085 100 100 100 085
Fit Protected 100 100 08 100 095 1.00
Satd. Flow (prof) 3197 1444 1830 3197 1630 2502
Flt Permitted 100 100 095 100 095 1.00
Satd. Flow (perm) 3197 1444 1830 3197 1630 2592
Peak-hour factor, PHF 093 093 083 0% 093 0893
Adj. Flow (vph) 317 65 215 489 124 441
RTOR Reduction (vph) 0 51 0 0 0 156
Lane Group Flow (vph) 317 14 215 489 124 285
Heavy Vehicles (%) 4% 3% 2% 4% 2% 1%
Turn Type NA  Perm Split NA Prot  pt+ov
Protected Phases 4 3 3 5 23
Permitted Phases 4 23
Actuated Green, G (s) 145 145 219 219 84 458
Effective Green, g (s) 145 145 218 219 84 4438
Actuated g/C Ratio 0.21 021 032 032 012 085
Clearance Time (s) 45 45 45 45 40
Vehicle Extension (s) 42 42 20 20 0.2
Lane Grmp Cap (vph) 668 302 515 1010 197 1675
vis Ratio Prot c0.10 013 c015 c008 <011
v/s Ratio Perm 0.01
vic Ratio 047 005 042 048 083 047
Uniform Delay, d1 241 219 187 191 29.0 49
Progression Factor 100 100 100 100 100 1.00
Incremental Delay, d2 08 01 0.2 0.1 45 0.0
Delay (s) 249 220 188 193 334 49
Level of Service C C B B C A
Approach Delay (s) 244 192 112
Approach LOS C B B
Intersection Summary
HCM 2000 Control Delay 176 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 195
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period {min) 15

¢ Cntical Lane Group

Figure G-4: AM Peak Barnett Road at Stewart Avenue HCM 6% Edition Report

HCM 6th Signalized Intersection Summary
83: Stewart Avenue & Barnett Road 06/19/2020

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

91: Alba Drive & Barnett Road 06/198/2020
Mo o B NE B FYY S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI L LT Y % ol
Traffic Volume (vph) 5 700 0 1 635 15 0 0 0 15 0 20
Future Volume (vph) 5 700 0 1 635 15 0 0 0 15 0 20
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 50 40 50 55 45
Lane Util. Factor 100 095 100 095 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, pedibikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Fit Protected 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 18645 3197 1628 3153 1625 1454
Fit Permitted 033 1.00 095 1.00 095 1.00
Satd. Flow (perm) 572 3197 1628 3153 1625 1454
Peak-hour factor, PHF 08 086 086 08 08 086 08 08 08 08 08 086
Adj. Flow (vph) 6 814 0 1 738 17 0 0 0 17 0 23
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 18
Lane Group Flow (vph) 6 814 0 1 753 0 0 0 0 17 0 5
Confl. Peds. (#/hr) 5 3 3 5 1 5 5 1
Heavy Vehicles (%) 1% 4% 2% 2% 5% % 2% 2% 2% 2% 2% 1%
Turn Type pm-+pt NA Prot NA Perm Perm
Protected Phases 7 4 3 8
Permitted Phases 4 2 B
Actuated Green, G (s) 243 234 06 231 94 104
Effective Green, g (s) 233 234 06 231 89 99
Actuated g/C Ratio 049 049 0.01 049 019 0.21
Clearance Time (s) 40 50 40 50 5.0 40
Vehicle Extension (s) 50 50 50 50 0.2 5.0
Lane Grp Cap (vph) 290 1578 20 1536 305 303
vis Ratio Prot 000 025 c0.00 024
vis Ratio Perm 0.01 c0.01 0.00
vic Ratio 002 052 005 049 0.06 0.02
Uniform Delay, d1 6.2 82 231 82 15.8 149
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 06 22 05 0.0 0.0
Delay (s) 6.3 87 253 &7 15.8 14.9
Level of Service A A C A B B
Approach Delay (s) 87 a7 00 15.3
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 89 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 474 Sum of lost time (s) 14.5
Intersection Capacity Utilization 33.1% ICU Level of Service A
Analysis Period (min) 15

¢ Cntical Lane Group

Figure G-6: AM Peak Barnett Road at Alba Drive HCM 6™ Edition Report

HCM 6th Signalized Intersection Summary
91: Alba Drive & Barnett Road 06/19/2020

HCM 6th Edition methodology does not support Non-NEMA phasing.
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Figure G-7:

HCM Signalized Intersection Capacity Analysis
90: Highland Drive & Barnett Road

AM Peak Barnett Road at Highland Drive HCM 2000 Report

06/19/2020

A sy ¢ AN L4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i o R - F " b TR - [ N M
Traffic Volume (vph) 95 495 125 o70 415 60 115 430 1080 8 435 120
Future Volume (vph) 95 495 125 570 415 60 115 430 1080 85 435 120
Ideal Flow (vphpl) 1790 1790 1790 1850 1850 1850 1750 1750 1700 1740 1740 1740
Total Lost time (s) 45 45 45 45 45 45 45 45 45 4.5
Lane Util. Factor 097 09 100 097 0% 100 09 100 100 0895
Frt 100 100 085 100 098 100 100 08 100 097
Flt Protected 09 100 100 085 1.00 09 100 100 09 100
Satd. Flow (prot) 3266 3334 1477 3310 3383 1554 3292 17 1837 3137
Flt Permitted 09 100 100 085 1.00 09 100 100 095 100
Satd. Flow (perm) 3266 3334 1477 3310 3383 1854 3292 1417 1837 33T
Peak-hour factor, PHF 094 074 0% 09 091 08 08 074 08 07 085 082
Adj. Flow (vph) 101 669 133 600 456 68 144 581 1350 120 512 146
RTOR Reduction {vph) 0 0 54 0 9 0 0 0 30 0 18 0
Lane Group Flow (vph) 101 669 79 600 515 0 144 581 1320 120 840 0
Heavy Vehicles (%) 1% 2% 3% 3% 2% 1% 7% 1% 2% 1% 1% 5%
Turn Type Prot NA  pm-+ov Prot NA Prot NA  pm+ov Prot NA
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitted Phases 4 2
Actuated Green, G (s) 80 330 425 306 556 95 421 727 95 421
Effective Green, g (s) 80 330 425 306 556 85 421 727 95 421
Actuated g/C Ratio 006 025 032 023 042 007 032 05 007 032
Clearance Time (s) 45 45 45 45 45 45 45 45 45 4.5
Vehicle Extension (s) 15 42 15 15 42 15 25 15 15 25
Lane Grp Cap (vph) 196 825 471 760 1412 110 1040 773 116 991
vis Ratio Prot 003 c020 001 018 015 c009 018 ¢039 007 020
vis Ratio Perm 0.04 054
vic Ratio 052 081 017 079 036 1.31 056 17 103 065
Uniform Delay, d1 607 472 326 483 287 618 378 302 618 391
Progression Factor 100 100 100 100 1.00 100 100 100 100 100
Incremental Delay, d2 10 6.5 0.1 5.1 0.2 189.9 22 3240 931 32
Delay (s) 617 537 327 533 269 2517 400 3542 1550 424
Level of Service E D C D C F D F F D
Approach Delay (s) 515 410 2591 598
Approach LOS D D F E
Intersection Summary
HCM 2000 Control Delay 138.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 142
Actuated Cycle Length (s) 1332 Sum of lost time (s) 180
Intersection Capacity Utilization 105 7% ICU Level of Service G
Analysis Period (min) 15
¢ Cntical Lane Group
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Figure G-8: AM Peak Barnett Road at Highland Drive HCM 6% Edition Report
HCM 8th Signalized Intersection Summary

90: Highland Drive & Barnett Road 06/19/2020
Moo o BN R ES G L

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations M f "M 5 44 i N M

Traffic Volume (veh/h) 95 495 125 570 415 60 115 430 1080 85 435 120
Future Volume (veh/h) 95 495 125 570 415 60 115 430 1080 85 435 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 1] 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 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/hiln 1776 1762 1748 1807 1821 1821 16564 1736 1673 1726 1726 1726
Adj Flow Rate, veh/h 101 669 133 600 456 68 144 581 1350 120 512 146
Peak Hour Factor 094 0.74 094 095 091 088 080 0.74 0.80 0.7 085 082
Percent Heavy Veh, % 1 2 3 3 P 2 7 1 2 1 1 1
Cap, veh/h 148 857 490 655 1230 182 118 1092 748 123 835 237
Arrive On Green 0.05 0.26 0.26 0.20 041 0.41 0.07 0.33 0.33 0.07 033 0.33
Sat Flow, veh/h 3281 3348 1481 3338 3022 448 1576 3299 1418 1644 2522 716
Grp Volume(v), veh/h 101 669 133 600 260 264 144 581 1350 120 332 326
Grp Sat Flow(s) veh/h/n 1641 1674 1481 1669 1730 1740 1576 1650 1418 1644 1640 1598
Q Serve(g_s), s 8 236 29 223 13.3 13.5 95 18.1 412 8.2 215 217
Cycle Q Clear(g_c), s 38 236 28 223 13.3 135 95 18.1 412 92 215 217
Prop In Lane 1.00 1.00 1.00 0.26 1.00 1.00 1.00 0.45
Lane Grp Cap(c), veh/h 148 857 480 655 704 708 118 1092 748 123 543 529
VIC Ratio{X) 068 0.78 0.27 092 0.37 0.37 1.22 053 1.81 097 0.61 062
Avail Cap(c_a), veh/h 292 1175 631 803 862 867 118 1092 748 123 543 529
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
Upstream Filter(]) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 597 439 13.1 50.0 26.2 26.3 58.7 34 13.0 58.5 3586 356
Incr Delay (d2), siveh 2.1 31 0.5 122 0.5 05 1536 19 3677 728 5.1 5.3
Initial Q Delay(d3) s/veh 0.0 0.0 0.0 00 0.0 0.0 00 0o 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 186 10_-0 15 10._3 55 56 88 6 877 63 93 92
Unsig. Movement Delay, sfveh

LnGrp Delay(d),s/veh 61.7 470 136 621 267 268 2123 383 3807 1311 408 409
LnGrp LOS E D B E C C F D F F D D
Approach Vol, vehth 903 1124 2075 i
Approach Delay, siveh 437 457 2726 K7
Approach LOS D D F D

Timer - Assigned Phs 1 2 3 4 3 B 7 8

Phs Duration (G+Y+Rc), s 140 465 294 370 140 4865 102 561

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

Max Green Sefting (Gmax),s 95 420 305 445 85 420 M3 632
Max Q Clear Time (g_c+I1),s 112 432 243 256 115 237 58 155

Green Ext Time (p_c), s 00 00 05 69 00 31 00 55
Intersection Summary
HCM 6th Ctrl Delay 1432
HCM 6th LOS F
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Figure G-9:

HCM Signalized Intersection Capacity Analysis

AM Peak Barnett Road at Ellendale Drive HCM 2000 Report

94: Ellendale Drive & Barnett Road 06/19/2020
Mooy BN B RS Y L

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations %N b N M % T % B

Traffic Volume (vph) 15 1505 140 25 880 30 115 15 20 45 25 50
Future Volume {vph) 15 1505 140 25 880 30 115 15 20 45 25 50
Ideal Flow (vphpl) 1775 1775 1775 1775 1765 1775 1825 1825 1825 1825 1825 1825
Total Lost time (s) 45 45 45 45 45 45 45 45

Lane Util. Factor 100 085 100 095 1.00 1.00 100 100

Frpb, ped/bikes 1.00 1.00 100 1.00 100 098 100 098

Flpb, pedibikes 1.00 1.00 100  1.00 099 1.00 099  1.00

Frt 100 099 100 1.00 100 092 100 080

Flt Protected 095 1.00 095 100 095 1.00 095 100

Satd. Flow (prof) 1670 3236 1547 3268 1608 1502 1897 1577

Flt Permitted 0.95 1.00 095  1.00 0.65 1.00 073  1.00

Satd. Flow (perm) 1670 3236 1547 3268 1098 1502 1307 1577
Peak-hour factor, PHF 09 09 0S8 09 05 0S8 0% 09 05 0% 0% 090
Adj. Flow (vph) 17 1672 156 28 978 33 128 17 22 50 28 56
RTOR Reduction (vph) 0 3 0 0 2 0 0 17 0 0 44 0
Lane Group Flow (vph) 17 1823 0 28 1009 0 128 22 0 50 40 0
Confl. Peds. (#hr) 10 10 10 10 10 10 10 10
Heavy Vehicles (%) 1% 2% 7% 9% 2% 1% 7% 1%  16% 1% 5% 1%
Tumn Type Prot NA Prot NA pm-+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 B
Permitted Phases 2 6

Actuated Green, G (s) 30 8286 45 841 404 329 374 34

Effective Green, g (s) 30 8286 45 841 404 329 T4 34
Actuated g/C Ratio 002 057 003 058 028 023 026 022
Clearance Time (s) 45 45 45 45 45 45 45 45

Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 34 1856 48 1908 334 343 3b5 343

v/s Ratio Prot 001 056 002 c031 c002 0.0 0.01 0.03

v/s Ratio Perm c0.09 0.03

v/c Ratio 050 098 058 053 038 006 014 012

Uniform Delay, d1 698 300 688 180 409 435 407 452
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 111 171 16.8 11 o7 04 02 07

Delay (s) 809 471 856 191 416 439 408 459

Level of Service F D F B D D D D
Approach Delay (s) 474 209 421 4.0
Approach LOS D c D D
Intersection Summary

HCM 2000 Control Delay 383 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

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

Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15

¢ Cntical Lane Group
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Figure G-10: AM Peak Barnett Road at Ellendale Drive HCM 6% Edition Report
HCM 6th Signalized Intersection Summary

94: Ellendale Drive & Barnett Road 08/19/2020
P oy BN PN A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations LI LT % g % T

Traffic Volume (veh/h) 15 1505 140 25 880 30 115 15 20 45 25 50
Future Volume (vehth) 15 1508 140 25 880 a0 115 15 20 45 25 50
Initial Q (Qb), veh 0 0 0 0 0 ] 0 0 ] 0 0 0
Ped-Bike Adj{A_pbT) 1.00 0.499 1.00 0.99 0.99 0.99 0.99 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 No No No No

Adj Sat Flow, veh/h/ln 1761 1747 1747 1650 1737 1747 1725 1811 1811 1811 1754 1754
Adj Flow Rate, veh/h 17 1672 156 28 ara 33 128 17 22 50 28 56
Peak Hour Factor 0eo 090 0.80 09 090 0890 090 090 080 090 0.90 0.90
Percent Heavy Veh, % 1 2 2 9 2 2 T 1 1 1 5 5
Cap, veh/h 87 1805 166 1821 61 352 165 214 405 109 219
Arrive On Green 005 059 059 002 056 0.56 0.05 023 023 0.03 0.21 0.21
Sat Flow, veh/h 1677 3071 283 1572 3257 110 1643 711 920 1725 517 1034
Grp Volume(v), veh/h 17 894 934 28 496 515 128 0 39 50 0 84
Grp Sat Flow(s),veh/h/in 1677 1660 1694 1572 1651 1717 1643 0 1631 1725 0 1550
Q Serve(g_s), s 14 693 73.0 26 2r2 272 75 0.0 27 33 0.0 6.5
Cycle Q Clear(g_c), s 14 693 730 26 212 272 75 0.0 27 33 0.0 65
Prop In Lane 1.00 017 1.00 0.06 1.00 0.56 1.00 0.67
Lane Grp Cap(c), veh/h ar 976 9495 ar 923 960 352 0 79 405 0 328
VIC Ratio{X) 019 092 0.94 076 054 0.54 0.36 0.00 0.10 0.12 0.00 0.26
Avail Cap(c_a), veh'h ar 976 9495 82 923 960 352 0 ars 440 0 328
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
Upstream Filter(]) 0os 009 0.08 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 654 265 2.3 9.9 200 200 431 00 435 424 0.0 473
Incr Delay (d2), siveh 0.1 1.7 23 270 2.2 22 086 0.0 05 0.1 0.0 19
Initial Q Delay(d3) s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0

%ie BackOfQ(50%) vehin 06 264 285 13 109 113 06 00 12 14 00 27
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 655 283 296 969 222 22 437 00 440 426 00 492
LnGrp LOS E C C F C C D A D D A D
Approach Vol, vehth 1845 1039 167 134
Approach Delay, sfveh 293 242 438 467
Approach LOS c C D D

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

Phs Duration (G+Y+Rc), s 91 378 79 891 120 350 120 850

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

Max Green Setting (Gmax),s 7.5 305 75 805 75 305 75 805
Max Q Clear Time (g_c+I1),s 53 47 46 750 9.5 85 34 292

Green Ext Time (p_c). s 00 02 00 46 00 04 00 79

Intersection Summary

HCM 6th Ctrl Delay 291

HCM 6th LOS C
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Figure G-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 06/19/2020
A2y ¢« % o ¥
Movement EBL EBR2 WBL WBR2 NBL NBT NBR2 SBL SBT SBR2
Lane Configurations ik A | .. B - ) A & Y, . o
Traffic Volume (vph) 760 625 315 325 450 540 315 250 440 440
Future Volume (vph) 760 625 315 325 450 540 315 250 440 440
Ideal Flow (vphpl) 1650 1650 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 8.3 40 8.3 40 87 7.3 40 8.7 73 8.3
Lane Util. Factor 067 100 097 100 097 08 100 097 09 100
Frpb, ped/bikes 100 100 100 100 100 100 100 100 100 100
Flpb, pedbikes 100 100 100 100 100 100 100 100 100 1.00
Frt 100 08 100 085 100 100 085 100 100 085
Flt Protected 095 100 09 100 09 100 100 095 100 1.00
Satd. Flow (prot) 2020 1323 3131 1444 3043 3260 1365 3101 3228 1458
Fli Permitted 095 100 095 100 09 100 100 095 100 100
Satd. Flow (perm) 2020 1323 331 1444 3043 3260 1365 3101 3228 1458
Peak-hour factor, PHF 0.91 091 091 0.91 091 0% 0.91 0.91 091 091
Adj. Flow (vph) 835 687 346 357 495 593 348 275 484 484
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 268
Lane Group Flow (vph) 835 687 346 357 495 593 348 275 484 216
Confl. Peds. (#/hr)
Heavy Vehicles (%) 4% 6% 3% 3% 6% 2% 9% 4% 3% 2%
Turn Type Prot  Free  Prot  Free Prot NA  Free  Prot NA custom
Protected Phases 2 ] 3 8 7 4
Permitted Phases Free Free Free L]
Actuated Green, G (s) 60.6 1361 60.6  136.1 264 337 13641 175 248 606
Effective Green, g () 606 1361 606 1361 264 337 1361 175 248 606
Actuated g/C Ratio 045 100 045 100 018 025 100 013 018 045
Clearance Time (s) 83 83 87 = 87 73 83
Vehicle Extension (s) 25 25 25 42 25 42 25
Lane Grp Cap (vph) 899 1323 1394 1444 540 807 1365 398 588 649
v/s Ratio Prot c0.41 0.11 c0.16 c0.18 009 c0.15
vls Ratio Perm 0.52 0.25 0.25 0.15
vlc Ratio 09 052 025 025 084 073 025 069 082 033
Uniform Delay, d1 3BT 00 235 00 528 471 00 567 535 2486
Progression Factor 100 100 100 100 100  1.00 100 100 100 100
Incremental Delay, d2 154 15 01 04 10.0 38 04 47 a7 02
Delay (s} 511 15 238 04 628 5089 04 614 632 248
Level of Service D A C A E D A E E C
Approach Delay (s) 428 478
Approach LOS D D
Intersection Summary
HCM 2000 Control Delay 353 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 1361 Sum of lost time (s) 243
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

¢ Cntical Lane Group

Figure G-12: AM Peak Garfield Street at 1-5 Exit 27 Interchange HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary
826: Garfield Street & SB off ramp/NB off ramp 06/19/2020

HCM 6th Edition methodology does not support more than 4 approaches.
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Figure G-13: AM Peak Garfield Street at Center Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

827: Center Drive & Garfield Street 06/19/2020
TR R R EY N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L T % 44 r % T %% T

Traffic Volume (vph) 75 1070 5 1 905 475 5 1 5 230 10 60

Future Volume (vph) 75 1070 5 1 905 475 5 1 5 230 10 60

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 45 45 45 45 45 45 45 45 45

Lane Util. Factor 100 095 100 09 100 100 100 087  1.00

Frt 100 100 100 100 085 100 087 100 087

Flt Protected 085 100 095 100 100 085 100 095 1.00

Satd. Flow (prof) 1599 3226 1554 3228 1444 1630 1456 3072 1442

Flt Permitted 015 100 014 100 100 085 100 095 1.00

Satd. Flow (perm) 253 3226 237 3228 1444 1630 1456 3072 1442

Peak-hour factor, PHF 0.81 081 081 0.81 081 081 0.81 0.81 081 081 0.81 0.81

Ad). Flow (vph) 93 131 6 1 117 586 ] 1 6 284 12 74

RTOR Reduction (vph) 0 0 0 0 0 143 0 6 0 0 59 0

Lane Group Flow (vph) 93 1327 0 1 117 443 ] 1 0 284 27 0

Heavy Vehicles (%) 4% 3% 2% 7% 3% 3% 2% 3% 5% 5% 4% 6%

Tum Type pm-+pt NA pm-+pt NA pm+ov Prot NA Prot NA

Protected Phases 7 4 3 8 1 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 564 513 465 459 575 08 7.0 16 178

Effective Green, g (s) 564 513 465 459 575 08 70 116 178

Actuated g/C Ratio 064 058 053 052 065 0.01 0.08 013 020

Clearance Time (s) 45 45 45 45 45 45 45 45 45

Vehicle Extension (s) 15 42 25 42 25 25 25 25 1.5

Lane Grp Cap (vph) 252 1869 133 1674 101 14 115 402 290

v/s Ratio Prot c002 c041 000 035 c006 000 000 c009 c002

vis Ratio Perm 021 0.00 0.25

vlc Ratio 037 o0n 0.01 067 044 043 001 0 0.09

Uniform Delay, d1 83 133 110 157 76 436 376 k8 288

Progression Factor 100 100 100 100 100 100 100 100 1.00

Incremental Delay, d2 03 14 0.0 12 02 146 0.0 52 0.1

Delay (s) 96 147 111 16.8 78 582 376 420 288

Level of Service A B B B A E D D C

Approach Delay (s) 144 13.7 471 389

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 88.5 Sum of lost time (s) 18.0

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

¢ Cntical Lane Group
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Figure G-14: AM Peak Garfield Street at Center Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

827 Center Drive & Garfield Street 06/19/2020
Ao by BN L ES T A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 8 % 4 i % T b T

Traffic Volume (vehih) 75 1070 5 1 905 475 5 1 5 230 10 60
Future Volume (veh/h) 75 1070 5 1 a05 475 5 1 5 230 10 &0
Initial Q (Qb), veh 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 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1695 1709 1709 1654 1709 1709 1723 1709 1709 1682 1695 1695
Adj Flow Rate, veh/h 93 1321 ] 1 1117 H86 6 1 6 284 12 74
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 081
Percent Heavy Veh, % 4 3 3 T 3 3 2 3 3 5 4 4
Cap, veh/h 263 1890 g 212 1670 931 13 12 74 400 37 226
Arrive On Green 0.06 0.57 057 0.00 051 0.51 0.01 0.06 0.06 0.13 018 0.18
Sat Flow, veh/h 1615 3315 15 1576 3247 1448 1641 212 1268 3107 205 1263
Grp Volume(v), veh/h 93 647 680 1 1117 586 6 0 7 284 0 86
Grp Sat Flow(s).veh/h/in 1615 1624 1706 1576 1624 1448 1641 0 1481 1554 0 1468
Q Serve(g_s), s 19 212 212 0.0 19.0 18.1 0.3 0.0 0.3 6.5 0.0 38
Cycle Q Clear(g_c), s 19 212 212 0.0 19.0 18.1 0.3 0.0 03 6.5 0.0 38
Prop In Lane 1.00 0.m 1.00 1.00 1.00 0.86 1.00 0.86
Lane Grp Cap(c), veh/h 263 926 873 212 1670 931 13 0 87 400 0 263
VIC Ratio(X) 0.35 0.70 070 0.00 0.67 0.63 0.47 0.00 0.08 0.71 0.00 0.33
Avail Cap(c_a), veh/h 495 926 873 738 1742 963 550 0 a3 1042 0 807
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
Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 10.8 11.5 115 107 134 80 368 0.0 332 312 0.0 267
Incr Delay (d2), siveh 03 26 25 00 11 15 18.3 0.0 0.3 1.7 0.0 0.3
Initial Q) 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 0.0

Boile BackOfQ(50%),vehiin 05 69 72 00 6.2 46 02 0.0 01 25 0.0 13
Unsig. Movement Delay, sfveh

LnGrp Delay(d) slveh 111 141 140 107 145 95 551 00 335 329 00 269
LnGrp LOS B B B B B A E A C C A C
Approach Vol, veh/h 1420 1704 13 370
Approach Delay, s/veh 13.8 12.8 435 315
Approach LOS B B D G

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

Phs Duration (G+Y+Rc), s 141 89 46 470 51 179 88 428

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

Max Green Sefting (Gmax),s 250 420 250 400 250 410 150 400
Max Q Clear Time (g_c+l1),s 85 23 20 232 23 58 39 210

Green Ext Time (p_c). s 11 00 00 145 00 02 01 173
Intersection Summary
HCM 6th Ctrl Delay 15.3
HCM 6th LOS B
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Figure G-15: AM Peak Garfield Street at Riverside/OR 99 HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

87: Riverside/OR99 & Garfield Street 06/19/2020
S = T, W el PR VR, S U N g
Movement EBL EBT EBR WBL WBT WBR SEL SET SER  NWL NWT NWR
Lane Configurations . 5% 4 f 5 44 if b f
Traffic Volume (vph) 65 480 65 370 280 320 225 270 25 50 520 445
Future Volume (vph) 65 480 65 370 280 320 225 270 25 50 520 445
Ideal Flow (vphpl) 1785 1785 1785 1785 1785 1785 1780 1780 1780 1785 1785 1785
Total Lost time (s) 40 45 40 45 40 40 54 40 40 54 40
Lane Util. Factor 100 085 097 100 100 097 09 100 100 095 100
Frt 100 098 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 09 100 100 095 100 100 095 100 100
Satd. Flow (prof) 1662 3227 3133 176 1431 3154 3283 1388 1585 3293 1473
Flt Permitted 095 100 09 100 100 09 100 100 095 100 100
Satd. Flow (perm) 1662 3227 3133 1716 1431 3154 3283 1388 1585 3293 1473
Peak-hour factor, PHF 084 084 084 084 084 084 084 084 084 084 084 084
Adj. Flow (vph) 77 571 77 440 333 am 268 321 30 60 619 530
RTOR Reduction (vph) 0 8 0 0 0 13 0 0 17 0 0 66
Lane Group Flow (vph) 77 640 0 440 333 268 268 321 13 60 619 464
Heavy Vehicles (%) 2% 3% 5% 5% 4% 6% 4% 3% 9% 7% 3% 3%
Tum Type Prot NA Prot NA  pm-+ov Prot NA  pm+ov Prot NA pm=+ov
Protected Phases 7 4 3 8 1 1 6 7 5 2 3
Permitted Phases i 6 2
Actuated Green, G (s) 88 263 199 374 520 146 382 470 7r 33 512
Effective Green, g (s) a8 263 186 374 520 148 382 470 77 33 512
Actuated g/C Ratio 008 024 018 034 047 013 035 043 007 028 047
Clearance Time (s) 40 45 40 45 40 40 54 40 40 54 40
Vehicle Extension (s) 25 P 2.1 P 2.1 2.1 47 25 2.1 47 21
Lane Grp Cap (vph) 132 771 566 583 676 418 1140 593 110 937 685
v/s Ratio Prot 005 c020 c014 019 005 c008 010 Q00 004 019 c012
vis Ratio Perm 013 0.01 0.19
vic Ratio 058 083 078 057 040 064 028 002 055 066 (068
Uniform Delay, d1 488 397 429 297 188 452 260 182 495 347 230
Progression Factor 100 100 100 100 100 100 100 100 100 100 100
Incremental Delay, d2 53 74 6.1 11 02 26 0.3 0.0 32 22 22
Delay (s) 542 472 49 1 308 190 478 262 182 527 369 251
Level of Service D D D C B D C B D D G
Approach Delay (s) 479 339 35.2 325
Approach LOS D C D C
Intersection Summary
HCM 2000 Control Delay 36.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 17.9
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

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

87: Riverside/OR99 & Garfield Street 06/19/2020
X oy £ T NN D W OR K
Movement EBL EBT EBR WBL WBT WBR SEL  SET SER  NWL NWT NWR
Lane Configurations 5 A bk 4 f "% 4 if 5 44+ if
Traffic Volume (veh/h) 65 480 65 370 280 320 225 270 25 50 520 445
Future Volume (veh/h) 65 480 65 370 280 320 225 270 25 50 520 445
Initial 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 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1757 1743 1743 1715 1729 1701 1724 1738 1655 1688 1743 1743
Adj Flow Rate, veh/h 7 ar 77 440 333 s 268 3 0 &0 619 530
Peak Hour Factor 0.84 0.84 084 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 3 3 5 4 & 4 3 g8 7 3 3
Cap, veh/h 99 662 a5 534 579 640 M7 1233 75 103 708
Arrive On Green 0.06 023 023 017 0.34 0.34 0.11 0.37 0.00 0.05 0.3 0.31
Sat Flow, veh/h 1673 2934 385 369 1729 1442 3186 3303 1403 1607 3312 1477
Grp Violume(v), veh/h 7 322 326 440 333 381 268 321 0 60 619 530
Grp Sat Flow(s),veh/h/In 1673 1656 1672 1585 1729 1442 1593 1651 1403 1607 1656 1477
Q) Serve(g_s), s 4.4 18.0 181 129 15.3 19.2 75 6.5 0.0 36 15.3 280
Cycle Q Clear(g_c), s 44 18.0 18.1 129 15.3 19.2 7a 6.5 0.0 36 15.3 280
Prop In Lane 1.00 024 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 99 373 T 534 579 640 M7 1233 7% 103 709
VIC Ratio(X) 0.78 0.86 nar7 0.82 057 0.60 077 0.26 0.80 0.60 0.75
Avail Cap(c_a), veh/h ar2 516 21 151 1346 1279 794 1233 47 103 709
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
Upstream 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
Uniform Delay (d), siveh 447 3549 39 w7 264 202 418 210 0.0 455 281 20.3
Incr Delay (d2), siveh 95 96 99 15 07 07 17 0.2 0.0 85 14 50
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 00 0.0 0.0

%ile BackOfQ(50%),veh/ln 20 80 82 50 6.2 6.2 3.0 24 00 15 59 99
Unsig. Movement Delay, sfveh

LnGrp Delay(d),s/veh 542 454 458 402 271 209 435 N2 00 540 295 254
LnGrp LOS D D D D C C D C D C C
Approach Vol, vehth 725 1154 589 A 1209
Approach Delay, siveh 465 300 33 289
Approach LOS D c C C

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

Phs Duration (G+Y+Rc), s 145 354 202 262 85 414 97 368

Change Period (Y+Rc), s 40 *54 40 45 40 *h54 40 45

Max Green Sefting (Gmax),s 240  *30 350 300 250 *30 214 750
Max Q Clear Time (g_c+I1},s 99 300 149 201 58 85 64 212

Green Ext Time (p_c), s 06 00 1.3 16 01 63 01 27
Intersection Summary

HCM 6th Cirl Delay 331

HCM 6th LOS c

Notes

* HCM &th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [SER] is excluded from calculations of the approach delay and intersection delay.
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Figure G-17: AM Peak Riverside/OR 99 at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

84 Riverside/OR99 & Stewart 06/19/2020
F o % Y TN N D N X T
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configuraticns LT L T o Y LT % 4 [
Traffic Volume (vph) 130 500 225 10 170 35 55 285 110 315 575 15
Future Volume (vph) 130 500 225 10 170 35 55 285 110 35 575 15
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1725 1725 1725 1700 1700 1700
Total Lost time (s) 50 45 50 45 50 5.4 50 54 54
Lane Util. Factor 100 095 100 0895 100 095 097 095 1.00
Frt 100 0895 100 097 100 096 1.00 100 085
Flt Protected 095 1.00 0.95 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (prof) 1568 3068 1630 3110 1366 2870 2084 3047 1417
Flt Permitted 085 1.00 095 1.00 085 1.00 095 1.00 1.00
Satd. Flow (perm) 1568 3068 1630 3110 1366 2870 2984 3047 417
Peak-hour factor, PHF 08 085 08 08 08 08 08 08 08 08 08 085
Adj. Flow (vph) 153 588 265 12 200 41 65 335 129 37 676 18
RTOR Reduction (vph) 0 36 0 0 14 0 0 28 0 0 0 9
Lane Group Flow (vph) 153 817 0 12 227 0 65 436 0 3N 676 9
Heavy Vehicles (%) 6% 3% 4% 2% 3% 10% 20% 10% 8% 5% 6% 2%
Tum Type Prot NA Prot NA Prot NA Prot NA  pt+ov
Protected Phases 7 4 3 8 1 B 5 2 23
Permitted Phases
Actuated Green, G (s) 152 370 28 248 8.1 385 176 480 562
Effective Green, g (s) 142 370 18 2486 71 385 166 480 562
Actuated g/C Ratio 012 033 002 022 006 034 015 042 049
Clearance Time (s) 40 45 4.0 45 4.0 54 40 54
Vehicle Extension (s) 25 25 15 25 15 47 15 47
Lane Grp Cap (vph) 195 997 25 672 85 970 435 1285 699
vis Ratio Prot c010  c027 0.01 007 005 015 c012 c022 001
vis Ratio Perm
vic Ratio 0.78 082 048 034 076 045 08 05 001
Uniform Delay, d1 483 353 565 317 525 294 474 244 147
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 178 52 52 0.2 300 15 144 15 0.0
Delay (s) 662 405 607 379 826 309 618 260 147
Level of Service E D E D F C E C B
Approach Delay (s) 444 39.0 32 383
Approach LOS D D D D
Intersection Summary
HCM 2000 Control Delay 403 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 113.8 Sum of lost time (s) 19.9
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15

¢ Cntical Lane Group
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Figure G-18: AM Peak Riverside/OR 99 at Stewart Avenue HCM 6% Edition Report
HCM 6th Signalized Intersection Summary

84: Riverside/OR99 & Stewart 06/19/2020
Y =y LT NS R Q
Movement EBL EBT EBR WBL WBT WER SEL  SET SER  NWL NWT NWR
Lane Configurations LI Y LT LT 3 LL T r
Traffic Volume (veh/h) 130 500 225 10 170 15 55 285 110 315 575 15
Future Volume (veh/h) 130 500 225 10 170 35 55 285 110 315 575 15
Initial 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 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1668 1709 1708 1723 1709 1709 1456 15980 1590 1634 1620 1673
Ad) Flow Rate, veh/h 153 588 265 12 200 41 65 335 129 KT 676 0
Peak Hour Factor 0.85 085 085 0.85 085 08 08 0.85 085 085 0.85 0.85
Percent Heavy Veh, % 6 3 3 2 3 3 20 10 10 5 6 2
Cap, veh/h 169 693 312 7 583 117 65 755 286 408 1356
Arrive On Green 0.1 0.32 0.32 0.00 0.22 0.22 0.05 0.35 0.35 0.14 0.44 0.00
Sat Flow, veh/h 1589 2177 980 1641 2694 41 1387 2144 811 3018 3079 1418
Grp Violume(v), veh/h 153 438 415 12 119 122 65 234 230 n 676 0
Grp Sat Flow(s),veh/h/n 1589 1624 1533 1641 1624 1612 1387 1511 1444 1508 1539 1418
Q) Serve(g_s), s 10.0 265 265 05 65 6.7 49 12.5 129 12.7 16.5 0.0
Cycle Q Clear(g_c), s 10.0 265 265 05 65 6.7 49 12.5 129 12.7 165 0.0
Prop In Lane 1.00 0.64 1.00 0.34 1.00 0.56 1.00 1.00
Lane Grp Cap(c), veh/h 169 M7 488 7 352 349 65 532 509 408 1356
VIC Ratio{X) 0.80 0.85 0.85 1.61 0.34 0.35 1.00 0.44 0.45 0.91 0.50
Avail Cap(c_a), veh/h 302 572 540 328 495 491 251 532 509 b46 1356
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
Upstream Filter(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
Uniform Delay (d), siveh 46 4 334 334 523 M8 349 500 26.1 26.2 448 211 0.0
Incr Delay (d2), siveh 13.1 10.3 109 3186 0.4 04 304 26 29 135 13 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),vehin 45 11:5 11.0 0.9 286 26 22 48 47 53 58 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 595 437 444 37089 32 3H3 804 287 291 583 224 00
LnGrp LOS E D D F D D F G C E G
Approach Vol, veh/h 1006 253 529 1047 A
Approach Delay, siveh 464 51.2 35.2 351
Approach LOS D D D D

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

Phs Duration (G+Y+Rc), s 99 517 55 380 192 424 162 272

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

Max Green Sefting (Gmax),s 200  *36 220 370 200 *37 210 320
Max Q Clear Time (g_c+I1),s 69 185 25 285 147 149 120 8.7

Green Ext Time (p_c), s 0.1 10.7 0.0 49 0.5 786 03 23
Intersection Summary

HCM 6th Ctrl Delay 40.6

HCM 6th LOS D

Notes

* HCM &th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NWR] is excluded from calculations of the approach delay and intersection delay.
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Figure G-19: PM Peak Barnett Road at Stewart Avenue HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

83: Stewart Avenue & Bamett Road D61 772020
- Ny ¢ T8 A
Wowement EET EBR WBL WBT NWBL NBR
Lame Configusations ++ Ir ‘I H ‘i ﬂl"
Traffic Volume (veh) 5B5 210 Jh5 B85 203 325
Futurs Volume [vph) 565 210 Jh5 B33 205 3235
Ideal Flow (vphpl) 1750 1v50 1730 1730 1750 1750
Todad Lost time [s) 43 45 453 43 a0 4.3
Lame |Hil. Factor .95 1.00 100 0E3 1.00 088
Frt 1.04 0.8% 1.00 1.00 1.00 085
Fit Prodecied 1.04 1.00 045 1.00 0.85 1.00
Satd. Flow {prof) 3262 1473 1e4B 323 1646 2582
Fit Permitied 1.04 100 0495 1.00 0.8s 1.00
Satd. Flow [perm) 3282 1473 1846 3228 1646 2582
Peak-howr factor, PHF 095 08s 095 083 08s 085
Adj. Flow {ugh) 583 221 304 T Fal 342
RTOR Reduction {vph) ] 160 a0 0 1] 138
Lare Group Flow [vph) b 1 184 T B 20&
Heawy Vehides (%) 1% 1% 1% 3% 1% 1%
Tun Type NA  Pemn Split NA Prot  ptiow
Protected Phases 4 3 3 7] 23
Permitted Phases 4 23
Actuated Green, G (s} 20 20 224 x4 150 493
Effective Green_ g (s) 2210 20 224 X4 140 483
Aciuated g/C Ratio 027 02r 028 028 017 080
Clzarance Time (5] 45 45 45 45 40
Vehide Extension (5] 42 42 2.0 20 02
Lare Grp Cap {vh) a0 403 439 @00 288 1559
ws Rafio Prot cl.18 c023 023 013 o008
wis Rafio Pem 0.04
wic Rafio 66 015 084 0 ore 043
Uinifigrm Deelay, o 5.8 22 1 7.2 270 M5 6.9
Progression Facior 1.00 1.00 1.00 1.00 1.00 1.00
Imcremental Delay, d2 21 0.3 12.0 54 6 0.0
Dielay (5] 279 223 382 J24 442 7.0
Lewvel of Senice C C B C D A
Approach Delay (s) 64 M7 202
Approach LO3 C C cC
Intersaction Summary
HCM 2000 Conirol Delay 8.7 HCM 2000 Level of Service C
HCM 2000 Valume io Capacity ratio 0.4
Aciuated Cycle Length (5) 80.3 Sum of lost Bme (s) 19.5
Intersection Capacsty Utiization B2 %% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Growp

Figure G-20: PM Peak Barnett Road at Stewart Avenue HCM 6% Edition Report

HCM 6th Signalized Intersection Summary
83: Stewart Avenue & Barnett Road 06/17/2020

HCM 6th Edition methodology does not support exclusive ped or hold phases.
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Figure G-21: PM Peak Barnett Road at Alba Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

91: Alba Drive & Bamett Road D6 72020
R AR NN
Movement EBL EBT EBR WBL WBT WBR NBL NBT MNBR SBL 5SBT SBR
Lare Corfigurations LI LT w i
Traffic Violume [veh) 15 B7S ] 1 1035 40 0 L] o 35 L] 25
Future Volume [vph) 15 B7S ] 1 1035 40 0 ] 0 15 ] 25
Ieleal Flow (vphgl) {750 1750 1750 47s0 1750 1750 4vs0 1v50 1750 1750 1v50 1750
Total Lost time (s) 45 5.0 41 5.0 5.5 45
Lame Utl. Factor 100 083 100 083 1.00 100
Frek, ped'bikes 1.04 1.00 1.00 1.00 0 0.5
Flpk, pedbies 100  1.00 100 1.00 1.00 1.00
Frt 1.00 1.00 100 099 1.00 0.BS
Fli Protecied 0% 1.00 0% 1.00 083 1.00
Satd. Flow (proi) 1553 3292 1628 3268 1624 1454
Flt Permitied 0o 1.00 0% 1.00 083 1.00
Satd. Flow [perm] 33 32ez 1628 3268 1624 1454
Peak-howr factor, PHF 083 083 093 08 083 09 053 083 083 083 083 0893
Aadj. Flow fuph) 16 41 0 1 1113 43 0 ] a0 38 0 )
RTOR Reduction (vph) 0 L] ] 0 2 ] 0 L] ] 0 ] n
Lare Group Flow (vph) 16 941 0 1 1154 0 0 ] a 34 /] 4
Confi. Peds. {#ihr) 5 3 3 5 1 5 5 1
Heavy Vehides (%] 7% 1% 2% % 1% 3% 2% % 2% % % 1%
Tumn Type pm+pt MNA Prat MA Pesm Perm
Protected Phases T 4 3 ]
Permited Phases 2 2 6
Actuated Green_ G [s) Ja4 385 06 382 g4 0.4
Effective Green, g (s) a4 383 06 382 84 9.9
Actuated g'C Ratio 0.6 0.62 0.1 0.61 0.14 0.16
Clearance Time |5) 410 50 410 30 5.0 40
Vehicle Extersion (=) 5.0 50 5.0 5.0 0.2 3.0
Lare Grp Cap (vph) 204 M7 15 1947 2N 230
wis Ratio Prot 000 0.2 clld 035
ws Ratio Perm 005 clui2 0,00
wic Rafia 008 046 007 058 0.1 0.02
Uinifiorm Delay, df 52 6.5 W7 13 235 nz
Progression Facior 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Dieday, o2 03 04 EL L) 04 041
Dielay (=] 5.3 6.8 346 8.0 1T 3
Level of Semvics A A i A E E
Approach Delay (=] 6.8 B.O 0.0 231
Approach LOS A A A C
Imtersaction Summary
HCM 2000 Conirol Delay T4 HCM 2000 Level of Service A
HCM 2000 Vialume to Capacity ratio 049
Actuated Cycle Length (s) 62.5 Sum of lost time (5] 145
Imtersection Capacity Uilization 45.1% CU Level of Service &
Analysis Pericd (min) 15

¢ Critical Lane Growg

Figure G-22: PM Peak Barnett Road at Alba Drive HCM 6" Edition Report

HCM 6th Signalized Intersection Summary
91: Alba Drive & Barnett Road 06/17/2020

HCM 6th Edition methodology does not support Non-NEMA phasing.
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Figure G-23: PM Peak Barnett Road at Highland Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

S0: Highland Drive & Barneit Road 061772020
N R

Mowvement EBL EBT EBR WBL WET WBRE NHBL HNET HMBR 5BL S5BT SBR

Lane Configuraions o TR o SO N T, -7 N oM N A

Traffic Volume [vph) 175 440 X5 E30 705 a0 200 445 S5 55 15 17D

Future Volume [veh) 173 440 5 g30 705 a0 200 4835 a5 33 615 170

Id=al Flow (vphpl) 1700 4725 4725 1700 1TOO0 1725 1725 17T2x  172Z 1700 1FOD V0D

Total Lost time (s} 43 45 45 45 45 45 45 45 45 45

Lame LHil. Factor 087 095 100 *0BF 0495 100 085 1.00 100 0495

Frt 1.0 1.00 085 1.00 0.as 1.00 1.00 0485 1.00 0497

Flt Profecied 095 1.00 100 0es 1.00 095 1.00 1.00 0495 1.00

Satd. Flow (prat) 02 3245 1452 2443 M9 19381 3245 1432 1553 3090

Flt Permiticd 085 1.00 100 0es 1.00 095 1.00 1.00 0495 1.00

Satd. Flow (perm) 02 3245 1452 2443 3129 1561 3245 1432 1553 3040

Peak-houwr facior, PHF 0 O07F D92 08B0 096 08B0 089 089 09z Q8% Q85 09

Adj_ Flow {wph) 186 5 21 103a T34 100 225 356 &16 [ BT 187

RTOR Redwction (vph) a0 0 29 a0 4 a a0 a0 112 a 14 a0

Lame Group Flow [veh) 186 T | 80 1033 B30 a 25 356 S04 [ B2 ]

Heawy Viehicles (%) 1% 1% 1% 1% 1% 4% 5% 1% 1% % 1% 1%

Tum Type Prot NA  pmtow Prot WA Prot NA  pmtov Prod A

Protectzd Phases 7 £ 5 3 ] 5 2 | 1 &

Permitied Phases 4 2

Actuated Green, G () 143 361 B2 T mhe T4 266 419 975 202 355

Effective Green. g (3] 143 35.1 &2.7 1] T4 266 419 975 202 355

Actuated g'C Ratio oo oA D36 032 045 013 024 057 012 0H

Clearance Time (s) 43 45 45 45 45 45 45 45 45 45

\ehicle Extension [s) 15 L2 15 15 42 1.5 25 15 1.5 25

Lame Grp Cap (vph] 258 681 56T 633 1409 249 79 B&2 182 E38

wis Rafio Prot 06 oclie D08 o048 02T cli4 047 019 004 c0ET

wi's Ratic Perm 012 016

wic Ratio 072 04 044 i50 0359 093 070 039 0¥ 128

Urifoem Deelay, di 76.8 5.1 423 84 53 7.7 83 M9 697 882

Progression Fachor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

ncremerital Delay, d2 8.1 94 02 2H6 0.8 9.5 52 07 04 1398

Dielay (=) B49 745 425 24T 36.1 1112 845 247 701 28D

Lewel of Semice F E D F D F E C E F

Approach Delay (s) B6.8 176.7 545 1984

Approach LOS E F D F

Intersection Summary

HCM 2000 Control Delay 125.2 HCM 2000 Level of Sarvice F

HCM 2000 Volumne to Capacity rabio 11a

Bzhaated Cycle Lenath (=) 171.8 Sum of lost fime (=) 18.0

Imtersection Capacity Utiization 2.1% ICU Lewel of Service F

Analysis Pericd (min] 13

c Crfical Lane Group

Exit 27 South Medford Inberchangs Project 031622020 Synchro 10 Repost

Drejan Dwadich, TPAL Page 1
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Figure G-24: PM Peak Barnett Road at Highland Drive HCM 6% Edition Report
HCM 6th Signalized Intersection Summary

90: Highland Drive & Barnett Road 06/17/2020
Moo i BN F PN Y L

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b T o f " 4 I . if 5 s

Traffic Volume (veh/h) 175 440 285 830 705 80 200 495 b85 55 615 170
Future Volume (veh/h) 175 440 285 830 705 80 200 495 585 55 615 170
Initial 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 1.00 100  1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 1.00 100  1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/hiln 1687 1712 1712 1687 1687 1712 1658 1712 1712 1647 1687 1687
Adj Flow Rate, veh/h 186 571 321 1038 734 100 225 556 616 62 647 187
Peak Hour Factor 094 077 082 080 096 080 0.89 0.89 095 089 085 0.91
Percent Heavy Veh, % 1 1 1 1 1 1 5 1 1 4 1 1
Cap, veh/h 224 700 528 697 1324 180 235 674 770 233 508 147
Arrive On Green 007 022 022 032 047 047 015 0.21 0.21 0.15 0.21 0.21
Sat Flow, vehih 116 3252 1450 2153 2834 386 1579 3252 1450 1569 2453 708
Grp Volume(v), veh/h 186 571 321 1038 415 419 225 556 616 62 422 412
Grp Sat Flow(s),veh/h/In 1558 1626 1450 1076 1602 1617 1579 1626 1450 1569 1602 1559
Q Serve(g_s), s 101 286 55 555 349 319 242 28.0 38 6.0 35.5 355
Cycle Q Clear(g_c), s 101 286 55 555 39 e M2 280 38 6.0 35 IS5
Prop In Lane 1.00 1.00 1.00 0.24 1.00 100  1.00 0.45
Lane Grp Cap(c), veh/h 224 700 528 897 749 756 235 674 770 233 332 323
VIC Ratio{X) 083 082 061 1.49 055 05 096 0.83 0.80 0.27 1.27 1.27
Avail Cap(c_a), veh/h 1009 863 601 697 749 756 235 674 770 233 332 323
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
Upstream Filter(l) 1.00 1.00 100  1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), sfveh 785 640 445 579 328 328 724 65.0 328 64.6 B7.9 679
Incr Delay (d2), siveh 30 58 20 2277 1.2 12 465 1.1 85 02 1442 1455
Initial Q Delay(d3) s/veh 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%)vehin 42 124 116 371 128 130 128 127 26 24 278 272
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 815 698 465 2856 340 340 1189 761 413 649 2121 2134
LnGrp LOS F E D F G G F E D E F F
Approach Val, veh/h 1078 1872 1397 896
Approach Delay, siveh 649 1735 67.6 2025
Approach LOS E F E F

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

Phs Duration (G+Y+Rc), s 300 400 600 414 300 400 168 846

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

Max Green Setting (Gmax).s 255 355 555 455 255 355 555 455
Max Q Clear Time (g_c+I1),s 80 300 5/5 306 262 375 121 339

Green Ext Time (p_c), s 00 25 00 62 00 00 02 58

Intersection Summary

HCM 6th Ctrl Delay 1279

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

94: Ellendale Drive & Barnett Road 06/17/2020
Moo Ay BN BB R L
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT L T 3 % s % T
Traffic Volume (vph) 30 955 95 20 1395 15 185 30 3H 35 15 3
Future Volume (vph) 30 955 95 20 1395 15 185 30 35 35 15 35
Ideal Flow (vphpl) 1000 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 45 45 45 45 45 45 45
Lane Util. Factor 100 095 100 095 100 100 100 1.00
Frpb, ped/bikes 100 100 100 100 100 098 100 0898
Flpb, pedibikes 100 100 100 100 099 100 099 100
Frt 100 099 100  1.00 100 092 100 089
Flt Protected 085 100 095 100 095 100 095 100
Satd. Flow (prof) 922 3232 1646 3283 1633 1569 1629 1521
Flt Permitted 085 100 095  1.00 064  1.00 0.7 1.00
Satd. Flow (perm) 822 3232 1646 3283 1089 1569 1223 1521
Peak-hour factor, PHF 097 09 097 097 097 0S8 097 087 097 087 097 097
Ad). Flow (vph) 31 985 98 21 1438 15 191 31 36 36 15 36
RTOR Reduction {vph) 0 3 0 0 0 0 0 26 0 0 27 0
Lane Group Flow (vph) 31 1078 0 21 1453 0 191 41 0 36 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%
Turn Type Prot NA Prot NA pm+pt NA pm-+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 69 752 45 728 508 405 399 341
Effective Green, g (s) 69 752 45 728 508 405 399 341
Actuated g/C Ratio 005 052 003 051 035 028 028 024
Clearance Time (s) 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 1687 51 1659 432 441 355 360
v/s Ratio Prot c003 033 001 c044 c004 003 000 002
vis Ratio Perm ch.12 002
vic Ratio 070 064 041 088 044 009 010 007
Uniform Delay, d1 675 247 B85 36 M3 382 385 428
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 404 1.9 53 6.8 07 0.4 01 0.3
Delay (s) 1079 265 738 384 30 386 _6 429
Level of Service F C E D D D D D
Approach Delay (s) 288 389 359 411
Approach LOS C D D D
Intersection Summary
HCM 2000 Control Delay 349 HCM 2000 Level of Service G
HCM 2000 Volume to Capacity ratio 072
Actuated Cycle Length (s) 144 0 Sum of lost time (s) 180
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
¢ Cntical Lane Group
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Figure G-26: PM Peak Barnett Road at Ellendale Drive HCM 6% Edition Report
HCM 6th Signalized Intersection Summary

94: Ellendale Drive & Barnett Road 06/17/2020
R N N B I T

Movement EBL EBT EBR WBL WBT WER NBL NBT NER SBL  SBT SER
Lane Configurations LT Y LT 3 % T % T

Traffic Volume (veh/h) 30 955 85 20 1395 15 185 30 35 35 15 35
Future Volume (veh/h) 30 855 85 200 1395 15 185 30 35 35 15 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.89
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 No No No

Adj Sat Flow, veh/h/ln 977 1736 1736 1736 1736 1736 1736 1736 1736 1736 1736 1736
Adj Flow Rate, veh/h H 985 98 21 1438 15 191 3 36 36 15 36
Peak Hour Factor ner 097 097 ner 097 097 097 097 087 097 ner 097
Percent Heavy Veh, % 3 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 48 1587 158 86 1753 18 443 198 230 375 85 228
Arrive On Green 0.05 0.52 0.52 0.05 052 0.52 0.09 027 0.27 0.03 0.21 021
Sat Flow, veh/h 930 3027 301 1654 3344 35 1654 728 845 1654 448 1076
Grp Volume(v), veh/h H 537 546 21 709 744 19 0 67 36 0 2
Grp Sat Flow(s),veh/h/n 930 1650 1679 1854 1650 1730 1654 0 1573 1654 0 1524
Q) Serve(g_s), s 47 330 331 18 516 T 125 0.0 47 24 0.0 39
Cycle Q Clear(g_c), s 47 330 331 18 e 5T 125 0.0 47 24 0.0 39
Prop In Lane 1.00 0.18 1.00 0.02 1.00 0.54 1.00 0.71
Lane Grp Capic), vehih 48 865 880 86 865 807 443 0 428 KTE) 0 323
VIC Ratio{X) 0.64 0.62 0.62 024 0.82 0.82 043 0.00 0.16 0.10 0.00 0.16
Avail Cap(c_a), veh/h 48 865 880 86 865 807 443 0 428 47 0 323
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
Upstream Filter(l) 0.64 0.64 0.64 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 66.9 241 242 65.5 286 286 B8 0.0 398 427 0.0 46.3
Incr Delay (d2), siveh 16.7 2.2 21 14 86 82 07 0.0 08 0.1 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0

%ie BackOfQ(50%)vehln 13 132 134 08 218 228 54 00 19 10 00 16
Unsig. Movement Delay, sfveh

LnGrp Delay(d),s/veh 836 263 263 6/0 371 368 394 00 406 428 00 473
LnGrp LOS F C c E D D D A D D A D
Approach Val, veh/h 1114 1474 258 87
Approach Delay, sfveh 279 374 397 455
Approach LOS c D D D

Timer - Assigned Phs 1 2 3 4 3 ] T 8

Phs Duration (G+Y+Rc), s 83 437 120 800 170 30 120 800

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

Max Green Sefting (Gmax),s 75 355 75 755 125 305 75 755
Max Q Clear Time (g_c+l1),s 4.4 6.7 38 351 14.5 59 67 537

Green Ext Time (p_c), s 00 03 00 87 00 02 00 107

Intersection Summary

HCM 6th Cirl Delay 342

HCM 6th LOS C
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Figure G-27: PM Peak Garfield Street at 1-5 Exit 27 Interchange HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

826: Garfield Street & SB off ramp/NB off ramp 06/17/2020
A TR 2 T T Y W N T
Movement EBL EBR2 WBL WBR2Z NBL NBT NBR2 SBL  SBT SBR2
Lane Configurations bi b F__5n F_ %1 5 F_ 5 4 r
Traffic Volume (vph) 385 685 370 385 630 500 465 350 590 800
Future Volume (vph) 385 685 370 385 630 500 465 350 590 800
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 8.3 40 8.3 40 a7 73 7.3 8.7 7.3 7.3
Lane Util. Factor *0.67 1.00 097 100 09 09 100 0% 0% 100
Frpb, pedibikes 1.00 100 1.00 100 100 100 1.00 100 100 1.00
Flpb, pedbikes 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 08 100 08 100 100 085 100 100 0.85
Flt Protected 0.95 100 095 100 09 100 100 095 1.00 1.00
Satd. Flow (prot) 2184 1430 3131 1458 301 3292 1390 3193 3260 1444
Flt Permitted 0.95 100 095 100 09 100 100 095 1.00 1.00
Satd. Flow (perm) 2184 1430 3131 1458 301 3292 1390 3193 3260 1444
Peak-hour factor. PHF 097 097 09 09 097 087 097 087 097 o097
Adj. Flow (vph) 407 706 m 397 549 515 479 361 608 825
RTOR Reduction (vph) 0 0 ] 0 0 0 277 0 ] 418
Lane Group Flow (vph) 407 706 3 397 549 515 202 361 608 407
Confl. Peds. (#/hr)
Heavy Vehicles (%) 2% 4% 3% 2% 4% 1% 7% 1% 2% 3%
Tum Type Perm  Free Perm  Free Prot NA  Perm Prot NA  Perm
Protected Phases 3 8 7 4
Permitted Phases 2  Free 6  Free 8 4
Actuated Green, G (s) 286 1248 286 1248 305 525  B25 194 414 414
Effective Green, g (s} 286 1248 288 1248 305 525 525 184 414 414
Actuated g/C Ratio 0.23 100 023 100 024 042 042 016 033 0.33
Clearance Time (s) 8.3 83 87 73 7.3 &7 73 73
Vehicle Extension (s) 25 25 25 42 42 25 42 42
Lane Grp Cap (vph) 500 1430 717 1458 757 1384 584 496 1081 479
vis Ratio Prot c0.21 0.16 0.1 0.19
vis Ratio Perm c019 c049 012 027 0.14 c0.28
vic Ratio 0.81 049 053 027 08 037 035 073 056 0.85
Uniform Delay, d1 456 00 422 00 451 248 245 502 343 388
Progression Factor 1.00 100 1.00 100 100 1.00 1.00 100 100 1.00
Incremental Delay, d2 96 1.2 06 05 94 03 05 50 09 142
Delay (s) 552 12 428 05 544 251 250 551 351 530
Level of Service E A D A D C C E D D
Approach Delay (s) 367 474
Approach LOS D D
Intersection Summary
HCM 2000 Control Delay M7 HCM 2000 Level of Service G
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 1248 Sum of lost time (s) 243
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Figure G-28: PM Peak Garfield Street at 1-5 Exit 27 Interchange HCM 6™ Edition Report

HCM 6th Signalized Intersection Summary
826: Garfield Street & SB off ramp/NB off ramp 06/17/2020

HCM 6th Edition methodology does not support more than 4 approaches.
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Figure G-29: PM Peak Garfield Street at Center Drive HCM 2000 Report
HCM Signalized Intersection Capacity Analysis

827: Center Drive & Garfield Street 06/17/2020
Ao g SN FFSY &

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT ) LT o o if % T % T

Traffic Volume (vph) 160 950 30 45 960 640 25 15 40 605 30 335

Future Volume (vph) 160 850 30 45 960 640 25 15 40 605 30 335

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s} 45 45 45 45 45 45 45 45 45

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 087 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.89 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1630 3277 1646 3292 1444 1614 1485 3162 1465

Fit Permitted 0.09 1.00 017 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 162 3277 296 3292 1444 1614 1485 3162 1485

Peak-hour factor, PHF 097 097 097 0.97 097 097 0.97 097 097 087 097 0497

Adj. Flow (vph) 165 979 31 46 890 660 26 15 41 624 3 345

RTOR Reduction (vph) 0 1 0 0 0 184 0 35 0 0 214 0

Lane Group Flow (vph) 165 1009 0 46 990 476 26 21 0 624 162 0

Heavy Vehicles (%) 2% 1% 1% 1% 1% 3% 3% 2% 6% 2% 3% 3%

Turn Type pm-+pt NA pm+pt NA  pm+ov Prot NA Prot NA

Protected Phases 7 4 3 8 1 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s} 58.1 482 46.1 407 688 43 16.0 279 396

Effective Green, g (s) 58.1 482 46.1 40.7 68.6 43 16.0 279 396

Actuated g/C Rafio 0.50 042 0.40 035 058 004 014 0.24 0.34

Clearance Time (s) 45 45 45 45 45 45 45 45 45

Vehicle Extension (s) 15 42 25 42 25 25 25 25 1

Lane Grp Cap (vph) 245 1367 181 1160 913 80 205 763 502

vis Ratio Prot c0.08 031 001 ¢0.30 013 002 0.01 c020 cOM

v/s Ratio Perm 0.26 0.09 0.20

vic Ratio 0.67 0.74 0.25 085 052 043 0.10 0.82 032

Uniform Delay, d1 224 283 227 346 138 544 435 414 280

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 56 2.3 05 6.6 0.4 36 0.2 6.6 0.1

Delay (s) 280 307 232 412 142 580 436 480 282

Level of Service C C C D B E D D C

Approach Delay (s) 303 302 482 406

Approach LOS C C D D

Intersection Summary

HCM 2000 Control Delay 332 HCM 2000 Level of Service G

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 1155 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75 1% ICU Level of Service D

Analysis Period (min) 15

¢ Cntical Lane Group
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Figure G-30: PM Peak Garfield Street at Center Drive HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

827 Center Drive & Garfield Street 06/17/2020
"L T T S R T 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT 3 % 4 il % T %% T

Traffic Volume (veh/h) 160 950 30 45 960 640 25 15 40 605 30 33
Future Volume (veh/h) 160 950 30 45 960 640 25 15 40 605 30 33
Inttial 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 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1723 1736 1736 1736 1736 1709 1709 1723 1723 1723 1709 1709
Adj Flow Rate, veh/h 165 979 31 45 990 660 26 15 41 624 3 345
Peak Hour Factor 097 097 097 097 097 087 097 097 087 097 097 0497
Percent Heavy Veh, % 2 1 1 1 1 3 3 2 2 2 3 3
Cap, veh/h 252 1645 52 285 1545 988 40 35 96 682 33 37
Arrive On Green 007 0.50 0.50 0.03 047 047 0.02 0.09 0.09 0.21 0.28 0.28
Sat Flow, veh/h 1641 3264 103 1654 3299 1448 1628 408 1114 3183 121 1346
Grp Volume(v), veh/h 165 495 515 45 890 660 26 0 56 624 0 376
Grp Sat Flow(s),veh/hiin 1641 1650 1718 1654 1650 1448 1628 0 1522 1591 0 1467
Q Serve(g_s), s b6 237 237 16 255 297 18 00 39 214 0.0 278
Cycle Q Clear(g_c), s 56 237 237 186 255 297 18 0o 39 214 0o 279
Prop In Lane 1.00 0.06 1.00 1.00 1.00 0.73 1.00 0.82
Lane Grp Cap(c), veh/h 252 832 866 285 1545 988 40 0 132 682 0 405
VIC Ratio{X) 065 059 059 0.16 064 0.67 0.64 0.00 0.43 0.91 0.00 093
Avail Cap(c_a), veh/h 504 832 866 hgg 1624 1024 364 0 572 712 0 538
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
Upstream Fitter(l) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 185 19.6 19.6 16.1 226 10.3 540 0.0 484 429 00 394
Incr Delay (d2), siveh 1.1 14 14 02 1.0 19 12.1 0o 16 159 0o 16.9
Initial Q Delay(d3) siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0o 00 0.0 0o 00

Soile BackOfQ(50%),veh/In 20 90 94 06 9_-? 87 089 00 16 98 00 1 :8
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 206 211 210 163 235 122 660 00 500 588 00 563
LnGrp LOS C C C B C B E A D E A E
Approach Vol, veh/h 175 1696 82 1000
Approach Delay, siveh 21.0 19.0 551 578
Approach LOS Cc B E E

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

Phs Duration (G+Y+Rc), s 284 142 83 608 73 33 123 568

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

Max Green Sefting (Gmax),s 250 420 250 550 250 410 250 550
Max Q Clear Time (g_c+I1),s 234 5.9 36 257 38 299 76 37

Green Ext Time (p_c), s 05 02 01 187 00 08 03 206
Intersection Summary

HCM 6th Gtrl Delay 301

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

87: Riverside/OR399 & Garfield Street 06/17/2020
¥ oy oy £ B B oy N W OR E
Movement EBL EBT EBR WBL WBT WBR SEL  SET SER  NWL NWT NWR
Lane Configurations N A b 4 A I - o b T o . i
Traffic Volume (vph) 90 320 75 605 435 280 325 615 65 % 715 495
Future Volume (vph) 90 320 75 605 435 280 325 615 65 75 715 495
Ideal Flow (vphpl) 1785 1785 1785 1785 1785 1785 1785 1785 1785 1785 1785 1785
Total Lost time (s) 4.0 45 4.0 45 40 4.0 54 40 40 54 40
Lane Util. Factor 100 095 097 1.00 100 087 08 100 100 085 1.00
Frt 100 087 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Fit Protected 0.95 1.00 0.95 1.00 100 095 1.00 100 08 100 1.00
Satd. Flow (prot) 1646 3206 3225 1733 1473 3225 3358 1517 1678 3358 1473
Flt Permitted 0.95 1.00 0.95 1.00 100 085 1.00 100 085  1.00 1.00
Satd. Flow (perm) 1646 3206 3225 1733 1473 3225 3358 1517 1678 3358 1473
Peak-hour factor, PHF 093 093 093 0983 083 093 093 093 093 083 083 093
Adj. Flow (vph) a7 344 a1 651 468 301 349 661 70 81 769 532
RTOR Reduction (vph) 0 16 0 0 0 84 0 0 42 0 0 116
Lane Group Flow (vph) 97 409 0 651 468 217 349 661 28 81 769 416
Heavy Vehicles (%) 3% 2% 6% 2% 3% 3% 2% 1% 0% 1% 1% 3%
Tum Type Prot NA Prot NA  pm+ov Prot NA  pm+ov Prot NA pm+ov
Protected Phases 7 4 3 8 1 1 6 7 5 2 3
Permitted Phases 8 ] 2
Actuated Green, G (s) 108 220 318 430 609 179 376 484 107 304 622
Effective Green, g (s) 108 220 318 430 60.9 179 376 484 107 304 822
Actuated g/C Ratio 009 018 027 036 051 015 0.3 040 003 025 052
Clearance Time (s) 40 45 40 45 40 40 54 40 40 54 40
Vehicle Extension (s) 25 25 2.1 25 2.1 2.1 47 25 2.1 47 21
Lane Grp Cap (vph) 148 587 854 620 747 481 1052 811 149 850 763
vis Ratio Prot 006 013 c020 c027 004 cOM 020 000 005 c023 014
vis Ratio Perm 0.10 0.01 0.14
vic Ratio 066 070 076 075 029 073 063 005 05 09 055
Uniform Delay, d1 528 459 406 339 171 487 32 218 523 434 194
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Incremental Delay, d2 90 33 37 50 0.1 47 16 00 24 136 05
Delay (s) 618 492 443 388 172 534 3B 218 547 570 19.5
Level of Service E D D D B D D C D E B
Approach Delay (s) 515 368 412 426
Approach LOS D D D D
Intersection Summary
HCM 2000 Control Delay 414 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.9
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15

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

87: Riverside/OR99 & Garfield Street 06/17/2020
N Ui VU VIR S N N
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations 5 A %% . f M 4+ f T f
Traffic Volume (veh/h) a0 320 75 605 435 280 325 615 65 79 715 495
Future Volume (veh/h) a0 320 75 605 435 280 325 615 85 75 715 495
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1743 1757 1757 1757 1743 1743 1757 1771 1785 1771 1771 1743
Adj Flow Rate, veh/h a7 344 81 651 468 301 349 661 0 81 769 532
Peak Hour Factor 093 093 093 093 09 098 093 093 093 093 093 093
Percent Heavy Veh, % 3 2 2 2 3 3 2 1 0 1 1 3
Cap, veh/h 123 423 a8 752 549 661 430 1247 103 1008 785
Arrive On Green 007 0.16 016 023 0.31 0.31 013 0.37 0.00 0.06 030 0.30
Sat Flow, veh/h 1660 2689 625 3247 1743 47T 3247 3385 1513 1887 3365 1477
Grp Volume(v), veh/h 87 212 213 651 468 301 349 661 0 1 769 532
Grp Sat Flow(s) veh/h/in 1660 1669 1645 1623 1743 1477 1623 1683 1513 1687 1683 1477
Q Serve(g_s), s 57 122 125 193 251 141 104 154 0.0 47 207 264
Cycle Q Clear(g_c), s b7 122 125 193 251 141 104 154 0.0 47 207 264
Prop In Lane 1.00 038  1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), vehh 123 263 259 752 549 661 430 1247 103 1008 785
VIC Ratio(X) 079 081 082 087 085 046 081 053 078 076 068
Avail Cap(c_a), veh/h 356 501 494 1138 1309 1305 780 1247 422 1011 786
HCM Platoon Ratio 100 100 100 100 100  1.00 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 000 100 100 100
Uniform Delay (d}, siveh 465 406 407 369 320 182 421 246 00 462 318 172
Incr Delay (d2), siveh 82 44 49 34 29 04 18 07 00 58 40 29
Initial Q Delay(d3) sfveh 0.0 00 0.0 0.0 00 00 00 00 00 00 00 00

%ile BackOfQ(50%),veh/In 28 52 53 78 10_.6 47 41 58 00 21 85 89
Unsig. Movement Delay, siveh

LnGrp Delay(d) siveh 536 450 456 402 349 195 439 253 00 521 37 201
LnGrp LOS D D D D C B D C D D C
Approach Vol, veh/h 522 1420 1010 A 1382
Approach Delay, siveh 46 8 341 7 307
Approach LOS D C C Cc

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

Phs Duration (G+Y+Rc), s 172 353 271 202 101 24 114 360

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

Max Green Setting (Gmax), s  24.0 30 30 300 250 30 214 750
Max Q Clear Time (g_c+I1},s 124 284 213 145 6.7 174 7 271

Green Ext Time (p_c), s 08 16 19 12 01 84 0:2 29
Intersection Summary

HCM 6th Cirl Delay 340

HCM 6th LOS c

Notes

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

84: Riverside/OR399 & Stewart 06/17/2020
U Yl L U\ S N N
Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations LT & % A LT & LL T = r
Traffic Volume (vph) 210 305 225 65 445 70 100 715 205 380 615 80
Future Volume (vph) 210 305 225 65 445 70 100 715 205 380 615 80
Ideal Flow (vphpl) 1750 1740 1740 1750 1750 1750 1740 1740 1740 1750 1750 1750
Total Lost time (s) 50 45 50 45 50 54 50 54 54
Lane Util. Factor 100 095 100 095 100 095 097 095  1.00
Frt 100 094 100 098 100 0487 100 100 085
Flt Protected 095  1.00 095  1.00 095  1.00 095 100 1.00
Satd. Flow (prot) 1614 3039 1614 3159 1503 3133 301 3228 1417
Flt Permitted 095 100 095  1.00 095  1.00 095 100 1.00
Satd. Flow (perm) 1614 3039 1614 3159 1503 3133 301 3228 1447
Peak-hour factor, PHF 088 08 088 088 08 08 088 088 088 083 088 088
Adj. Flow (vph) 239 347 256 74 506 80 114 812 233 432 699 102
RTOR Reduction (vph) 0 93 0 0 10 0 0 19 1] 0 0 55
Lane Group Flow (vph) 239 510 1] 74 5786 1] 114 1027 1] 432 699 47
Heavy Vehicles (%) 3% 1% 3% 3% 2%  10%  10% 2% 2% 4% 3% 5%
Tum Type Prot NA Prot NA Prot NA Prot NA  pt+ov
Protected Phases 7 4 3 8 1 6 5 2 23
Permitted Phases
Actuated Green, G (s) 210 406 84 280 132 371 199 438 576
Effective Green, g (s) 200 406 74 280 122 371 189 438 576
Actuated g/C Ratio 0.16 033 006 023 0.10 030 015 035 046
Clearance Time (s) 40 45 40 45 40 54 40 54
Vehicle Extension (s) 25 25 15 25 15 47 15 47
Lane Grp Gap (vph) 260 995 96 713 147 938 473 114 658
vis Ratio Prot c015 017 005 «c0.18 008 c0.33 c0.14 022 003
vis Ratio Perm
vic Ratio 092 051 0f7 081 078 109 0.91 0.61 007
Uniform Delay, d1 512 337 574 454 85 434 517 330 184
Progression Factor 100 100 100 100 100 100 100 100 100
Incrernental Delay, d2 M6 03 286 6.5 204 588 2186 25 00
Delay (s) 857 340 86.0 519 749 1022 733 35 184
Level of Service F C F D E F E D B
Approach Delay (s) 487 557 995 473
Approach LOS D E F D
Intersection Summary
HCM 2000 Control Delay 64.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 1239 Sum of lost time (s) 19.9
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
¢ Crtical Lane Group
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Figure G-34: PM Peak Riverside/OR 99 at Stewart Avenue HCM 6™ Edition Report
HCM 6th Signalized Intersection Summary

84: Riverside/OR39 & Stewart 06/17/2020
¥ oo LT NN DS RNE
Movement EBL EBT EBR WBL WBT WBR SEL  SET SER  NWL NWT NWR
Lane Configurations LI LI LI LL Tt 'l
Traffic Volume (veh/h) 210 305 225 65 445 70 100 715 205 380 615 90
Future Volume (vehih) 210 305 225 65 445 70 100 715 205 3a0 615 a0
Initial 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 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1709 1726 1726 1709 1723 1723 1604 1713 1713 1695 1709 1682
Adj Flow Rate, veh/h 239 347 256 74 506 a0 114 §12 233 432 699 0
Peak Hour Factor 088 088 088 0.88 088 088 088 0.88 088 088 0.88 0.88
Percent Heavy Veh, % 3 1 1 3 2 2 10 2 2 4 3 5
Cap, veh/h 252 602 436 80 640 101 124 767 220 458 1210
Arrive On Green 015 0.33 0.33 0.05 0.23 0.23 0.08 0.31 0.3 0.15 0.37 0.00
Sat Flow, veh/h 1628 1815 1315 1628 2833 446 1528 2495 716 3132 3247 1425
Grp Volume(v), veh/h 239 313 240 74 291 295 114 529 516 432 6949 0
Grp Sat Flow(s) veh/h/in 1628 1640 1490 1628 1637 1642 1528 1627 1584 1566 1624 1425
Q Serve(g_s), s 175 19.0 195 55 202 204 849 KT 370 164 207 0.0
Cycle Q Clear(g_c), s 175 19.0 195 55 202 204 849 KTHY 370 164 207 0.0
Prop In Lane 1.00 0.8 1.00 027 1.00 045 1.00 1.00
Lane Grp Cap(c), veh/h 252 b4 494 80 370 an 124 500 487 458 1210
VIC Ratio(X) 095 0.58 0.59 093 0.78 079 092 1.06 1.06 0.94 0.58
Avail Cap(c_a), veh/h 270 544 494 284 496 498 241 500 487 454 1210
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
Upstream Filter(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
Uniform Delay (d), siveh 504 332 334 7.0 439 440 249 47 417 208 2 0.0
Incr Delay (d2), siveh 392 1.3 16 154 53 56 10.0 h6.6 573 247 20 0.0
Initial G Delay(d3),s/veh 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%) vehiln 98 76 71 26 86 &r r 23 2 i8 78 81 00
Unsig. Movement Delay, sfveh

LnGrp Delay(d) siveh 896 345 350 725 492 495 649 983 990 755 322 00
LnGrp LOS F C C E D D E F F E C
Approach Vol, vehh 842 660 1159 1131 A
Approach Delay, sfveh 503 519 953 488
Approach LOS D D F D

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

Phs Duration (G+Y+Rc), s 148 503 109 444 27 424 236 AT

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

Max Green Sefting (Gmax),s  20.0 ¥ 220 30 200 3 210 365
Max Q Clear Time (g_c+I1),s 108 227 765 25 184 380 185 224

Green Ext Time (p_c), s 0.1 88 01 54 0.2 0.0 0.1 48
Intersection Summary

HCM 6th Ctrl Delay 63.9

HCM 6th LOS E

Notes

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

Figure G-35: AM Peak LOS for Barnett Road at Stewart Avenue, PHF =1

HCM Signalized Intersection Capacity Analysis

83: Stewart Avenue & Barnett Road 06/19/2020
- Y ¢ TN /7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 f L ) LT
Traffic Valume (vph) 295 B0 200 455 15 410
Future Volume (vph) 295 B0 200 455 186 410
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Total Lost time (s) 45 45 45 45 50 55
Lane Ufil. Factor 08 100 100 09 100 088
Frt 100 08 100 100 100 085
Fit Protected 100 100 08 100 085 100
Satd. Flow (prof) 397 1444 1630 97 1630 2592
Fit Permitted 100 100 08 100 085 100
Satd. Flow (perm) 3197 1444 1630 397 1630 2592
Peak-hour factor, PHF 100 100 100 100 100 1.00
Adj. Flow (vph) 295 B0 200 455 186 410
RTOR Reduction (vph) 0 47 0 0 0 147
Lane Group Flow (vph) 295 13 200 455 115 263
Heavy Vehicles (%) 4% 3% 2% 4% 2% 1%
Tumn Type NA  Perm  Splt NA  Prot pltov
Protected Phases 4 3 3 5 23]
Permitted Phases 4 213
Actuated Green, G (s) 40 140 200 200 82 438
Effective Green, g (s) 140 140 200 200 82 428
Actuated g/C Ratio 021 021 030 030 012 064
Clearance Time (s) 45 45 4.5 45 40
Vehicle Extension (s) 42 42 20 20 0.2
Lane Grp Cap (vph) 670 302 488 957 200 1660
/s Ratio Prot c0.09 012 c0.14 cDO7 c0.10
vis Ratio Perm 0.01
vic Ratio D44 004 041 048 057 016
Uniform Delay, d1 230 211 187 191 277 48
Progression Factor 100 100 100 100 100 100
Incremental Delay, d2 07 01 02 0.1 25 00
Delay (s) 237 211 189 193 301 48
Level of Service C C B B C A
Approach Delay (s) 233 191 104
Approach LOS C B B
Intersection Summary
HCM 2000 Control Delay 171 HCM 2000 Level of Service
HCM 2000 Volume to Capacity ratio 047
Actuated Cycle Length (s) 66.8 Sum of lost time (s)
Intersection Capacity Utilization 39.5% ICU Level of Service
Analysis Period (min] 15
¢ Cntical Lane Group
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Figure G-36: AM Peak LOS for Barnett Road at Alba Drive, PHF = 1

HCM Signalized Intersection Capacity Analysis
91: Alba Drive & Bameit Road 06/19/2020

R RN
Movement EBL EBT EBR WBL WBT WBR NBL NBT MNBR SBL SBT SBR
Lane Configurations L LIS N "
Traffic Violume {vph) 5 700 0 1 B35 15 0 0 I 15 0 20
Future Volume (vph) 5 700 0 1 635 15 0 0 0 15 0 20
Ideal Flow (vehpl) 1750 1750 1750 1750 1750 1750 1750 1750 1vs0 1750 1750 1750
Total Lost time (s) 5 5.0 &0 50 55 45
Lane L. Factor 1.00 085 100 085 1.00 1.00
Frpb, pedibdkes 1.00 1.00 1.00 1.00 1.00 0.99
Fipb, pedibikes 1.00 1.00 100 100 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Fit Protected 0% 100 085 100 085 1.00
Satd. Flow (prot) 1645 3197 1628 3152 1626 1454
Fit Permitted 038 100 085 100 085 1.00
Zatd. Flow (perm) EE2 197 1628 3152 1628 1454
Peak-howr factor, PHF 1.00 100 100 100 100 100 1.00 100 100 100 100 100
Adj_ Flow {vph) 5 700 0 1 635 15 0 0 0 15 0 20
RTOR Reduction (vph) 0 0 0 0 2z 0 0 0 0 0 0 16
Lane Group Flow (veh) 5 700 0 1 £48 0 0 0 0 5 0 4
Confl. Peds. (#hr) 5 3 3 5 1 5 5 1
Heawy Vehicles (%) 1% 4% 2% 2% 5% % 2% 2% 2% 2% 2% 1%
Tum Type pm+pt MA Prot W& Perm Perm
Protected Phases T 4 3 8
Permitted Phases & . B
Actuated Green, G (=) 25 208 05 202 94 10.4
Effecive Gresn, g (g) 25 26 05 202 a9 a3
Actuated g/C Ratio 046 048 0.01 045 020 022
Clearance Time (g) 40 5.0 40 50 50 40
\ehicle Extension (g) 50 5.0 50 50 02 50
Lane Grp Cap (vph) M3 1479 18 1430 25 323
w/s Rafio Prot 000 D22 c0O0 02
vz Rafio Perm 0.0 c0.01 0.00
v/c Rafio 002 047 008 045 0.05 0.
Unifiorm Deday, o &5 B2 pal:] a4 144 135
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 00 05 27 05 0.0 0.0
Delay (g) &5 B.7 245 as 144 135
Level of Service A A H A B B
Approach Delay (s) BT 38 0.0 13.9
Approach LOS A A A B
b on &
HCM 2000 Control Delay B39 HCM 2000 Level of Service A
HCM 2000 Violume to Capacity ratio 0.24
Actuated Cycle Length (g} 445 Sum of lost ime (g) 145
Intersection Capacity Utilization 33.1% ICL Leved of Service A
Analyziz Pericd (min) 15
¢ Critical Lane Group
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Figure G-37: AM Peak LOS for Barnett Road at Highland Drive, PHF = 1
HCM &th Signalized Intersection Summary

50: Highland Drive & Bamett Road 0E13/2020
P oy e ANt N4

Movement EBL FET FEBR  WBL WBT WBR WBL MBT NBR SBL  SBT SBR
Lane Configurations K OM O NN AL N M OF % AL
Traffic Volume (veh/h) 85 495 125 50 45 B0 115 430 1080 B5 43 120
Future Volume {veh/h) 85 435 125 50 415 G0 115 430 1080 BS 435 120
Imitial Q1 (), veh 0 0 0 0 0 0 ] 0 0 i 0 0
Ped-Bike Adj{A_phT) 1.00 100 100 100 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 No No Mo N
Adj Sat Flow, veh/h/in 1776 1762 1748 180T 1821 1821 1654 1736 1673 1726 1726 1726
Adj Flow Rate, veh'h 85 435 135 50 415 G0 115 430 1080 B5 435 120
Peak Hour Factor 100 100 100 100 100 100 400 100 400 100 100 100
Percent Heavy Veh, % 1 2 3 3 2 2 T L 2 1 1 1
Cap, vehh 144 689 427  &33 1067 153 130 1205 A7 136 @30 254
Arrive On Green 004 021 02 019 035 035 008 037 037 008 037 037
Sat Flow, vehh 3281 3348 1481 3336 3037 436 1576 3299 1418 1844 2545 B8E
Grp Volume(v), veh/h 95 495 125 570 235 240 115 430 1080 B5 278 2T
Grp Sat Flow(s) veh/hiln 1641 1674 1481 166% 1730 1743 1576 1650 1418 1644 1840 18D
0 Serve{g_g). £ 33 158 24 1932 117 118 B3 108 351 57 143 152
Cycle O Clear{g_c), 33 158 24 182 117 118 83 108 351 57 143 152
Prop In Lang 1.00 100 100 025 100 100 1.00 0.43
Lane Grp Caplc), vehh 144 689 427 833 60B 612 130 1205 787 136 588 58S
WIC RatiolX) 066 072 02% 080 038 038 088 036 137 083 047 047
Avail Caplc_a), vehh 323 1296 6% BB 951 853 130 1205 VA7 136 588 GBS
HCM Platoon Ratio 100 100 100 100 100 100 100 400 100 100 100  1.00
Upstream Fiferl) 100 100 100 100 100 100 400 100 100 100 100 100
Uniform Delay (d), &iveh 541 425 136 455 280 280 522 %G 87 510 278 280
Incr Delay (d2), sfveh 189 22 06 76 08 06 444 08 1758 66 26 27
Instial 0 Delay{d3).sfhveh 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 oo 0.0
Yeile BackOf0(50%),vehin 14 67 14 B85 49 5.0 49 44 467 26 6.2 6.2
Unsig. Movement Deday, siveh
LniGrp Delay(d) shveh 560 447 141 531 286 287 96 274 1853 576 305 307
LnGmp LOS E D B D C C F [ F E C C
Approach Vol, vehh 715 1045 1625 &40
Approach Delay, siveh 40.8 420 1372 32
Approach LOS D D F G
Timer - Assigned Phe 1 2 3 4 5 [ 7 B
Phs Duration (G+Y+Rc), & 140 465 263 282 140 465 95 4489
Change Perod [Y+Rc), & 45 45 45 45 45 45 45 45
Max Green Seffing (Gmax), s 95 420 305 445 95 420 113 632
Max O Clear Tme (g_c+l),s 77 371 212 178 103 172 53 138
Green Ext Time [p_c), & 0.0 28 0B 5.6 0.0 27 0.0 48

s
HCM &th Cirl Delay 79.0
HCM &th LOS E
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Figure G-38: AM Peak LOS for Barnett Road at Ellendale Drive, PHF = 1
HCM Bth Signalized Intersection Summary

34: Ellendale Drive & Barmett Road 06/18/2020
RN RN

Movement EBL EET EBR WBL WBT WBR NWBL MBT HNWBR SBL SBT &BR
Lane Configurations B A LI L Ta L Ta

Traffic Volume (veh/h) 15 1505 140 25 880 30 115 15 20 45 25 50
Future Volume [vehih) 18 1505 140 25 880 30 115 15 20 45 25 50
Imitial (1 (b)), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 0% 100 08 098 0% D599 093
Parking Bus, Adj 1.00 1.00 100 100 100 100 1.00 100 100 100 100 100
Work Zone On Approach No Wi Mo Mo

Adj Zat Flow, veh/hin 1761 1747 1747 1850 1737 1747 1725 1811 1811 1801 174 1T
Adj Flow Rate, vehvh 18 1505 140 25 B8O 30 115 15 20 45 25 50
Peak Hour Factor 1.00 1.00 100 100 100 100 1.00 100 100 100 100 100
Percent Heavy Veh, % 1 2 2 4 2 2 i 1 1 1 5 5
Cap, veh'h 87 1809 167 34 1820 62 361 164 219 402 109 219
Arrive On Green 005 059 05 002 05 056 005 023 023 003 02 021
Sat Flow, wehih 1677 3070 283 1572 3256 111 1643 638 93 1735 517 1034
Grp Volume{v), veh/h 15 808 ar 25 445 454 115 0 35 45 0 75
Grp Sat Flow(s).veh/hiin 1677 1880 1883 1572 1851 1716 1643 0 1829 1735 0 1550
0 Servelg s, s 12 561 578 23 215 A5 75 0.0 24 248 0.0 53
Cycle Q Clear{g_c), & 12 561 578 21 A5 Abs 75 0.0 24 249 0.0 58
Prog In Lane 1.00 047 100 0.08 1.00 057 1.00 0.67
Lane Grp Cap(c), veh'h ar 978 998 k™ 223 859 361 0 383 402 0 328
WIC Ratio[X) 017 083 0B84 072 048 048 032 000 002 OM1 000 023
Avail Cap{c_a), vehh a7 978 998 82 223 859 361 0 383 441 0 328
HCM Platoon Rafio 1.00 1.00 100 100 1.00 1.00 1.00 100 100 100 100 1.00
Upetream Fiter({l) 009 o002 O00% 100 100 100 100 QOO 100 100 OO0 1.00
Uniform Delay (d), siveh 623 237 M0 70O 192 192 417 00 431 42 6 00 470
Incr Delay (d2), sfveh 0.1 0.8 08 247 18 17 05 0.0 05 01 0.0 186
Initial O Delay{d3),eheh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0

Seile BackOf(50%), vehiln 05 22 223 12 93 a7 33 0.0 10 13 oo 24
Unsig. Movement Delay, siveh

LnGrp Delay(d) sveh Bhd4 M5 48 W7 MO 0 208 422 00 435 427 00 488
LnGrp LOS E c C F c C O A D D & O
Approach VWol, vehh 1660 435 150 120
Approach Delay, sheh 250 229 425 46 4
Approach LOS c C D D

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

Phs Dwration (G+Y+Rc), & &7 383 77 B3 120 350 120 850

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

Max Green Seffing (Gmax),s 75 305 75 805 75 305 75 805
Max QClear Tme (g c+#), s 49 44 43 598 85 78 32 255

Green Ext Time (p_c), £ 00 01 00 123 00 04 0D 68
Intersection Summary
HCM &th Ctrl Delay %2
HCM 6th LOS C
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Figure G-39: AM Peak LOS for Riverside/ OR 99 at Stewart Avenue, PHF =1
HCM 6th Signalized Intersection Summary

84 Riverside/OR99 & Stewart (6/19/2020
P o w £ TE RSN NR
Movement EBL EET EBR WBL WBT WBR SEL  SET &ER  NWL HNWT HNWR
Lane Configurations N A N AL N AL W OM F
Traffic Volume (veh/h) 130 500 225 10 170 35 LY 285 110 315 575 15
Future Volume (vehh) 130 500 225 10 170 35 55 285 110 35 575 15
Initial G (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_phT) 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Parking Buz, Adj 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 100 100 1.00 1.00
Work Zone On Approach No No No Mo
Adj Sat Flow, vehh/in 1668 1709 1708 1723 1709 1709 1456 1590 1590 18 1820 1673
Adj Flow Rate, vehh 130 500 225 10 170 35 55 285 110 315 575 0
Peak Hour Factor 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00 100 100 1.00 1.00
Percent Heawvy Veh, % B 3 3 2 3 3 20 10 i0 5 & 2
Cap, veh'h 145 B4 288 3 554 112 4 816 308 357 1444
Arrive On Gresn 0.09 0.30 0.30 000 oM 0.2 003 038 03 012 047 0.00
Sat Flow, vehth 1589 2113 976 1841 293 M2 1387 2148 4@ 30ME8 W79 1418
Grp Violume({v), veh/h 130 32 353 10 101 104 55 199 196 35 575 0
Grp Sat Flow(s) veh/hiln 1589 1624 1533 184 1624 1611 1367 1511 1445 1508 1538 1416
0 Serve(g_s), s 79 204 205 02 51 53 29 9.1 95 100 119 0.0
Cycle Q Clear(g c), & 79 204 205 02 51 53 29 a1 a5 100 11.9 0.0
Prop In Lane 1.00 .84 1.00 0.34 1.00 056  1.00 1.00
Lane Grp Caplc), veh'h 145 479 453 3 I 332 b 574 549 357 144
WIC RatiofX) 0.90 078 0.78 322 030 0.3 135 035 03 08B 040
Avail Cap{c_a), veh'h 326 g17 583 1c4 534 530 N 574 549 SED 1444
HCM Platoon Rafic 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00
Upciream Fiter(l) 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 100 100 1.00 0.00
Unifocem Delay (d), siveh 434 M3 14 4Be 327 328 472 M5 ME 422 168 oo
Incr Delay (d2), siveh 134 4.1 48 10605 04 04 1681 18 18 50 0.8 0.0
Initial O Delay(d3).siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0

“oile BackOfA(50 %) vehiln 36 B.2 78 1.0 20 21 29 34 34 3B 40 0.0
Unzig. Movement Delay, siveh

LnGrp Delay(d), shveh 572 355 360 110941 331 332 AN53 232 234 472 HiT 0.0
LnGmp LOS E D D F C C F C [ D B
Approach Vol, veh'h 855 215 450 B30 &
Approach Delay, sheh 38.0 B32 468 282
Approach LOS D F D C

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

Phs Duration (3+Y+Rc), & 79 510 52 332 165 424 139 A5

Change Pericd (Y+Rc), & 40 'S4 40 45 40 *54 40 45

Max Green Setling (Gmax), & 20.0 *3d 20 30 200 I 20 320
Max O Clear Time (g_c+1), s 4% 138 22 25 120 115 94 [

Gresn Ext Time (p_c), & 01 10:3 0.0 6.2 05 68 0.3 18
Intersecton Summary

HCM &th Cirl Delay 404

HCM &th LOS D

HNotes

* HCM 6th computabonal engine requires equal dearance fimes for the phases crozsing fhe barrier.
Unsignalized Delay for [NWR] is excluded from calculations of the approach delay and intereection delay.

Exit 27 South Medford Inferchange Project 031672020 Synchro 10 Report
Dejan Dudich, TPAL Pages 1
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Figure G-40: PM Peak LOS for Barnett Road at Stewart Avenue, PHF =1
HCM Signalized Intersection Capacity Analysis

83 Stewart Avenue & Bamett Road 061712020
- Ny TN

Movement EET EBR WBL WBT NEL NER

Lane Configurations ++ F' "i ++ "i I"'i“Il

Traffic Volume (vph) 565 210 385 E25 205 325

Future Violume {vph) 5E5 210 365 g5 205 325

ldzal Flow (vehpl) 1750 1750 1750 1750 1750 1750

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

Lane UMl Factor 08 100 100 025 1.00 083

Frt 100 085 100 100 1.00 085

Fit Protected 1.00 100 09 1.00 095 1.00

Satd. Flow (prot) 3292 1473 1848 3226 1e46 2542

Fit Permitted 1.00 100 0%  1.00 0.95 1.00

Satd. Flow (perm) 3292 1473 1846 3228 1646 2592

Peak-howr factor, PHF 1.00 100 100 100 1.00 1.00

Adj. Flow {wph) 5E5 210 385 g5 205 325

RTOR Reduction (vph) 0 154 0 0 0 128

Lane Group Flow [veh) 5ES 56 385 B35 205 197

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

Turn Type NA  Perm Split MA Prot  pt+ov

Profected Phases 4 3 3 5 23

Permitted Phases 4 23

Actuated Green, G (g) 208 X8 24 224 144 447

Effective Green, g (g) 2089 X9 24 224 134 477

Actuated g/C Ratio 027 027 028 028 017 061

Clearance Time (g) 45 45 45 45 40

Vehicle Extension (g) 42 42 20 20 02

Lane Grp Cap (veh) B75 391 45 219 280 1573

wiz Rafio Prot A7 c0Z22 022 012 c008

wiz Ratio Perm 0.04

vic Rafio 085 014 078 076 073 013

Unifoem Delay, di 256 20 288 256 3089 6.6

Progression Factor 1.00 100 100 100 1.00 1.00

Incremental Delay, d2 19 03 T3 32 a2 0.0

Delay (=) 5 2123 131 288 39.1 6.6

Lewel of Zervice C G C c D A

Approach Delay (s) 261 303 192

Approach LOS G C B

| on &

HCM 2000 Control Delay 264 HCM 2000 Level of Service G

HCM 2000 Volume to Capacity ratio 07

Actuated Cycle Length () TE.8 Zum of lost time (g) 185

Intersection Capacity Utilization 629% ICU Level of Semice B

Analysiz Period (min) 15

¢ Cntical Lane Group

Technical Memorandum #2 Appendix G 8/18/2020
Exit 27 AMT, South Medford Page G-41 ODOT TPAU



Figure G-41: PM Peak LOS for Barnett Road at Alba Drive, PHF =1
HCM Signalized Intersection Capacity Analysis
91: Alba Drive & Bameit Road 08M7/2020

R R NN
Movement EBL EBT EBR WBL WBT WBR MNBL MNBT WBR SBL SBT SBR
Lane Configurations LR R AL N "
Traffic Violume (vph) 15 ars 0 1 1035 40 i ] 0 35 0 .1
Future Volume {vph) 15 ars 0 1 1035 40 0 ] 0 35 0 25
ld=al Flow (vphpl) 1750 1750 1v50 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost fime {s) 45 5.0 &0 50 55 45
Lane M. Factor 1.00 085 1.00 085 1.00 1.00
Frpb, pedibikes 1.00 1.00 1.00 1.00 1.00 0.93
Fipb, pedbikes 1.00 1.00 100  1.00 1.00 1.00
Frt 1.00 1.00 100 059 1.00 085
Fit Protected 0% 100 085  1.00 095 1.00
Satd. Flow (prot) 1553 3292 1628 3268 1624 1454
Fit Permitted 022 1.00 085  1.00 095 1.00
Satd. Flow (perm) /3 3292 16268 3268 1824 1454
Peak-howr factor, PHF 1.00 100 100 100 100 100 1.00 100 100 100 100 100
Adj. Flow {vph) 5 ars 0 1 1035 40 0 ] 0 35 0 25
RTOR Reduction (vph) 0 i 0 0 2z 0 0 i 0 0 0 M
Lane Group Flow (veh) 15 ars 0 1 1073 0 0 0 0 35 0 E
Confl. Peds. (&hr) 5 3 3 5 1 5 5 1
Heavy Vehicles {%) % 1% 2% 2% 1% % P 2% 2% 2% 2% 1%
Tum Type pm-+pt MA Prot NA Perm Perm
Protected Phases T 4 3 8

Permitted Phases 4 2 6
Actuated Green, G (5) ita M3 06 348 94 10,4
Effective Green, g (g} Ha  HMs 06 Ms 89 25
Actuated g/C Ratio 059 053 0.1 058 015 017
Clzarance Tme (g) 40 5.0 40 5.0 50 40
Vehicle Extension (g) 50 5.0 50 50 02 5.0
Lane Grp Cap (veh) 216 1950 16 1219 245 244
wiz Rafio Prot 000 027 c000 ¢33

vz Rafio Perm 0.04 c0.02 0.00
vic Ratio 007 045 008 056 014 0.02
Uniform Delay, df 83 &7 2849 75 217 204
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremenial Delay, d2 03 03 34 06 0.1 01
Delay () 56 7.0 323 81 218 205
Level of Service A A C A c G
Approach Delay (z) .o a1 0.0 213
Approach LOS A A A C

" on &

HCM 2000 Control Delay B8O HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 048

Actuated Cycle Length (2) 589 Surn of lost time () 145

Intersection Capacity Utilization 45 1% ICL) Lewdl of Service A

Analysiz Pericd (min) 15

¢ Cntical Lane Group
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Figure G-42: PM Peak LOS for Barnett Road at Highland Drive, PHF = 1

HCM Signalized Intersection Capacity Analysis
90: Highland Drive & Bamett Road 061712020

R R A
Movement EBL EBT EBR WBL WBT WBR HWBL MNBT HWBR SBL SBT SBR
Lane Configurations WM NN AL LI | I
Traffic Viokums (vph) 175 440 295 830 705 B0 200 495 585 55 &15 170
Future Volume (vph) 175 440 295 £30 T05 B0 200 435 585 55 615 170
|deal Flow (vphpl) 1700 1725 1725 1700 1700 1725 1725 1725 1725 1700 1700 1700
Total Lost time {s) 45 45 45 45 25 45 45 45 45 a5
Lane UMil. Factor 0.97 085 100 *06T 045 1.00 085 1.00 1.00 0495
Frt 1.00 1.00 0.85 1.00 098 1.00 100 0.85 100 04ar
Fit Protected 095 1.00 1.00 0.85 1.00 085 1.00 1.00 085 1.00
Satd. Flow (prot) 302 3245 1452 2143 34D 1561 3245 1452 1553 304
Fit Permitied 09 100 100 085 100 09 100 100 085 100
Satd. Flow (perm) 302 3245 1452 2443 34D 1561 3245 1452 1553  10M4
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow {vph) 175 a4 295 530 T05 B0 200 495 585 55 615 170
RTOR Reduction {wph) 0 1] 43 1] 3 0 0 0 125 0 13 0
Lane Group Flow (vph) 175 440 252 530 TB2 0 200 495 1] 55 ir2 i
Heawy Vehicles (%) 1% 1% 1% 1% 1% 4% 5% 1% 1% 4% 1% 1%
Turmn Type Prot MA  pmeov Prot WA Prot WA pmsov Prot HA
Protected Phases Fi 4 5 ;| ] 5 2 3 1 b
Permitted Phaszes 4 2
Actuated Gresn, G (s) 131 2810 525 56 105 245 405 961 196 356
Effectve Gresn, g () 131 2810 525 56 705 245 405 96.1 196 56
Actuated g/C Rabo 0.08 017 0.32 034 044 015 025 059 012 022
Clearance Time (g) 45 45 45 a5 25 45 45 45 45 a5
Wehicle Extension (g) 15 42 15 15 42 15 25 15 1.5 25
Lane Grp Cap (veh) 251 561 51 736 1369 236 a2 903 188 661
w's Ratio Prot 006 014 007 c0D39 025 c0.13 015 0.18 0 ch25
viz Ratio Perm 0.10 0.14
wic Ratio 0.70 0.78 049 113 057 0.85 061 051 029 113
Uniform Delay, d1 724 4.0 439 530 L2 66.8 Lie6 19.1 B4 7 63.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 7.7 03 T42 or 227 34 0.2 03 Ti4
Delay (=) 79.0 e M43 1272 B0 885 570 183 650 1404
Lewel of Zervice E E D F C F E B E F
Approach Delay (s) 11 824 448 1355
Approach LOS E F D F
int s
HCM 2000 Control Delay 761 HCM 2000 Level of Service E
HCM 2000 Violume to Capacity ratio 1.4
Actuated Cycle Length (2) 161.7 Zum of lost time (g) 168.0
Intersection Capacity Uilization 2.1% ICU Level of Semvice F
Analysiz Pericd (min) 15
¢ Critical Lane Group
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Figure G-43: PM Peak LOS for Barnett Road at Ellendale Drive, PHF =1
HCM 6th Signalized Intersection Summary

94: Ellendale Drive & Barnett Road 0611812020
RN R

Movement EBL EET EBR WBL WEBT WBR NBL MET  NEBER SBL SBT  SBR
Lane Configurations LI LI N 1s N 1>

Traffic Violume {veh/h) 30 955 95 20 1385 15 185 30 k- 35 15 35
Future Yolume (vehh) 30 955 a5 20 1385 15 185 30 % 35 15 35
Initial O (Qb), veh 0 0 0 0 0 0 0 ] 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 0g8 100 083 099 0.8 054 0.99
Parking Bus, Adj 100 fo00 100 100 100 100 f00 100 100 100 100 100
Work Zone On Approach MNo No MNo o

Adj Sat Flow, vehhin 9fF 1736 17 1736 1736 1736 1736 1736 1736 17 1736 1736
Adj Flow Rate, wehih 30 955 a5 20 1385 15 185 30 % 35 15 35
Peak Howr 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 Heavy Vieh, % 3 L 1 1 1 i 1 L 1 1 1 i
Cap, veh'h 43 1587 158 86 1753 198 444 198 Fi] | 375 a7 226
Arrive On Green 005 052 05 005 052 052 Q09 027 027 003 021 0O
Sat Flow, vehih 930 3027 0 I = & 36 1654 726 347 18 4568 1068
Grp Volumely), veh/h 30 520 530 20 ] 722 185 (] [ 35 0 50
Grp Sat Flow(s) vehhiln 930 1850 1679  1g54  1EBD 1729 1654 0 1573 14 0 1526
Q Serve(g_s), & 45 e e 1.7 430 491 125 0.0 45 24 00 38
Cycle Q Clear{g_c), = 45 e e 1.7 430 431 125 0.0 45 24 0.0 38
Prop In Lane 1.00 0.18 1.00 0.02 1.00 0.4 1.00 0.70
Lane Grp Cap(c), veh/h 4 865 880 86 BES a07 444 0 43 s ] 323
WIC Ratio{X) 062 O0B0) O0OEd 023 O0BD OBD 042 000 015 008 0OD D15
Avail Cap{c_a), veh'h 43 865 880 26 BES an7 444 0 43 48 0 323
HCM Platoon Rafio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upsiream Fiter{l) .72 0.72 072 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), siveh 66.9 238 238 655 230 280 385 0.0 388 427 0o 462
Incr Delay (d2), siveh 16.0 22 22 14 75 7.2 06 0.0 LI 0.1 0.0 1.0
Initial O 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
Hoile BackOfQ(50%]) vehiln 13 126 129 07 206 25 52 0.0 19 1.0 0.0 16
Unzig. Movement Delay, siveh

LnGrp Delay(d) sheh 829 26.0 260 666 354 B2 331 0.0 405 426 0.0 473
LnGmp LOS F C c E D 0 0 A D D A 0
Approach Vol, vehh 1080 1430 250 85
Approach Delay, siveh 276 357 395 454
Approach LOS E D D D

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

Phg Duration (G+Y+Rc), & 83 437 120 600 17.0 3.0 120 80.0

Change Penod [Y+Rc), & 45 45 45 45 45 45 453 45

Max Green Seffing (Gmax), s 75 355 75 755 125 305 75 7585

Max Q Clear Time (g_c+l), s 44 6.5 37T 336 145 58 85 511

Green Ext Time (p_c), & 0.0 03 oo 8.3 0.0 02 00 108

" -

HCM &th Cidl Delay 133

HCM &th LOS [H
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Figure G-44: PM Peak LOS for Riverside/OR 99 at Stewart Avenue, PHF =1
HCM 6th Signalized Intersection Summary

a4 Riverside/OR939 & Stewart 06/18/2020
F oo o £ TE NS N
Movement EBL EBT EBR WBL WBT WBR SEL SET ESER  HNWL MNWT NWR
Lane Configurations N A L L LT L
Traffic Volume [veh/h) 210 305 225 65 445 70 100 5 205 380 815 a0
Future Volume {vehih) 210 305 225 &5 445 7l 100 715 205 380 815 40
Inifial G (b}, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj{A_pbT) 1.00 100 100 1.00 1.00 100  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 1.00 100 100 100 100 100
Work Zone On Approach Mo Mo Mo No
Adj Sat Flow, veh'hin 1709 1726 172 1709 1723 1723 1604 17113 17113 168 1709 1682
Adj Flow Rate, vehh 210 305 225 &5 445 7l 100 715 205 380 815 0
Peak Howr Factor 1.00 100 100 100 100 100 1.00 100 100 100 100 100
Percent Heavy Veh, % 3 1 1 3 2 2 10 2 2 4 3 5
Cap, vehh 27 560 403 4] 5585 93 109 820 241 47 1294
Arrive On Green 014 03 0.3 04 021 021 007 034 03 013 040 000
Sat Flow, vehh 1628 1821 1309 1628 2836 443 1528 M9 7i5 #3237 1435
Grp Volume{y), veh/h 210 274 258 &5 256 258 100 4BE 454 380 £15 0
Grp Sat Flow(s) veh/hiin 1628 1640 1431 1628 1837 1643 1528 1627 1584 1586 1624 1425
0 Serve(g_s), s 14.0 153 158 44 16.1 16.3 74 %3 M3 132 154 0.0
Cycle O Clear{gc), s 140 153 158 44 181 16.3 & 23 23 132 154 0.0
Prop In Lane 1.00 088 100 027 1.00 045  1.00 1.00
Lane Grp Caplc), veh'h 227 505 458 L] 344 M5 109 548 513 M7 1294
WIC Ratio[X) 0% 054 05 0% 074 075 092 085 0B 0™ 048
Avail Cap{c_a), vehh 296 552 502 31 543 S4B 264 548 513 541 1294
HCM Platoon Ratio 1.00 100 100 100 1.00 1.00 1.00 100 100 100 100 1.00
Upetream Fiter{l) 1.00 100 100 100 100 100 1.00 100 100 100 100 000
Unifoem Delay (d), siveh 47 MEe MA& 526 407 407 507 335 335  4T0D 245 oo
Incr Delay (d2), eiveh T L) s 26 24 25 114 153 156 147 13 0.0
Initial O Delay(d3) sfveh 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hoile BackOH0(50%),vehiln 73 6.0 57 22 6.6 6.7 30 135 132 58 58 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),sveh 745 123 327 751 430 432 621 432 485 B1T7T 258 0.0
LnGmp LOE E C C E D D E D D E C
Approach Vol, vehh T40 580 1020 B35 A
Approach Delay, siveh 444 467 L0E 385
Approach LOS D D D D

Timer - Aszigned Phs 1 2 3 4 5 B i B

Phs Duration (G+Y+Rc), & 128 432 8E 383 196 424 A3 HE

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

Max Green Sefing (Gmax), & 20.0 3% 20 X0 200 3 M0 W5
Max O Clear Time (g_c+1),s 9.1 17.4 64 178 152 M3 160 183

Green Ext Time (p_c), = 0.1 10.3 01 52 05 48 03 48
Intersection Summary

HCM &th Cirl Delay 452

HCM &th LOS D

MNotes:

* HCM Gth computatonal engine requires egqual clzarance times for the phases crozsing the barner.
Unsignalized Delay for [NWR] is excluded from calculations of the approach delay and interssction delay.

Exit 27 South Medford Interchange Project 031672020 Synchro 10 Report
Dejan Dudich, TRAU Page 1
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Signal Timing and Phasing

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

Timings

83: Stewart Avenue & Barnett Road 06/19/2020
—- Y ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR 4y a2 a6

Lane Configurations +4 f % 4 % i

Traffic Volume (vph) 295 60 200 455 115 410

Future Volume (vph) 295 60 200 455 115 410

Tum Type NA Perm  Split NA Prot pt+ov

Pratected Phases 4 3 3 5 23 1 2 B

Permitted Phases 4 A3

Detector Phase 4 4 3 3 5 23

Switch Phase

Minimum Initial (s) 10.0 10.0 40 40 1.0 10 10.0 10.0

Minimum Split (s) 330 330 240 240 320 330 145 340

Total Split (s) 420 420 250 250 320 330 210 340

Total Split (%) 316% 316% 188% 188% 241% 25%  16%  26%

Yellow Time (s) 40 40 40 40 35 35 40 40

All-Red Time (s) 05 05 05 05 05 05 05 05

Lost Time Adjust (s) 00 00 00 0.0 1.0

Total Lost Time (s) 45 45 45 45 50

Lead/Lag Lag lag Llead Lead Lead Lead Lag Lag

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

Recall Mode None Mone None None None None MNone  None

Act Effct Green (s) 14.5 145 219 219 93 412

Actuated g/C Ratio 022 022 033 033 014 062

vic Ratio 045 018 040 047 054 025

Contfrol Delay 26.1 88 257 239 398 1.0

Queue Delay 0.0 00 00 0.0 00 00

Total Delay 26.1 88 267 239 396 1.0

LOS C A c C D A

Approach Delay 232 245 95

Approach LOS C C A

Intersection Summary

Cycle Length: 133

Actuated Cycle Length: 66 5

Natural Cycle: 125

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 39 5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  83: Stewart Avenue & Barnett Road

@,
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Figure G-46: AM and PM Peak Barnett Road at Stewart Avenue Signal Phasing

Phasings
83: Stewart Avenue & Barnett Road 06/19/2020
- N ¥ TN
Lane Group EBT EBR WBL WBT NBL NBR @1 @2 a6
Protected Phases 4 3 3 5 23 1 2 6
Permitted Phases 4 23
Minimum Initial (s} 100 100 40 40 1.0 10 100 100
Minimum Split (s) 330 330 240 240 320 330 145 340
Total Split (s) 420 420 250 250 320 30 210 340
Total Split (%) 316% 316% 188% 188% 241% 25%  16%  26%
Maximum Green (s) 375 35 205 205 280 290 165 295
Yellow Time (s) 40 40 40 40 35 35 40 40
All-Red Time (s) 0.5 05 05 0.5 05 05 05 0.5
Lead/Lag Lag lag Llead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 42 42 20 20 0.2 1.0 25 02
Minimum Gap (s) 20 20 20 20 0.2 0.2 1.0 0.2
Time Before Reduce (s) 100 100 0.0 0.0 0.0 0.0 50 0.0
Time To Reduce (s) 00 00 0.0 0.0 00 0.0 00 0.0
Recall Mode None None MNone Nome None None  Nonme  None
Walk Time (s) 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 220 220 220 230 230
Pedestrian Calls (#hr) 10 10 0 ] 10
90th %ile Green (s) 280 280 205 205 160 00 450 290
90th %ile Term Code Ped Ped Max Max Gap Skip  Hold Ped
70th %ile Green (s) 140 140 205 205 105 00 100 0.0
70th %ile Term Code Gap Gap Max Max  Hold Skip Min Skip
50th %ile Green (s) 118 M8 205 205 105 00 100 0.0
50th %ile Term Code Gap Gap Max Max  Hold Skip Min Skip
30th %ile Green (s) 108 108 205 205 105 00 100 0.0
30th %ile Term Code Gap Gap Max Max  Hold Skip Min Skip
10th %ile Green (s) 100 100 193 193 0.0 00 100 100
10th %ile Term Code Min Min Gap Gap  Skip Skip Min  Hold
Intersection Summary
Cycle Length: 133
Actuated Cycle Length: 66.5
Confral Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 111
70th %ile Actuated Cycle: 58
50th %eile Actuated Cycle: 55.8
30th %ile Actuated Cycle: 54.8
10th %ile Actuated Cycle: 52 8
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Figure G-47: AM and PM Peak Barnett Road at Alba Drive Signal Timing

Timings

91: Alba Drive & Barnett Road 06/19/2020
Sl ey am S N o

Lane Group EBL EBT WBL WBT SBL  SBR

Lane Configurations LI 5 % 'l

Traffic Volume (vph) 5 700 1 635 15 20

Future Volume (vph) 5 700 1 635 15 20

Tum Type pm-+pt NA  Prot NA  Perm Pemm

Protected Phases 7 4 3 8

Permitted Phases 4 2 6

Detector Phase 7 4 3 8 2 ]

Switch Phase

Minimum Initial (s} 50 10.0 50 10.0 1.0 50

Minimum Split (s) 90 250 90 250 30 290

Total Split (s) 120 800 90 68.0 400 290

Total Spiit (%) 93% 620% 70% 527% 310% 225%

Yellow Time (s) 5 40 35 40 40 35

All-Red Time (s) 05 1.0 05 1.0 1.0 05

Lost Time Adjust (s) 05 0.0 00 0.0 05 05

Total Lost Time (s) 45 50 40 5.0 55 45

Lead/Lag Lead Llag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode MNone None MNone None Min  MNone

Act Effct Green () 248 234 56 231 a8 99

Actuated g/C Ratio 05 052 012 0.51 0.20 022

vic Ratio 0.01 049 000 0.46 005 006

Confrol Delay 56 94 270 98 17.3 2.1

Queue Delay 0.0 0.0 00 0.0 0.0 0.0

Total Delay 56 94 270 98 17.3 2.1

LOS A A C A B A

Approach Delay 94 98

Approach LOS A A

Intersection Summary

Cycle Length: 129

Actuated Cycle Length: 44.9

Matural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.49

Intersection Signal Delay: 9.6 Intersection LOS: A
Intersection Capacity Utilization 33.1% ICU Level of Service A
Analysis Period (min) 15

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

Phasings

91: Alba Drive & Barnett Road 06/19/2020
M g s 25 N o

Lane Group EBL EBT WBL WBT SBL SBR

Protected Phases 7 4 K] 8

Permitted Phases 4 2 6

Minimum Initial (s) 50 100 50 100 1.0 50

Minimum Split (s) 90 250 90 250 30 290

Total Split (s) 120 800 90 680 400 290

Total Split (%) 93% 620% 70% 527% 31.0% 225%

Maximum Green (s) a0 750 50 830 30 250

Yellow Time (s) 35 40 35 40 40 35

All-Red Time (s) 05 1.0 05 1.0 1.0 05

Lead/Lag Lead lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 50 5.0 5.0 50 0.2 5.0

Minimum Gap (s) 15 20 15 20 0.2 1.0

Time Before Reduce (s) 50 00 50 50 00 50

Time To Reduce (s) 00 400 00 400 0.0 0.0

Recall Mode None MNone None Mone Min  None

Walk Time (s) 6.0 6.0 6.0 6.0

Flash Dont Walk (s) 13.0 130 190 190

Pedestrian Calls (#hr) 10 10 10 10

90th %ile Green (s) 79 362 20 333 250 26.0

90th %ile Term Code Gap  Hold Max Gap Ped  Hold

70th %ile Green (s) 00 232 00 232 65 75

70th %ile Term Code Skip  Hold Skip Gap  Hold Gap

50th %ile Green (s) 00 204 00 204 65 75

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

30th %ile Green (s) 00 186 00 1886 6.5 75

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

10th %ile Green (s) 00 160 00 16.0 6.5 7.5

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

Intersection Summary

Cycle Length: 129

Actuated Cycle Length: 44 9

Contral Type: Actuated-Uncoordinated

90th %ile Actuated Cycle: 80.2

T0th %ile Actuated Cycle: 39.7

50th %ile Actuated Cycle: 36.9

30th %ile Actuated Cycle: 35.1

10th %ile Actuated Cycle: 32.5
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Figure G-49: AM Peak Barnett Road at Highland Drive Signal Timing

Timings
90: Highland Drive & Barnett Road 08/19/2020
A T T i N R

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Configurations w44 f M Y ol N A
Traffic Volume (vph) 85 485 125 570 415 115 430 1080 85 435
Future Volume (vph) 95 495 125 570 415 115 430 1080 85 435
Tum Type Prot NA  pm+ov Prot NA Prot NA  pm+ov Prot NA
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitted Phases 4 2
Detector Phase 7 4 5 3 8 5 2 3 1 ]
Switch Phase
Minimum Initial (s) 50 50 50 50 50 50 50 5.0 50 50
Minimum Split (s) 100 490 100 100 380 100 430 100 100 450
Total Split (s) 158 490 140 350 677 140 465 350 140 465
Tofal Split (%) 109% 339% 97% 242% 469% 97% 322% 242% 97% 322%
Yellow Time (s) 40 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 0.5 05 05 05 05 05 0.5
Lost Time Adjust (s) 00 00 00 0.0 00 00 00 0.0 00 00
Tofal Lost Time (s) 45 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min  None  None Min  None Max None None Max
Act Effct Green (s) 80 330 425 306 556 95 421 726 95 421
Actuated g/C Ratio 006 025 032 023 042 007 032 055 007 032
vic Ratio 052 081 025 079 037 130 05 168 103 0865
Contfrol Delay 710 554 83 576 268 2340 412 3333 1517 420
Queue Delay 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Total Delay 710  5h4 83 576 268 2340 412 3333 1517 420
LOS E E A E C F D F F D
Approach Delay 502 432 2446 h89
Approach LOS D D F E
Intersection Summary
Cycle Length: 1445
Actuated Cycle Length: 133.2
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.68
Intersection Signal Delay: 132.7 Intersection LOS: F
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
Splits and Phases:  90: Highland Drive & Barnett Road

Taz \'m Pz —*p4
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Figure G-50: AM Peak Barnett Road at Highland Drive Signal Phasing

Phasings
90: Highland Drive & Barnett Road 06/19/2020
A T 2 N VA
Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Protected Phases 7 4 5 3 8 5 2 3 1 ]
Permitted Phases 4 2
Minimum Initial (s) 50 5.0 5.0 50 50 50 50 5.0 5.0 50
Minimum Split (s) 100 480 100 100 380 100 430 100 100 450
Total Split (s) 158 490 140 350 677 140 465 350 140 465
Total Split (%) 109% 339% 97% 242% 469% O7% 322% 242% 97% 322%
Maximum Green (s) 113 445 95 305 832 95 420 305 95 420
Yellow Time (s) 40 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 05 05 05 05 05 05 05
Lead/lLag Lead Lag lag Lead Lag lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 15 42 15 15 42 15 25 15 15 25
Minimum Gap (s) 15 20 15 15 30 15 10 15 15 1.0
Time Before Reduce (s) 0.0 50 0.0 0.0 50 00 100 0.0 00 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min  None None Min  None Max Mone None Max
Walk Time (s) 50 50 70 70
Flash Dont Walk (s) 26.0 260 220 220
Pedestrian Calls (#/hr} 0 0 0 0
90th %ile Green (s) 110 419 95 305 614 95 £20 35 95 420
80th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max Max MaxR
70th %ile Green (s) 92 367 95 305 580 95 420 305 95 420
70th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max  Max MaxR
50th %ile Green (s) a0 334 95 305 559 95 420 305 95 420
50th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max  Max MaxR
30th %ile Green (s) 69 292 95 305 528 95 420 305 95 420
30th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max  Max MaxR
10th %ile Green (s) 53 249 95 305 501 95 £20 35 95 420
10th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max Max MaxR
Intersection Summary
Cycle Length: 1445
Actuated Cycle Length: 133.2
Confrol Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 141.9
70th %ile Actuated Cycle: 136.7
50th %ile Actuated Cycle: 133.4
30th %ile Actuated Cycle: 1292
10th %ile Actuated Cycle: 124 9
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Figure G-51: PM Peak Barnett Road at Highland Drive Signal Timing

Timings
90: Highland Drive & Barnett Road 06/17/2020
Ay ¢t A2 M
Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL  SBT
Lane Configurations s 1 T . f ™ N M o N
Traffic Volume (vph) 175 440 295 830 705 200 495 585 55 615
Future Volume (vph) 175 440 285 830 705 200 495 585 55 615
Tum Type Prot NA  pm+ov Prot NA Prot NA  pm+ov Prot NA
Protected Phases 7 4 5 3 8 5 2 3 1 ]
Permitted Phases 4 2
Detector Phase 7 4 5 3 8 5 2 3 1 i
Switch Phase
Minimum Initial (s} 50 &0 5.0 50 80 5.0 5.0 5.0 5.0 50
Minimum Split (s) 100 480 100 100 380 100 335 10.0 100 335
Total Split (s) 600 500 300 600 H500 300 400 600 300 400
Total Split (%) 333% 278% 167% 333% 278% 167% 222% 333% 167% 222%
Yellow Time (s) 40 40 4.0 40 40 4.0 40 40 4.0 4.0
All-Red Time (s) 05 05 05 05 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 0.0
Total Lost Time (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 None Min  None None Min  None Max MNone None None
Act Effct Green (s) 143 361 66.1 b6 7713 %5 HM8 10189 213 355
Actuated g/C Ratio 008 021 039 033 045 015 024 060 012 021
vic Ratio 072 083 053 149 059 0% 070 0684 032 127
Control Delay 923 757 351 2671 367 1212 667 175 718 1840
Queue Delay 0.0 00 00 0.0 00 0.0 0.0 00 0.0 0.0
Total Delay 923 757 351 2671 3B7 1212 667 175 718 1840
LOS F E D F D F E B E F
Approach Delay 66.5 164.4 538 176.2
Approach LOS E F D F
Intersection Summary
Cycle Length: 180
Actuated Cycle Length: 170.7
Natural Cycle: 115

Control Type: Actuated-Uncoordinated

Maximum vic Ratio: 1.49

Intersection Signal Delay: 116.8 Intersection LOS: F
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  90: Highland Drive & Barnett Road
Tez \'m —*p4 ¥Poa
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Figure G-52: PM Peak Barnett Road at Highland Drive Signal Phasing

Phasings
90: Highland Drive & Barnett Road 06/17/2020
A T T 2 e N BV
Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Protected Phases 7 4 5 3 8 5 2 3 1 ]
Permitted Phases 4 2
Minimum Initial (s) 50 80 50 50 80 50 50 5.0 50 5.0
Minimum Split (s) 100 490 100 100 380 100 335 10.0 100 335
Total Split (s) 600 500 300 600 500 300 400 600 300 400
Total Split (%) 333% 278% 167% 333% 278% 167% 222% 333% 167% 222%
Maximum Green (s) 565 455 255  BH5 455 255 355 555 255 3h5
Yellow Time (s) 40 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 05 05 05 05 05 05 05
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
Vehicle Extension (s) 15 42 15 15 42 15 25 15 15 25
Minimum Gap (s) 15 20 15 15 20 15 10 15 15 10
Time Before Reduce (s) 0.0 50 00 0.0 50 00 100 00 00 100
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min  None None Min  None Max MNone None None
Walk Time (s) 50 50 70 70
Flash Dont Walk (s) 260 260 220 220
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 195 455 255 BE5 815 255 355 555 255 355
90th %ile Term Code Gap Max Max Max  Hold Max MaxR Max  Hold Max
70th %ile Green (s) 163 395 255 B55 787 255 355 555 255 355
70th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max  Hold Max
50th %ile Green (s) 142 359 265 bE5  f72 255 3HBH 555 255 35
50th %ile Term Code Gap Gap Max Max  Hold Max MaxR Max  Hold Max
30th %ile Green (s) 123 325 255  b55 757 255  3HBH  H5H 255 35
30th %ile Term Code Gap Gap Max Max  Hold Max  MaxR Max  Hold Max
10th %ile Green (s) 96 2r8 25 5bbH 737 255 655 555 00 355
10th Sile Term Code Gap Gap Max Max  Hold Max  Hold Max Skip Max
Intersection Summary
Cycle Length: 180
Actuated Cycle Length: 170.7
Control Type: Actuated-Uncoordinated
S0th %ile Actuated Cycle: 180
70th %ile Actuated Cycle: 174
50th %ile Actuated Cycle: 170.4
30th %ile Actuated Cycle: 167
10th %ile Actuated Cycle: 162.3
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Figure G-53: AM Peak Barnett Road at Ellendale Drive Signal Timing

Timings
94: Ellendale Drive & Barnett Road 06/19/2020
H o B LS
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations LT 5 %N b b1 B % T
Traffic Volume (vph) 15 1505 25 880 115 15 45 25
Future Volume (vph) 15 1505 25 880 115 15 45 25
Turn Type Prot NA Prot NA  pm-+pt NA  pmspt NA
Protected Phases T 4 3 8 5 2 1 6
Permitted Phases 2 ]
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 50 50 50 5.0 5.0 50 50 50
Minimum Split (s) 12.0 265 120 295 120 305 12.0 M5
Total Split(s) 12.0 850 12.0 85.0 12.0 350 12.0 350
Total Split (%) 83% 590% 83% 590% B3% 243% 83% 243%
Yellow Time (s) 5 35 35 5 35 35 5 35
All-Red Time (s) 1.0 1.0 10 1.0 1.0 10 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45
Lead/lag Lag lag Llead Llead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None Max  Mone Max
Act Effct Green (s) 6.7 853 69 877 389 329 e 305
Actuated g/C Ratio 0.05 059 0.05 061 027 023 0.26 0.21
wic Ratio 0.22 095 038 051 040 011 0.14 0.22
Confrol Delay 727 40.2 808 17.7 443 26.0 38.1 204
Queue Delay 0.0 01 0.0 0.0 00 0.0 0.0 00
Total Delay 727 403 808 17.7 443 260 38.1 204
LOS E D F B D C D =
Approach Delay 406 19.4 40.0 27.0
Approach LOS D B D =
Intersection Summary
Cycle Length: 144

Actuated Cycle Length: 144

Offset: 142 (99%), Referenced to phase 4.EBT and 8:WBT, Start of Yellow

Matural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 33.1 Intersection LOS: C
Intersection Capacity Utilization 81 9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  94: Ellendale Drive & Barnett Road
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Figure G-54: AM Peak Barnett Road at Ellendale Drive Signal Phasing

Phasings
94: Ellendale Drive & Barnett Road 06/19/2020
A 2 N R

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 6
Minimum Initial (s) 50 50 50 50 50 5.0 5.0 5.0
Minimum Split (s) 120 265 120 295 120 305 120 345
Total Split (s) 120 80 120 850 120 350 120 350
Total Split (%) B83% 590% 83% 590% 83% 243% 83% 24.3%
Maximum Green (s) 75 805 75 805 75 305 75 305
Yellow Time (s) 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/lag Lag lag Llead Llead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 30 3.0 30 30 30 30 3.0 3.0
Minimum Gap (s) 30 30 30 30 30 30 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode Mone C-Max MNone C-Max Mone  Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 18.0 19.0 230
Pedestrian Calls (#hr) 0 0 0 0
90th %ile Green (s) 75 805 75 B80S 75 305 75 305
90th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
70th %ile Green (s) 75 805 75 B80S 75 305 75 305
T0th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
50th %ile Green (s) 00 805 75 925 75 305 75 305
50th %ile Term Code Skip Coord Max Coord Max MaxR Max MaxR
30th %ile Green (s) 00 925 00 925 75 307 73 305
30th %ile Term Code Skip Coord  Skip Coord Max MaxR  Gap MaxR
10th %ile Green (s) 00 925 00 925 75 425 00 305
10th %ile Term Code Skip Coord Skip Coord Max MaxR  Skp MaxR
Intersection Summary

Cycle Length: 144

Actuated Cycle Length: 144

Offset 142 (99%), Referenced fo phase 4:EBT and 8:WBT, Start of Yellow

Control Type: Actuated-Coordinated
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Figure G-55: PM Peak Barnett Road at Ellendale Drive Signal Timing

Timings
94: Ellendale Drive & Barnett Road 06/17/2020
O 2 N B S
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations L T 5 b % | % g
Traffic Volume (vph) 30 955 200 1385 185 30 35 15
Future Volume (vph) 30 955 20 1395 185 30 35 15
Tum Type Prot NA Prot NA  pm+pt NA  pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases A 6
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 50 50 50 50 5.0 5.0 50 5.0
Minimum Split (s) 12.0 265 120 295 120 305 12.0 M5
Total Split (s) 12.0 80.0 12.0 80.0 17.0 40.0 12.0 350
Total Split (%) 83% 556% 83% 556% 118% 278% 83% 243%
Yellow Time (s) 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
Tofal Lost Time (s) 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 None C-Max None C-Max None Max  Mone Max
Act Effct Green (s) 73 mwe 68 755 489 405 401 332
Actuated g/C Ratio 0.05 0.54 0.05 052 035 028 0.28 023
vic Ratio 0.67 062 027 0.84 045 014 0.10 0.13
Control Delay 1233 248 747 350 309 230 M3 207
Queue Delay 0.0 00 00 0.0 0.0 0.0 0.0 00
Total Delay 1233 248 47 350 389 230 343 207
LOS F C E D D Cc Cc C
Approach Delay 275 356 355 263
Approach LOS G D D G
Intersection Summary
Cycle Length: 144

Actuated Cycle Length: 144

Offset: 127 5 (89%), Referenced to phase 4:EBT and 8:WBT, Start of Yellow
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 32 2 Intersection LOS: C
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  94: Ellendale Drive & Barnett Road
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Figure G-56: PM Peak Barnett Road at Ellendale Drive Signal Phasing

Phasings
94: Ellendale Drive & Barnett Road 06/17/2020
O T 2 N B

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 6
Minimum Initial (s) 50 50 50 50 50 50 50 50
Minimum Split (s) 120 265 120 295 120 305 120 M5
Total Split (s) 120 800 120 800 170 400 120 350
Total Split (%) 83% 556% 83% 556% 118% 278% 83% 243%
Maximum Green (s) 75 755 75 755 125 355 75 3056
Yellow Time (s) 35 ai5 2 35 a5 2 35 a5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag lag Lead lag Llead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 30 30 a0 30 30 a0 30 30
Minimum Gap (s) 30 30 30 30 3.0 30 30 3.0
Time Before Reduce (s) 0.0 00 00 0.0 0.0 00 0.0 0.0
Time To Reduce (s) 00 00 0.0 0.0 00 00 0.0 00
Recall Mode MNone C-Max None C-Max None Max  None Max
Walk Time (s) 70 70 70 70
Flash Dont Walk (s) 15.0 18.0 19.0 230
Pedestrian Calls (#hr) 0 0 0 0
90th %ile Green (s) 75 755 75 755 125 355 75 305
90th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
70th %ile Green (s) 75 755 75 755 125 355 75 305
70th %ile Term Code Max Coord Max Coord Max MaxR Max MaxR
50th %ile Green (s) 75 755 75 755 125 355 75 305
50th %ile Term Code Max Coord Hold Coord Max MaxR Max MaxR
30th %ile Green (s) 75 875 00 755 125 364 66 305
30th %ile Term Code Max Coord Skip  Coord Max MaxR Gap MaxR
10th %ile Green (s) 00 755 00 755 110 585 00 440
10th %ile Term Code Skip  Coord Skip  Coord Gap MaxR Skip  MaxR
Intersection Summary

Cycle Length: 144

Actuated Cycle Length: 144

Offset: 127.5 (89%), Referenced to phase 4:.EBT and 8:WBT, Start of Yellow

Control Type: Actuated-Coordinated
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Figure G-57: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Timing

Timings
826: Garfield Street & SB off ramp/NE off ramp 08/19/2020
ANy ¢ &A%t o 0¥
Lane Group EBL EBR2 WBL WBR2 NBL NBT NBR2 SBL SBT SBR2
Lane Configurations " ol f "™ 4+ f N i
Traffic Volume (vph) 760 625 315 325 450 540 315 250 440 440
Future Volume (vph) 760 625 35 325 450 540 315 250 440 440
Tum Type Prot  Free Prot  Free Prot NA  Free Prot NA custom
Protected Phases 2 ] 3 8 7 4
Permitted Phases Free Free Free 6
Detector Phase 2 B 3 8 7 4 6
Switch Phase
Minimum Initial (s} 6.0 6.0 60 100 60 100 6.0
Minimum Split (s) 143 200 287 303 287 263 200
Total Split (s) 78.3 783 387 373 387 373 783
Tofal Split (%) 50.7% 50.7% 251% 242% 251% 242% 50.7%
Yellow Time (s) 40 40 45 45 45 45 40
All-Red Time (s) 43 43 42 28 42 28 43
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 83 83 87 73 87 73 83
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None MNone Min Naone Min  Mone
Act Effct Green (s) 606 1368 606 1368 264 337 1368 175 248 606
Actuated g/C Ratio 044 100 044 100 019 025 100 013 018 044
vlc Ratio 093 052 025 025 084 074 025 069 083 053
Control Delay 547 15 249 04 B89 553 04 689 683 43
Queue Delay 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 547 15 249 04 688 553 04 689 683 43
LOS D A C A E E A E E A
Approach Delay 46.8 435
Approach LOS D D
Intersection Summary
Cycle Length: 154.3
Actuated Cycle Length: 136.8
Natural Cycle: 110

Confrol Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.93

Intersection Signal Delay: 36.0 Intersection LOS: D
Intersection Capacity Utilization 72 4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 826 Garfield Street & SB off ramp/NB off ramp
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Figure G-58: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Phasing

Phasings

826: Garfield Street & SB off ramp/NB off ramp 06/19/2020
Ay ¢ % om0 ¥

Lane Group EBL EBR2? WBL WBR2 NBL NBT NBR2 SBL SBT SBR2

Protected Phases 2 ] 3 8 7 4

Permitted Phases Free Free Free 6

Minimum Initial (s) 6.0 6.0 60 100 60 100 6.0

Minimum Split (s) 14.3 200 287 303 287 263 200

Total Split (s) 78.3 783 B7 33 B_7 373 783

Total Split (%) 50.7% 50.7% 251% 24.2% 251% 242% 50.7%

Maximum Green (s) 70.0 70.0 300 300 300 300 700

Yellow Time (s) 40 40 45 45 45 45 40

All-Red Time (s) 43 43 42 28 42 28 43

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 25 25 25 42 25 42 25

Minimum Gap (s) 10 1.0 1.0 22 1.0 22 1.0

Time Before Reduce (s) 10.0 100 100 150 100 150 100

Time To Reduce (s) 10.0 50 50 200 50 200 50

Recall Mode None None None Min None Min  None

Walk Time (s) 80 80 80 80

Flash Dont Walk (s) 120 150 120 1.0

Pedestrian Calls (#hr) 0 0 0 0

90th %ile Green (s) 70.0 700 300 364 236 300 700

90th %ile Term Code Max Hold Max  Hold Gap Max  Hold

70th %ile Green (s) 70.0 70.0 300 394 206 300 700

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

50th %ile Green (s) 678 678 296 382 182 268 678

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

30th %ile Green (s) 556 556 244 314 150 220 558

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

10th %ile Green (s) 415 415 184 236 12 164 415

10th %ile Term Code Gap Hold Gap  Hold Gap Gap  Hold

Intersection Summary

Cycle Length: 154.3

Actuated Cycle Length: 136.8

Control Type: Actuated-Uncoordinated

90th %ile Actuated Cycle: 154.3

70th %ile Actuated Cycle: 154.3

50th %ile Actuated Cycle: 1485

30th %ile Actuated Cycle: 1263

10th %ile Actuated Cycle: 100.6
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Figure G-59: PM Peak Garfield Street at 1-5 Exit 27 Interchange Signal Timing

Timings
826: Garfield Street & SB off ramp/NB off ramp 08/17/2020
ANy ¢ % 2 Uy ¥
Lane Group EBL EBR? WBL WBR2 NBL NBT NBR2 SBL SBT SBR2
Lane Configurations bl F NN oA o B - | oA o I - | ¥
Traffic Volume (vph) 395 685 370 385 630 500 465 350 590 800
Future Volume (vph) 385 685 370 385 630 500 485 350 580 800
Tum Type Perm  Free Perm  Free Prot NA  Perm Prot NA  Perm
Protected Phases 3 8 7 4
Permitted Phases 2  Free 6  Free ] 4
Detector Phase 2 ] 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 100 100 6.0 10.0 100
Minimum Split (s) 243 243 287 303 303 287 263 263
Total Split (s) 533 533 437 523 523 437 523 523
Total Split (%) 357% 35.7% 293% 350% 350% 293% 350% 350%
Yellow Time (s) 40 40 45 45 45 45 45 45
All-Red Time (s) 43 43 42 28 28 42 28 28
Lost Time Adjust (s) 00 00 00 00 0.0 00 00 0.0
Total Lost Time (s} 83 83 a7 73 73 87 73 [
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None MNone Min Min Min
Act Effet Green (s) 287 1255 287 1265 305 525 B25 194 413 43
Actuated g/C Ratio 0.23 100 023 100 024 042 042 015 033 033
vlc Ratio 08 049 053 027 08 037 05 073 057 09
Confrol Delay 60.9 12 463 05 582 274 52 B16 383 272
Queue Delay 00 00 00 00 00 00 00 00 00 0.0
Total Delay 609 12 463 05 582 274 52 B16 383 272
LOS E A D A E C A E D C
Approach Delay 335 378
Approach LOS C D
Intersection Summary

Cycle Length: 149.3

Actuated Cycle Length: 125.5

Natural Cycle: 85

Contral Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92

Intersection Signal Delay- 31.2 Intersection LOS: C
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  826: Garfield Street & SB off ramp/NB off ramp
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Figure G-60: PM Peak Garfield Street at 1-5 Exit 27 Interchange Signal Phasing

Phasings
826: Garfield Street & SB off ramp/NB off ramp 08/17/2020
A2y ¢ %t o LY
Lane Group EBL EBR2 WBL WBR2 NBL NBT NBR2 SBL SBT SBR2
Protected Phases 3 a 7 4
Permitted Phases 2 Free 6  Free 8 4
Minimum Initial (s) 6.0 6.0 6.0 100 100 6.0 10.0 100
Minimum Split (s) 243 243 287 303 303 287 263 263
Total Split (s) 533 533 437 523 523 437 523 523
Total Split (%) 35.7% 35.7% 293% 350% 350% 293% 350% 350%
Maximum Green (s) 450 450 30 450 450 350 450 450
Yellow Time (s) 40 40 45 45 45 45 45 45
All-Red Time (s) 43 43 42 28 28 42 28 28
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 25 25 25 42 42 25 42 42
Minimum Gap (s) 1.0 1.0 1.0 42 42 1.0 42 42
Time Before Reduce (s) 100 10.0 10.0 150 150 100 15.0 150
Time To Reduce (s) 100 50 50 200 200 50 200 200
Recall Mode None None None None None Min Min Min
Walk Time (s) 80 80 a0 80 80 a0
Flash Dont Walk (s) 120 150 150 120 110 110
Pedestrian Calls (#hr) 10 0 0 0 0 0
S0th %ile Green (s) 395 385 350 537 B37T 263 450 450
90th %ile Term Code Gap Hold Max Hold Hold Gap Max Max
T0th %ile Green (s) 334 334 30 577 517 23 450 450
70th %ile Term Code (Gap Hold Max  Hold Hold Gap Max Max
50th %ile Green (s) 294 294 332 584 584 198 450 450
50th %ile Term Code Gap Haold Gap Haold Hold Gap Max Max
30th %ile Green (s) 254 254 289 56T 567 172 450 450
30th %ile Term Code Gap Hold Gap Hold Hold Gap Max Max
10th %ile Green (s) 177 17.7 211 358  3v8 125 212 272
10th %ile Term Code Gap Haold Gap Haold Hold Gap Gap Gap
Intersection Summary
Cycle Length: 149.3
Actuated Cycle Length: 125.5
Confrol Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 143 8
70th %ile Actuated Cycle: 137.7
50th %ile Actuated Cycle: 131.9
30th %ile Actuated Cycle: 123 6
10th %ile Actuated Cycle: 90.3
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Figure G-61: AM Peak Garfield Street at Center Drive Signal Timing

Timings
827: Center Drive & Garfield Street 06/19/2020
M ey s 5 K 4 £ N
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations LI Y LT ) 'l % B NN s
Traffic Volume (vph) 75 1070 1 905 475 5 1 230 10
Future Volume (vph) 75 1070 1 905 475 5 1 230 10
Turn Type pm-=+pt NA  pm+pt NA pm+ov Prot NA Prot NA
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 50 100 50 10.0 5.0 50 50 5.0 50
Minimum Split (s) 130 285 130 435 95 95 465 95 455
Total Split (s) 195 445 295 445 285 295 465 295 455
Total Split (%) 130% 297% 197/% 297% 197% 197% 310% 197% 303%
Yellow Time (s) 40 40 40 40 40 40 40 40 40
All-Red Time (s) 0.5 05 05 0.5 05 05 05 05 05
Lost Time Adjust (s) 00 00 00 0.0 00 00 00 00 00
Total Lost Time (s) 45 45 45 45 45 45 45 45 45
Lead/Lag Lead lag Lead lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min  None Min  None MNone Nome None MNone
Act Effct Green (s) 25 513 470 429 607 57 100 M6 178
Actuated g/C Ratio 064 063 058 053 074 007 012 014 022
vic Ratio 033 065 000 066 050 005 004 065 023
Control Delay 146 176 160 228§ 53 486 215 438 91
Queue Delay 0.0 00 00 0.0 0.0 00 0.0 0.0 00
Total Delay 146 176 160 228 53 488 215 438 91
LOS B B B C A D C D A
Approach Delay 174 16.7 345 358
Approach LOS B B C D
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 81.5
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: (.66
Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 61 5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:  827: Center Drive & Garfield Street
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Figure G-62: AM Peak Garfield Street at Center Drive Signal Phasing

Phasings

827: Center Drive & Garfield Street 06/19/2020
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8 8

Minimum Initial (s) 50 100 50 100 50 50 50 50 50
Minimum Split (s) 130 285 130 435 85 95 465 95 455
Total Split (s) 185 445 295 445 2895 285 465 295 455
Total Split (%) 130% 297% 197% 297% 197% 197% 310% 197% 303%
Maximum Green (s) 150 400 250 400 250 250 420 250 410
Yellow Time (s) 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 0.5 05 05 0.5 05 0.5 0.5 05
Lead/Lag Lead lag Lead lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 15 42 25 42 25 25 25 25 15
Minimum Gap (s) 15 17 10 17 10 10 10 10 05
Time Before Reduce (s) 00 100 50 100 50 50 50 50 0.0
Time To Reduce (s) 00 100 50 100 50 5.0 50 5.0 0.0
Recall Mode None Min  None Min None None MNone None None
Walk Time (s) 80 a0 a0 80
Flash Dont Walk (s) 16.0 3o Mo 330
Pedestrian Calls (#hr) 10 10 10 10
90th %ile Green (s) 13.1 479 52 400 213 65 420 213 568
80th %ile Term Code Gap  Hold Gap Max Gap Gap Ped Gap  Hold
70th %ile Green (s) 80 525 00 400 124 0.0 53 124 222
70th %ile Term Code Gap Hold Skip  Max Gap Skip Gap Gap  Hold
50th %ile Green (s) 62 484 00 377 99 00 00 99 99
50th %ile Term Code Gap Hold Skip Gap Gap Skip  Skip Gap  Hold
30th %ile Green (s) b3 484 00 386 86 00 00 86 86
30th %ile Term Code Gap  Hold Skip Gap Gap Skip  Skip Gap  Hold
10th %ile Green (s) 00 400 00 400 71 0.0 0.0 71 71
10th %ile Term Code Skip Max  Skip Max Gap Skip  Skip Gap  Hold
Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 815

Control Type: Actuated-Uncoordinated

80th %ile Actuated Cycle: 134 4

70th %ile Actuated Cycle: 83.7

50th %ile Actuated Cycle: 67.3

30th %ile Actuated Cycle: 66

10th %ile Actuated Cycle: 56.1

Technical Memorandum #2 Appendix G 8/18/2020
Exit 27 AMT, South Medford Page G-63 ODOT TPAU



Figure G-63: PM Peak Garfield Street at Center Drive Signal Timing

Timings
827 Center Drive & Garfield Street 06/17/2020
A my e B M W B N
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations LI S L ol % I T
Traffic Volume (vph) 160 950 45 960 640 25 15 605 30
Future Volume (vph) 160 950 45 960 640 25 15 605 30
Tum Type pm-+pt NA  pm+pt NA  pm+ov Prot NA Prot NA
Protected Phases 7 4 3 8 1 5 2 1 ]
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 1 5 2 1 ]
Switch Phase
Minimum Initial (s) 50 10.0 50 100 50 50 50 50 50
Minimum Split (s) 95 285 95 435 95 95 465 95 455
Total Split (s) 295 595 285 585 295 295 465 295 455
Total Split (%) 179% 361% 179% 361% 179% 179% 282% 179% 276%
Yellow Time (s) 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 0.5 05 05 05 05 05
Lost Time Adjust (s) 00 00 00 0.0 00 00 00 00 00
Total Lost Time (s) 45 45 45 45 45 45 45 45 45
Lead/Lag Lead lag Lead lag Llead Lead lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min  None Min  None None Mone None None
Act Effct Green (s) 596 507 472 402 TI2 74 165 280 397
Actuated g/C Ratio 0.51 044 041 03 063 006 014 024 034
vic Ratio 062 070 022 08 061 025 023 082 053
Confrol Delay 3BH 325 M2 469 87 ™3 21 55.4 93
Queue Delay 00 00 00 00 00 00 0.0 00 00
Total Delay 3BLH 325 2112 469 87 ™3 21 554 93
LOS D C C D A E C E A
Approach Delay 330 313 370 381
Approach LOS C C D D
Intersection Summary
Cycle Length: 165
Actuated Cycle Length: 116
Natural Cycle: 120

Confrol Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.87

Intersection Signal Delay: 33.6 Intersection LOS: C
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15

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

Phasings

827 Center Drive & Garfield Street 06/17/2020
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Pratected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 a 8

Minimum Initial (s) 50 10.0 50 100 50 50 50 50 50
Minimum Split (s) 95 285 95 435 95 95 465 95 455
Total Split (s) 295 595 295 B85 295 295 465 2895 455
Total Split (%) 179% 361% 179% 361% 179% 175% 282% 179% 276%
Maximum Green (s) 250 550 250 550 250 250 420 250 410
Yellow Time (s) 40 40 40 40 40 40 40 40 40
All-Red Time (s) 05 05 05 05 05 05 05 05 05
Lead/Lag Lead lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 15 42 25 42 25 25 25 25 15
Minimum Gap (s) 15 1.7 10 17 1.0 10 10 10 05
Time Before Reduce (s) 0.0 10.0 50 100 50 50 50 50 00
Time To Reduce (s) 00 10.0 50 100 50 50 50 50 00
Recall Mode None Min  None Min  None None None None None
Walk Time (s) 80 a0 a0 8.0
Flash Dont Walk (s) 16.0 310 340 33.0
Pedestrian Calls (#hr) 10 10 10 10
90th %ile Green (s) 241 69.8 93 550 250 105 420 250 565
80th %ile Term Code Gap  Hold Gap Max Max Gap Ped Max  Hold
70th %ile Green (s) 186 655 81 550 250 85 420 250 585
70th %ile Term Code Gap  Hold Gap Max Max Gap Ped Max  Hold
50th %ile Green (s) 129 433 6.1 365 250 66 6.1 250 245
50th %ile Term Code Gap  Hold Gap Gap Max Gap Gap Max  Hold
30th %ile Green (s) 102 364 56 318 250 00 50 250 345
30th %ile Term Code Gap  Hold Gap Gap Max Skip Min Max  Hold
10th %ile Green (s) 78 348 00 223 250 0.0 00 250 250
10th %ile Term Code Gap  Hold Skip (Gap Max Skip Skip Max  Hold
Intersection Summary

Cycle Length: 165

Actuated Cycle Length: 116

Control Type: Actuated-Uncoordinated

80th %ile Actuated Cycle: 164 1

70th %ile Actuated Cycle: 158.6

50th %ile Actuated Cycle: 98 5

30th %ile Actuated Cycle: 90

10th %ile Actuated Cycle: 68.6
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Figure G-65: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Timing

Timings

87: Riverside/OR99 & Garfield Street

06/19/2020

S A . Wl I U T N N
Lane Group EBL EBT WBL WBT WBR SEL  SET SER NWL NWT NWR
Lane Configurations b T $ F W & i’ N M i
Traffic Volume (vph) 65 480 370 280 320 225 270 25 50 520 445
Future Violume (vph) 65 480 370 280 320 225 270 25 50 520 445
Turn Type Prot NA Prot NA pm+ov Prot NA pmeov Prot NA  pmsov
Protected Phases 7 4 3 8 1 1 ] 7 5 2 3
Permitted Phases 8 6 2
Detector Phase 7 4 3 8 1 1 ] 7 5 2 3
Switch Phase
Minimum Initial (s) 50 50 50 50 5.0 50 100 5.0 50 100 50
Minimum Split (s) 104 100 90 100 9.0 90 154 104 90 16.0 9.0
Total Split (s) 254 345 390 785 280 280 3v4 B4 290  3B/4 390
Total Split (%) 15.0% 204% 230% 470% 165% 165% 209% 150% 171% 209% 23.0%
Yellow Time (s) 5 40 35 40 35 35 47 35 35 47 35
All-Red Time (s) 05 05 05 05 05 05 07 05 05 07 05
Lost Time Adjust (s) 00 00 00 0.0 0.0 00 00 0.0 00 00 00
Total Lost Time (s) 40 45 40 45 40 40 54 40 40 54 40
Lead/lag 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 MNone MNone None Monme None Min  None None Min  None
Act Effct Green (s) 88 23 199 374 565 146 382 524 91 304 558
Actuated g/C Ratio 008 024 018 034 052 013 035 048 008 028 051
vic Ratio 058 083 077 057 045 0B84 028 004 046 068 065
Contfrol Delay 82 496 529 344 84 534 296 09 620 416 201
Queue Delay 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Total Delay 682 496 5285 344 84 534 296 09 620 416 201
LGS E D D C A D C A E D c
Approach Delay 518 329 38.5 33.2
Approach LOS D C D C
Intersection Summary
Cycle Length: 169.3
Actuated Cycle Length: 109.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay- 37 6 Intersection LOS: D
Intersection Capacity Utilization 64 6% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  87: Riverside/OR%9 & Garfield Street
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Figure G-66: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Phasing

Phasings
87: Riverside/OR99 & Garfield Street

06/19/2020

Y wm £ FFT N N N W KR K

Lane Group EBL EBT WBL WBT WBR SEL  SET SER  NWL NWT NWR
Protected Phases 7 4 3 8 1 1 ] 7 5 2 3
Permitted Phases 8 6 2
Minimum Initial (s) 50 50 50 50 50 50 100 50 50 100 50
Minimum Split (s) 104 100 90 100 9.0 90 154 104 90 16.0 9.0
Total Split (s) 254 345 390 785 280 280 3v4  2B4 290 3B/4 390
Total Split (%) 15.0% 204% 230% 470% 165% 165% 209% 150% 171% 209% 23.0%
Maximum Green (s) 214 300 3B0 THh0 240 240 300 214 250 300 350
Yellow Time (s) 35 40 35 40 35 35 47 35 25 47 35
All-Red Time (s) 05 05 05 05 05 05 07 05 05 07 05
Lead/Lag Lead lag Lead lag Lead Lead lag Llead Lead lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 25 25 21 25 21 21 47 25 21 47 2.1
Minimum Gap (s) 10 10 21 10 21 21 23 1.0 21 23 21
Time Before Reduce (s) 100 100 00 100 0.0 00 100 100 00 100 00
Time To Reduce (s) 50 50 0.0 50 00 00 100 50 00 100 00
Recall Mode None MNone None MNone None None Min None None Min  None
Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#hr)

90th %ile Green (s) 136 300 278 442 206 206 371 136 135 300 278
90th %ile Term Code Gap Max Gap Hold Gap Gap  Hold Gap Gap Max Gap
70th %ile Green (s) 106 300 226 420 163 163 356 106 107 300 228
70th %ile Term Code Gap Max Gap Hold Gap Gap  Hold Gap Gap Max Gap
50th %ile Green (s) 88 283 200 3895 143 143 352 838 91 300 200
50th %ile Term Code Gap Gap Gap  Hold Gap Gap  Hold Gap Gap Max Gap
30th %ile Green (s) 71 244 175 348 125 125 350 71 75 300 175
30th %ile Term Code Gap Gap Gap  Hold Gap Gap  Hold Gap Gap Max Gap
10th %ile Green (s) 50 194 133 277 101 101 441 5.0 00 300 133
10th %ile Term Code Min Gap Gap  Hold Gap Gap  Hold Min Skip Max Gap
Intersection Summary

Cycle Length: 169.3

Actuated Cycle Length: 109.3

Control Type: Actuated-Uncoordinated

90th %ile Actuated Cycle: 126.3

70th %ile Actuated Cycle: 1168

50th %ile Actuated Cycle: 1105

30th %ile Actuated Cycle: 102.3

10th %ile Actuated Cycle: 90.7
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Figure G-67: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Timing

Timings
84 Riverside/ORS9 & Stewart 06/19/2020
Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR
Lane Configurations b T T T 5 % W W ¥
Traffic Volume (vph) 130 500 10 170 55 285 315 575 15
Future Yolume (vph) 130 500 10 170 55 285 315 575 15
Tum Type Prot NA Prot NA Prot NA  Prot NA  ptsov
Protected Phases 7 4 3 8 1 6 5 2 23
Permitted Phases
Detector Phase 7 4 3 8 1 ] 5 P 23
Switch Phase
Minimum Initial (s) 50 6.0 50 60 50 130 50 130
Minimum Split (s) 90 415 90 365 90 424 90 414
Total Split (s) 250 415 260 365 240 424 M40 414
Total Split (%) 187% 310% 194% 273% 179% 317% 179% 309%
Yellow Time (s) 35 40 35 40 35 47 35 47
All-Red Time (s) 05 05 05 0.5 05 07 05 07
Lost Time Adjust (s) 10 00 10 0.0 10 00 1.0 00
Tofal Lost Time (s) 50 45 50 45 50 54 50 54
Lead/Lag Lead lag Lead lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone MNone None MNone None Max  None Max
Act Effct Green (s) 142 370 41 228 83 375 166 480 571
Actuated g/C Ratio 013 033 004 02N 007 034 015 043 051
vic Ratio 077 081 020 037 064 047 083 051 002
Contfrol Delay 728 390 656 373 &02 301 638 282 05
Queue Delay 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 728 390 656 373 B02 301 638 282 0.5
LOS E D E D F C B C A
Approach Delay 441 KhR 36.3 40.1
Approach LOS D D D D
Intersection Summary
Cycle Length: 133.9
Actuated Cycle Length: 111.2
Matural Cycle: 105
Confrol Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.83
Intersection Signal Delay- 407 Intersection LOS: D
Intersection Capacity Utilization 66 2% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  84: Riverside/ORSS & Stewart
N xﬂaz £%: —*p4
Nps M o5 Y o7 * s
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Figure G-68: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Phasing

Phasings

84 Riverside/ORS99 & Stewart 06/19/2020
¥ = &% % N ™ RN

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Protected Phases 7 4 3 8 1 ] 5 2 23

Permitted Phases

Minimum Initial (s) 50 6.0 50 6.0 50 130 50 130

Minimum Split (s) 80 415 90 385 90 424 90 414

Total Split (s) 250 415 260 35 240 424 240 414

Tofal Spiit (%) 18.7% 310% 194% 273% 179% 31.7% 179% 309%

Maximum Green (s) 210 30 20 320 200 3IF0 200 3680

Yellow Time (s) 35 40 2 4.0 35 47 35 47

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.7 0.5 0.7

Lead/Lag Lead lag Lead Lag Lead Lag Lead Lag

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

Vehicle Extension (s) 25 25 15 25 15 47 15 47

Minimum Gap (s) 25 1.0 15 1.0 15 23 15 23

Time Before Reduce (s) 0.0 00 0.0 0.0 0.0 0.0 00 0.0

Time To Reduce (s) 0.0 50 00 100 00 100 00 100

Recall Mode MNone None MNone MNone None  Max None Max

Walk Time (g) 70 70 70 70

Flash Dont Walk (s) 30.0 25.0 30.0 29.0

Pedestrian Calls (#/hr) 10 10 10 10

90th %ile Green (s) 210 479 5.1 320 149 370 200 421

80th %ile Term Code Max  Hold Gap Ped Gap MaxR Max  Hold

70th %ile Green (s) 183 370 50 237 M2 30 200 458

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

50th %ile Green (s) 159 370 50 261 93 370 194 471

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

J0th %ile Green (s) 127 348 00 181 72 370 160 458

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

10th %ile Green (s) 94 291 00 157 00 370 132 542

10th %ile Term Code Gap Gap Skip  Hold  Skip MaxR Gap  Hold

Intersection Summary

Cycle Length: 133.9

Actuated Cycle Length: 111.2

Control Type: Actuated-Uncoordinated

90th %ile Actuated Cycle: 1279

70th Skile Actuated Cycle: 116.9

50th %ile Actuated Cycle: 116.3

30th Skile Actuated Cycle: 101.7

10th %ile Actuated Cycle: 93.2
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Freeway Analysis

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

HCS7 Freeway Diverge Report

Project Information

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2019 30HY AM peak
Project Description Exit 27 AMT, NB off ramp diverge | Unit United States Customany
Geometric Data

Freewsay Ramp
Number of Lanes (M), In 2 1
Free-Flow Speed (FFS), mifh 60.0 45.0
Segment Length (L) / Deceleration Length (La).ft 1500 1270
Terrain Type Lewvel Specific Grade
Percent Grade, % - =200
Segment Type / Ramp Side Freewsay Right
Adjustment Factors
Drriver Population All Familiar All Familiar

Weather Type Mon-Severs Weather Mon-Severe Weather
Incident Type Mo Incident -

Fimal 5peed Adjustment Factor (SAF) 1.000 1000

Fimal Capacity Adjustment Factor (CAF) 0968 0950
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity

Demand Volume (Vi) 2210 G40

Peak Hour Factor [PHF) 0o 0o

Total Trucks, % 11.10 33.30
Single-Unit Trucks (SUT), % - b}
Tractor-Trailers (TT), % - 10

Heawy Viehicle Adjustrent Factor (fHv) 0,900 0783

Flow Rate (viLpc/h 2608 a4ag

Capacity (<], pc/h 4453 1985
Volume-to-Capacity Ratio [v/ic) 061 045

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - MNumber of Outer Lanes on Freeway (NO) 4]

Distance to Upstreann Ramp (LUF), ft -

Speed Index [D3)

Downstream Equilibriurm Distance (LEQ), ft

Flow Outer Lanes (woa), pc/hfin

Distance to Downstream Ramp (LOOWM), ft

Off-Ramp Influence Area Speed (SR, mi/h 532
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Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 1.000 Cuter Lanes Freeway Speed (50), mifh G658
Flow in Lanes 1 and 2 (w12), pc/h 2698 Ramp Junction Speed (5). mi/h 532
Flow Entering Ramp-Infl. Area (v212), pc/h - Average Density (D), pc/mifln 254
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Figure G-70: AM Peak SB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDOT Time Period Analyzed 2019 30HY AM peak
Project Description Exit 27 AMT, 5B off ramp diverge | Unit United States Customary
Geometric Data

Freewsay Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi/h 60.0 45.0
Segment Length (L) / Deceleration Length (La),ft 1500 1200
Terrain Type Lewvel 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 Mon-Severe Weather
Incident Type Mo Incident -

Final 5peed Adjustment Factor (SAF) 1.000 1000

Final Capacity Adjustment Factor (CAF) 0.968 0950
Demand Adjustment Factor [DAF) 1.000 1000
Demand and Capacity

Demand Volume [Wi) 3175 1385

Peak Hour Factor [PHF) 091 081

Total Trucks, % 11.10 G640
Single-Unit Trucks [(SUT), % - o4
Tractor-Trailers (TT), % - 1

Heawy Vehicle Adjustment Factor (fHv) 0,900 0936

Flow Rate [vil.pc/fh 3BT 1626
Capacity (c), pc/h 4453 1995
Volume-to-Capacity Ratio [vic) 0.87 0.B2

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - MNumber of Outer Lanes on Freeway (NO) 4]

Distance to Upstream Ramp (LUF), ft -

Speed Index (D3]

Downstream Equilibriurn Distance (LEQ), ft

Flow Quter Lanes (wOA), pc/hiin

Distance to Downstream Ramp [LOOWHN), ft

Off-Ramp Influence Area Speed [58), mi/h 520

Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 1.000 Outer Lanes Freeway Speed (50). mi/h 65.8

Flow in Lanes 1 and 2 (v12), pc/h 3IBTT Ramp Junction Speed (5). mi‘h 520

Flow Entering Ramp-Infl. Area (v&12), pc/h - Average Density (D), pc/mi/ln 373

Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mifln | 26.8
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Figure G-71: AM Peak NB On-ramp Merge

HCSY Freeway Merge Report

Project Information

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 20149
Jurisdiction QDoT Time Period Analyzed 2019 30HY AM peak
Project Description Exit 27 AMT, NB on ramp merge | Unit United States Customany
Geometric Data

Freewsay Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi/h &0.0 45.0
Segment Length (L) / Acceleration Length (La).ft 1500 305
Terrain Type Lewvel 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 Mon-Severe Weather
Incident Type Mo Incident -

Final 5peed Adjustment Factor (SAF) 1.000 1000

Fimal Capacity Adjustment Factor (CAF) 0968 0450
Demand Adjustment Factor [DAF) 1.000 1000
Demand and Capacity

Demand Volume (Vi) 1570 890

Peak Hour Factor [PHF) 0.1 081

Total Trucks, % 11.10 140
Single-Unit Trucks [(SUT), % - a7
Tractor-Trailers (TT), % - 3

Heawy Vehicle Adjustment Factor (fHv) 0.900 0968

Flow Rate [vil.pcih 1917 1010
Capacity (), pc/h 4453 1985
Wolume-to-Capacity Ratio [vic) 0.66 0.51

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Mumber of Outer Lanes on Freeway (NO) 4]

Distance to Upstream Ramp (LUF), ft -

Speed Index [Ms)

Daownstream Equilibriurn Distance (LEQ), ft

Flow Quter Lanes (wOA), pc/h/in

Distance to Downstream Ramp [LOOWHN), ft

On-Ramp Influence Area Speed (3R], mi'h 534

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 1.000 Outer Lanes Freeway Speed (50), mi/h 60.0

Flow in Lanes 1 and 2 {(v12), pc/h 1917 Ramp Junction Speed (5], mi/h 53.4

Flow Entering Ramp-Infl. Area (v&12), po/h 2027 Average Density (D), pc/mi/ln 274

Level of Service (LOS) C Density in Ramp Influence Area (D), po/mifin | 26.0
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Figure G-72: AM Peak SB On-ramp Merge

Project Information

HCS7 Freeway Merge Report

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2019 30HYV AM peak
Project Description Exit 27 AMT, 5B on ramp merge Unit United 5tates Customary
Geometric Data

Freeway Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FF5), mifh 60.0 45.0
Segment Length (L) / Acceleration Length (LA).ft 1500 305
Terrain Type Lewel Specific Grade
Percent Grade, % - 2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Driver Population All Familiar All Familiar
Weather Type Mon-Severe Weather Mon-Severe Weather
Incident Type Mo Incident -
Final 5peed Adjustment Factor (SAF) 1.000 1000
Final Capacity Adjustment Factor (CAF) 0968 0950
Demand Adjustment Factor [DAF) 1.000 1000
Demand and Capacity
Demand Volume (Vi) 1780 565
Peak Hour Factor [PHF) 0.8 081
Total Trucks, % 11.10 930
Single-Unit Trucks (SUT), % - a4
Tractor-Trailers (TT), % - 11
Heawvy Vehicle Adjustrnent Factor (fHv) 0.900 0a0
Flow Rate [vil.pc/h 2186 G683
Capacity (c), pe/h 4453 1895
Volume-to-Capacity Ratio (v/c) .64 034
Speed and Density
Upstream Eguilibrium Distance (LEQ), ft - MNumber of Outer Lanes on Freeway [MO) o
Distance to Upstream Ramp (LUF), ft - Speed Index [M3) 0362
Downstream Equilibriurn Distance (LEQ), ft - Flow Outer Lanes (woa), pc/h/in -
Distance to Downstreamn Ramp (LOOWN), ft - &n-Ramp Influence Area Speed (3E), mi/h L35
Prop. Freeway Vehicles in Lane 1 and 2 (PP} | 1.000 Cuter Lanes Freeway Speed (50), mi'h &0.0
Flow in Lanes 1 and 2 (v12), pc/h 2186 Ramp Junction Speed (5], mifh L35
Flow Entering Ramp-Infl. Area (v&12), pc/h 2869 Average Density (D), pc/mifin 26.8
Level of Service (LOS) iC Density in Ramp Influence Area (D&), pc/mifln | 25.7
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Figure G-73: AM Peak NB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information
Analyst Tricia Tamnner EIT and Date 5/30,/2020
Kristie Gladhill PE

Agency QODOT TRAL Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV AM peak

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

upstream of interchange

Geometric Data

MNumber 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 (FF5), mi/h L7

Right-Side Lateral Clearance, ft a

Adjustment Factors

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

Weather Type Mon-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 2210 Heawy Vehicle Adjustment Factor [fiv 0.900

Peak Hour Factor 0.91 Flow Rate (Vp), pc/h/in 1349

Total Trucks, % 11.10 Capacity [c), pc/hfln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (w/c) 061

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (5). mi/h Ut

Right-5Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifin 230

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

Adjusted Free-Flow Speed (FFSadj). 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 (5F), veh/h 1167 1902 2745 3487 -

Service Violume, veh/h 1082 1731 2408 3173 -

One Direction DSV, 1000 veh/day 15 25 36 -

Bi-Directional DSV, 1000 veh/day Edl 50 73 -
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Figure G-74: AM Peak NB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Diate 5/30/2020
Kristie Gladhill PE

Agency QODOT TRAL Analysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV AM peak

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

interchange

Geometric Data

Mumber of Lanes, In 2 Terrain Type Lewel

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

Measured or Base Free-Flow Speed Base 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), mifh BT

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

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

Incident Type Mo Incident Demand Adjustrment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 1570 Heawy Vehicle Adjustment Factor [fHv) 0.900

Peak Hour Factor 0.91 Flow Rate (Vp), po/hfln O5g

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

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj). pc/h/In 2214
Tractor-Trailers (TT), % - Valume-to-Capacity Ratio (v/c) 043

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLw) 0.0 Average Speed [5), mifh E8.7

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifin 16.3

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

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

Service Volume Table

Target LOS A B C E

Max Service Flow Rate [M5F), pc/hiin G648 1057 1525 1937 -

Service Flow Rate (5F), wveh/h 1167 1902 2745 JABT -

Service Volume, vehyh 1062 173 2408 3173 -

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

Bi-Directional DSV, 1000 veh/day Ell 50 T3 o3 -
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Figure G-75: AM Peak NB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Date 5/30/2020
Kristie Gladhill PE

Agency ODOT TRAU Analysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV AM peak

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

interchange

Geometric Data

MNumber of Lanes, In 2 Terrain Type Lewel

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

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

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

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h a7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

Drriver Population All Familiar Finmal 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 Volume veh/h 2460 Heavy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 0.91 Flow Rate (Vp), pc/hyln 1502

Total Trucks, % 11.10 Capacity (), pc/hiln 2287

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

Tractor-Trailers (TT), % - Violume-to-Capacity Ratio [v/c) 0.68

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustrent [fLw) 0.0 Awerage Speed (5], mifh E8.7

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 25.6

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

Adjusted Free-Flow Speed (FF5adj), mith | 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 (5F), veh/h 1167 1902 2745 3487 -

Service Violume, veh/h 1062 1731 2498 EANE! -

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

Bi-Directional D5V, 1000 veh/day Ell 50 73 93 -
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Figure G-76: AM Peak SB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information
Analyst Tricia Tanner EIT and Date E30/2020
Kristie Gladhill PE

Agency QDOT TPAU Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HYV AM peak

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

upstream of interchange

Geometric Data

MNumber of Lanes, In 2 Terrain Type Lewel

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

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

Base Free-Flow Speed (BFFS), mifh 50.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-5evere Weather Fimal Capacity Adjustment Factor [(CAF) 0.9658

Incident Type Mao Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 3175 Heawy Vehicle Adjustment Factor (fHv) 0.900

Peak Hour Factor 0.91 Flow Rate (V). pc/hfin 1938

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

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio [vic) 0.88

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLw) 0.0 Average Speed [5), mi/h 554

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 35.0

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

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

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (MSF), pc/h/in 648 1057 1525 1837 -

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

Service Violume, veh/h 1062 1731 2498 3173 -

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

Bi-Directional D5V, 1000 veh/day 26 42 61 -
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Figure G-77: AM Peak SB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information
Analyst Tricia Tanner EIT and Date E30/2020
Kristie Gladhill PE

Agency QDOT TPAU Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV AM peak

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

interchange

Geometric Data

MNumber 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), mifh 50.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-5evere Weather Fimal Capacity Adjustment Factor [(CAF) 0.9658

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 1780 Heawy Vehicle Adjustment Factor (fHv) 0.900

Peak Hour Factor 0.91 Flow Rate (V). pc/hfin 1083

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

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio [vic) 0.49

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLw) 0.0 Average Speed [5), mi/h E8.7

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 18.6

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

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

Service Volume Table

Target LOS A B C E

Max Service Flow Rate (MSF), pc/h/in 648 1057 1525 1837 -

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

Service Violume, veh/h 1062 1731 2498 3173 -

Cne Direction DSV, 1000 veh/day 13 22 £y -

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

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tamnner EIT and Date 5/30,/2020
Kristie Gladhill PE

Agency QODOT TRAL Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV AM peak

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

interchange

Geometric Data

MNumber 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 (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-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 2355 Heawy Vehicle Adjustment Factor [fiv 0.900

Peak Hour Factor 0.91 Flow Rate (Vp), pc/h/in 1438

Total Trucks, % 11.10 Capacity [c), pc/hfln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (w/c) 0.65

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (5). mi/h Ut

Right-5Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifin 245

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

Adjusted Free-Flow Speed (FFSadj). 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 (5F), veh/h 1167 1902 2745 3487 -

Service Vizlume, veh/h 1082 1731 2408 3173 -

One Direction DSV, 1000 veh/day 13 22 31 -

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

Project Information
Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2019 30HY PM peak
Project Description Exit 27 AMT, MB off ramp diverge | Unit United 5tates Customary
Geometric Data

Freeway Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FF5), mifh 60.0 45.0
Segment Length (L) / Deceleration Length (LA),ft 1500 1270
Terrain Type Lewel Specific Grade
Percent Grade, % - -2.00
Segment Type / Ramp Side Freeway Right
Adjustment Factors
Driver Population All Familiar All Familiar
Weather Type Mon-Severe Weather Mon-Severe Weather
Incident Type Mo Incident -
Final 5peed Adjustment Factor (SAF) 1.000 1000
Final Capacity Adjustment Factor (CAF) 0968 0950
Demand Adjustment Factor [DAF) 1.000 1000
Demand Volume (Vi) 2515 755
Peak Hour Factor [PHF) 0a7 08a7
Total Trucks, % 11.10 0.00
Single-Unit Trucks (SUT), % - 92
Tractor-Trailers (TT), % - 8
Heavy Vehicle Adjustment Factor (fHv) 0,900 1.000
Flow Rate [vil.pc/h 2881 778
Capacity (c), pc/h 4453 1995
Volume-to-Capacity Ratio [vic) 0.65 039
Speed and Density
Upstream Eguilibrium Distance (LEQ), ft - MNumber of Outer Lanes on Freeway [MO) o
Distance to Upstream Ramp (LUF), ft - Speed Index (D5) 0368
Downstream Equilibriurn Distance (LEQ), ft - Flow Outer Lanes (woa), pc/h/in -
Distance to Downstreamn Ramp (LOOWN), ft - Off-Ramp Influence Area Speed (S&), mi/h 534
Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 1.000 Cuter Lanes Freeway Speed (50), mi'h 65.8
Flow in Lanes 1 and 2 (v12), pc/h 2881 Ramp Junction Speed (5], mifh 534
Flow Entering Ramp-Infl. Area (v&12), pc/h - Average Density (D), pc/mifin 27.0
Level of Service (LOS) B Density in Ramp Influence Area (D&), pc/mifln | 17.6
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Figure G-80: PM Peak SB Off-ramp Diverge

HCS7 Freeway Diverge Report

Project Information

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency ODOT TPAU Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2019 30HV PM peak
Project Description Exit 27 AMT, 5B off ramp diverge | Unit United 5tates Customary
Geometric Data

Freeway Ramp
MNumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mi/h &0.0 450
Segment Length (L) / Deceleration Length (La).ft 1500 1200
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 Mon-Severe Weather
Incident Type Mo Incident -

Fimal 5peed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 0968 0850
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity

Demand Volume (Vi) 2715 1080

Peak Hour Factor [PHF) 0a7 087

Total Trucks, % 11.10 3.80
Single-Unit Trucks (SUT), % - o4
Tractor-Trailers (TT), % - ]

Heawy Vehicle Adjustment Factor (fHv) 0.900 0857

Flow Rate [vi.pc/h 3110 1163
Capacity (c), pc/h 4453 1995
Wolume-to-Capacity Ratio (wic) 0.70 0.58

Speed and Density

Upstream Equilibrium Distance (LECQ), ft - Mumber of Outer Lanes on Freeway (MNO) 0

Distance to Upstream Ramp (LUF), ft -

Speed Index [D3)

Downstream Equilibriurn Distance (LEQ), ft -

Flow Quter Lanes (wOa), pc/hiin

Distance to Downstream Ramp (LOOAWN), ft -

Off-Ramp Influence Area Speed (58], mi/h 527

Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 1.000 Outer Lanes Freeway Speed (50), mifh G658

Flow in Lanes 1 and 2 (v12), pc/h 3110 Ramp Junction Speed (5. mi‘h L2.7

Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/ln 205

Level of Service (LOS) (s Density in Ramp Influence Area (DR), po/mifin | 20.2
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Figure G-81: PM Peak NB On-ramp Merge

Project Information

HCS7 Freeway Merge Report

Analyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2019 30HYV PM peak
Project Description Exit 27 AMT, NB on ramp merge | Unit United States Customary
Geometric Data

Freeway Ramp
Mumber of Lanes (M), In 2 1
Free-Flow Speed (FFS), mifh 60.0 45.0
Segment Length (L) / Acceleration Length (LA)ft 1500 305
Terrain Type Lewel 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-Severe Weather

Incident Type Mo Incident -

Final Speed Adjustment Factor (SAF) 1.000 1000

Final Capacity Adjustment Factor (CAF) 0968 0950

Demand Adjustment Factor (DAF) 1.000 1.000

Demand Volume (Vi) 1760 1430

Peak Hour Factor [PHF) 0a7 087

Total Trucks, % 11.10 280

Single-Unit Trucks (SUT), % - T4

Tractor-Trailers (TT), % - 26

Heavy Viehicle Adjustment Factor (fHv) 0,900 0957

Flow Rate [vil.pc/h 2016 1540

Capacity (c), pc/h 4453 1985

Violume-to-Capacity Ratio [vic) 0.80 077

Speed and Density

Upstream Eguilibriumn Distance (LEQ), ft - MNumber of Outer Lanes on Freeway (MO) o

Distance to Upstream Ramp (LUF), ft - Speed Index [M5) 0430

Downstream Equilibriurn Distance (LEQ), ft - Flow Outer Lanes (woa), pc/h/in -

Distance to Downstreamn Ramp (LOOWN), ft - &n-Ramp Influence Area Speed (3E), mi/h 523

Prop. Freeway Vehicles in Lane 1 and 2 (PP} | 1.000 Cuter Lanes Freeway Speed (50), mifh &0.0

Flow in Lanes 1 and 2 (v12), pc/h 2016 Ramp Junction Speed (5], mi‘h 523

Flow Entering Ramp-Infl. Area (v&12), pc/h 3556 Average Density (D), pc/mifin 34.0

Level of Service (LOS) D Density in Ramp Influence Area (D&), pc/mifin | 30.7
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Figure G-82: PM Peak SB On-ramp Merge

Project Information

HCSY Freeway Merge Report

Analkyst Tricia Tanner EIT and Kristie Date 5/30/2020
Gladhill PE

Agency QDOT TRAL Analysis Year 2019
Jurisdiction QDT Time Period Analyzed 2019 30HV PM peak
Project Description Exit 27 AMT, 5B on ramp merge Unit United 5tates Customary
Geometric Data

Freeway Ramp
MNumber of Lanes (M), In 2 1
Free-Flow Speed (FF5), mi/h 60.0 45.0
Segment Length (L) / Acceleration Length [La).ft 1500 305
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-Severe Weather
Incident Type Mo Incident -

Fimal 5peed Adjustment Factor (SAF) 1.000 1000

Fimal Capacity Adjustment Factor (CAF) 0968 0950
Demand Adjustment Factor (DAF) 1.000 1000
Demand and Capacity

Demand Volume (Vi) 1635 815

Peak Hour Factor [PHF) 0.a7 087

Total Trucks, % 11.10 680
Single-Unit Trucks (SUT), % - o4
Tractor-Trailers (TT), % - 1

Heawy Vehicle Adjustment Factor (fHv) 0900 0927

Flow Rate (vi).pc/h 1873 906
Capacity (<], pc/h 4453 1985
Volume-to-Capacity Ratio (wic) 0.e2 045

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - MNumber of Outer Lanes on Freeway (NO) 4]

Distance to Upstream Ramp (LUF), ft -

Speed Index [M3)

Downstream Equilibrium Distance (LEQ), ft

Flow Outer Lanes (wOa), pc/hiin

Distance to Downstream Ramp [LOOws), ft

&n-Ramp Influence Area Speed (3R], mi'h 536

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 1.000 Cuter Lanes Freeway Speed (S0). mi‘h &0.0

Flow in Lanes 1 and 2 (v12), pc/h 1873 Ramp Junction Speed (5). mi‘h EER]

Flow Entering Ramp-Infl. Area (vR12), pc/h 2779 Average Density (D), pc/mifln 259

Level of Service [LOS) c Density in Ramp Influence Area (D), po/mi/in | 24.9
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Figure G-83: PM Peak NB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Date 5/30/2020
Kristie Gladhill PE
Agency QODOT TRAU Analysis Year 2019
Jurisdiction QDoT Time Period Analyzed 2079 30HV PM peak

Project Description Exit 27 AMT, MNB |-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 Basze Grade Length, mi -

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

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

Right-Side Lateral Clearance, ft a

Adjustment Factors

Driver Population All Farmiliar 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 2515 Heawy Vehicle Adjustment Factor [fHv) 0.900

Peak Hour Factor 0.87 Flow Rate (Mp). pc/hfin 1440

Total Trucks, % 11.10 Capacity [c), pc/hfln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio [vic) 0.65

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lare Width Adjustment (fLw) 0.0 Average Speed (5], mifh BT

Right-Side Lateral Clearance Adj. (FALC) 0.0 Density (D). pc/mifln 245

Total Ramp Density Adjustrment 13 Lewvel of Service (LOS) C

Adjusted Free-Flow Speed (FF5adj). mi‘h | 58.7

Service Volume Table

Target LOS A B C D E

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

Service Flow Rate (5F), veh/h 1167 18902 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

Cne Direction DSV, 1000 veh/day 13 20 30 E -

Bi-Directional DSV, 1000 veh/day 26 42 60 7 -
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Figure G-84: PM Peak NB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information
Analyst Tricia Tanner EIT and Date E30/2020
Kristie Gladhill PE

Agency ODOT TRALU Analysis Year 20149

Jurisdiction QDoT Time Period Analyzed 2019 30HW PM peak

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

interchange

Geometric Data

MNumber 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), mifh 600 Total Ramp Density (TRD). ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-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 1760 Heawy Vehicle Adjustment Factor [fiv) 0.900

Peak Hour Factor 0.87 Flow Rate (Vp), pc/hiln 1008

Total Trucks, % 11.10 Capacity [c), pc/hyIn 2287

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

Tractor-Trailers (TT), % - Violurme-to-Capacity Ratio [v/c) 046

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLw) 0.0 Average Speed (5), mi/h E8.7

Right-5Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 172

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

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

Service Volume Table

Target LOS A B C E

Max Service Flow Rate [MSF), pc/h/in 648 1057 1525 1937 -

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

Service Violume, veh/h 1132 1845 2662 3383 -

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

Bi-Directional D5V, 1000 veh/day 26 42 60 7 -
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Figure G-85: PM Peak NB Mainline Downstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Date E30/2020
Kristie Gladhill PE

Agency QDOT TPAU Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV PM peak

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

interchange

Geometric Data

MNumber 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), mifh 50.0 Total Ramp Density (TRD), ramps/mi 033

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-5evere Weather Fimal Capacity Adjustment Factor [(CAF) 0.9658

Incident Type Mo Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 3180 Heawy Vehicle Adjustment Factor (fHv) 0.900

Peak Hour Factor 0.97 Flow Rate (V). pc/hfin 1827

Total Trucks, % 11.10 Capacity [c), pc/h/ln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio [vic) 0.83

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [fLw) 0.0 Average Speed [5), mi/h ET.0

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 321

Total Ramp Density Adjustrment 13 Lewvel 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 G648 1057 1525 1937 -

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

Service Violume, veh/h 1132 1845 2662 3383 -

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

Bi-Directional D5V, 1000 veh/day 26 42 60 -
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Figure G-86: PM Peak SB Mainline Upstream of Exit 27

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Date LR0/2020
Kristie Gladhill PE

Agency QDOT TRAU Analysis Year 2019

Jurisdiction QDoT Time Peried Analyzed 2019 30HVY 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 Lewel

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

Measured or Base Free-Flow Speed Base 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 C87y

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-5evere 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 2715 Heawy Vehicle Adjustment Factor (fHv) 0.900

Peak Hour Factor 0.87 Flowe Rate (Vp), pc/hiln 1555

Total Trucks, % 11.10 Capacity <), pc/hiln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (wic) 070

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment [flw) 0.0 Average Speed (5], mifh E8.7

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 26.5

Total Ramp Density Adjustment 13 Lewvel of Service (LOS) D

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

Service Volume Table

Target LOS A B C E

Max Service Flow Rate [M5F), po/h/in 648 1057 1525 1837 -

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

Service Volume, veh/h 1132 1845 2662 EENES -

Cne Direction DSV, 1000 veh/day 16 26 38 -

Bi-Directional D5V, 1000 veh/day 32 52 75 -
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Figure G-87: PM Peak SB Mainline Past Exit 27

HCS7 Basic Freeway Report

Project Information
Analyst Tricia Tamnner EIT and Date 5/30,/2020
Kristie Gladhill PE

Agency QODOT TRAL Anakysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HV PM peak

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

interchange

Geometric Data

MNumber 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 (FF5), mi/h L7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

Weather Type Mon-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 1635 Heawy Vehicle Adjustment Factor [fiv 0.900

Peak Hour Factor 0.97 Flow Rate (Vp), pc/h/in EEL]

Total Trucks, % 11.10 Capacity [c), pc/hfln 2287

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

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (w/c) 042

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (5). mi/h Ut

Right-5Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifin 15.9

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

Adjusted Free-Flow Speed (FFSadj). 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 (5F), veh/h 1167 1902 2745 3487 -

Service Violume, veh/h 1132 1845 2662 3383 -

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

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

HCS7 Basic Freeway Report

Project Information

Analyst Tricia Tanner EIT and Date 5/30/2020
Kristie Gladhill PE

Agency ODOT TRAU Analysis Year 2019

Jurisdiction QDoT Time Period Analyzed 2019 30HYV PM peak

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

interchange

Geometric Data

MNumber of Lanes, In 2 Terrain Type Lewel

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

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

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

Lane Width, ft 12 Free-Flow Speed (FF5), mi/h a7

Right-Side Lateral Clearance, ft 10

Adjustment Factors

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

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

Incident Type Mao Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 2450 Heavy Vehicle Adjustment Factor (fHV) 0.900

Peak Hour Factor 0.97 Flow Rate (Vp), pc/hyln 1403

Total Trucks, % 11.10 Capacity (), pc/hiln 2287

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

Tractor-Trailers (TT), % - Violume-to-Capacity Ratio [v/c) 063

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustrent [fLw) 0.0 Awerage Speed (5], mifh E8.7

Right-Side Lateral Clearance Adj. (fALC) 0.0 Density (D). pc/mifln 239

Total Ramp Density Adjustment 13 Lewvel of Service (LOS) C

Adjusted Free-Flow Speed (FFSadj), mith | 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 (5F), veh/h 1167 1902 2745 3487 -

Service Volume, veh/h 1132 1845 2662 3383 -

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

Bi-Directional D5V, 1000 veh/day 32 52 75 -
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Queuing and Blocking Report

Figure G-89: AM Peak Barnett Road at Stewart Avenue Queuing and Blocking Report

Intersection: 83: Stewart Avenue & Barnett Road

Movement EB EB EB WB WB WB NB NB NB
Directions Served T T R L T T L R R
Maximum Queue (ft) 153 119 58 193 185 202 136 80 o
Average Queue (ff) I 49 25 87 18 98 58 33 1/
95th Queue (ft) 125 93 53 163 146 165 112 65 40
Link Distance (ft) 1162 1162 1406 1406 633 633
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 2371 151

Storage Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 0 1 0

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

Movement EB EB EB WB WB WB SB SB
Directions Served L T T L T TR L R
Maximum Queue (ft) 31 104 12 26 162 17 28 37
Average Queue (ff) 2 30 3 1 53 53 5 1
95th Queue (ft) 18 14 84 15 15 121 20 A
Link Distance (ft) 1406 1406 1 4l 654
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 85 83 32
Storage Blk Time (%) 0 2 1 1
Queuing Penalty (veh) 0 0 0 0
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Figure G-91: AM Peak Barnett Road at Highland Drive Queuing and Blocking Report

Intersection: 90: Highland Drive & Barnett Road

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served L L T T R L L T R L T T
Maximum Queue (ft) 77 98 305 324 15 345 360 216 278 258 1304 1373
Average Queue (ff) 28 5 168 179 45 181 222 114 120 129 930 1325
95th Queue (ft) 63 90 260 216 8 318 351 206 247 246 1747 1448
Link Distance (ft) 711 m 905 905 1263 1263
Upstream Blk Time (%) 2 58
Queuing Penalty (veh) 14 475
Storage Bay Dist (ft) 300 300 300 360 360 465

Storage Blk Time (%) 0 1 0 1 1
Queuing Penalty (veh) 0 1 1 3 6

Intersection: 90: Highland Drive & Barnett Road

Movement NB SB SB SB
Directions Served R L T TR
Maximum Queue (ft) 690 215 207 351
Average Queue (ff) 630 80 116 181
95th Queue (ft) 630 165 218 309
Link Distance (ft) 852 852
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600 250

Storage Blk Time (%) 59 1 0
Queuing Penalty (veh) 129 2 0

Figure G-92: AM Peak Barnett Road at Ellendale Drive Queuing and Blocking Report

Intersection: 94: Ellendale Drive & Barnett Road

Movement EB EB EB WB WB WB NB NB SB SB

Directions Served L T TR L T TR L TR L TR

Maximum Queue (ft) 138 489 506 150 406 352 169 199 90 107

Average Queue (ft) 25 333 354 34 225 134 78 3 3 40

95th Queue (ft) 93 4N 487 102 36 213 141 92 12 85

Link Distance (ft) 905 905 1213 1213 614 135

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 82 80 105 95

Storage Blk Time (%) 0 29 1 2% 7 0 1 1

Queuing Penalty (veh) 0 4 b b 2 0 1 1
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Figure G-93: AM Peak Garfield Street at I-5 Exit 27 Interchange Queuing and Blocking

Report

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

Movement EB EB EB WB WB WB NB NB NB NB NB SB
Directions Served L L > L L > L L T T > L
Maximum Queue (ff) 458 537 1469 179 445 1462 34 445 1269 1261 445 178
Average Queue (ff) 285 391 467 70 403 1217 177 292 798 860 302 83
95th Queue (ft) 482 554 134 149 597 1843 310 530 1517 1546 644 153
Link Distance (ft) 1648 1407 1231 1237

Upstream Blk Time (%) 6 56 6 1"

Queuing Penalty (veh) 0 0 39 70

Storage Bay Dist (ff) 375 315 210 210 210 210 2710 200
Storage Blk Time (%) 3 17 3 0 88 3 5 32 70 0
Queuing Penalty (veh) 17 109 21 0 275 8 13 142 220 0

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

Movement SB SB SB SB
Directions Served L T T >
Maximum Queue (ft) 239 306 394 310
Average Queue (ft) 109 149 196 49
95th Queue (ft) 188 253 322 213
Link Distance (ft) 1263 1263
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200
Storage Blk Time (%) 0 4 1 1
Queuing Penalty (veh) 1 10 48 1

Figure G-94: AM Peak Garfield Street at Center Drive Queuing and Blocking Report

Intersection: 827: Center Drive & Garfield Street

Movement EB EB EB WB WB WB WB NB NB SB SB SB
Directions Served L T R L T T R L TR L L TR
Maximum Queue (ft) 234 820 833 61 719 908 210 30 2% 1% 247 74

Average Queue (ft) 76 366 379 2 232 345 132 4 5 1 93 26

95th Queue (ft) 212 85 8719 4 607 807 272 18 20 160 199 5

Link Distance (ft) 940 940 1237 1237 342 950 950
Upstream Blk Time (%) 3 4 0

Queuing Penalty (veh) 17 25 0

Storage Bay Dist (ft) 186 400 175 51 190

Storage Blk Time (%) 0 23 1 18 0 0 0 2 3

Queuing Penalty (veh) 0 18 0 89 0 0 0 2 3

Note: Garfield is E-W in Synchro, Center N-S
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Figure G-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 WB SE SE SE SE  NW
Directions Served L T TR L L T R L L T T L
Maximum Queue (ft) 184 292 410 206 239 302 248 179 173 167 133 94
Average Queue (ft) 59 166 240 96 116 128 73 80 82 58 66 37
95th Queue (ft) 146 314 529 180 202 24 171 159 166 157 "7 81
Link Distance (ft) 664 940 940 2478 2428
Upstream Blk Time (%) 7

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 220 220 300 300 250 250 220
Storage Blk Time (%) 1 15 0 0 0 1 1

Queuing Penalty (veh) 32 45 0 1 0 2 2

Intersection: 87: Riverside/OR99 & Garfield Street

Movement NW NW NW
Directions Served T T R
Maximum Queue (ft) 433 475 350
Average Queue (ft) 189 177 155
95th Queue (ft) 418 49 353
Link Distance (ft) 1221 1227
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 330
Storage Blk Time (%) 3 0 I
Queuing Penalty (veh) 2 1 17

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

Movement EB EB EB WB WB WB SE SE SE NW NW NW
Directions Served L T TR L T TR L T TR L L T
Maximum Queue (ft) 19 259 293 34 133 114 138 1M 179 162 184 211
Average Queue (ft) 69 113 126 7 66 27 33 86 69 74 102 93
95th Queue (ft) 141 207 233 24 120 78 91 156 141 137 162 178
Link Distance (ft) 1212 1212 745 745 1062 1052 2428
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 247 218 128 298 298

Storage Blk Time (%) 0 0 1 3

Queuing Penalty (veh) 0 1 1 2

Intersection: 84: Riverside/OR99 & Stewart

Movement NW

Directions Served T

Maximum Queue (ft) 230

Average Queue (ft) 114

95th Queue (ft) 1%

Link Distance (ft) 2428

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Figure G-97: PM Peak Barnett Road at Stewart Avenue Queuing and Blocking Report

Intersection: 83: Stewart Avenue & Barnett Road

Movement EB EB EB WB WB  WB NB NB NB
Directions Served T T R L T T L R R
Maximum Queue (ft) 213 201 95 322 34 37T 26 319 256
Average Queue (ft) 15 105 46 173 150 162 121 99 29
95th Queue (ff) 180 173 81 205 282 2712 A7 193 110
Link Distance (ft) 1165 1165 1406 1406 631 631
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 237 151

Storage Blk Time (%) 0 0 5 1 13 0
Queuing Penalty (veh) 1 0 16 5 21 0

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

Movement EB EB EB WB WB WB SB SB
Directions Served L T T L T TR L R
Maximum Queue (ft) 29 160 17 8 232 226 48 44
Average Queue (ft) 6 35 47 1 68 o7 14 16
95th Queue (ft) 24 97 125 6 168 164 38 43
Link Distance (ft) 1406 1406 712 712 6950
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 85 83 32
Storage Blk Time (%) 0 1 3 3 2
Queuing Penalty (veh) 0 0 0 1 1
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Figure G-99: PM Peak Barnett Road at Highland Drive Queuing and Blocking Report

Intersection: 90: Highland Drive & Barnett Road

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served L L T T R L L T R L T T
Maximum Queue (ft) 175 2060 325 353 308 405 450 917 794 359 351 331
Average Queue (ft) 12 95 167 181 156 301 395 361 264 168 153 169
95th Queue (ft) 137 162 2719 298 266 480 515 835 564 339 214 291
Link Distance (ft) m2 712 905 905 1263 1263
Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 1 1

Storage Bay Dist (ft) 300 300 300 360 360 465

Storage Blk Time (%) 0 0 1 1 0 4 17 1 1 0
Queuing Penalty (veh) 0 0 1 4 1 14 62 2 0

Intersection: 90: Highland Drive & Barnett Road

Movement NB SB SB SB
Directions Served R L T TR
Maximum Queue (fi) 397 340 884 905
Average Queue (ft) 134 98 849 865
95th Queue (ft) 306 300 93 936
Link Distance (ft) 87 857
Upstream Blk Time (%) 42 83
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 600 250

Storage Blk Time (%) 0 44
Queuing Penalty (veh) 0 25
Figure G-100: PM Peak Barnett Road at Ellendale Drive Queuing and Blocking

Report

Intersection: 94: Ellendale Drive & Barnett Road

Movement EB EB EB  WB WB W8 NB NB SB SB
Directions Served L T TR L T TR L TR L TR
Maximum Queue (ft) 162 431 484 159 119 1182 190 249 67 85
Average Queue (ft) 40 227 249 27 887 828 11 61 23 28
95th Queue (ft) 12 40 416 101 1389 1364 182 167 56 65
Link Distance (ft) 905 905 1214 1214 620 738
Upstream Blk Time (%) 19 6

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 82 80 105 95

Storage Blk Time (%) 1 24 0 48 14 1 0 0
Queuing Penalty (veh) 7 7 0 10 9 2 0 0
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Figure G-101:
Blocking Report

PM Peak Garfield Street at 1-5 Exit 27 Interchange Queuing and

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

Movement EB EB EB  WB WB  WB NB NB NB NB NB SB
Directions Served L L > L L > L L T T > L
Maximum Queue (ft) 218 550 910 221 254 255 320 347 385 404 197 184
Average Queue (ft) 14 244 418 108 150 65 178 204 177 209 12 8r
95th Queue (ft) 195 531 829 19 238 216 2719 317 330 349 9 167
Link Distance (ft) 1648 1407 1237 1237

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 3 315 270 210 210 270 2710 200
Storage Blk Time (%) 22 0 0 0 1 2 3 7 0
Queuing Penalty (veh) 86 0 2 1 2 ] 18 32 0
Intersection: 826: Garfield Street & SB off ramp/NB off ramp

Movement SB SB SB SB

Directions Served L T T >

Maximum Queue (ft) 202 237 356 320

Average Queue (ff) 104 "7 165 115

95th Queue (ft) 183 208 288 325

Link Distance (ft) 1263 1263

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200

Storage Blk Time (%) 1 1 5 5

Queuing Penalty (veh) 2 3 36 15

Figure G-102: PM Peak Garfield Street at Center Drive Queuing and Blocking Report

Intersection: 827: Center Drive & Garfield Street

Movement EB EB EB WB WB WB WB NB NB SB SB SB
Directions Served L T TR L T T R L TR L L TR
Maximum Queue (ft) 234 468 466 218 909 1044 210 61 11 26 784 603
Average Queue (ft) 11 207 214 3 M 459 174 23 38 201 392 M

95th Queue (ft) 227 386 392 118 760 966 281 55 81 265 797 587

Link Distance (ft) 90 960 1237 1237 345 910 910
Upstream Blk Time (%) 0 0 5 2
Queuing Penalty (veh) 0 4 0 0
Storage Bay Dist (ft) 186 400 175 a1 190

Storage Blk Time (%) 1 " 2 24 0 8 9 23 30

Queuing Penalty (veh) 4 18 1 153 2 5 2 70 90

Note: Garfield is E-W in Synchro, Center N-S
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Figure G-103: PM Peak Garfield Street at Riverside/OR 99 Queuing and Blocking Report

Intersection: 87: Riverside/OR99 & Garfield Street

Movement EB EB EB  WB WB WB WB SE SE SE SE NW
Directions Served L T TR L L T R L L T T L
Maximum Queue (ft) 146 236 217 281 310 484 325 190 204 206 216 229
Average Queue (ft) 66 109 138 159 173 219 100 109 101 133 151 67
95th Queue (ft) 124 194 231 261 278 396 267 174 172 237 295 155
Link Distance (ft) 666 960 960 2427 2422
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 20 220 300 300 250 250 220
Storage Blk Time (%) 0 1 0 1 4 0 0 0

Queuing Penalty (veh) 0 3 0 2 10 0 0 1

Intersection: 87: Riverside/OR99 & Garfield Street

Movement NW NW NW
Directions Served T T R
Maximum Queue (ft) 399 364 298
Average Queue (ft) 250 21 120
95th Queue (ft) 373 340 232
Link Distance (ft) 1234 1234
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 330
Storage Blk Time (%) 18 1 0
Queuing Penalty (veh) 14 7 0

Figure G-104: PM Peak Riverside/OR 99 at Stewart Avenue Queuing and Blocking Report

Intersection: 84: Riverside/OR99 & Stewart

Movement EB EB EB WB WB WB SE SE SE NW NW NW
Directions Served L T TR L T TR L T TR L L T
Maximum Queue (ft) 268 210 253 152 216 257 175 672 654 198 223 252
Average Queue (ff) 131 79 102 50 162 135 9 M8 32 101 124 129
95th Queue (ft) 233 165 200 11 245 24 205 665 637 175 198 236
Link Distance (ft) 1212 1212 743 743 1050 1050 2427
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 247 218 128 298 298

Storage Blk Time (%) 1 0 2 3 43 0
Queuing Penalty (veh) 2 0 1 1" 44 0
Intersection: 84: Riverside/OR99 & Stewart

Movement NW

Directions Served T

Maximum Queue (ft) 265

Average Queue (ft) 148

95th Queue (ft) 247

Link Distance (ft) 2422

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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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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