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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 
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Figure G-3: AM Peak Calibration, continued  
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Figure G-2: PM Peak Calibration  
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Figure G-2: PM Peak Calibration, continued  
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Figure G-2: PM Peak Calibration, continued  
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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 6th 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  

 
 

Figure G-4: AM Peak Barnett Road at Stewart Avenue HCM 6th Edition Report 
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Figure G-5: AM Peak Barnett Road at Alba Drive HCM 2000 Report 

 
 

Figure G-6: AM Peak Barnett Road at Alba Drive HCM 6th Edition Report 
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Figure G-7: AM Peak Barnett Road at Highland Drive HCM 2000 Report 
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Figure G-8: AM Peak Barnett Road at Highland Drive HCM 6th Edition Report 
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Figure G-9: AM Peak Barnett Road at Ellendale Drive HCM 2000 Report 
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Figure G-10: AM Peak Barnett Road at Ellendale Drive HCM 6th Edition Report 
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Figure G-11: AM Peak Garfield Street at I-5 Exit 27 Interchange HCM 2000 Report 

 
 

Figure G-12: AM Peak Garfield Street at I-5 Exit 27 Interchange HCM 6th Edition Report 
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Figure G-13: AM Peak Garfield Street at Center Drive HCM 2000 Report 
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Figure G-14: AM Peak Garfield Street at Center Drive HCM 6th Edition Report 
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Figure G-15: AM Peak Garfield Street at Riverside/OR 99 HCM 2000 Report 
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Figure G-16: AM Peak Garfield Street at Riverside/OR 99 HCM 6th Edition Report 
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Figure G-17: AM Peak Riverside/OR 99 at Stewart Avenue HCM 2000 Report 
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Figure G-18: AM Peak Riverside/OR 99 at Stewart Avenue HCM 6th Edition Report 
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Figure G-19: PM Peak Barnett Road at Stewart Avenue HCM 2000 Report  

 
 

Figure G-20: PM Peak Barnett Road at Stewart Avenue HCM 6th Edition Report 
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Figure G-21: PM Peak Barnett Road at Alba Drive HCM 2000 Report 

 
 

Figure G-22: PM Peak Barnett Road at Alba Drive HCM 6th Edition Report 
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Figure G-23: PM Peak Barnett Road at Highland Drive HCM 2000 Report 
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Figure G-24: PM Peak Barnett Road at Highland Drive HCM 6th Edition Report 
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Figure G-25: PM Peak Barnett Road at Ellendale Drive HCM 2000 Report 
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Figure G-26: PM Peak Barnett Road at Ellendale Drive HCM 6th Edition Report 
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Figure G-27: PM Peak Garfield Street at I-5 Exit 27 Interchange HCM 2000 Report 

 
Figure G-28: PM Peak Garfield Street at I-5 Exit 27 Interchange HCM 6th Edition Report 
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Figure G-29: PM Peak Garfield Street at Center Drive HCM 2000 Report 

 
 

  



Technical Memorandum #2  Appendix G  8/18/2020 

Exit 27 AMT, South Medford Page G-31 ODOT TPAU 
 

Figure G-30: PM Peak Garfield Street at Center Drive HCM 6th Edition Report 
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Figure G-31: PM Peak Garfield Street at Riverside/OR 99 HCM 2000 Report 
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Figure G-32: PM Peak Garfield Street at Riverside/OR 99 HCM 6th Edition Report 
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Figure G-33: PM Peak Riverside/OR 99 at Stewart Avenue HCM 2000 Report 
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Figure G-34: PM Peak Riverside/OR 99 at Stewart Avenue HCM 6th Edition Report 
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LOS for Medford Intersections, PHF = 1 

 

Figure G-35: AM Peak LOS for Barnett Road at Stewart Avenue, PHF = 1 
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Figure G-36: AM Peak LOS for Barnett Road at Alba Drive, PHF = 1 
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Figure G-37: AM Peak LOS for Barnett Road at Highland Drive, PHF = 1 

 
  



Technical Memorandum #2  Appendix G  8/18/2020 

Exit 27 AMT, South Medford Page G-39 ODOT TPAU 
 

Figure G-38: AM Peak LOS for Barnett Road at Ellendale Drive, PHF = 1 
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Figure G-39: AM Peak LOS for Riverside/ OR 99 at Stewart Avenue, PHF = 1 
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Figure G-40: PM Peak LOS for Barnett Road at Stewart Avenue, PHF = 1 
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Figure G-41: PM Peak LOS for Barnett Road at Alba Drive, PHF = 1 
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Figure G-42: PM Peak LOS for Barnett Road at Highland Drive, PHF = 1 
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Figure G-43: PM Peak LOS for Barnett Road at Ellendale Drive, PHF = 1 
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Figure G-44: PM Peak LOS for Riverside/OR 99 at Stewart Avenue, PHF = 1 
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Signal Timing and Phasing 

 

Figure G-45: AM and PM Peak Barnett Road at Stewart Avenue Signal Timing  
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Figure G-46: AM and PM Peak Barnett Road at Stewart Avenue Signal Phasing 
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Figure G-47: AM and PM Peak Barnett Road at Alba Drive Signal Timing 
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Figure G-48: AM and PM Peak Barnett Road at Alba Drive Signal Phasing 
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Figure G-49: AM Peak Barnett Road at Highland Drive Signal Timing 
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Figure G-50: AM Peak Barnett Road at Highland Drive Signal Phasing 
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Figure G-51: PM Peak Barnett Road at Highland Drive Signal Timing 
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Figure G-52: PM Peak Barnett Road at Highland Drive Signal Phasing 
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Figure G-53: AM Peak Barnett Road at Ellendale Drive Signal Timing 
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Figure G-54: AM Peak Barnett Road at Ellendale Drive Signal Phasing 
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Figure G-55: PM Peak Barnett Road at Ellendale Drive Signal Timing 

 
  



Technical Memorandum #2  Appendix G  8/18/2020 

Exit 27 AMT, South Medford Page G-57 ODOT TPAU 
 

Figure G-56: PM Peak Barnett Road at Ellendale Drive Signal Phasing 
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Figure G-57: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Timing 
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Figure G-58: AM Peak Garfield Street at I-5 Exit 27 Interchange Signal Phasing 
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Figure G-59: PM Peak Garfield Street at I-5 Exit 27 Interchange Signal Timing 
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Figure G-60: PM Peak Garfield Street at I-5 Exit 27 Interchange Signal Phasing 
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Figure G-61: AM Peak Garfield Street at Center Drive Signal Timing 
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Figure G-62: AM Peak Garfield Street at Center Drive Signal Phasing 
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Figure G-63: PM Peak Garfield Street at Center Drive Signal Timing 
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Figure G-64: PM Peak Garfield Street at Center Drive Signal Phasing 
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Figure G-65: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Timing 
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Figure G-66: AM and PM Peak Garfield Street at Riverside/OR 99 Signal Phasing 
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Figure G-67: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Timing 
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Figure G-68: AM and PM Peak Riverside/OR 99 at Stewart Avenue Signal Phasing 
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Freeway Analysis 

 

Figure G-69: AM Peak NB Off-ramp Diverge  
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Figure G-70: AM Peak SB Off-ramp Diverge  
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Figure G-71: AM Peak NB On-ramp Merge  
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Figure G-72: AM Peak SB On-ramp Merge  
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Figure G-73: AM Peak NB Mainline Upstream of Exit 27  
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Figure G-74: AM Peak NB Mainline Past Exit 27  
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Figure G-75: AM Peak NB Mainline Downstream of Exit 27  
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Figure G-76: AM Peak SB Mainline Upstream of Exit 27  
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Figure G-77: AM Peak SB Mainline Past Exit 27  
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Figure G-78: AM Peak SB Mainline Downstream of Exit 27  
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Figure G-79: PM Peak NB Off-ramp Diverge  
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Figure G-80: PM Peak SB Off-ramp Diverge  
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Figure G-81: PM Peak NB On-ramp Merge  
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Figure G-82: PM Peak SB On-ramp Merge  
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Figure G-83: PM Peak NB Mainline Upstream of Exit 27  
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Figure G-84: PM Peak NB Mainline Past Exit 27  
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Figure G-85: PM Peak NB Mainline Downstream of Exit 27  
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Figure G-86: PM Peak SB Mainline Upstream of Exit 27  
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Figure G-87: PM Peak SB Mainline Past Exit 27  
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Figure G-88: PM Peak SB Mainline Downstream of Exit 27  
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Queuing and Blocking Report 

 

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

 
 

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

 
 

Figure G-92: AM Peak Barnett Road at Ellendale Drive Queuing and Blocking Report 
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Figure G-93: AM Peak Garfield Street at I-5 Exit 27 Interchange Queuing and Blocking 

Report 

 
 

 

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

 
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 

 
 

Figure G-96: AM Peak Riverside/OR 99 at Stewart Avenue Queuing and Blocking Report 
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Figure G-97: PM Peak Barnett Road at Stewart Avenue Queuing and Blocking Report 

 
 

Figure G-98: PM Peak Barnett Road at Alba Drive Queuing and Blocking Report 
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Figure G-99: PM Peak Barnett Road at Highland Drive Queuing and Blocking Report 

 
 

Figure G-100: PM Peak Barnett Road at Ellendale Drive Queuing and Blocking 

Report 
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Figure G-101: PM Peak Garfield Street at I-5 Exit 27 Interchange Queuing and 

Blocking Report 

 
 

 

Figure G-102:  PM Peak Garfield Street at Center Drive Queuing and Blocking Report 

 
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 

 
 

Figure G-104:  PM Peak Riverside/OR 99 at Stewart Avenue Queuing and Blocking Report 
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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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