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Executive Summary 

This memorandum summarizes potential interim improvements at SE 162nd Avenue/OR 212 based on 

feedback provided through the ongoing Sunrise Corridor Visioning Project.  TM #4.4.2 presented a split-

diamond interchange with frontage roads between 162nd and 172nd.  This memorandum describes 

potential interim near-/mid-term improvement options at SE 162nd Avenue and OR 212, presents the 

operational analysis for the options, and planning level cost estimates for the most promising options. The 

primary purpose of these interim near-/mid-term improvement options is to allow further development 

within the Rock Creek Employment Center area while preserving the long-term Sunrise Gateway Corridor 

Refinement Plan alternative. 

More information on the background is available in TM #4.4.2.  

851 SW 6th Avenue, Suite 600 

Portland, OR 97204 
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Potential Near-term Improvements Option 

Project partners identified several potential near-/mid-term improvement options allowing SE 162nd Avenue 

to connect to OR 212, including: 

◼ A partial couplet that extends SE 162nd Avenue to meet OR 212, intersecting at a new one-way 

westbound road and a one-way eastbound road that uses the existing OR 212. These intersections 

would ultimately serve as the SE 162nd Avenue ramp terminals proposed under the Sunrise Gateway 

Corridor Refinement Plan alternative. The one-way segments of OR212 merge back into the existing 

OR 212 alignment approximately 1,000 feet to the east of SE 162nd Avenue. 

◼ An extension of SE 162nd Avenue directly south to OR 212 with right-in/right-out access controlled by a 

raised median on OR 212. 

◼ An extension of SE 162nd Avenue directly south to OR 212 with signalized access, including installation 

of an eastbound left-turn lane, southbound left and right turn lanes, and westbound right-turn lane. 

◼ An extension of SE 162nd Avenue directly south to OR 212, meeting at a single-lane roundabout. 

Operational Performance 

This section describes performance thresholds and the operational performance of the four potential 

interim near-/mid-term options under existing (based on 2023 counts) and future year 2045 conditions. 

Performance Thresholds 

The Oregon Highway Plan (OHP – Reference 1) identifies operating standards for OR 212 for the weekday 

AM and PM peak hours. At unsignalized intersections (i.e. the right-in/right-out or roundabout options), the 

v/c ratio threshold of 0.99 applies to state highway approaches. At signalized intersections other than 

interchange ramp terminals (i.e., the partial couplet or signal options), the 0.99 v/c threshold applies to the 

overall intersection operation.  

The ODOT Highway Design Manual (HDM - Table 1200-2, Reference 2) identifies 20-year design mobility 

standards for statewide National Highway System (NHS) freight routes, interstate highways, and statewide 

(NHS) expressways within the MPO are 0.75. If the volume/capacity ratios in Table 1200-1 cannot be met, a 

design exception may be considered by ODOT. 

Concept Operational Analysis 

Table 1 and Figure 1 show the traffic control devices and intersection operations for the interim options in 

2023 and 2045. The future year 2045 forecasted volumes were refined using recommended procedures for 

producing travel forecasts from NCHRP 765: Analytical Travel Forecasting Approaches for Project-Level 

Planning and Design (Reference 3), an update to NCHRP 255: Highway Traffic Data for Urbanized Area 

Project Planning and Design (Reference 4). The inputs into the travel forecasts include the traffic volumes 

from the existing conditions analysis (see Sunrise Corridor Community Visioning Tech Memo #4.3: Existing 

Transportation Conditions in the Study Area) and the Metro 2045 Regional Transportation Plan (RTP) fiscally-

constrained travel demand model results. Key findings include: 

◼ The partial couplet and right-in/right-out operate acceptably in 2023, but are failing (over capacity) 

by 2045. These concepts could be used as an interim improvement until the Sunrise is in-place. 

◼ The signal and roundabout are failing (over capacity) in both 2023 and 2045.  
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Table 1. Operations Comparison 

Year 2023 2045 

Time Period AM PM AM PM 

Partial Couplet WB 0.88 0.68 1.17 0.88 

EB 0.84 0.64 1.09 0.83 

Right-In/Right-Out 0.78 0.40 1.86 0.74 

Signal 0.98 1.11 1.32 1.43 

Roundabout 1.00 0.83 1.48 1.11 

 

Using OHP operating standards (v/c not exceeding 0.99), the partial couplet option operates acceptably 

during the weekday AM peak hour through at least year 2033 and the right-in/right-out through 2028. These 

options should be explored further and discussed in the subsequent sections of this memorandum.  

Using HDM mobility standards (as a Statewide (NHS) Freight Route within an MPO, the design-mobility 

standard is a v/c not to exceed 0.75), none of the options meet the standard in the AM 2023 scenario. 

Therefore, any option would need a design exception. In addition, in the PM 2023 scenario, both the signal 

and roundabout options also fail to meet the standard. However, for PM scenarios, the partial couplet 

option is projected to operate acceptably through at least 2031, while the right-in/right-out option remains 

viable through 2045.  

Detailed operations results are available in Appendix A.
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Figure 1. Proposed Interim Options Lane Configurations and Traffic Control Devices 
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SE 162nd Avenue Partial Couplet Option 

Exhibit 1 shows a partial couplet option that extends SE 162nd Avenue to meet OR 212, intersecting at new 

one-way westbound and eastbound signalize terminals. These intersections would ultimately serve as the SE 

162nd Avenue ramp terminal to access the Sunrise Gateway Corridor Refinement Plan alternative. The one-

way couplet merges back into the existing OR 212 alignment approximately 1,000 feet to the east of the SE 

162nd Avenue. An eastbound u-turn pocket is provided to allow the driveways along the one-way 

eastbound segment to turn and head west. This option facilitates walking and biking connections between 

residential neighborhoods to the south of OR 212 and schools to the north and provides full vehicular 

access for existing and future land uses in the Rock Creek Employment Center area. Many elements of this 

interim option are forward-compatible with the split-diamond alternative. Only the one-way westbound 

segment transition segment would not be forward-compatible.  

Also shown in Exhibit 1 are the right-of-way impacts of the concept. The purple property is already owned 

by ODOT. The blue shading shows property impacts and easements needed for this option, with the orange 

showing ultimate property impacts when the Sunrise Gateway facility is in-place. 

SE 162nd Avenue Right-In/Right-Out Option 

Exhibit 2 shows improvements to extend SE 162nd Avenue to provide a right-in/right-out access at OR 212. 

This option installs medians to prevent eastbound and southbound left-turns and serve as a refuge for 

pedestrian crossings. This option facilitates walking and biking connections between residential 

neighborhoods to the south of OR 212 and schools to the north via a rectangular rapid flash beacon, 

provides some vehicular access for existing and future land uses in the Rock Creek Employment Center 

area, and maintains acceptable mobility performance along OR 212. Improvements at the SE 162nd 

Avenue/Rock Creek Boulevard intersection would be forward-compatible; however, the remaining portion 

of the improvements would not be forward-compatible. Right-of-way impacts are relatively minor for this 

improvement.  

Planning Level Cost Estimates 

The planning cost estimates for the two most promising options include an itemized breakdown of major 

work items for the project, including earthwork, pavement structure, curb, sidewalk, signing, striping, street 

lighting, signals and other associated work. Groups of items (such as work zone traffic control, staging, and 

drainage) are presented as lump sum items, and the estimates are based on similar work from other recent 

projects.  

The assumptions used in developing the planning level cost estimates are as follows: 

◼ Roadway construction areas were primarily assumed to be full depth reconstruction with pavement 

sections varying based on the functional classification of the roadway. 

◼ Private utilities in conflict with the project will relocate at their own cost. 

◼ Public water and sanitary sewer improvements or relocations will not be included with this project. 

◼ Retaining walls that would be part of the ultimate Sunrise construction are deferred to a future phase 

of the project.  

◼ Traffic control and staging costs are lower impact and assumed at 5% of constructed items, each as 

most of the construction is off the mainline. 
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Table 2 includes a summary of the planning level project costs in both 2025 and 2030 dollars, including two 

different costs for if the full right-of-way needed for the Sunrise Gateway facility (shown in orange in Exhibit 

1) is acquired at the time of a near-term improvement. It should be noted that portions of both options are 

improvements to SE 162nd Avenue, which is a local road and would need to be funded by the City of 

Happy Valley or developers. Detailed cost breakdowns are included in Appendix B.  

Table 2. Potential Near-Term Interim Options Project Cost Summary 

Cost Element 
Right-In/ 

Right-Out 

Partial Couplet 

Without Additional 

Right-of-Way 

With Additional 

Right-of-Way 

Construction Costs $7,238,000 $14,592,000 - 

Right-of-Way Costs  $2,843,000 $6,843,000 +7,900,000 

Engineering Support $1,885,000 $3,724,000 - 

30% Contingency $3,590,000 $7,550,000 +$2,370,000 

2025 Project Subtotals $15,556,000 $32,709,000 $42,979,000 

Price Escalation    

Annual Price Escalation  

(5 years at 3% per year) 
$2,480,000 $5,210,000 $6,845,000 

2030 Project Subtotals $18,036,000 $37,919,000 $49,824,000 

Recommendation 

Given the operational performance, only the partial couplet or right-in/right-out options should be 

considered for near-term implementation. While the partial couplet option is more expensive, it provides 

acceptable operational performance longer (year 2033 versus 2028) than the right-in/right-out. Further, the 

partial couplet is forward-compatible with the Sunrise Gateway Refinement Plan Preferred Concept, 

preserves the long-term corridor from development, and reduces future improvement costs, with about 

10% of its costs being throwaway. As the right-in/right-out is not forward-compatible, 80-90% of its costs 

would be throwaway ultimately. 

Given the incremental $17 million dollar difference between the two most promising options and the 

inability for private development to acquire right-of-way and fund this magnitude of improvements, it is 

recommended that the project partners collaborate on a funding and implementation approach to 

develop the partial couplet in the near-term to allow continued development with the Rock Creek 

Employment Center area of Happy Valley. 

References 

1. Oregon Department of Transportation. 1999 Oregon Highway Plan. 1999. 

2. Oregon Department of Transportation. Highway Design Manual. January 2025. 

3. Transportation Research Board. National Cooperative Highway Research Plan 765: Analytical 

Travel Forecasting Approaches for Project-Level Planning and Design. 2014. 

4. Transportation Research Board. National Cooperative Highway Research Plan 255: Highway Traffic 

Data for Urbanized Area Project Planning and Design. 1982. 



March 17, 2025 Page 7 

Kittelson & Associates, Inc.    

Appendices 

A. Concept Operations Worksheets 

B. Planning-Level Cost Estimates 
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Exhibit 1. SE 162nd Avenue Partial Couplet Option and Right-of-Way Impacts 
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Exhibit 2. SE 162nd Avenue Right-In/Right-Out Option and Right-of-Way Impacts 
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Appendix A. Traffic Operations Worksheets 
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m
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000000Local Bus Stopping Rate [/h]
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11.57633.95252.05217.2595th-Percentile Queue Length [ft/ln]

0.4625.3610.088.6995th-Percentile Queue Length [veh/ln]

6.43458.38151.22125.4250th-Percentile Queue Length [ft/ln]

0.2618.346.055.0250th-Percentile Queue Length [veh/ln]

NoYesYesNoCritical Lane Group

ACDDLane Group LOS

4.7724.0341.2138.05d, Delay for Lane Group [s/veh]

0.050.960.660.58X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.0210.668.445.99d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.110.230.500.50k, delay calibration

4.7513.3832.7732.07d1, Uniform Delay [s]

10521179395395c, Capacity [veh/h]

1538172418101810s, saturation flow rate [veh/h]

0.040.660.140.13(v / s)_i Volume / Saturation Flow Rate

0.680.680.220.22g / C, Green / Cycle

63632020g_i, Effective Green Time [s]

2.502.502.502.50l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.50L, Total Lost Time per Cycle [s]

92929292C, Cycle Length [s]

RLCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 38.05 0.00 0.00 41.21 24.03 4.77

Movement LOS D D C A

d_A, Approach Delay [s/veh] 38.05 41.21 23.16

Approach LOS D D C

d_I, Intersection Delay [s/veh] 27.99

Intersection LOS C

Intersection V/C 0.878

Emissions

Vehicle Miles Traveled [mph] 31.16 11.81 222.16 10.59

Stops [stops/h] 197.00 237.52 720.02 10.10

Fuel consumption [US gal/h] 4.43 4.43 22.11 0.54

CO [g/h] 309.47 309.33 1545.43 37.81

NOx [g/h] 60.21 60.18 300.68 7.36

VOC [g/h] 71.72 71.69 358.17 8.76

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 35.50 35.50

I_p,int, Pedestrian LOS Score for Intersectio 0.000 2.024 2.583

Crosswalk LOS F B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 436 436 0

d_b, Bicycle Delay [s] 28.02 28.02 45.84

I_b,int, Bicycle LOS Score for Intersection 1.934 1.990 1.560

Bicycle LOS A A A

----------------Ring 4

----------------Ring 3

------------8-6-Ring 2

--------------2-Ring 1

Sequence
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

YesNoYesPedestrian Recall

YesNoYesMaximum Recall

NoNoNoMinimum Recall

0.00.03.03.03.03.0Vehicle Extension [s]

005555Minimum Green [s]

---Lead--Lead / Lag
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Phasing & Timing: Free Running (No Pattern)

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.00.02.52.52.52.5l2, Clearance Lost Time [s]

0.00.02.02.02.02.0l1, Start-Up Lost Time [s]

NoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

001101111Pedestrian Clearance [s]

007077Walk [s]

0.00.01.01.01.01.0All red [s]

0.00.03.53.53.53.5Amber [s]

0085255555Maximum Green [s]

Auxiliary Signal Groups

006122Signal Group

PermissivePermissivePermissiveProtectedUnsignalizedPermissiveControl Type

Phasing & Timing (Basic)

12.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

20.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type
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-Signal Coordination Group
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72.8080.5612.2195th-Percentile Queue Length [ft/ln]

2.913.220.4995th-Percentile Queue Length [veh/ln]

40.4544.766.7850th-Percentile Queue Length [ft/ln]

1.621.790.2750th-Percentile Queue Length [veh/ln]

YesNoNoCritical Lane Group

ADALane Group LOS

3.8153.381.42d, Delay for Lane Group [s/veh]
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Lane Group Results

1.001.001.00PF, progression factor

1.001.001.00Rp, platoon ratio

0.000.000.00d3, Initial Queue Delay [s]
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1.001.001.00I, Upstream Filtering Factor

0.500.110.50k, delay calibration

0.4241.761.22d1, Uniform Delay [s]

1719931530c, Capacity [veh/h]

181017241810s, saturation flow rate [veh/h]

0.730.040.13(v / s)_i Volume / Saturation Flow Rate

0.950.050.85g / C, Green / Cycle

85576g_i, Effective Green Time [s]

2.502.502.50l2, Clearance Lost Time [s]

0.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.50L, Total Lost Time per Cycle [s]

909090C, Cycle Length [s]

CLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 1.42 0.00 53.38 3.81 0.00 0.00

Movement LOS A D A

d_A, Approach Delay [s/veh] 0.39 6.30 0.00

Approach LOS A A A

d_I, Intersection Delay [s/veh] 5.47

Intersection LOS A

Intersection V/C 0.844

Emissions

Vehicle Miles Traveled [mph] 15.65 9.61 181.63

Stops [stops/h] 10.92 72.01 65.07

Fuel consumption [US gal/h] 0.74 1.67 8.44

CO [g/h] 52.03 116.60 589.80

NOx [g/h] 10.12 22.69 114.75

VOC [g/h] 12.06 27.02 136.69

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 0.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 44.75 0.00 0.00

I_p,int, Pedestrian LOS Score for Intersectio 2.538 0.000 0.000

Crosswalk LOS B F F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 1229 1899 0

d_b, Bicycle Delay [s] 6.65 0.11 44.75

I_b,int, Bicycle LOS Score for Intersection 1.934 3.858 4.132

Bicycle LOS A D D

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2023_162nd_halflet_PM.pdf

Scenario 1 2023 162nd Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

A3.60.636SB Left
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Eastbound
110

C25.90.677WB Left
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Westbound
109

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.677Volume to Capacity (v/c):

CLevel Of Service:

25.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 109: 162nd Avenue/Sunrise Westbound

Intersection Level Of Service Report

YesYesNoCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

WB Couplet162nd Avenue162nd AvenueName

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

8387319800199Total Analysis Volume [veh/h]

21218490050Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00001.00000.9400Peak Hour Factor

7882118600187Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.000.000.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7882118600187Base Volume Input [veh/h]

WB Couplet162nd Avenue162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.03.03.00.00.03.0Vehicle Extension [s]

05100010Minimum Green [s]

-Lead----Lead / Lag

075150015Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.06.06.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.00.00.02.0l2, Clearance Lost Time [s]

0.02.02.00.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

01010006Pedestrian Clearance [s]

055005Walk [s]

0.01.01.00.00.01.0All red [s]

0.03.03.00.00.03.0Amber [s]

05110011Maximum Green [s]

Auxiliary Signal Groups

082006Signal Group

SplitSplitPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

10.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

Pattern 1Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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32.38589.27134.06134.8495th-Percentile Queue Length [ft/ln]

1.3023.575.365.3995th-Percentile Queue Length [veh/ln]

17.99421.0174.4874.9150th-Percentile Queue Length [ft/ln]

0.7216.842.983.0050th-Percentile Queue Length [veh/ln]

NoYesNoYesCritical Lane Group

BCCCLane Group LOS

10.3429.7820.7420.76d, Delay for Lane Group [s/veh]

0.100.950.290.29X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.0510.061.081.09d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.110.210.500.50k, delay calibration

10.2919.7219.6619.67d1, Uniform Delay [s]

823922681681c, Capacity [veh/h]

1538172418101810s, saturation flow rate [veh/h]

0.050.510.110.11(v / s)_i Volume / Saturation Flow Rate

0.530.530.380.38g / C, Green / Cycle

48483434g_i, Effective Green Time [s]

2.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.00L, Total Lost Time per Cycle [s]

90909090C, Cycle Length [s]

RLCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 20.76 0.00 0.00 20.74 29.78 10.34

Movement LOS C C C B

d_A, Approach Delay [s/veh] 20.76 20.74 28.09

Approach LOS C C C

d_I, Intersection Delay [s/veh] 25.94

Intersection LOS C

Intersection V/C 0.677

Emissions

Vehicle Miles Traveled [mph] 27.32 8.96 171.18 16.27

Stops [stops/h] 119.86 119.17 673.64 28.79

Fuel consumption [US gal/h] 2.78 2.07 19.53 1.09

CO [g/h] 194.57 144.94 1365.38 76.22

NOx [g/h] 37.86 28.20 265.65 14.83

VOC [g/h] 45.09 33.59 316.44 17.67

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 9.0 9.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 36.45 36.45

I_p,int, Pedestrian LOS Score for Intersectio 0.000 1.989 2.415

Crosswalk LOS F A B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 244 244 1578

d_b, Bicycle Delay [s] 34.67 34.67 2.01

I_b,int, Bicycle LOS Score for Intersection 1.888 1.886 1.560

Bicycle LOS A A A

----------------Ring 4

----------------Ring 3

-------------86-Ring 2

--------------2-Ring 1

Sequence
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0.636Volume to Capacity (v/c):

ALevel Of Service:

3.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 110: 162nd Avenue/Sunrise Eastbound

Intersection Level Of Service Report

NoNoYesCrosswalk

NoNoCurb Present

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

EB Couplet162nd Avenue162nd AvenueName

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

00101062998199Total Analysis Volume [veh/h]

002521524950Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00000.94000.94000.94000.9400Peak Hour Factor

0094958938187Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

0.000.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0094958938187Base Volume Input [veh/h]

EB Couplet162nd Avenue162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

YesNoYesPedestrian Recall

YesNoYesMaximum Recall

NoNoNoMinimum Recall

0.00.03.03.03.03.0Vehicle Extension [s]

006666Minimum Green [s]

---Lead--Lead / Lag

0090682222Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.00.04.24.23.03.0l2, Clearance Lost Time [s]

0.00.02.02.02.02.0l1, Start-Up Lost Time [s]

NoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

001101111Pedestrian Clearance [s]

007077Walk [s]

0.00.01.51.51.51.5All red [s]

0.00.04.74.73.53.5Amber [s]

0059272727Maximum Green [s]

Auxiliary Signal Groups

006122Signal Group

PermissivePermissivePermissiveProtectedUnsignalizedPermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

Pattern 1Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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35.8346.0015.3695th-Percentile Queue Length [ft/ln]

1.431.840.6195th-Percentile Queue Length [veh/ln]

19.9125.568.5350th-Percentile Queue Length [ft/ln]

0.801.020.3450th-Percentile Queue Length [veh/ln]

YesNoNoCritical Lane Group

ACALane Group LOS

2.4233.802.27d, Delay for Lane Group [s/veh]

0.620.550.14X, volume / capacity

Lane Group Results

1.001.001.00PF, progression factor

1.001.001.00Rp, platoon ratio

0.000.000.00d3, Initial Queue Delay [s]

1.754.230.22d2, Incremental Delay [s]

1.001.001.00I, Upstream Filtering Factor

0.500.110.50k, delay calibration

0.6729.572.05d1, Uniform Delay [s]

16381121382c, Capacity [veh/h]

181017241810s, saturation flow rate [veh/h]

0.560.040.11(v / s)_i Volume / Saturation Flow Rate

0.900.060.76g / C, Green / Cycle

59450g_i, Effective Green Time [s]

4.204.203.00l2, Clearance Lost Time [s]

0.000.000.00l1_p, Permitted Start-Up Lost Time [s]

6.206.205.00L, Total Lost Time per Cycle [s]

656565C, Cycle Length [s]

CLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 2.27 0.00 33.80 2.42 0.00 0.00

Movement LOS A C A

d_A, Approach Delay [s/veh] 0.40 4.23 0.00

Approach LOS A A A

d_I, Intersection Delay [s/veh] 3.63

Intersection LOS A

Intersection V/C 0.636

Emissions

Vehicle Miles Traveled [mph] 13.72 8.51 138.66

Stops [stops/h] 18.85 56.44 43.97

Fuel consumption [US gal/h] 0.76 1.18 6.11

CO [g/h] 52.88 82.16 427.28

NOx [g/h] 10.29 15.98 83.13

VOC [g/h] 12.26 19.04 99.03

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 0.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 32.60 0.00 0.00

I_p,int, Pedestrian LOS Score for Intersectio 2.396 0.000 0.000

Crosswalk LOS B F F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 521 2571 0

d_b, Bicycle Delay [s] 17.82 2.65 32.60

I_b,int, Bicycle LOS Score for Intersection 1.888 3.328 4.132

Bicycle LOS A C D

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2023_162nd_RIRO_AM.pdf

Scenario 3 2023 162nd RIRO Interim VolumesVistro File:
H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F58.50.784SB Right
HCM 7th
Edition

Two-way stop
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.784Volume to Capacity (v/c):

FLevel Of Service:

58.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

54113386501900Total Analysis Volume [veh/h]

142832160480Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00000.94001.0000Peak Hour Factor

51106581301790Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

6.006.006.002.006.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

51106581301790Base Volume Input [veh/h]

Name

Volumes
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FIntersection LOS

4.96d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.0058.48d_A, Approach Delay [s/veh]

0.000.000.000.00144.580.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.005.780.0095th-Percentile Queue Length [veh/ln]

AAAFMovement LOS

0.000.000.000.0058.480.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.780.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2023_162nd_RIRO_PM.pdf

Scenario 3 2023 162nd RIRO Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

C22.20.396SB Right
HCM 7th
Edition

Two-way stop
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.396Volume to Capacity (v/c):

CLevel Of Service:

22.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

83873119701360Total Analysis Volume [veh/h]

212182990340Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00000.94001.0000Peak Hour Factor

78821112501280Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

6.006.006.002.006.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

78821112501280Base Volume Input [veh/h]

Name

Volumes
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CIntersection LOS

1.32d_I, Intersection Delay [s/veh]

AACApproach LOS

0.000.0022.17d_A, Approach Delay [s/veh]

0.000.000.000.0045.870.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.001.830.0095th-Percentile Queue Length [veh/ln]

AAACMovement LOS

0.000.000.000.0022.170.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.400.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2023_162nd_signal_AM.pdf

Scenario 5 2023 162nd Signalized Interim VolumesVistro File:
H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

D42.70.980EB Left
HCM 7th
Edition

Signalized
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.980Volume to Capacity (v/c):

DLevel Of Service:

42.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesNoCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100101No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

54113363822719070Total Analysis Volume [veh/h]

14283160574818Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

51106560021317966Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

51106560021317966Base Volume Input [veh/h]

Name

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.03.03.03.00.03.0Vehicle Extension [s]

05105010Minimum Green [s]

---Lead-LagLead / Lag

0809717023Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.02.00.02.0l2, Clearance Lost Time [s]

0.02.02.02.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

010100010Pedestrian Clearance [s]

077007Walk [s]

0.01.01.01.00.01.0All red [s]

0.03.03.03.00.03.0Amber [s]

0769515017Maximum Green [s]

Auxiliary Signal Groups

026108Signal Group

PermissivePermissivePermissiveProtectedPermissivePermissiveControl Type

Phasing & Timing (Basic)

12.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

Pattern 1Active Pattern

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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21.751061.57147.86403.41288.7585.3195th-Percentile Queue Length [ft/ln]

0.8742.465.9116.1411.553.4195th-Percentile Queue Length [veh/ln]

12.09825.9182.14262.61179.0347.3950th-Percentile Queue Length [ft/ln]

0.4833.043.2910.507.161.9050th-Percentile Queue Length [veh/ln]

NoYesNoYesYesNoCritical Lane Group

ADAFEDLane Group LOS

8.2743.884.12122.0178.4046.72d, Delay for Lane Group [s/veh]

0.060.990.441.050.890.29X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.0222.610.2269.9327.990.67d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.470.110.440.320.11k, delay calibration

8.2521.283.9152.0850.4146.05d1, Uniform Delay [s]

97611481437217214239c, Capacity [veh/h]

153818101810172415381724s, saturation flow rate [veh/h]

0.040.630.350.130.120.04(v / s)_i Volume / Saturation Flow Rate

0.630.630.790.130.140.14g / C, Green / Cycle

767695151717g_i, Effective Green Time [s]

2.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

119119119119119119C, Cycle Length [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 46.72 78.40 122.01 4.12 43.88 8.27

Movement LOS D E F A D A

d_A, Approach Delay [s/veh] 69.87 35.06 42.26

Approach LOS E D D

d_I, Intersection Delay [s/veh] 42.67

Intersection LOS D

Intersection V/C 0.980

Emissions

Vehicle Miles Traveled [mph] 5.76 15.62 23.84 67.00 93.20 4.44

Stops [stops/h] 57.32 216.53 317.62 99.35 998.90 14.62

Fuel consumption [US gal/h] 1.32 5.25 10.40 4.07 25.73 0.42

CO [g/h] 91.98 367.30 727.07 284.28 1798.67 29.70

NOx [g/h] 17.90 71.46 141.46 55.31 349.96 5.78

VOC [g/h] 21.32 85.13 168.51 65.88 416.86 6.88

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 49.04 49.04

I_p,int, Pedestrian LOS Score for Intersectio 0.000 3.020 2.877

Crosswalk LOS F C C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 319 1562 1277

d_b, Bicycle Delay [s] 42.05 2.85 7.79

I_b,int, Bicycle LOS Score for Intersection 1.560 2.987 3.518

Bicycle LOS A C D

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2023_162nd_signal_PM.pdf

Scenario 5 2023 162nd Signalized Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F120.91.108SB Left
HCM 7th
Edition

Signalized
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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1.108Volume to Capacity (v/c):

FLevel Of Service:

120.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100101No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

8387399819913662Total Analysis Volume [veh/h]

21218249503415Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

7882193818712858Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7882193818712858Base Volume Input [veh/h]

Name

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.03.03.03.00.03.0Vehicle Extension [s]

01010505Minimum Green [s]

---Lead-LeadLead / Lag

0358512073Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.02.00.02.0l2, Clearance Lost Time [s]

0.02.02.02.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

010100010Pedestrian Clearance [s]

077007Walk [s]

0.01.01.01.00.01.0All red [s]

0.03.03.03.00.03.0Amber [s]

0769515017Maximum Green [s]

Auxiliary Signal Groups

086102Signal Group

PermissivePermissivePermissiveProtectedPermissivePermissiveControl Type

Phasing & Timing (Basic)

12.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

Pattern 1Active Pattern

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Vistro File: H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2023_162nd_signal_PM.pdf

4

Kittelson & Associates, Inc.

2023 162nd Interim - Sginal PMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



99.501686.621619.66589.83175.38253.0495th-Percentile Queue Length [ft/ln]

3.9867.4664.7923.597.0210.1295th-Percentile Queue Length [veh/ln]

55.281245.621274.80372.8297.43140.5850th-Percentile Queue Length [ft/ln]

2.2149.8250.9914.913.905.6250th-Percentile Queue Length [veh/ln]

NoYesYesNoNoNoCritical Lane Group

CFFFCFLane Group LOS

31.37128.4481.47287.9832.99423.98d, Delay for Lane Group [s/veh]

0.131.141.041.380.211.54X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.0977.0139.56206.150.53334.64d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.500.500.500.370.50k, delay calibration

31.2951.4241.9181.8332.4689.33d1, Uniform Delay [s]

65376896114565340c, Capacity [veh/h]

15381810181017241538546s, saturation flow rate [veh/h]

0.050.480.550.120.090.11(v / s)_i Volume / Saturation Flow Rate

0.420.420.530.080.420.42g / C, Green / Cycle

767695157676g_i, Effective Green Time [s]

2.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

179179179179179179C, Cycle Length [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 423.98 32.99 287.98 81.47 128.44 31.37

Movement LOS F C F F F C

d_A, Approach Delay [s/veh] 155.42 115.81 120.01

Approach LOS F F F

d_I, Intersection Delay [s/veh] 120.85

Intersection LOS F

Intersection V/C 1.108

Emissions

Vehicle Miles Traveled [mph] 5.13 11.25 15.90 79.74 58.56 5.57

Stops [stops/h] 113.20 78.45 300.20 1026.49 1002.99 44.51

Fuel consumption [US gal/h] 6.39 1.93 15.94 32.04 37.29 1.27

CO [g/h] 447.00 135.03 1114.01 2239.64 2606.65 89.06

NOx [g/h] 86.97 26.27 216.75 435.75 507.16 17.33

VOC [g/h] 103.60 31.29 258.18 519.06 604.12 20.64

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 78.76 78.76 78.76

I_p,int, Pedestrian LOS Score for Intersectio 2.155 3.048 3.044

Crosswalk LOS B C C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 772 906 347

d_b, Bicycle Delay [s] 33.73 26.76 61.10

I_b,int, Bicycle LOS Score for Intersection 1.560 3.535 3.137

Bicycle LOS A D C

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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MOVEMENT SUMMARY
Site: 120 [Highway 212/SE 162nd Avenue_2023PM (Site 

Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.6.228
New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Demand 

Flows
Arrival 
Flows

95% Back Of 
Queue

Mov
ID

Turn Mov
Class

Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Eff.
Stop 
Rate

Aver.
No. of

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh m km/h

East: Highway 212

5 T1 All MCs 873 6.0 873 6.0 0.814 8.6 LOS A 13.4 98.8 0.91 0.68 1.02 51.1

6 R2 All MCs 83 6.0 83 6.0 0.814 8.4 LOS A 13.4 98.8 0.91 0.68 1.02 50.8
Approach 956 6.0 956 6.0 0.814 8.6 LOS A 13.4 98.8 0.91 0.68 1.02 51.1

North: SE 162nd Avenue

7 L2 All MCs 62 6.0 62 6.0 0.419 17.1 LOS B 3.3 24.5 0.97 0.84 1.05 47.3

9 R2 All MCs 136 6.0 136 6.0 0.419 12.3 LOS B 3.3 24.5 0.97 0.84 1.05 47.8
Approach 198 6.0 198 6.0 0.419 13.8 LOS B 3.3 24.5 0.97 0.84 1.05 47.6

West: Highway 212

10 L2 All MCs 199 6.0 199 6.0 0.825 9.8 LOS A 17.1 125.9 0.71 0.46 0.71 50.8

11 T1 All MCs 998 6.0 998 6.0 0.825 5.1 LOS A 17.1 125.9 0.71 0.46 0.71 51.7
Approach 1197 6.0 1197 6.0 0.825 5.9 LOS A 17.1 125.9 0.71 0.46 0.71 51.5

All Vehicles 2351 6.0 2351 6.0 0.825 7.7 LOS A 17.1 125.9 0.81 0.58 0.86 51.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.
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MOVEMENT SUMMARY
Site: 120 [Highway 212/SE 162nd Avenue_2023PM (Site 

Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.6.228
New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Demand 

Flows
Arrival 
Flows

95% Back Of 
Queue

Mov
ID

Turn Mov
Class

Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Eff.
Stop 
Rate

Aver.
No. of

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh m km/h

East: Highway 212

5 T1 All MCs 873 6.0 873 6.0 0.814 8.6 LOS A 13.4 98.8 0.91 0.68 1.02 51.1

6 R2 All MCs 83 6.0 83 6.0 0.814 8.4 LOS A 13.4 98.8 0.91 0.68 1.02 50.8
Approach 956 6.0 956 6.0 0.814 8.6 LOS A 13.4 98.8 0.91 0.68 1.02 51.1

North: SE 162nd Avenue

7 L2 All MCs 62 6.0 62 6.0 0.419 17.1 LOS B 3.3 24.5 0.97 0.84 1.05 47.3

9 R2 All MCs 136 6.0 136 6.0 0.419 12.3 LOS B 3.3 24.5 0.97 0.84 1.05 47.8
Approach 198 6.0 198 6.0 0.419 13.8 LOS B 3.3 24.5 0.97 0.84 1.05 47.6

West: Highway 212

10 L2 All MCs 199 6.0 199 6.0 0.825 9.8 LOS A 17.1 125.9 0.71 0.46 0.71 50.8

11 T1 All MCs 998 6.0 998 6.0 0.825 5.1 LOS A 17.1 125.9 0.71 0.46 0.71 51.7
Approach 1197 6.0 1197 6.0 0.825 5.9 LOS A 17.1 125.9 0.71 0.46 0.71 51.5

All Vehicles 2351 6.0 2351 6.0 0.825 7.7 LOS A 17.1 125.9 0.81 0.58 0.86 51.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Licence: NETWORK / Enterprise Level 3 | Processed: Monday, February 10, 2025 
3:38:00 PM
Project: H:\27\27852 - Sunrise Corridor Community Visioning\synchro\27852_RoundaboutsAnalysis.sip9



Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_halflet_AM.pdf

Scenario 2 2045 162nd Interim VolumesVistro File:
H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

C32.71.090SB Left
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Eastbound
110

F106.61.166WB Left
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Westbound
109

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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1.166Volume to Capacity (v/c):

FLevel Of Service:

106.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 109: 162nd Avenue/Sunrise Westbound

Intersection Level Of Service Report

YesYesNoCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

162nd AvenueName

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

68153735400287Total Analysis Volume [veh/h]

17384890072Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00001.00000.9400Peak Hour Factor

64144533300270Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.000.000.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

64144533300270Base Volume Input [veh/h]

162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoYesYesPedestrian Recall

NoYesYesMaximum Recall

NoNoNoMinimum Recall

3.03.03.00.00.03.0Vehicle Extension [s]

555005Minimum Green [s]

-Lag----Lead / Lag

3030300030Split [s]

Phasing & Timing: Free Running (No Pattern)

1.001.001.001.001.001.00I, Upstream Filtering Factor

6.06.06.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

2.52.52.50.00.02.5l2, Clearance Lost Time [s]

2.02.02.00.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

1111110011Pedestrian Clearance [s]

777007Walk [s]

1.01.01.00.00.01.0All red [s]

3.53.53.50.00.03.5Amber [s]

8787220022Maximum Green [s]

Auxiliary Signal Groups

886002Signal Group

SplitSplitPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

18.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

Free Running (No Pattern)Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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16.462142.52566.74384.7495th-Percentile Queue Length [ft/ln]

0.6685.7022.6715.3995th-Percentile Queue Length [veh/ln]

9.151508.66390.53254.0450th-Percentile Queue Length [ft/ln]

0.3760.3515.6210.1650th-Percentile Queue Length [veh/ln]

NoYesYesNoCritical Lane Group

AFFELane Group LOS

4.28117.29110.4269.10d, Delay for Lane Group [s/veh]

0.061.211.050.85X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.02101.7962.4222.69d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.110.500.500.50k, delay calibration

4.2615.5048.0046.41d1, Uniform Delay [s]

11341271337337c, Capacity [veh/h]

1538172418101810s, saturation flow rate [veh/h]

0.040.890.200.16(v / s)_i Volume / Saturation Flow Rate

0.740.740.190.19g / C, Green / Cycle

87872222g_i, Effective Green Time [s]

2.502.502.502.50l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.50L, Total Lost Time per Cycle [s]

118118118118C, Cycle Length [s]

RLCCLane Group

Lane Group Calculations

Vistro File: H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2045_162nd_halflet_AM.pdf

5

Kittelson & Associates, Inc.

2045 162nd Interim - Couplet AMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 69.10 0.00 0.00 110.42 117.29 4.28

Movement LOS E F F A

d_A, Approach Delay [s/veh] 69.10 110.42 112.50

Approach LOS E F F

d_I, Intersection Delay [s/veh] 106.63

Intersection LOS F

Intersection V/C 1.166

Emissions

Vehicle Miles Traveled [mph] 39.40 16.02 301.38 13.33

Stops [stops/h] 310.02 476.58 1841.07 11.16

Fuel consumption [US gal/h] 7.87 12.15 69.90 0.66

CO [g/h] 550.03 849.15 4886.12 45.79

NOx [g/h] 107.02 165.21 950.66 8.91

VOC [g/h] 127.47 196.80 1132.41 10.61

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 48.51 48.51

I_p,int, Pedestrian LOS Score for Intersectio 0.000 2.131 2.901

Crosswalk LOS F B C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 373 373 1475

d_b, Bicycle Delay [s] 39.05 39.05 4.07

I_b,int, Bicycle LOS Score for Intersection 2.033 2.144 1.560

Bicycle LOS B B A

----------------Ring 4

----------------Ring 3

------------8-6-Ring 2

--------------2-Ring 1

Sequence
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1.090Volume to Capacity (v/c):

CLevel Of Service:

32.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 110: 162nd Avenue/Sunrise Eastbound

Intersection Level Of Service Report

NoNoYesCrosswalk

NoNoCurb Present

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

EB Couplet162nd AvenueName

Intersection Setup

Vistro File: H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2045_162nd_halflet_AM.pdf

7

Kittelson & Associates, Inc.

2045 162nd Interim - Couplet AMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

00179795809287Total Analysis Volume [veh/h]

004492420272Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00000.94000.94000.94000.9400Peak Hour Factor

00168989760270Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

0.000.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00168989760270Base Volume Input [veh/h]

EB Couplet162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

YesNoYesPedestrian Recall

YesNoYesMaximum Recall

NoNoNoMinimum Recall

0.00.03.03.03.03.0Vehicle Extension [s]

005555Minimum Green [s]

---Lead--Lead / Lag

0030303030Split [s]

Phasing & Timing: Free Running (No Pattern)

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.00.02.52.52.52.5l2, Clearance Lost Time [s]

0.00.02.02.02.02.0l1, Start-Up Lost Time [s]

NoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

001101111Pedestrian Clearance [s]

007077Walk [s]

0.00.01.01.01.01.0All red [s]

0.00.03.53.53.53.5Amber [s]

0085255555Maximum Green [s]

Auxiliary Signal Groups

006122Signal Group

PermissivePermissivePermissiveProtectedUnsignalizedPermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

20.0Offset [s]

Fully actuatedActuation Type

Free RunningCoordination Type

Free Running (No Pattern)Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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604.27104.9423.2195th-Percentile Queue Length [ft/ln]

24.174.200.9395th-Percentile Queue Length [veh/ln]

413.6458.3012.8950th-Percentile Queue Length [ft/ln]

16.552.330.5250th-Percentile Queue Length [veh/ln]

YesNoNoCritical Lane Group

FDALane Group LOS

36.9050.181.87d, Delay for Lane Group [s/veh]

1.050.770.19X, volume / capacity

Lane Group Results

1.001.001.00PF, progression factor

1.001.001.00Rp, platoon ratio

0.000.000.00d3, Initial Queue Delay [s]

34.659.390.28d2, Incremental Delay [s]

1.001.001.00I, Upstream Filtering Factor

0.500.110.50k, delay calibration

2.2540.791.58d1, Uniform Delay [s]

17191241498c, Capacity [veh/h]

181017241810s, saturation flow rate [veh/h]

0.990.060.16(v / s)_i Volume / Saturation Flow Rate

0.950.070.83g / C, Green / Cycle

85674g_i, Effective Green Time [s]

2.502.502.50l2, Clearance Lost Time [s]

0.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.50L, Total Lost Time per Cycle [s]

909090C, Cycle Length [s]

CLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 1.87 0.00 50.18 36.90 0.00 0.00

Movement LOS A D F

d_A, Approach Delay [s/veh] 0.51 37.57 0.00

Approach LOS A D A

d_I, Intersection Delay [s/veh] 32.69

Intersection LOS C

Intersection V/C 1.090

Emissions

Vehicle Miles Traveled [mph] 19.78 13.04 246.70

Stops [stops/h] 20.74 93.80 665.53

Fuel consumption [US gal/h] 1.02 2.17 27.90

CO [g/h] 71.24 151.86 1950.29

NOx [g/h] 13.86 29.55 379.45

VOC [g/h] 16.51 35.20 452.00

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 0.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 44.75 0.00 0.00

I_p,int, Pedestrian LOS Score for Intersectio 2.740 0.000 0.000

Crosswalk LOS B F F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 1229 1899 0

d_b, Bicycle Delay [s] 6.65 0.11 44.75

I_b,int, Bicycle LOS Score for Intersection 2.033 4.681 4.132

Bicycle LOS B E D

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_halflet_PM.pdf

Scenario 2 2045 162nd Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

A6.00.826SB Left
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Eastbound
110

C30.00.878SB Thru
HCM 7th
Edition

Signalized
162nd Avenue/Sunrise

Westbound
109

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.878Volume to Capacity (v/c):

CLevel Of Service:

30.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 109: 162nd Avenue/Sunrise Westbound

Intersection Level Of Service Report

YesYesNoCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

WB Couplet162nd Avenue162nd AvenueName

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

107113425700255Total Analysis Volume [veh/h]

27284640064Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00001.00000.9400Peak Hour Factor

101106624200240Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.000.000.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

101106624200240Base Volume Input [veh/h]

WB Couplet162nd Avenue162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoPedestrian Recall

NoNoNoMaximum Recall

NoNoNoMinimum Recall

0.03.03.00.00.03.0Vehicle Extension [s]

05100010Minimum Green [s]

-Lead----Lead / Lag

074160016Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.06.06.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.00.00.02.0l2, Clearance Lost Time [s]

0.02.02.00.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

01010006Pedestrian Clearance [s]

055005Walk [s]

0.01.01.00.00.01.0All red [s]

0.03.03.00.00.03.0Amber [s]

05110011Maximum Green [s]

Auxiliary Signal Groups

082006Signal Group

SplitSplitPermissivePermissivePermissivePermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

10.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

Pattern 1Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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23.39673.41237.45235.4895th-Percentile Queue Length [ft/ln]

0.9426.949.509.4295th-Percentile Queue Length [veh/ln]

12.99491.60140.32138.8550th-Percentile Queue Length [ft/ln]

0.5219.665.615.5550th-Percentile Queue Length [veh/ln]

NoYesYesNoCritical Lane Group

ACDDLane Group LOS

4.9528.7737.9037.73d, Delay for Lane Group [s/veh]

0.100.970.620.61X, volume / capacity

Lane Group Results

1.001.001.001.00PF, progression factor

1.001.001.001.00Rp, platoon ratio

0.000.000.000.00d3, Initial Queue Delay [s]

0.0415.446.766.63d2, Incremental Delay [s]

1.001.001.001.00I, Upstream Filtering Factor

0.110.360.500.50k, delay calibration

4.9013.3331.1331.09d1, Uniform Delay [s]

10491175415415c, Capacity [veh/h]

1538172418101810s, saturation flow rate [veh/h]

0.070.660.140.14(v / s)_i Volume / Saturation Flow Rate

0.680.680.230.23g / C, Green / Cycle

61612121g_i, Effective Green Time [s]

2.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.00L, Total Lost Time per Cycle [s]

90909090C, Cycle Length [s]

RLCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 37.73 0.00 0.00 37.90 28.77 4.95

Movement LOS D D C A

d_A, Approach Delay [s/veh] 37.73 37.90 26.72

Approach LOS D D C

d_I, Intersection Delay [s/veh] 29.96

Intersection LOS C

Intersection V/C 0.878

Emissions

Vehicle Miles Traveled [mph] 35.01 11.63 222.36 20.98

Stops [stops/h] 222.17 224.52 786.58 20.79

Fuel consumption [US gal/h] 4.96 4.11 24.04 1.09

CO [g/h] 346.91 287.55 1680.47 75.87

NOx [g/h] 67.50 55.95 326.96 14.76

VOC [g/h] 80.40 66.64 389.46 17.58

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 9.0 9.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 36.45 36.45

I_p,int, Pedestrian LOS Score for Intersectio 0.000 2.068 2.624

Crosswalk LOS F B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 267 267 1556

d_b, Bicycle Delay [s] 33.80 33.80 2.22

I_b,int, Bicycle LOS Score for Intersection 1.980 1.984 1.560

Bicycle LOS A A A

----------------Ring 4

----------------Ring 3

-------------86-Ring 2

--------------2-Ring 1

Sequence
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0.826Volume to Capacity (v/c):

ALevel Of Service:

6.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 110: 162nd Avenue/Sunrise Eastbound

Intersection Level Of Service Report

NoNoYesCrosswalk

NoNoCurb Present

0.000.000.00Grade [%]

0.0035.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000110No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

EB Couplet162nd Avenue162nd AvenueName

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoPresence of On-Street Parking

001312801283255Total Analysis Volume [veh/h]

003282032164Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00000.94000.94000.94000.9400Peak Hour Factor

001233751206240Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

0.000.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

001233751206240Base Volume Input [veh/h]

EB Couplet162nd Avenue162nd AvenueName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

YesNoYesPedestrian Recall

YesNoYesMaximum Recall

NoNoNoMinimum Recall

0.00.03.03.03.03.0Vehicle Extension [s]

006666Minimum Green [s]

---Lead--Lead / Lag

0090682222Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.00.04.24.23.03.0l2, Clearance Lost Time [s]

0.00.02.02.02.02.0l1, Start-Up Lost Time [s]

NoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

001101111Pedestrian Clearance [s]

007077Walk [s]

0.00.01.51.51.51.5All red [s]

0.00.04.74.73.53.5Amber [s]

0059272727Maximum Green [s]

Auxiliary Signal Groups

006122Signal Group

PermissivePermissivePermissiveProtectedUnsignalizedPermissiveControl Type

Phasing & Timing (Basic)

8.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

33.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

Pattern 1Active Pattern

90Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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86.5259.8922.5395th-Percentile Queue Length [ft/ln]

3.462.400.9095th-Percentile Queue Length [veh/ln]

48.0633.2712.5250th-Percentile Queue Length [ft/ln]

1.921.330.5050th-Percentile Queue Length [veh/ln]

YesNoNoCritical Lane Group

ACALane Group LOS

5.3034.552.58d, Delay for Lane Group [s/veh]

0.800.630.19X, volume / capacity

Lane Group Results

1.001.001.00PF, progression factor

1.001.001.00Rp, platoon ratio

0.000.000.00d3, Initial Queue Delay [s]

4.235.180.30d2, Incremental Delay [s]

1.001.001.00I, Upstream Filtering Factor

0.500.110.50k, delay calibration

1.0729.372.28d1, Uniform Delay [s]

16381261367c, Capacity [veh/h]

181017241810s, saturation flow rate [veh/h]

0.720.050.14(v / s)_i Volume / Saturation Flow Rate

0.900.070.76g / C, Green / Cycle

59549g_i, Effective Green Time [s]

4.204.203.00l2, Clearance Lost Time [s]

0.000.000.00l1_p, Permitted Start-Up Lost Time [s]

6.206.205.00L, Total Lost Time per Cycle [s]

656565C, Cycle Length [s]

CLCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 2.58 0.00 34.55 5.30 0.00 0.00

Movement LOS A C A

d_A, Approach Delay [s/veh] 0.45 6.98 0.00

Approach LOS A A A

d_I, Intersection Delay [s/veh] 5.97

Intersection LOS A

Intersection V/C 0.826

Emissions

Vehicle Miles Traveled [mph] 17.58 10.98 180.12

Stops [stops/h] 27.64 73.49 106.15

Fuel consumption [US gal/h] 1.01 1.53 9.08

CO [g/h] 70.72 107.21 634.56

NOx [g/h] 13.76 20.86 123.46

VOC [g/h] 16.39 24.85 147.07

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 0.0 0.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 32.60 0.00 0.00

I_p,int, Pedestrian LOS Score for Intersectio 2.531 0.000 0.000

Crosswalk LOS B F F

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 521 2571 0

d_b, Bicycle Delay [s] 17.82 2.65 32.60

I_b,int, Bicycle LOS Score for Intersection 1.980 3.856 4.132

Bicycle LOS A D D

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_RIRO_AM.pdf

Scenario 4 2045 162nd RIRO Interim VolumesVistro File:
H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F469.11.864SB Right
HCM 7th
Edition

Two-way stop
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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1.864Volume to Capacity (v/c):

FLevel Of Service:

469.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

681537109602600Total Analysis Volume [veh/h]

173842740650Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00000.94001.0000Peak Hour Factor

641445103002440Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

6.006.006.002.006.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

641445103002440Base Volume Input [veh/h]

Name

Volumes
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FIntersection LOS

41.19d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.00469.13d_A, Approach Delay [s/veh]

0.000.000.000.00498.830.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.0019.950.0095th-Percentile Queue Length [veh/ln]

AAAFMovement LOS

0.000.000.000.00469.130.00d_M, Delay for Movement [s/veh]

0.000.020.010.001.860.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Lane Configuration and Traffic Control

Vistro File: H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2045_162nd_RIRO_AM.pdf

4

Kittelson & Associates, Inc.

2045 162nd Interim - RIRO AMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_RIRO_PM.pdf

Scenario 4 2045 162nd RIRO Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F52.40.736SB Right
HCM 7th
Edition

Two-way stop
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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0.736Volume to Capacity (v/c):

FLevel Of Service:

52.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

000Pedestrian Volume [ped/h]

1071134153801780Total Analysis Volume [veh/h]

272843850440Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94001.00000.94001.0000Peak Hour Factor

1011066144601670Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

6.006.006.002.006.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1011066144601670Base Volume Input [veh/h]

Name

Volumes
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FIntersection LOS

3.15d_I, Intersection Delay [s/veh]

AAFApproach LOS

0.000.0052.39d_A, Approach Delay [s/veh]

0.000.000.000.00127.450.0095th-Percentile Queue Length [ft/ln]

0.000.000.000.005.100.0095th-Percentile Queue Length [veh/ln]

AAAFMovement LOS

0.000.000.000.0052.390.00d_M, Delay for Movement [s/veh]

0.000.010.020.000.740.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_signal_AM.pdf

Scenario 6 2045 162nd Signalized Interim VolumesVistro File:
H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F130.71.316EB Left
HCM 7th
Edition

Signalized
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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1.316Volume to Capacity (v/c):

FLevel Of Service:

130.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesNoCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100101No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

68153780928726095Total Analysis Volume [veh/h]

17384202726524Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

64144576027024489Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

64144576027024489Base Volume Input [veh/h]

Name

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.03.03.03.00.03.0Vehicle Extension [s]

05105010Minimum Green [s]

---Lead-LagLead / Lag

0809919021Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.02.00.02.0l2, Clearance Lost Time [s]

0.02.02.02.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

010100010Pedestrian Clearance [s]

077007Walk [s]

0.01.01.01.00.01.0All red [s]

0.03.03.03.00.03.0Amber [s]

0769515017Maximum Green [s]

Auxiliary Signal Groups

026108Signal Group

PermissivePermissivePermissiveProtectedPermissivePermissiveControl Type

Phasing & Timing (Basic)

12.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

Pattern 1Active Pattern

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings

Vistro File: H:\...\Sunrise_AM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2045_162nd_signal_AM.pdf

4

Kittelson & Associates, Inc.

2045 162nd Interim - Signal AMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



28.082865.11221.35661.92540.32118.4695th-Percentile Queue Length [ft/ln]

1.12114.608.8526.4821.614.7495th-Percentile Queue Length [veh/ln]

15.601944.90128.42423.33347.8965.8150th-Percentile Queue Length [ft/ln]

0.6277.805.1416.9313.922.6350th-Percentile Queue Length [veh/ln]

NoYesNoYesYesNoCritical Lane Group

AFAFFDLane Group LOS

8.47181.335.19230.09174.4047.79d, Delay for Lane Group [s/veh]

0.071.340.561.331.190.39X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.03159.330.49177.59122.901.01d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.500.150.500.500.11k, delay calibration

8.4422.004.7152.5051.5046.78d1, Uniform Delay [s]

97411461433215218244c, Capacity [veh/h]

153818101810172415381724s, saturation flow rate [veh/h]

0.040.850.450.170.170.06(v / s)_i Volume / Saturation Flow Rate

0.630.630.790.130.140.14g / C, Green / Cycle

767695151717g_i, Effective Green Time [s]

2.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

120120120120120120C, Cycle Length [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 47.79 174.40 230.09 5.19 181.33 8.47

Movement LOS D F F A F A

d_A, Approach Delay [s/veh] 140.52 64.09 174.00

Approach LOS F E F

d_I, Intersection Delay [s/veh] 130.69

Intersection LOS F

Intersection V/C 1.316

Emissions

Vehicle Miles Traveled [mph] 7.81 21.38 30.14 84.95 126.43 5.59

Stops [stops/h] 78.97 417.47 508.00 154.11 2333.88 18.72

Fuel consumption [US gal/h] 1.82 13.18 20.78 5.68 90.06 0.54

CO [g/h] 126.90 921.30 1452.84 397.27 6294.90 37.86

NOx [g/h] 24.69 179.25 282.67 77.29 1224.76 7.37

VOC [g/h] 29.41 213.52 336.71 92.07 1458.90 8.78

Other Modes

g_Walk,mi, Effective Walk Time [s] 0.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 0.00 49.50 49.50

I_p,int, Pedestrian LOS Score for Intersectio 0.000 3.364 3.177

Crosswalk LOS F C C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 283 1583 1267

d_b, Bicycle Delay [s] 44.20 2.60 8.07

I_b,int, Bicycle LOS Score for Intersection 1.560 3.368 4.208

Bicycle LOS A C D

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Intersection Analysis Summary

2/10/2025Report File: H:\...\2045_162nd_signal_PM.pdf

Scenario 6 2045 162nd Signalized Interim VolumesVistro File:
H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Sunrise Corridor Community Visioning

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.

F243.61.431SB Left
HCM 7th
Edition

Signalized
Highway 212 & SE 162nd

Avenue
120

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID
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1.431Volume to Capacity (v/c):

FLevel Of Service:

243.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

SignalizedControl Type:

Intersection 120: Highway 212 & SE 162nd Avenue

Intersection Level Of Service Report

YesYesYesCrosswalk

NoNoNoCurb Present

0.000.000.00Grade [%]

45.0045.0035.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

100101No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup
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000Bicycle Volume [bicycles/h]

000v_ab, Corner Pedestrian Volume [ped/h]

000v_ci, Inbound Pedestrian Volume crossing mi

000v_co, Outbound Pedestrian Volume crossing 

000v_di, Inbound Pedestrian Volume crossing m

000v_do, Outbound Pedestrian Volume crossing 

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

1071134128325517880Total Analysis Volume [veh/h]

27284321644420Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.9400Peak Hour Factor

1011066120624016775Total Hourly Volume [veh/h]

000000Right Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

0.00Proportion of CAVs [%]

6.006.006.006.006.006.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1011066120624016775Base Volume Input [veh/h]

Name

Volumes

Vistro File: H:\...\Sunrise_PM_PreferredGateway_162ndInterim.vistro

Report File: H:\...\2045_162nd_signal_PM.pdf

3

Kittelson & Associates, Inc.

2045 162nd Interim - Sginal PMSunrise Corridor Community Visioning

Version 2024 (SP 0-1)

Generated with



0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.03.03.03.00.03.0Vehicle Extension [s]

01010505Minimum Green [s]

---Lead-LeadLead / Lag

0348612074Split [s]

Phasing & Timing: Pattern 1

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

0.02.02.02.00.02.0l2, Clearance Lost Time [s]

0.02.02.02.00.02.0l1, Start-Up Lost Time [s]

NoNoNoRest In Walk

0.00.00.00.00.00.0Delayed Vehicle Green [s]

010100010Pedestrian Clearance [s]

077007Walk [s]

0.01.01.01.00.01.0All red [s]

0.03.03.03.00.03.0Amber [s]

0769515017Maximum Green [s]

Auxiliary Signal Groups

086102Signal Group

PermissivePermissivePermissiveProtectedPermissivePermissiveControl Type

Phasing & Timing (Basic)

12.00Lost time [s]

SingleBandPermissive Mode

Lead Green - Beginning of First GreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

Pattern 1Active Pattern

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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130.563017.652989.02852.93227.37346.5495th-Percentile Queue Length [ft/ln]

5.22120.71119.5634.129.0913.8695th-Percentile Queue Length [veh/ln]

72.542017.292064.58537.40132.85192.5250th-Percentile Queue Length [ft/ln]

2.9080.6982.5821.505.317.7050th-Percentile Queue Length [veh/ln]

NoYesYesNoNoNoCritical Lane Group

CFFFCFLane Group LOS

32.00273.52199.45452.2134.45610.19d, Delay for Lane Group [s/veh]

0.161.481.331.760.271.99X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.12222.02157.55370.301.03520.79d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.500.500.500.500.50k, delay calibration

31.8851.5041.9181.9133.4289.40d1, Uniform Delay [s]

65276796214565440c, Capacity [veh/h]

15381810181017241538417s, saturation flow rate [veh/h]

0.070.630.710.150.120.19(v / s)_i Volume / Saturation Flow Rate

0.420.420.530.080.420.42g / C, Green / Cycle

767695157676g_i, Effective Green Time [s]

2.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

179179179179179179C, Cycle Length [s]

RCCLRLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 610.19 34.45 452.21 199.45 273.52 32.00

Movement LOS F C F F F C

d_A, Approach Delay [s/veh] 212.97 241.36 252.70

Approach LOS F F F

d_I, Intersection Delay [s/veh] 243.58

Intersection LOS F

Intersection V/C 1.431

Emissions

Vehicle Miles Traveled [mph] 6.62 14.72 20.37 102.51 76.07 7.18

Stops [stops/h] 154.96 106.93 432.55 1661.78 1623.72 58.38

Fuel consumption [US gal/h] 11.35 2.61 29.54 76.24 85.90 1.67

CO [g/h] 793.30 182.66 2064.64 5329.14 6004.50 116.64

NOx [g/h] 154.35 35.54 401.70 1036.86 1168.26 22.69

VOC [g/h] 183.85 42.33 478.50 1235.08 1391.60 27.03

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 78.79 78.79 78.79

I_p,int, Pedestrian LOS Score for Intersectio 2.208 3.362 3.356

Crosswalk LOS B C C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 783 917 335

d_b, Bicycle Delay [s] 33.15 26.24 61.97

I_b,int, Bicycle LOS Score for Intersection 1.560 4.097 3.607

Bicycle LOS A D D

----------------Ring 4

----------------Ring 3

-------------8-6Ring 2

--------------21Ring 1

Sequence
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Lane Configuration and Traffic Control
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MOVEMENT SUMMARY
Site: 120 [Highway 212/SE 162nd Avenue_2045AM (Site 

Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.6.228
New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Demand 

Flows
Arrival 
Flows

95% Back Of 
Queue

Mov
ID

Turn Mov
Class

Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Eff.
Stop 
Rate

Aver.
No. of

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh m km/h

East: Highway 212

5 T1 All MCs 1537 6.0 1537 6.0 1.477 439.8 LOS F 341.1 2510.5 1.00 8.00 14.40 7.4

6 R2 All MCs 68 6.0 68 6.0 1.477 439.6 LOS F 341.1 2510.5 1.00 8.00 14.40 7.4
Approach 1605 6.0 1605 6.0 1.477 439.8 LOS F 341.1 2510.5 1.00 8.00 14.40 7.4

North: SE 162nd Avenue

7 L2 All MCs 95 6.0 95 6.0 1.084 146.7 LOS F 34.2 251.9 1.00 2.29 4.43 17.8

9 R2 All MCs 260 6.0 260 6.0 1.084 141.9 LOS F 34.2 251.9 1.00 2.29 4.43 17.8
Approach 354 6.0 354 6.0 1.084 143.2 LOS F 34.2 251.9 1.00 2.29 4.43 17.8

West: Highway 212

10 L2 All MCs 287 6.0 287 6.0 0.794 10.0 LOS A 13.5 99.6 0.73 0.49 0.73 50.5

11 T1 All MCs 809 6.0 809 6.0 0.794 5.3 LOS A 13.5 99.6 0.73 0.49 0.73 51.4
Approach 1096 6.0 1096 6.0 0.794 6.5 LOS A 13.5 99.6 0.73 0.49 0.73 51.2

All Vehicles 3055 6.0 3055 6.0 1.477 250.0 LOS F 341.1 2510.5 0.90 4.64 8.35 11.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Licence: NETWORK / Enterprise Level 3 | Processed: Monday, February 10, 2025 
3:37:59 PM
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MOVEMENT SUMMARY
Site: 120 [Highway 212/SE 162nd Avenue_2045PM (Site 

Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.6.228
New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Demand 

Flows
Arrival 
Flows

95% Back Of 
Queue

Mov
ID

Turn Mov
Class

Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Eff.
Stop 
Rate

Aver.
No. of

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh m km/h

East: Highway 212

5 T1 All MCs 1134 6.0 1134 6.0 1.114 116.9 LOS F 107.0 787.5 1.00 3.24 5.04 20.6

6 R2 All MCs 107 6.0 107 6.0 1.114 116.7 LOS F 107.0 787.5 1.00 3.24 5.04 20.5
Approach 1241 6.0 1241 6.0 1.114 116.8 LOS F 107.0 787.5 1.00 3.24 5.04 20.6

North: SE 162nd Avenue

7 L2 All MCs 80 6.0 80 6.0 0.748 37.9 LOS D 8.5 62.6 1.00 1.17 1.62 37.4

9 R2 All MCs 178 6.0 178 6.0 0.748 33.1 LOS C 8.5 62.6 1.00 1.17 1.62 37.7
Approach 257 6.0 257 6.0 0.748 34.5 LOS C 8.5 62.6 1.00 1.17 1.62 37.6

West: Highway 212

10 L2 All MCs 255 6.0 255 6.0 1.083 87.8 LOS F 126.9 934.1 1.00 1.69 2.34 25.1

11 T1 All MCs 1283 6.0 1283 6.0 1.083 83.1 LOS F 126.9 934.1 1.00 1.69 2.34 25.3
Approach 1538 6.0 1538 6.0 1.083 83.9 LOS F 126.9 934.1 1.00 1.69 2.34 25.2

All Vehicles 3037 6.0 3037 6.0 1.114 93.2 LOS F 126.9 934.1 1.00 2.28 3.38 23.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).
Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity 
Constraint effects.
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Appendix B. Planning-Level Cost Estimates 



162nd Interim Design Alt1
Clackamas County, OR

This Estimate has a Rating of: 3C (See rating scale guide below.)

ITEM UNIT
TOTAL 

QUANTITY
 UNIT PRICE TOTAL COST

Mobilization LS ALL $1,212,000.00 $1,212,000.00

Traffic Control LS ALL $609,000.00 $609,000.00

Construction Staging LS ALL $609,000.00 $609,000.00

Erosion Control AC 4.9 $10,000.00 $49,000.00

Removal of Structures and Obstructions LS ALL $262,000.00 $262,000.00

Clearing and Grubbing LS ALL $233,000.00 $233,000.00

General Earthworks CY 130,675 $25.00 $3,266,875.00

Asphalt Section - Full Depth - Highway SF 111,095 $11.70 $1,299,811.50

Asphalt Section - Full Depth - Arterial SF 75,241 $9.20 $692,217.20

Asphalt Roadway - Grind & Inlay (2" Depth) SF 29,489 $3.30 $97,313.70

Subgrade Geotextile SY 20,704 $1.50 $31,056.00

Concrete Curbs - Standard Curb & Gutter LF 7,635 $54.90 $419,161.50

Raised Concrete Island SF 4,941 $13.00 $64,233.00

Concrete Walks SF 58,580 $11.00 $644,380.00

Detectable Warnings EA 24 $500.00 $12,000.00

Extra for Pedestrian Ramps EA 25 $1,500.00 $37,500.00

Retaining Walls, Wall No. 4 SF 0 $200.00 $0.00

Guardrail System, Complete LF 500 $80.00 $40,000.00

Storm Water Conveyance System, Complete LS ALL $1,970,000.00 $1,970,000.00

Regional Water Quality and Hydromodification System, Complete SF 18,700 $28.00 $523,600.00

Permanent Landscaping SF 25,192 $4.20 $105,806.40

Pavement Markings, Complete LS ALL $132,000.00 $132,000.00

Signage, Complete LS ALL $263,000.00 $263,000.00

Illumination System, Complete LS ALL $919,100.00 $919,100.00

Traffic Signal System, Complete EA 2 $550,000.00 $1,100,000.00

TOTAL CONSTRUCTION COST 14,592,000$            

Engineer's Conceptual Estimate

Sunrise Gateway Corridor

Prepared By: Caleb Cox, PE, Sam Godon Date: 02/05/2025

Reviewed By: Darren Hippenstiel, PE
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162nd Interim Design Alt1
Clackamas County, OR

This Estimate has a Rating of: 3C (See rating scale guide below.)

ITEM UNIT
TOTAL 

QUANTITY
 UNIT PRICE TOTAL COST

Engineer's Conceptual Estimate

Sunrise Gateway Corridor

Prepared By: Caleb Cox, PE, Sam Godon Date: 02/05/2025

Reviewed By: Darren Hippenstiel, PE

RIGHT-OF-WAY COSTS

Right-of-Way Acquisition; By Zone:

--C2 SF 11,139 $45.00 $501,255.00

--IC SF 19,657 $12.00 $235,884.00

--RC SF 233,416 $18.00 $4,201,488.00

Permanent Easement; By Zone:

--C2 SF 11,992 $22.50 $269,820.00

--IC SF 19,223 $6.00 $115,338.00

--RC SF 133,373 $9.00 $1,200,357.00

Temporary Easement; By Zone:

--C2 SF 2,785 $11.25 $31,328.44

--IC SF 4,914 $5.00 $24,571.25

--RC SF 58,354 $4.50 $262,593.00

RIGHT-OF-WAY SUBTOTAL 6,843,000$                  

ENGINEERING SUPPORT

Engineering 10.0% ALL $1,460,000.00 $1,460,000.00

Construction Management 15.0% ALL $2,189,000.00 $2,189,000.00

Right-of-Way Support EA 5 $15,000.00 $75,000.00

ENGINEERING SUPPORT SUBTOTAL 3,724,000$                  

TOTAL PROJECT SUBTOTAL 25,159,000$                

30% Contingency 7,550,000$                  

2025 TOTAL ESTIMATED PROJECT COST 32,709,000$            

PRICE ESCALATION

Annual Price Escalation YEARS 5 3% $5,209,695.70

PRICE ESCALATION SUBTOTAL 5,210,000$                  

2030 TOTAL ESTIMATED PROJECT COST 37,919,000$            

Unit Costs Note:

Scope Accuracy:

Engineering Effort:

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we 

cannot guarantee these costs for any duration of time.

Level C: No engineering performed.  Educated guesstimating.  Limited technical information available and/or analysis performed. Project Development and 

Construction Contingencies should be selected appropriately by Project Manager.  Contingency may range up to 60% based on risk.

Level 1: Project scope well understood and well defined. 

Level 2: Project scope conceptual.  Scope lacks detail due to potential permit requirements; Unknown project conditions; 

limited knowledge of external impacts.

Level 3: Project scope is a "vision" with limited detail.

Level A: Preliminary engineering performed.  Technical information is available, engineering calculations have been performed; clear understanding of the 

materials size and quantities needed to execute job.  Schedule understood; staff and permitting is fairly clear, (however this element may still need refining).  

Project Development & Construction Contingencies ranges between 10%-20%.

Level B: Conceptual engineering performed.  Technical information is available, rough engineering calculations may have been performed, or similar  

information from previous similar work is compared and used.  Project Development Contingencies ranges between 15% to 25% and Construction 

Contingencies ranges between 20% to 30%.
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162nd Interim Design Alt1
Clackamas County, OR

This Estimate has a Rating of: 3C (See rating scale guide below.)

ITEM UNIT
TOTAL 

QUANTITY
 UNIT PRICE TOTAL COST

Mobilization LS ALL $600,000.00 $600,000.00

Traffic Control LS ALL $302,000.00 $302,000.00

Construction Staging LS ALL $302,000.00 $302,000.00

Erosion Control AC 3.7 $10,000.00 $37,000.00

Removal of Structures and Obstructions LS ALL $130,000.00 $130,000.00

Clearing and Grubbing LS ALL $116,000.00 $116,000.00

General Earthworks CY 31,669 $25.00 $791,730.56

Asphalt Section - Full Depth - Highway SF 57,816 $11.70 $676,447.20

Asphalt Section - Full Depth - Arterial SF 88,178 $9.20 $811,237.60

Asphalt Roadway - Grind & Inlay (2" Depth) SF 35,003 $3.30 $115,510.63

Subgrade Geotextile SY 16,222 $1.50 $24,333.00

Concrete Curbs - Standard Curb & Gutter LF 6,422 $54.90 $352,567.80

Raised Concrete Island SF 5,427 $13.00 $70,551.00

Concrete Walks SF 53,079 $11.00 $583,869.00

Detectable Warnings EA 10 $500.00 $5,000.00

Extra for Pedestrian Ramps EA 10 $1,500.00 $15,000.00

Retaining Walls, Wall No. 4 SF 0 $200.00 $0.00

Guardrail System, Complete LF 500 $80.00 $40,000.00

Storm Water Conveyance System, Complete LS ALL $1,034,000.00 $1,034,000.00

Regional Water Quality and Hydromodification System, Complete SF 14,600 $28.00 $408,800.00

Permanent Landscaping SF 13,755 $4.20 $57,771.00

Pavement Markings, Complete LS ALL $69,000.00 $69,000.00

Signage, Complete LS ALL $138,000.00 $138,000.00

Illumination System, Complete LS ALL $482,500.00 $482,500.00

Traffic Signal System, RRFB EA 1 $75,000.00 $75,000.00

TOTAL CONSTRUCTION COST 7,238,000$              

Engineer's Conceptual Estimate

Sunrise Gateway Corridor

Prepared By: Caleb Cox, PE, Sam Godon Date: 02/05/2025

Reviewed By: Darren Hippenstiel, PE
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162nd Interim Design Alt1
Clackamas County, OR

This Estimate has a Rating of: 3C (See rating scale guide below.)

ITEM UNIT
TOTAL 

QUANTITY
 UNIT PRICE TOTAL COST

Engineer's Conceptual Estimate

Sunrise Gateway Corridor

Prepared By: Caleb Cox, PE, Sam Godon Date: 02/05/2025

Reviewed By: Darren Hippenstiel, PE

RIGHT-OF-WAY COSTS

Right-of-Way Acquisition; By Zone:

--C2 SF 11,139 $45.00 $501,255.00

--IC SF 27,824 $12.00 $333,888.00

--RC SF 52,837 $18.00 $951,066.00

Permanent Easement; By Zone:

--C2 SF 11,992 $22.50 $269,820.00

--IC SF 21,092 $6.00 $126,552.00

--RC SF 59,479 $9.00 $535,311.00

Temporary Easement; By Zone:

--C2 SF 2,785 $11.25 $31,328.44

--IC SF 6,956 $5.00 $34,780.00

--RC SF 13,209 $4.50 $59,441.63

RIGHT-OF-WAY SUBTOTAL 2,843,000$                  

ENGINEERING SUPPORT

Engineering 10.0% ALL $724,000.00 $724,000.00

Construction Management 15.0% ALL $1,086,000.00 $1,086,000.00

Right-of-Way Support EA 5 $15,000.00 $75,000.00

ENGINEERING SUPPORT SUBTOTAL 1,885,000$                  

TOTAL PROJECT SUBTOTAL 11,966,000$                

30% Contingency 3,590,000$                  

2025 TOTAL ESTIMATED PROJECT COST 15,556,000$            

PRICE ESCALATION

Annual Price Escalation YEARS 5 3% $2,477,667.50

PRICE ESCALATION SUBTOTAL 2,480,000$                  

2030 TOTAL ESTIMATED PROJECT COST 18,036,000$            

Unit Costs Note:

Scope Accuracy:

Engineering Effort:

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we 

cannot guarantee these costs for any duration of time.

Level C: No engineering performed.  Educated guesstimating.  Limited technical information available and/or analysis performed. Project Development and 

Construction Contingencies should be selected appropriately by Project Manager.  Contingency may range up to 60% based on risk.

Level 1: Project scope well understood and well defined. 

Level 2: Project scope conceptual.  Scope lacks detail due to potential permit requirements; Unknown project conditions; 

limited knowledge of external impacts.

Level 3: Project scope is a "vision" with limited detail.

Level A: Preliminary engineering performed.  Technical information is available, engineering calculations have been performed; clear understanding of the 

materials size and quantities needed to execute job.  Schedule understood; staff and permitting is fairly clear, (however this element may still need refining).  

Project Development & Construction Contingencies ranges between 10%-20%.

Level B: Conceptual engineering performed.  Technical information is available, rough engineering calculations may have been performed, or similar  

information from previous similar work is compared and used.  Project Development Contingencies ranges between 15% to 25% and Construction 

Contingencies ranges between 20% to 30%.
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