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Scope of Transportation Analysis

The project limits and study intersections were selected based on a review of the local fransportation
system and direction provided by Washington County, City of Hillsboro, and the project team.
Operational analyses were performed at the following study intersections:

1. E Main Street/NE Century Boulevard

2. SE Borwick Street/SE Century Boulevard

3. SE Maple Street/SE Century Boulevard

4. SE Ariel Street/SE Century Boulevard

5. SE Lois Street/SE Century Boulevard (East)
6. SE Lois Street/SE Century Boulevard (West)

This tfransportation analysis addresses specific capacity and safety needs at the study intersections
and provides recommendations to be carried forward in the development of the SE Century
Boulevard extension. This technical memorandum includes the following:

> Existing year 2018 fraffic volumes, geometric conditions, traffic conditions, and crash history;

> Forecast year 2040 future traffic volumes based on the County’s travel demand model and
coordination with Washington County and City of Hillsboro staff;

w

Future design year 2040 fraffic conditions analysis which include recommendations for
intersection control and lane configurations;

w

Queueing analysis for the study intersections fo help determine vehicle storage lengths; and,

w

Key findings and recommendations to inform the design process.

Figure 1 illustrates the vicinity map.
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Analysis Methodology

The infersection analyses described in this memorandum were performed in accordance with the
procedures stated in the 2000 Highway Capacity Manual (HCM) (Reference 2) for signalized
intersections and the 2010 Highway Capacity Manual (HCM) (Reference 3) for unsignalized
intersections. Per City of Hillsboro requirements, peak 60-minute and peak 15-minute flow rates were
evaluated and presented within this document. Operational and queueing analysis was performed
using the Synchro 10 fraffic analysis software. The queueing analysis reflects results using the peak 15-
minufe flow rates in order to provide queue storage to accommodate a reasonable worst case
scenario.

Intersection Performance Measures

Several performance measures are used to gauge the overall quality of the fravel experience through
an intersection or roadway segment as it is perceived by the fraveler. A brief description of each
performance measure is provided below.

Level of service (LOS) has been the most commonly used performance measure. LOS uses an "A” to
“F" tanking based on the average control delay experienced by motorists. LOS A" conditions have
been very low vehicle delay times (10 seconds or less), while LOS “F" conditions have high delay fimes
(over 80 seconds per vehicle at a signalized intersection. A more detailed description of the LOS
concept and how it is measured is presented in Appendix B.

Volume-to-capacity ratio (V/C) compares the volume of traffic to the theoretical capacity
of the facility to accommodate traffic. A V/C Ratio of 1.0 indicates an intersection is
operating at capacity. A V/C ratio over 1.0 indicates the intersection’s capacity is
exceeded, meaning that the vehicle may have to wait more than one signal cycle length at
a signalized intersection before moving through the intersection.

v

Level of service for signalized infersections is based on a weighted average per-vehicle confrol delay
for the intersection while the analyses for two-way stop-controlled intersections are based on the
delay at minor approaches and the maijor street left-turn movements. No delay is assumed on the
maijor street through movements; levels of service and volume-to-capacity ratios are only calculated
for each minor street lane.

The SE Century Boulevard/E Main Street intersection is located on a Washington County facility and is
subject to Washington County operating standards:

> Washington County standards allow a maximum V/C ratio of 0.99 during peak hours.

The remaining study intersections along SE Century Boulevard are located on City of Hillsboro facilities
and are subjected to City of Hillsboro operating standards:

» Signalized Intersections (CDC 12.70.200.E):

The peak hour average V/C ratio for each lane group shall be no greater than 0.99
unless approved otherwise by City Engineer.

Kittelson & Associates, Inc. Portland, Oregon



Century Boulevard Extension Project # 21891
December 9, 2021 Page 5

Peak hour intersection confrol delay shall be maintained at 80 seconds per vehicle or
less (LOS E or better), using a signal cycle length not to exceed 120 seconds.

B Unsignalized Intersections (CDC 12.70.200.F):

Peak hour V/C ratio for each lane group shall be no greater than 0.99 unless
otherwise approved by the City Engineer.

Peak hour control delay by approach lane group shall be maintained at 50 seconds
per vehicle or less (LOS E or better).

In the event existing control delay or V/C ratio of an intersection exceeds the
standards of this subsection, the impacts of development shall be mitigated to
maintain or reduce the respective control delay or V/C ratio to pre-development
conditfions, unless approved otherwise by the City Engineer.

EXISTING CONDITIONS

The existing conditions analysis identifies the current traffic operations, traffic control devices, and
geometric characteristics of the fransportation facilities within the study area. This section contains
the existing corridor/intersection lane configurations, traffic control devices, pedestrian and bicycle
facilities, transit service, geometric features, and adjacent land uses.

Site Conditions and Adjacent Land Uses

Zoning within the study area includes single- and multi-family residential (SFR-6, SFR-7, and MFR-1) and
Noble Woods Park to the north of SE Century Blvd. There are several floodplain areas that are
associated with Rock Creek within Noble Woods Park. Brown Middle School is situated on SE Lois Street,
0.25 miles east of SE Lois Street/SE Century Boulevard (east) study intersection, however, access is not
provided to the middle school along SE Lois Street.

Roadway Facilities

Table 1 summarizes the characteristics of the existing transportation facilities in the study area.

Table 1: Existing transportation facilities and roadways in the study area

Posted On-

Functional Number of Speed Bicycle NIGCE

Roadway Classification! Lanes (mph2) Nle[S\Well'§ Lanes Parking
E Main Street Arterial 5 Lanes 40 Yes Yes No
NE Century Boulevard Collector 3 lanes 85 Yes Yes No
SE Century Boulevard Collector 2 Lanes 25 Yes No No
SE Borwick Street Collector 2 Lanes 25 No No Yes
SE Maple Street Local Street 2 Lanes 25 Yes No No
SE Ariel Street Local Street 2 Lanes 25 Yes No Yes
SE Lois Street Collector 2 Lanes 25 Yes No Yes

! Classifications are based on Washington County’s Transportation System Plan (Reference 4)
2mph represents miles per hour.
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Pedestrian and Bicycle Facilities

Sidewalks are continuous along SE Lois Street and E Main Street, SE Maple Street, and SE Ariel Street.
There are sidewalks on the east side of SE Century Boulevard from SE Lois Street to SE Ariel Street;
continuous sidewalks on both sides of the roadway from SE Ariel Street to approximately 280 feet north
of SE Ariel street; sidewalks on SE Century Boulevard ends approximately 210 feet south of SW Maple
Street. There are no sidewalks provided on SE Borwick Street.

Continuous marked bike lanes are provided on both sides of the roadway on E Main Street and NE
Century Boulevard. As noted in Table 1, SE Century Boulevard and the local streets providing
connectivity does not have designated bicycle facilities.

The City of Hillsboro Transportation System Plan identifies the following bicycle and pedestrian priority
projects located in the study area:

v

Bike lanes and sidewalks along SW 231st Avenue/SW Century Boulevard, from SW Lois Street
to W Baseline Road as part of a roadway improvement project.

Bike lanes and sidewalks along SW 231st Avenue from W Baseline Road to NW Alder Street as
part of roadway improvement project.

Complete discontfinuous sidewalks along SE Lois Street.

Existing Transit Service

Transit service is provided along E Main Street and NW 231st Avenue. The #47 Trimet bus runs east-west
in the site vicinity and provides weekday service between Hillsboro, Orenco, Tanasbourne, and
Portland Community College-Rock Creek. Bus stops are provided within the vicinity near the NE 63rd
Avenue/E Main Street intersection and the NE Century Boulevard/NE Deer Run Street intersection.

The City of Hillsboro Transportation System Plan identifies Century Boulevard extension corridor as a
regional bus route with a major metro bus stop at NW 231st Avenue/E Main street.

llumination

Lighting along SE Century Boulevard and the local streets in the site vicinity is limited or does not exist.
Street lighting is provided along E Main Street with light poles spaced approximately 150 feet apart
along the roadway. Luminaires are mounted on utility poles along SE Lois Street. The adequacy of the
existing lighting system was not evaluated, though future street lighting will be evaluated and
improved to accommodate the planned roadway improvements.

Kittelson & Associates, Inc. Portland, Oregon
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Existing Traffic Conditions

Turning Movement Volumes

Manual turning movement traffic counts were conducted at the study intersections on Wednesday,
May 16th, 2018 during the weekday morning (7:00 to 2:00 AM) and evening (4:00 to 6:00 PM) peak
periods. The traffic data was analyzed to determine system-wide peak hours, peak hour factors,
heavy vehicle percentages, and existing traffic operations. The data shows system morning and
evening peak fraffic hours occur from 7:25-8:25 AM and 5:00-6:00 PM. Figure 2 illustrates the existing
lane configurations, traffic control devices, and peak hour turning movement volumes and
intersection operational results are summarized in Table 2 and Table 3. Appendix C contains the
furning movement count data.

Existing Peak Hour Traffic Performance

As shown in Table 2 and Table 3, the study intersections currently operate within Washington County
and City of Hillsboro’s performance standards in both the peak 15-minute and peak 60-minute flow
rate analysis. Appendix D includes the existing traffic conditions Synchro worksheets.

Table 2: Weekday Peak 15-Minute Flow Traffic Performance for Existing Year 2018

Weekday AM Peak Weekday PM Peak

Control Type Hour Hour

(Critical Delay! Delay!
Intersection Movement) (s/veh) | LOS2 = V/C3 (s/veh) LOSZz V/C3

! Elél\giennigreyegéulevord Signal 182 ° 073 179 i 070
? | seComysoencra | " siopfon | 122 | B | oo | 1ae | e oo
| ECiysoevars | “Sont | 105 | B |00 ] w1 | B | oo
s | Smacton | Saren | 1o | o oz | e | s |0
o e i I I 0 I I

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC
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Table 3: Weekday Peak 60-Minute Flow Traffic Performance for Existing Year 2018

Weekday AM Peak Weekday PM Peak
Control Type Hour Hour
(Critical Delay! Delay!
Intersection Movement) (s/veh) = LOS2 V/C3 (s/veh) | LOSZz V/C3

E Main Street/ .

1 NE Century Boulevard Signal 14.8 B 0.64 15.9 B 0.66
SE Borwick Street/ Minor-Approach

2 SE Century Boulevard Stop (SB) e & e 123 & s
SE Maple Street/ Minor-Approach

E SE Century Boulevard Stop (EB) 18l 2 G119 Ukl 2 ce
SE Ariel Street/ Minor-Approach

4 SE Century Boulevard Stop (WB) e/ & E 19 o2 & s
SE Lois Street/SE Century Minor-Approach

5 Boulevard (Eas] Stop (SB) 11.8 B 0.22 12.7 B 0.28
SE Lois Street/SE Century All-Way Stop

6 Boulevard (West] (WB) 12.7 B 0.49 14.4 B 0.59

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C Ratio = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC

Kittelson & Associates, Inc. Portland, Oregon
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Traffic Safety

Historical crash data along the study intersections was reviewed to identify potential safety issues or
frends. The Oregon Department of Transportation (ODOT) provided the five most recent years of crash
data (January 1, 2012 through December 31, 2016) for the segment of SE Century Boulevard between
E Main Street/NW 231st Avenue and SE Lois Street/SE Century Boulevard and the major intersections
along the segments. Table 4 summarizes the data by crash type and crash severity at the E Main
Street/NW 231st Avenue and SE Lois Street/SE Century Boulevard intersections. There were no reported
crashes in the five most recent years of crash data along the segments and at the remaining
intersections. Appendix E includes the crash dafta.

Table 4: Reported Crashes by Year

Crash Type Crash Severity
Fixed
Rear  Bike/ Object/ [e]fe]
Intersection Year Angle = Turning End Ped Other PDO! Injury2 Fatal Crashes

2012 0 1 1 0 0 1 1 0
E Main St/ 2013 1 4 1 0 1 4 3 0
NE Century 2014 1 0 1 0 0 0 2 0 16
Blvd 2015 1 0 1 0 0 2 0 0

2016 2 0 0 1 0 2 1 0
SE Lois St/
SE Century 2012 0 0 0 0 1 1 0 0 1
Blvd

'PDO = Property Damage Only

2|ncludes all levels of injury severity

As shown in Table 4, there was one reported crash at the SE Lois Street/SE Century Boulevard
intersection at the westernmost intersection of the two streets and there were 16 reported crashes at
the NE Century Boulevard/E Main Street in the five years of available data. Seven of the reported
crashes resulted in injuries and 10 of the reported crashes resulted in property damage only. All five
angle crashes occurred at the E Main Street/NE Century Boulevard intersection and three of those
are vehicles traveling north from the intersection. There were no other crashes reported for the
remaining intersections and the segment data in between.

YEAR 2040 FUTURE CONDITIONS

The year 2040 represents the design year for identifying long-term geometric and ftraffic confrol
improvements for the project study intersections. The purpose of the year 2040 traffic analysis is to
evaluate the opening year concept design and identify potential longer term needs that can be
incorporated into the current design (if needed) should the needs arise in the 20-year horizon. As
previously mentioned, per coordination and direction from Washington County, City of Hillsboro, and
the project team, the planned improvements for opening year 2020 assumed the following as a
starting point:

Kittelson & Associates, Inc. Portland, Oregon
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> Three-lane cross section on Century Boulevard from E Main Street to SE Lois Street: one fravel
lane in each direction and a two-way left-turn lane.

w

Signal modification at the E Main Street/NE Century Boulevard and stop control at all other
study intersections.

Figure 4 illustrates the preliminary opening year 2020 lane configurations and traffic control devices.
Appendix A provides the concept alternative presented at the public open house held on February
25th,

Traffic Volumes

Projected year 2040 AM and PM peak hour turning-movement volumes are shown in Figure 5. These
volumes were developed based on Washington County’s fravel demand model, estimated local
growth, a review of the 2040 turning movement volumes prepared for the Hillsboro Transportation
System Plan (TSP), and coordination with Washington County and City of Hillsboro staff. Upon further
coordination of the estimated 2040 fraffic volumes with Washington County and City staff, both
agencies agree that the long-term traffic volumes and distributions should be reevaluated after the
project opening when Century Boulevard is connected from E Main Street to Lois Street. There are
concerns that the fravel demand model shows higher demand than expected on some 2040 turning
movements. After project opening, traffic volume data collected will be more representative of
expected travel patterns. However, for purposes of this study, the volume development for the 2040
AM and PM peak periods is summarized below.

2040 PM Turning Movement Volume Development

Washington County maintains a travel demand model for the PM peak period and provided model
plots for the base year 2015 and future year 2035 that reflect anficipated land use changes and
planned transportation improvements within the region. The model plots provided include the
Century Boulevard/Main Street intersection and the Century Boulevard/Lois Street intersection.
Appendix F contains the fravel demand model volume plots provided by Washington County.

The 2040 PM peak period turning movement volumes for the Century Boulevard/Main Street and
Century Boulevard/Lois Street intersections were developed using the methodology outlined in the
Nafional Cooperative Highway Research Program (NCHRP) 255 and 765. The list below outlines the
steps taken to develop the 2040 PM peak period turning movement volumes used for the operational
analysis in this study.

> The year 2035 model plots were extrapolated to 2040 values based on the linear growth by
approach between the 2015 and 2035 model plots.

» The resulting 2040 adjusted model plot values were post-processed using the base year 2015
model plots, 2018 existing counts, and the difference method outlined in NCHRP 255 and
765.

> The resulting 2040 PM furning movement volumes developed for Century Boulevard/Main
Street were compared to the 2040 PM turning movement volumes used for the Hillsboro TSP.

Kittelson & Associates, Inc. Portland, Oregon
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Because the volumes and overall distribution patterns were comparable, the operational
analysis for this project uses the Hillsboro TSP turning movement volumes for consistency with
the TSP.

A\ 4

Additional adjustments were made to the post-processed 2040 PM turning movement
volumes at the Century Boulevard/Lois Street intersection to account for existing 2018 trips
turning on and off of Lois Street to fravel north-south Century Boulevard through the offset T-
infersections.

v

For vehicles turning on and off of Century Boulevard from Borwick Street, Maple Street, and
Ariel Street, a growth rate of 2% was applied to existing volumes. This is consistent with the
approximately 1.5 - 2.5% per year growth on the link volumes along Main Street in the model
plots provided.

v

The turning movement volumes at the study intersections were then adjusted to balance
along the corridor and include the Witch Hazel Village South (WHVS) forecast volumes
provided by the City.

2040 AM Volume Development

Washington County does not maintain an AM tfravel demand model. The post-processed 2040 PM
turning movement volumes at the Century Boulevard/Main Street and Century Boulevard/Lois Street
intersections were used to estimate the 2040 AM turning movement volumes. The following list outlines
the observations, assumptions, and process used to develop the 2040 AM peak hour turning
movement volumes.

w

Generally, the existing turning movement counts indicated the turning movements to be
directional from the AM to the PM peak period.

A4

Therefore, to develop 2040 AM turning movement volumes at the Century Boulevard/Main
Street and Century Boulevard/Lois Street intersections, the complementary movements of
the vehicles from the 2040 PM to the 2040 AM were used.

A4

These volumes at the two intersections were adjusted based on the existing relationships
between the AM and PM peak periods.

v

Addifional adjustments were made to account for the existing 2018 frips turning on and off of
Lois Street to fravel north-south Century Boulevard through the offset T-infersections.

> For vehicles turning on and off of Century Boulevard from Borwick Street, Maple Street, and
Ariel Street, a growth rate of 2% was applied to existing volumes. This is consistent with the
approximately 1.5 - 2.5% per year growth on the link volumes along Main Street in the model
plots provided.

» The turning movement volumes at the study intersections were then adjusted to balance
along the corridor and include the Witch Hazel Village South (WHVS) forecast volumes
provided by the City.

Kittelson & Associates, Inc. Portland, Oregon
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Year 2040 Peak Hour Traffic Performance

Assuming the opening year 2020 planned improvements noted on page 11, Table 5 (peak-15-minute
analysis) and Table 6 (peak-60-minute analysis) summarize the intersection performance results for the
operational analysis under year 2040 conditions. Appendix G includes the year 2040 fraffic conditions
Synchro worksheets.

Table 5: Weekday Peak 15-Minute Flow Traffic Performance for Year 2040

Control Weekday AM Peak Hour Weekday PM Peak Hour
Type
(Criticall Delay! Delay!
Intersection Movement) (s/veh) LOS2 V/C3 (s/veh) = LOS? V/C3
E Main Street/ .
1 NE Century Boulevard Signal 60.6 E >1.00 >80 F >1.00
. Minor-
p | StEemIERSTER Approach >50 F >1.00 >50 F >1.00
SE Century Boulevard
Stop (WB)
SE Maple Street/ Minor-
3 P Approach 25.9 D 0.33 28.8 D 0.22
SE Century Boulevard
Stop (EB)
. Minor-
4 gg élenlfifrreggmevor 4 | Approach 24.6 c 0.28 20.9 c 0.11
4 Stop (WB)
. Minor-
6 SE Lois Street/ Approach >50 F >1.00 >50 F >1.00
SE Century Boulevard
Stop (EB)

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC

Table é: Weekday Peak 60-Minute Flow Traffic Performance for Year 2040

Control Weekday AM Peak Hour Weekday PM Peak Hour
Type

(Critical Delay! Delay!
Intersection Movement) (s/veh) LOS2 V/C3 (s/veh) LOSz  V/C3

E Main Street/ .
] NE Century Boulevard Signa 377 i 075 >80 i 710
. Minor-
5 SE Borwick Street/ Approach >50 F >1.00 >50 F >1.00
SE Century Boulevard
Stop (WB)
SE Maple Street/ Minor
3 P Approach 25.7 D 0.33 28.8 D 0.22
SE Century Boulevard
Stop (EB)
. Minor-
& gg ég_:rlll’rﬂreggulevord Approach 247 c 028 207 c o
Y Stop (WB)
. Minor-
6 SE Lois Street/ Approach >50 F >1.00 >50 F >1.00
SE Century Boulevard
Stop (EB)

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC

Kittelson & Associates, Inc. Portland, Oregon



Century Boulevard Extension Project # 21891
December 9, 2021 Page 15

Based on the results of the long-term traffic analysis and assuming the estimated year 2040 traffic
volumes, the following intersections may need modifications over a 20-year horizon in order to meet
traffic operations performance thresholds set by the City of Hillsboro and Washington County:

w

E Main Street/NE Century Boulevard - The E Main Street/NE Century Boulevard signalized
intersection is projected to operate with a V/C ratio greater than 1.0 in both the weekday
AM and PM 15-minute peak hour and in the PM 60-minute peak hour. The critical
movements are generally the westbound through, northbound through, and northbound left
turn in the AM and the reciprocal movements (eastbound and southbound movements) in
the PM peak period.

v

SE Borwick Street/SE Century Boulevard — as an unsignalized intersection, the SE Borwick
Street/SE Century Boulevard intersection is projected to operate at LOS F in both weekday
AM and PM peck hours. The V/C ratio is projected to be 1.0 or greater under the peak 15-
and 60-minute analysis scenarios. The critical movement is the westbound left turn.
Signalization was explored as a potential mitigation alternative and the signal warrant
analysis results are summarized in the next section of this document.

v

SE Lois Street/SE Century Boulevard - similar to the SE Borwick Street/SE Century Boulevard
intersection, the SE Lois Street/SE Century Boulevard unsignalized intersection is projected to
operate at LOS F in both weekday AM and PM peak hours. The V/C ratio is project to be 1.0
or greater under the peak 15- and 60-minute analysis scenarios. The critical movements are
the eastbound and westbound movements. Signalization was also explored as a potential
mitigation alternative and the signal warrant analysis results are summarized in the next
section of this document.

As stated previously in this report, upon further coordination of the estimated 2040 fraffic volumes with
Washington County and City staff, both agencies agree that a re-assessment of the long-term ftraffic
volumes and distributions are recommended after the project opening. There are concerns that the
travel demand model shows higher demand than expected on some 2040 turning movements. After
project opening, fraffic volume data collected will be more representative of expected travel
patterns. As such, the preliminary results of the year 2040 traffic analysis may be over-estimating long-
term traffic conditions and the potential need for certain future improvements.

Kittelson & Associates, Inc. Portland, Oregon
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Year 2040 Traffic Signal Warrant Analysis

A signal warrant analysis was conducted based on an assumed distribution of the 2040 peak hour
volumes developed for the SE Borwick Street/SE Century Boulevard and SE Lois Street/SE Century
Boulevard intersections to determine if signals are warranted at these intersections under estimated
2040 fraffic conditions. The Manual on Uniform Traffic Control Devices (MUTCD) (Reference 5) provides
guidelines for justifying the installation of fraffic signals based on fraffic conditions, pedestrian
characteristics, crash experiences, and physical characteristics of the location. The MUTCD
establishes the following nine traffic signal warrants:

»  Warrant 1: Eight-Hour Volumes

»  Warrant 2: Four-Hour Volumes

A 4

Warrant 3: Peak Hour Volumes
» Warrant 4: Pedestrion Volume

Warrant 5: School Crossing

v

v

Warrant 6: Coordinated Signal System

Warrant 7: Crash Experience

Warrant 8: Roadway Network

> Warrant 9: Intersection Near a Grade Crossing

The signal warrant analysis for year 2040 focuses on the first three vehicular volume warrants. The results
of the signal warrant analysis are shown in Table 7. Appendix H includes the year 2040 fraffic signal
warrant analysis worksheets.

Table 7: Year 2040 Signal Warrant Analysis Results

Warrant Met?e

SE Lois Street/ SE Borwick Street/
MUTCD Warrant SE Century Boulevard SE Century Boulevard
1. Eight-Hour Volume Yes No
2. Four-Hour Volume Yes No
3. Peak Hour Volume Yes Yes

As summarized above in Table 7, assuming the traffic along SE Century Boulevard increases to a level
estimated under year 2040 conditions, signals warrants will be met at both intersections. As such,
design accommodations should be considered as part of the opening year project to possibly
incorporate traffic signals either at project opening or within the 20 year projection.

Potential Longer Term Improvements

An evaluation was performed to identify the level of longer term improvements needed to meet
traffic operations performance thresholds set by the City of Hillsboro and Washington County. These
potential longer term needs may either be incorporated into the current design or planned for and

Kittelson & Associates, Inc. Portland, Oregon
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accommodated should the need arise in the 20-year horizon. Based on the 2040 traffic operations
and fraffic signal warrant analyses presented above, Figure 5 illustrates potential longer term
improvements that may be needed in order to accommodate long-term traffic demands. Table 8
(peak 15 minute analysis) and Table 9 (peak 60 minute analysis) summarize the intersection
performance results for the study intersections under year 2040 conditions assuming potential longer
term improvements. Appendix | includes the Synchro worksheets for the proposed year 2040 mitigated
conditions.

Table 8: Weekday Peak 15-Minute Flow Traffic Performance for Year 2040

Weekday AM Peak Weekday PM Peak

Control Type Hour Hour

(Critical Delay! Delay!
Intersection Movement) (s/veh) = LOS? V/3 (s/veh) LOS2  V/C3

E Main Street/ .

] NE Century Boulevard siginel 44.9 D 0.91 48.7 D 0.99
SE Borwick Street/ .

2 SE Century Boulevard siginel 13.4 B 0.81 12.4 B 0.74
SE Lois Street/ .

6 SE Century Boulevard Signal 44.8 D 0.97 26.7 C 0.87

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC

Table 9: Weekday Peak 60-Minute Flow Traffic Performance for Year 2040

Weekday AM Peak Weekday PM Peak
Control Type Hour Hour
(Critical Delay! Delay!

Intersection Movement) (s/veh) = LOS2 @ V/C® (s/veh) LOSZ V/C3
E Main Street/ .

1 = G seuEvare Signal 38.8 D 0.85 40.3 D 0.91
SE Borwick Street/ .

2 L e Signal 11.3 B 0.76 10.9 B 0.69
SE Lois Street/ .

6 e Signal 37.2 D 0.89 22.8 C 0.82

' Delay = Intersection Average Control Delay for Traffic Signal and AWSC and Critical Movement Control Delay for TWSC
2LOS = Intersection Level-of-Service for Traffic Signal and AWSC and Critical Movement Level-of-Service for TWSC
3V/C = Intersection Volume-to-Capacity for Traffic Signal and Critical Movement Volume-to-Capacity for TWSC

Assuming the lane configurations and fraffic control devices shown in Figure 5, an assessment of the
95th percentile queues at the study intersections were performed to help guide any future planning
for vehicle storage needs. The queueing analysis uses the year 2040 peak 15-minute flow rates and
the results are reported in Table 10. Appendix J includes the year 2040 queueing analysis worksheets.
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Table 10: Year 2040 Queueing Analysis Results

95t Percentile Queues (ft)

Intersection Weekday AM Peak
(Control Type) Hour Weekday PM Peak Hour
EBL 125 > 200
EBR 50 125
. WBL 50 150
! E Main S’rree‘f / NE Century NBL > 200 100
Boulevard (Signal)
NBR 75 25
SBL > 200 > 200
SBR 50 100
SE Borwick Street / SE Century NBL 25 25
2 Boulevard (Minor Approach
Stop) SBL 25 25
SE Maple Street / SE Century
3 Boulevard (Minor Approach NBL 25 25
Stop)
SE Ariel Street / E Centfury
4 Boulevard (Minor Approach SBL 25 25
Stop)
EBL > 200 75
5 SE Lois Street / SE Century WBL 50 175
Boulevard (Signal) NBL 25 25
SBL 150 50

As stated previously in this report, both Washington County and City staff agree that a re-assessment
of the long-term traffic volumes and distributions are recommended after the project opening (when
better traffic volume data will be available) due to concerns that certain estimated year 2040 turning
movement volumes may be higher than expected. An over estimation of fraffic volumes can lead
towards improvements that may not be needed within a 20-year horizon. The need for the added
lane configurations and improvements listed below should be re-evaluated after project opening
when fraffic volume data collected will be more representative of expected travel patterns.

» E Main Street/NE Century Boulevard: Eastbound right-turn lane, northbound right-turn lane,
and separated southbound through and right turn lane. Based on the lane balance of the
southbound through and right turns, it is possible that a southbound through, and
southbound through-right lane would mitigate the need for an exclusive northbound right-
turn lane.

> SE Borwick Sireet/SE Century Boulevard: Based on the signal warrant analysis, a signal is
warranted under 2040 conditions.

> SE Lois Street/SE Century Boulevard: Based on the signal warrant analysis, a signal is
warranted under 2040 conditions. Based on the operational analysis, the signalized
intersection will need east and westbound left turn lanes to meet City of Hillsboro
performance targets.

To identify if new traffic signals would be warranted on opening day, 2020 opening year volumes
were estimated. The traffic signal warrant analysis for the estimated 2020 opening year condition is
summarized in the following section.
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OPENING YEAR

As previously stated, the opening year 2020 planned improvements generally includes a three-lane
cross section from E Main Street to SE Lois Streeft, signal modification at the E Main Street/NE Century
Boulevard intersection, and stop control at all other study intersections. Based on feedback received
at the February 2019 public open house and as requested by agency staff, a fraffic signal warrant
analysis was performed at the Century Boulevard/Borwick Street and Century Boulevard/Lois Street
intersections to determine whether traffic signals are warranted under opening year 2020 conditions.

During the February 2019 public open house, community members highlighted the importance of
pedestrian crossings at Century Boulevard and Lois Streeft, specifically for students traveling to and
from Imlay Elementary School, Brown Middle School, and Century High School.

To determine if a signal is warranted under opening day conditions at the Century Boulevard/Borwick
Street and Century Boulevard/Lois Street intersections, year 2020 volumes were estimated based on
a combination of existing traffic counts, forecast 2040 volumes, and year 2015 forecast model
volumes developed using the City of Hillsboro VISUM travel demand model. The results of the signal
warrant analysis are shown on Table 11. Appendix K contains the opening year 2020 fraffic volumes
and supporting traffic volume data that were used in developing the opening year tfraffic volumes.

Table 11: Opening Year 2020 Signal Warrant Analysis Results

Warrant Met?e

SE Lois Street/ SE Borwick Street/
MUTCD Warrant SE Century Boulevard SE Century Boulevard
1. Eight-Hour Volume No No
2. Four-Hour Volume No No
3. Peak Hour Volume Yes No
4. Pedestrian Volume No No
5. School Crossing Yes No
6. Coordinated Signal System No No
7. Crash Experience No No
8. Roadway Network No No
9. Intersection Near a Grade Crossing No No

As summarized above in Table 11, signal warrants are met at the SE Century Boulevard/SE Lois Street
intersection under opening year 2020 conditions. Further details of the signal warrant analysis are
provided below.
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SE Lois Street/SE Century Boulevard

As shown in Table 11, warrant 3 (peak hour volume) and warrant 5 (school crossing) are met at the SE
Lois Street/SE Century Boulevard intersection using the estimated opening year 2020 traffic volumes.

Warrant 5 — School Crossing

Imlay Elementary School is located approximately 1,000 feet west from the Lois Street/SE Century
Boulevard intersection and students walk across SE Century Boulevard at this intersection to fravel to
and from the school. MUTCD Warrant 5 provides the following guidance for when traffic signals may
be justified due to school children crossing a major street.

The need for a traffic control signal shall be considered when an engineering study of the
frequency and adequacy of gaps in the vehicular traffic stream as related to the number and
size of the groups of school children at an established school crossing across the major street
shows that the number of adequate gaps in the traffic stream during the period when the
children are using the crossing is less than the number of minutes in the same period (see
Section 7 A.03) and there are a minimum of 20 students during the highest crossing hour.

The 2001 ITE Traffic Control Devices Handbook (Reference 6) provides a method for estimating the
probability of no vehicles arriving for the required minimum gap needed for children to cross a
roadway. For a three-lane roadway (assuming a 50-foot width), the time needed for small children to
cross the street is approximately 17 seconds. The estimated traffic volume on SE Century Boulevard
during the one-hour period before school starts (7:15 - 8:15 a.m.) is approximately 837 vehicles per
hour (combined both directions). Based on the ITE methodology, it is estimated that there would be
15 gaps in the traffic stream that would be sufficient size to allow students to cross a three-lane
roadway. Based on these findings, the intersection meets the first criteria of the MUTCD warrant (i.e.
the number of adequate gaps in the traffic stream during the period when the children are using the
crossing is less than the number of minutes in the same period). Calculations of the ITE methodology
is included in the 2020 Signal Warrant Analysis in Appendix L.

The second criteria of the MUTCD warrant is that “there are a minimum of 20 students during the
highest crossing hour.” According to pedestrian counts collected May 16, 2018 during the one hour
before Imlay Elementary School is in session, there were 49 pedestrian crossing east-west through the
intersection. Approximately 25 of these pedestrians were students, therefore, the intersection currently
meets the requirement of 20 students during the peak hour.

Based on the results of the signal warrant analysis, installation of a new traffic signal is warranted under
opening year 2020 conditions at the Lois Street/SE Century Boulevard intersection.

Kittelson & Associates, Inc. Portland, Oregon



Century Boulevard Extension Project # 21891
December 9, 2021 Page 23

CONCLUSION AND KEY FINDINGS

v

v

v

v

All the study intersections were found to operate at a level that meets agency performance
standards for both AM and PM peak hour volumes in the peak 15- and 60- minute analysis
periods for existing year 2018.

A review of the five year (2012 to 2016) historical crash data at the study intersections did not
reveal any crash trends that are uncommon to similar roadway facilities and intersections.

Traffic volumes along SE Century Boulevard between Borwick Street and Lois Street are
estimated to be approximately:

2,400 existing average daily fraffic (ADT)

Estimated 8,600 ADT for opening year 2020 with the planned SE Century Boulevard
extension.

Estimated 15,000 ADT for year 2040 with the planned SE Century Boulevard extension
and includes the Witch Hazel Village South (WHVS) forecast volumes provided by the
City.

Based on feedback received at the February 2019 public open house and as requested by
agency staff, a tfraffic signal warrant analysis was performed at the Century
Boulevard/Borwick Street and Century Boulevard/Lois Street intersections to determine
whether traffic signals are warranted under opening year 2020 conditions.

Signal warrants are not met at the SE Borwick Street/SE Century Boulevard
intersection under estimated open year 2020 conditions.

Signal warrants 3 (peak hour) and 5 (school crossing) are met at the SE Lois Street/SE
Century Boulevard intersection under estimated open year 2020 conditions.

Per coordination and direction from Washington County, City of Hillsboro, and the project
team, and results presented in this report, under the opening year (planned for year 2020)
the NE Century Boulevard improvements should as a minimum include the following:

Three-lane cross section from E Main Street to SE Lois Street: one travel lane in each
direction and a two-way left-turn lane.

Signal modification at the E Main Street/NE Century Boulevard intersection.

Installation of a new tr