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Intfroduction

The City of Sherwood is planning to create a new east-west connection between SW Oregon Street and
SW 124t Avenue to facilitate development within the Tonquin Employment Area (TEA). Historically referred
to as Blake Street and now called Ice Age Drive, the proposed collector roadway and associated utilities
will provide for industrial development within the TEA. The proposed collector alignment will tie in with the
roadway segment currently being constructed in conjunction with the Willamette Water Supply
development at the intersection of SW 124th Avenue / Ice Age Drive-Blake Street, on the east end of the
project limits. The west terminus along SW Oregon Street will align with an existing private driveway to 21389
SW Oregon Street that is just north of Allied Systems.

In 2022 Kittelson & Associates (Kittelson) developed 30% conceptual alignment alternatives and
coordinated with City staff and area utility providers to determine the preferred alignment alternative and
evaluate overall project feasibility. The southern alignment alternative was ultimately selected and is
currently progressing to preliminary and final design.

The TEA is located south of SW Tualatin-Sherwood Road, east of SW Oregon Street, and west of SW 124th
Avenue, as shown in Figure 1. Figure 2 displays an ownership map and identifies known in-process
developments and anticipated developable taxlots considered in this analysis within the TEA.
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Traffic Analysis

Traffic Data - Peak Hour Movement Counts

Intersection turning movements (TMCs) were conducted at the proposed terminus intersections in April
2022. The observed AM Peak hour was from 7:30 — 8:30 AM along SW Oregon Street and 7:45 — 8:45 AM
along SW 124th Avenue. The PM peak hour was 4:30 — 5:30 PM along SW Oregon Street and 4:35 - 5:35 PM
along SW 124th Avenue. Figure 3 illustrates the existing weekday peak hour traffic volumes at these two
locations.

Because Ice Age Drive is not an existing facility, there are no traffic furning movements at these locations.
Currently, access to the middle area taxlots is provided via SW Dahlke Lane, a north-south local access

road within the TEA that connects to SW Oregon Street just south of Tualatin-Sherwood Road.

See Appendix A for traffic count data sheets.

Kittelson & Associates, Inc.
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Operational Analysis

Intersection Analysis Methodology

The intersection analyses described in this memorandum were performed in accordance with the
procedures stated in the Highway Capacity Manual (HCM) éth Edition for unsignalized intersections and
signalized intersections. In addition, the overall intersection volume-to-capacity ratio for signalized
intersections were performed in accordance with the procedures stated in the HCM 2000 Manual.!
(Reference 1, 2). Operational analysis was performed using Synchro 11 software. The peak 15-minute flow
rates were used in the evaluation of all intersection level-of-service (LOS) and volume-to-capacity (V/C)
ratios. For this reason, the analyses reflect conditions that are likely to occur for the peak 15 minutes out of
each average peak hour.

Intersection Operating Standards

Per the City of Sherwood's TSP (Reference 3), for streets owned by Washington County or city-owned streets
that are labeled on the Arterial and Throughway Network Map of Metro’s 2014 Regional Transportation

Plan (Reference 4), aregional 0.99 V/C operating standard applies. As SW Oregon Street and SW 124th
Avenue are both included, this operating standard applies fo both proposed terminus intersections.

Future Volume Development

Forecast future year 2025 and 2045 traffic volumes were estimated to inform traffic control needs in the
near-term and longer term on Ice Age Drive considering growth of existing fraffic on SW Oregon Street and
SW 124t Avenue, known in-process area developments and the trip generation potential of other parcels
within TEA.

Growth Rate

Based on review of the Washington County regional tfravel demand model, an annual growth rate of 1.5
percent was applied to the existing 2022 volumes to estimate future year volumes. This growth rate was
informed by the 2015 and 2040 model outputs provided by Washington County and is consistent with
recent projects within the project vicinity.

See Appendix B for Washington County 2015 and 2040 traffic models.

Re-routed Traffic

Once constructed, Ice Age Drive would provide a new east-west connection, which may facilitate limited
re-routfing of existing east-west fraffic currently using SW Tualatin-Sherwood Road to travel between SW
Oregon Street and SW 124th Avenue. However, the geometric features of horizontal and vertical curves,
and relatively low speed (anficipated to be posted speed of 25-30 MPH) are not anticipated to atftract
many regional trips. Therefore, forecast future volumes include a limited re-route assumption of

1Signalized intersection operations were analyzed using the HCM 2000 methodology in order to provide overall intersection volume-to-
capacity ratio to be produced and compared to City and County operating standards.

Kittelson & Associates, Inc.
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approximately 25 peak hour trips that would otherwise travel via SW Tualatin-Sherwood Road that would
instead utilize Ice Age Drive.

Additionally, the western terminus intersection at SW Oregon Street is planned to align with the primary
access driveway to 21369 SW Oregon Street (TL 25128C00102) which currently has two driveway accesses
to SW Oregon Street, as shown in Exhibit 1. The City intends for Ice Age Drive to align with (be centered
upon) the southernmost driveway to 21369 SW Oregon Street, and for the northern most driveway to be
closed, due to the close proximity to the new SW Oregon Street / Ice Age Drive intersection, which is
discussed further in the Signal Design Considerations section of this memorandum. The closure of the north
driveway was therefore estimated to result in the potential re-routing of up to five peak hour trips to the
southern driveway, which is reflected in future forecast volumes.

Exhibit 1 - SW Oregon Street / Ice Age Drive Intersection Alignment Concept

- T 7 B
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In-Process Developments

The following in-process, known near-term developments within the proposed Ice Age Drive vicinity were
considered in estimating future 2025 fraffic volumes on Ice Age Drive:

»  Sherwood Commerce Center — Phase 1

= Wilamette Water Treatment Plant2

®m  Maijestic Realty Industrial (located east of SW 124t Avenue between SW 115t Avenue and SW 120th
Avenue)

- As SW Blake Street is envisioned to connect to SW 115t Avenue in the future, these existing
warehouses would then be anticipated to add some trips to the east leg of the SW 124t Avenue /
Ice Age Drive — SW Blake Street intersection. Therefore, consistent with the TIA prepared for the
Maijestic Realty Industrial site, a limited number of trips has been assigned to the east leg of the SW
124t Avenue / Ice Age Drive — SW Blake Street intersection.

2 A traffic impact analysis for the Water Treatment Plant has not been conducted. A worst-case estimated trip
generation of 40 peak hour frips was informed by the available parking stalls provided on site

Kittelson & Associates, Inc.
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Per conversations with the City, while the Sherwood Commerce Center may initially have direct access to
SW Oregon Street, once Ice Age Drive is constructed, it is anticipated that the temporary direct access to
SW Oregon Street will be closed and replaced by an access fo Ice Age Drive.

Though Tualatin-Sherwood Corporate Park is also a known in-process development, it will not have direct
access to Ice Age Drive.

While there are additional taxlots within the TEA that may redevelop longer-term, it is not anticipated that
these developments could be complete by 2025. These parcels will be considered under future year 2045
conditions.

2025 Intersection Operations and Signal Warrants (Near Term)

Figure 4 shows the estimated 2025 traffic volumes, assumed lane configurations, and traffic operations for
estimated 2025 fraffic conditions. See Appendix C for 2025 Synchro operations worksheets and signal
warrant worksheets. A summary of analysis findings for each study intersection is provided below.

SW Oregon Street / Ice Age Drive

As shown in Figure 4, the SW Oregon Street / Ice Age Drive intersection is expected to operate within
standards as a two-way stop-controlled intersection under the projected 2025 traffic conditions. An analysis
of MUTCD signal warrants found that signalization is not warranted at the intersection upon initial
completion of Ice Age Drive. However, a sensitivity test was conducted that showed that if 25 percent of
the TEA is built out within five years of Ice Age Drive being constructed (2030 timeframe), then Warrant #1
(eight-hour volumes) and Warrant #2 (four-hour volumes) are forecast to be met. Therefore, the City
infends to construct the traffic signal af the intersection SW Oregon Street / Ice Age Drive with the
construction of Ice Age Drive for construction cost efficiencies and to facilitate development within TEA.

Based on the above considerations, the SW Oregon Street / Ice Age Drive intersection was also analyzed
as a traffic signal under 2025 conditions. The analysis showed that the intersection would operate at LOS A
with a V/C of 0.31 and 0.51 during the AM and PM peak hours, respectively.

SW 1241 Avenue / Ice Age Drive-Blake Street

The intersection of SW 124" Avenue / Ice Age Drive-Blake Street operates within City and County standards
as a two-way stop-control intersection under anticipated 2025 traffic volumes and signal warrants are not
met under 2025 volumes.

Kittelson & Associates, Inc.
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2045 Volumes (Long Term)

Additional tfrips anticipated to use Ice Age Drive in the longer term (2045) were estimated by a frip
generation prepared for the remaining undeveloped property within TEA that will be directly served by Ice
Age Drive. The total size of developed land was estimated assuming a floor-area ratio (FAR) of 0.25. A land
use of General Light Industrial (ITE 155) as provided in ITE Trip Generation Manual, 11t Edition (Reference 5)
was assumed for all properties, as envisioned by TEA planning documents. Table 1 displays the estimated
trip generation. Figure 2 displays the properties included in this estimate that were otherwise not captured
by any other known, in-process development. It was assumed that the lots severed by BPA and PGE power
lines could utilize the area under the lines for surface parking. These trips are infended to serve as a
reasonable, worst case development scenario to inform traffic control needs.

Table 1 - Tonquin Employment Area Estimated Trip Generation

General Light 110 734096 3,575 543 478 65 477 67 410
Industrial

Trip distribution for the TEA site-generated trips was assumed to follow a similar distribution as recent area
industrial TIAs as follows:

35 percent to/from the west via SW Tualatin-Sherwood Road (north Oregon Street)
30 percent to/from the east via SW Tualatin-Sherwood Road (north Oregon Street)
15 percent to/from the south via SW Oregon Street

10 percent to/from the south via SW 124th Avenue

10 percent to the north via SW 124 Avenue

The final 2045 estimated total traffic volumes at the Ice Age Drive terminus intersections shown in Figure 5. It
is noted that the resulting peak hour volumes PM peak hour, peak direction volumes are generally
consistent with the Washington County 2040 model link volumes.

2045 Intersection Operations and Signal Warrants

The two terminus intersections, SW Oregon Street / Ice Age Drive and SW 124t Avenue / Ice Age Drive-
Blake Street, were analyzed as both a two-way stop-control and traffic signal under 2045 total traffic
conditions, representing at least a 20-year design life for the new Ice Age Drive and ferminus intersections.
Figure 5 shows the estimated traffic volumes, assumed lane configurations, and operations for both
scenarios. See Appendix D for the 2045 Synchro operations worksheets and signal warrant worksheets.

SW Oregon Street/ Ice Age Drive

As shown, the intersection of SW Oregon Street / Ice Age Drive is forecast to operate at LOS F during the
AM and PM peak hours as a two-way stop-control intersection. During the PM peak hour, the critical
westbound approach would be nearly at the capacity threshold (V/C of 0.99). If signalized, the intersection
would operate well below its capacity (V/C of 0.48 and 0.69 during the AM and PM peak hour,
respectively) and with reduced delay.

Kittelson & Associates, Inc.
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Kittelson conducted an analysis of MUTCD ftraffic signal warrants under the projected 2045 traffic volumes
and found that Warrant #1 (eight-hour volumes), Warrant #2 (four-nour volumes), and Warrant #3 (peak
hour volumes) will be met. A sensitivity analysis was conducted to estimate at what level of re-development
could occur within TEA before a fraffic signal will be needed at the SW Oregon Street / Ice Age Drive
intersection. The sensitivity analysis considered 0%, 25%, 50%, and 75% re-development of the middle
parcels. Table 2 provides the intersection operations under each scenario and indicates whether signal
warrants are met. See Appendix E for the 2045 Sensitivity Synchro operations worksheets and signal warrant
worksheets.

Table 2 - SW Oregon Street/Ice Age Drive 2045 Sensitivity Analysis

Warrant 1 - Yes

0.14 C 24.6 0.50 E 44.7
0% 0/0 Warrant 2 - Yes
(WBL)  (WBL)  (WBL)  (WBL) (WBL) (WBL) o o o
Warrant 1 - Yes
0.18 D 30.1 0.61 F 55.1
25% 136 /119 Warrant 2 - Yes
(WBL)  (WBL)  (WBL)  (WBL] (WBL) (WBL) o oo
Warrant 1 - Yes
0.24 E 38.6 0.73 F 69.7
50% 272 [ 239 Warrant 2 - Yes
(WBL)  (WBL)  (WBL)  (WBL] (WBL) (WBL) o oo
Warrant 1 - Yes
75% 407 / 358 O F 9057 05 F i Warrant 2 - Yes

(WBL) (WBL) (WBL)  (WBL)  (WBL)  (WBL) Warrant 3 - Yes

As shown in Table 2, Warrant #1 and Warrant #2 are met by 2045 without any re-development of the TEA
and Warrant #3 is met after 25% of re-development occurs. Given the goal of Ice Age Drive is fo promote
re-development of the TEA and a signal will be warranted with the first developments, the City intends to
install a traffic signal at the intersection SW Oregon Street / Ice Age Drive with the construction of Ice Age
Drive. Signalizing the intersection is consistent with the Oregon Street Access Management Plan
recommendations.

SW 124t Avenue/ Ice Age Drive

The intersection of SW 124th Avenue / Ice Age Drive-SW Blake Street is forecast to operate at LOS F and over
capacity during the PM peak hour under 2045 volumes (V/C of 1.95). The overcapacity, critical movement,
is the eastbound left-turn movement from Ice Age Drive to go northbound on SW 124" Avenue. If
signalized, the intersection is forecast to operate within capacity during the AM and PM peak hours (V/C of
0.42 and 0.65, respectively).

Signal warrants were evaluated and Warrant #1 (eight-hour volumes), #2 (four-hour volumes), and #3
(peak hour volumes) are all forecast to be met under 2045 traffic conditions. A sensitivity analysis was
conducted to estimate at what level of redevelopment could occur within TEA before a traffic signal will
be needed at the SW 124t Avenue / Ice Age Drive-Blake Street intersection. The sensitivity analysis
considered 0%, 25%, 50%, and 75% re-development of the middle parcels. Table 3 provides the intersection

Kittelson & Associates, Inc.
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operations under each scenario and indicates whether signal warrants are met. See Appendix E for the
2045 Sensitivity Synchro operations worksheets and signal warrant worksheets.

Table 3 - SW 124th/Ice Age Drive 2045 Sensitivity Analysis

Warrant 1 — No

0.15 26 0.48 F 54.1
0% 0/0 D (EBL) Warrant 2 - No
(EBL) (EBL) (EBL) (EBL) (EBL) Warrant 3 — No
Warrant 1 - Yes
0.22 30.2 0.83 F 100.6
25% 136 /119 D (EBL) Warrant 2 — No
(EBL) (EBL) (EBL)  (EBL)  (EBL) Warrant 3 - Yes
Warrant 1 - Yes
0.28 353 1.19 F 204.3
50% 272/ 239 (EBL) E (EBL) (EBL) (EBL) (EBL) (EBL) Warrant 2 - Yes

Warrant 3 - Yes

Warrant 1 - Yes
75% 407 / 358 0.36 E (EBL) (‘:EQBI?) (IE':f) (E:L) ?::S Warrant 2 - Yes
Warrant 3 - Yes

As shown in Table 3, the critical eastbound left-turn movement exceeds its capacity between 25-50%
development of the TEA. Additionally, a signal is forecast to be warranted at approximately 25%
development. This analysis suggests that there may not be an operational need for a traffic signal at the
SW 124th Avenue / Ice Age Drive-Blake Street intersection until approximately 25%, or 185,000 square feet of
light industrial development is constructed within the TEA, beyond the identified near-term known
developments.

Given the intersection of SW 124th Avenue / Ice Age Drive is beyond the limits of the City-led Ice Age Drive
roadway project, it is recommended that future volumes on Ice Age Drive be monitored and the need for
a traffic signal be evaluated with future development applications.

Kittelson & Associates, Inc.
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Signal Design Considerations

The following section outlines the design the fraffic signal design considerations for the proposed traffic
signal at SW Oregon Street / Ice Age Drive.

In 2021 DKS Associates analyzed future roadway connections to SW Oregon Street between Tonquin Road
and Tualatin-Sherwood Road as part of the Oregon Street Access Management Plan (AMP) process
(Reference 6). See Appendix F for the Sherwood Oregon Street Access Management Plan. Three
alternatives were provided. Alternative 3 discusses the construction of a new east-west collector between
SW Oregon Street and 124" Avenue. This connector is known as Ice-age Drive and is currently in the design
process. It is recommended within the AMP that a signalized intersection be provided at the connection of
the east-west collector to SW Oregon Street. Additionally, the AMP recommended the driveway to SW
Oregon Street from Taxlot 25128C102 be closed and reconstructed to connect to the traffic signal at the
time the new SW Oregon Street / Ice Age Drive intersection is constructed.

In advance of Ice Age Drive construction in 2024, the Sherwood Commerce Center is constructing a
temporary site driveway with an exclusive right-turn lane along SW Oregon Street approximately 250 feet
south of the proposed intersection. When Ice Age Drive is complete, this driveway will be removed and
replaced by a right-turn lane at the proposed signal and Sherwood Commerce Center site trips will instead
use a new driveway with direct access to Ice Age Drive.

Additionally, the existing direct access from Taxlot 25128C700 (which is currently City owned) to SW Oregon
Street will be removed when Ice Age Drive is constructed, as a new driveway to this parcel will be provided
to Ice Age Drive.

Appropriate left-turn phasing was determined based on guidance from ODOT’s Traffic Signal Policy and
Guidelines (Reference 7). The reported traffic signal operations and following queueing summary therefore
includes these left-turn phasing assumptions.

SW Oregon Street

Given the anticipated future traffic volumes and characteristics, protected/permissive left-turn signal
phasing should be provided along SW Oregon Street. Under future year 2045 AM peak hour fraffic volumes,
the product of the southbound left-turn and northbound through volumes exceeds the 50,000 threshold for
protected/permissive phasing. Additionally, given the industrial nature of the TEA, heavy vehicles are
expected to routinely make the southbound left-turn to Ice Age Drive which further supports providing
protected left-turn phasing.

Ice Age Drive

Per the ODOT guidance, permissive left-turn phasing should be provided along Ice Age Drive. Given the
future 2045 eastbound and westbound through volumes, the product of opposing through and left-turn
hourly volumes in future year 2045 is well below the 50,000 threshold for protected/permissive phasing.
Additionally, by not providing eastbound or westbound protected left-turn phases, more green time is
available for the higher volume northbound and southbound approaches.

Kittelson & Associates, Inc.
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Quevueing
The forecast 95™M-percentile queues were examined at SW Oregon Street / Ice Age Drive. Table 4 provides
a summary of the key project 2045 95 percentile queues by approach, rounded up to the nearest 25 feet

(approximately one vehicle length).

Table 4 - SW Oregon Street / Ice Age Drive Future Year 2045 95t Percentile Queues

95th Percentile
Quevue Length (feet) Recommended

Intersection Movement Storage Length
(feet)
Northbound left <25 <25 100
Northbound through 125 100 -
Northbound right 50 <=25 125
Westbound left <25 75 75
SW Oregon Street /

Ilce Age Drive Westbound through/right <25 125 -
Southbound left <=25 <=25 150!
Southbound through/right 50 250 -
Eastbound left/through/right <25 <25 =

1250 feet of storage is needed for the 95t percentile southbound through/right queues to avoid blocking the southbound
left-turn vehicles, however, to provide adequate space for a northbound left-turn vehicle using the driveway
approximately 350 feet north of the driveway, a storage length of 150 feet is recommended.

Queuing analysis outlined in Table 4 suggests 125 foot storage lengths are needed for the left-turn and
right-turn lanes to ensure the turn lanes will not be blocked by northbound through vehicles stopped at the
signal. Given the low northbound left-turn volume, a 100 foot storage length is recommended. The right turn
lane taper shall be designed per Washington County Road Standard section 320.050 Transitions.

Additionally, the queuing analysis suggests 250 feet of southbound left-turn storage is needed to provide

sufficient storage for southbound left-turn vehicles to not be impeded by through vehicles queues at the

fraffic signal. However, to avoid the left-turn lane taper occurring at the driveway approximately 350 feet
north of the intersection, and to allow a northbound left-turn at this driveway to use the two-way left-turn

lane to wait for a gap, a 150 foot southbound left-turn lane is recommended.

As shown in Figures 6 and 7, forecast 2045 95t percentile queues on SW Oregon Street are not anticipated
to restrict access to any driveways along Oregon Street with the exception of the existing residential
driveway that will closed and reconfigured to use the new traffic signal once constructed.

Kittelson & Associates, Inc.
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The proposed cross section on SW Oregon Street will provide centerline-to-curb width consistent with
Washington County ultimate collector cross section on the east side of the roadway. However, as the
project is only constructing a partial widening, the interim striping will provide 12 foot wide left-turn lanes
(consistent with the existing condition) and the extra 1 foot width will be included in the bicycle lane. This is
consistent with the recently approved Sherwood Commerce Center SW Oregon Street frontage
improvements. See the figure on the following page for the proposed cross sections.

Additionally, north of the new SW Oregon Street/Ice Age Drive intersection, the City plans to terminate the
new SW Oregon Street curbline just beyond the curb return radius and provide a taper back to the existing
curb which is offset approximately 1 foot inward. The remaining curbline reconstruction and frontage
improvements along Taxlot 25128C700 would be provided by others af time of property redevelopment.

Considering the industrial nature of the TEA, truck turning checks of a WB-67 design vehicle utilizing Autoturn
software were conducted at the planned SW Oregon Street/Ice Age Drive intersection. The county
minimum 40-foot curb return radii for arterial-collector intersections would not accommodate the design
vehicle furning movements; therefore, the proposed geometric design uses “two-center” curves at the
northeast and southeast corners of the intersection. The supporting fruck turning exhibits are provided in
Appendix G.

Kittelson & Associates, Inc.
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Summary of Key Findings and Recommendations

Based on the completed traffic analysis the following findings and recommendations should be carried
forward to the final design of Ice Age Drive:

The intersection of SW 124" Avenue / Ice Age Drive should remain a two-way stop confrol in the near
term. Future volumes on Ice Age Drive should be monitored and the need for a traffic signal be
evaluated with future development applications.

A traffic signal at the intersection of SW Oregon Street / Ice Age Drive should be installed with the
construction of Ice Age Drive. Key signal design considerations include:

Closing the residential driveway from Taxlot 25128C102 immediately north of the new SW Oregon
Street / Ice Age Drive signalized intersection, as outlined in the Oregon Street Access Management
Plan completed in 2021.

Closing the existing direct access from Taxlot 25128C700 (currently City owned) at the time of
redevelopment, as a new access will be provided to Ice Age Drive.

Constructing a northbound right-turn lane with 125 feet of storage and a taper designed per
Washington County Road Standard section 320.050 Transitions.

Removing the temporary Sherwood Commerce Center driveway on SW Oregon Street.

Re-striping a southbound left-turn lane at the new traffic signal with 150 feet of storage and then a
continuation of the existing center furn lane.

Implementing protected-permissive left-turn phasing on SW Oregon Street and permissive left-turn
phasing on Ice Age Drive.
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Appendix A:
2022 Traffic Counts Data Sheets
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Appendix B:

Washington County Travel Demand Modeling
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Appendix C:
2025 Synchro Operations and

Signal Warrant Worksheets
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Appendix D:
2045 Synchro Operations and
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Appendix E:
2045 Sensitivity Synchro Operations and

Signal Warrant Worksheets
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Appendix F:

Oregon Street Access Management Plan
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Appendix G:
WB-67 Truck Turning Exhibits
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