KITTELSON 851 SW 6th Avenue, Suite 600

Portland, OR 97204

& ASSOCIATES 5032285230

TECHNICAL MEMORANDUM #5

December 17, 2025 Project# 27003.041
To: Teresa Penninger, Oregon Department of Transportation
From: Kristine Connolly, PE, Dhruv Nair, & Nick Foster, AICP, RSP+
Project: 1-84 Exit 159 Tower Road IAMP

Subject: Detailed Evaluation of Selected Concepts

This memorandum describes and evaluates a select number of interchange and local circulation
improvement concepts developed to provide for long-term growth in the vicinity of the Interstate 84 (I-
84) Exit 159 interchange. These concepts were rooted in the preliminary concept development and
evaluation process in which two stages of concept evaluation were conducted.

First, a set of eleven preliminary concepts were developed by the project team based on input from the
project’'s advisory committees. The project team screened these concepts and solicited feedback from the
advisory committees. Based on this screening, the Project Management Team selected five concepts to
move forward for more detailed evaluation. These selected concepts are the focus of this Technical
Memorandum.

Summary of Preliminary Concept Evaluation

The Exit 159 interchange and local circulation improvement ideas were initially developed by members of
the project team, the Technical Advisory Committee (TAC), and the Public Advisory Committee (PAC) at
the March 12, 2025, TAC/PAC meetings to address known, and anticipated future, geometric and traffic
operations and safety conditions. Following these initial work sessions, the project team distilled the ideas
presented at the meeting into eleven unique preliminary concepts. These eleven concepts were then
evaluated by the project team and five concepts were chosen to be evaluated at a more detailed level.
Table 1 summarizes the results of this screening process. Sketches of the alternatives and a summary of
initial screening criteria are included in Attachment "A".
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Table 1. Exit 159 Preliminary Concept Screening Results

Concept Description Included for Justification

Further
Evaluation?

Concept #1 — Traditional Yes Concept accommodates critical movements, enables phased implementation, has a
Diamond Interchange relatively lower anticipated construction cost, requires relatively less right-of-way
with Signalization (ROW), and supports freight maneuverability.

Concept #2 — Traditional Yes Concept accommodates critical movements, enables phased implementation, has a
Diamond Interchange relatively lower anticipated construction cost, requires relatively less ROW, and may
with Roundabouts provide the best safety performance. Freight maneuverability within the

roundabouts would be a key design consideration.

Concept #3 - Tight Yes Concept accommodates critical movements, requires the least amount of ROW,

Diamond Interchange has a relatively lower anticipated construction cost, has the fewest Bonneville
Power Administration (BPA) infrastructure impacts compared to other concepts,
and supports freight maneuverability.

Concept #4 — Partial No Although this concept could potentially provide property access to the tax lot
Cloverleaf A (Northeast northwest of the interchange, a configuration aligning an access road with a ramp
loop ramp) terminal is unlikely to be approved. Compared to other Partial Cloverleaf concepts,

this configuration does not accommodate the critical movement.

Concept #5 — Partial No Although this concept offers the potential to preserve the existing bridge, enable
Cloverleaf A (Northeast phased implementation, and enhances safety compared to some of the other

and Southwest loop concepts, it would require a significant amount of ROW and result in greater BPA
ramps) impacts compared to other concepts.

Concept #6.A — Partial Yes Concept accommodates critical movements, enables phased implementation has a
Cloverleaf B (Northwest relatively lower anticipated construction cost and supports freight maneuverability.
loop ramp) with Traffic

Signals

Concept #6.B — Partial Yes Concept accommodates critical movements, allows phased implementation, and
Cloverleaf B (Northwest has a considerably lower anticipated construction cost by preserving the existing
loop ramp) with bridge while supporting the study area’s full anticipated growth. Concept may also
Roundabouts provide the best safety performance.

Concept #7 — Diverging No Although this concept accommodates the critical movement, requires relatively
Diamond Interchange less ROW, and is likely to result in better safety performance than some other

alternatives, it would result in greater BPA infrastructure impacts and has the
potential for reduced freight maneuverability compared to other concepts.

Concept #8 — Single Point No Although this concept accommodates the critical movement, requires relatively
Urban Interchange less ROW, and supports freight maneuverability, it is expected to have higher costs
compared to other concepts.

Concept #9 — Split No This concept is expected to have significantly higher costs compared to other

Diamond Interchange options to accommodate a second bridge structure, ROW, and BPA infrastructure
impacts.

Concept #10 — New No This concept is expected to have significantly higher costs compared to other

Interchange options to accommodate a second bridge structure, ROW, and BPA impacts. This

concept could be paired with any of the other concepts, but would require a separate
planning process to justify a new interchange.

Based on the preliminary screening outlined above, the project team performed a more detailed analysis
of Concept #1, Concept #2, Concept #3, Concept #6.A and Concept #6.B. This analysis is described in the
following section of this memorandum.
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Detailed Evaluation of Select Concepts

Concept #1, #2, #3 and #6.A and #6.B were further evaluated with respect to future traffic operations,
bicycle and pedestrian accommodations, safety effects, and planning-level cost estimates. Refined
concept drawings were also prepared that consider the area’s topography and the geometric and traffic
control needs at the study intersections. These drawings are shown in Figure 1, 2, 3, 4 and 5 respectively.
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Concept #1 - Traditional Diamond Interchange with Signalization Figure
Morrow County, OR 1
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Tower Road IAMP August 2025

Layout Tab: TM 5 Figure 2
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Concept #2 - Traditional Diamond Interchange with Roundabouts
Morrow County, OR
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Tower Road IAMP August 2025

Layout Tab: TM 5 Figure 3
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Concept #3 - Tight Diamond Interchange Figure
Morrow County, OR 3
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Tower Road IAMP August 2025

Concept 6.A - Partial Cloverleaf Interchange with Signalization Figure
Morrow County, OR 4
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Tower Road IAMP August 2025
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Concept 6.B - Partial Cloverleaf Interchange with Single Lane Roundabouts Figure
Morrow County, OR 5
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FUTURE TRAFFIC OPERATIONS

The project team analyzed year 2045 AM and PM peak hour transportation operations at the project
study intersections for all five concepts. The traffic operations analysis was performed in accordance with
the same methodologies used for the existing conditions operations analysis, presented in the
Methodology Memorandum (Reference 1). The traffic operations analysis in the Future Baseline Conditions
Memorandum (Reference 2) was performed assuming that existing stop-control remained at all study
intersections. Where this did not result in intersections meeting their mobility targets and planning-level
signal warrants were met, the project team modified the concept design to include either traffic signals or
roundabouts and modifications to lane configurations.

ODOT uses volume-to-capacity (v/c) ratios to assess intersection operations. Table 6 of the Oregon
Highway Plan (OHP — Reference 3) and Table 1200-2 of the Oregon Highway Design Manual (HDM —
Reference 4) provide maximum v/c ratios for all signalized and unsignalized intersections located outside
the Portland metropolitan area. The OHP ratios are used to evaluate existing and future no-build
conditions, while the HDM ratios are used in the creation of future alternatives that involve projects along
state highways. Per the OHP, the maximum v/c ratio for ramp terminals is the more restrictive of the v/c
ratio for the crossroad, or 0.85. Tower Road is categorized as a district/local interest road that provides
connection to 1-84. All study intersections along Tower Road are located outside the Boardman Urban
Growth Boundary (UGB). I-84 is classified as a Statewide Interstate and is a designated freight route in the
study area and is outside of the UGB. Table 2 summarizes the v/c ratios that will be used to identify
existing and projected future traffic conditions at the ODOT study intersections and the 1-84 mainline.

Table 2. ODOT Mobility Targets

Highway Design Manual

Standard
Oregon Highway Plan Mobility
Intersection Target! Signalized
1 I-84 WB Off-Ramp/Tower V/C =075 V/C = 0.802 V/C=0.80
Road
2 I-84 EB Off-Ramp/Tower V/C =0.75 V/C = 0.802 V/C=0.80;
Road
N/A I-84 WB Mainline V/C =0.70 V/C = 0.60
N/A |1-84 EB Mainline V/C =0.70 V/C = 0.60

'Source: ODOT Crash Reduction Factor Manual
2The Mobility Target for interchanges will be updated to 0.80 in the 2027 HDM

Morrow County (County) uses level of service (LOS) to assess intersection operations. Per the County's
Transportation System Plan (TSP — Reference 5), the County's target is LOS C for unincorporated areas. For
unsignalized intersections, the LOS applies only to movements turning to and from the major street. Table
3 summarizes the performance standards that will be used to evaluate existing and projected future traffic
conditions at County study intersections.
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Table 3. County Performance Standards

Map ID Intersection Traffic Control’ Performance Standard?
3 Tower Road/Love's Northern Driveway TWSC LOS C
4 Tower Road/Love's Southern Driveway TWSC LOS C
5 Tower Road/Kunze Lane TWSC LOS C
6 Tower Road/Boardman Airport Lane TWSC LOSC

2TWSC = Two-Way Stop Control.
3LOS = level of service.

Concept #1

Concept #1 upgrades the existing diamond interchange to address anticipated growth in the study area
by installing traffic signals at both ramp terminals, adding lanes to the ramp terminals and interchange
on/off ramps to provide capacity for future traffic volumes, expanding the bridge over -84 to 6 lanes to
accommodate projected future volumes, realigning and extending the 1-84 on/off ramps, and
constructing a two-lane overpass bridge to provide access to the area north of the railroad.

Additionally, to support growth south of the interchange, expanded traffic signals were evaluated for
Tower Road at the intersections with Love’s Southern Driveway, Kunze Lane, and Boardman Airport Lane,
along with widening Tower Road and the intersections to accommodate future traffic volumes. Although
Concept #1 currently feature traffic signals at these three intersections, traffic control would be
interchangeable with the roundabout control currently featured in Concept #2 and detailed in the next
section of the report.

A preliminary traffic signal warrant analysis was prepared using guidance from the ODOT Analysis
Procedure Manual (APM, Reference 6). Based on this planning level analysis, most intersections are
expected to meet signal warrants in 2045 with the anticipated future traffic volumes. The Loves's Southern
Driveway/Tower Road intersection may not meet signal warrants, depending on how anticipated right
turn volumes are considered in the analysis. However, without a modification to the control at this
intersection, it is not projected to meet the County's operational performance target. Therefore the
operational analysis for this intersection was also modeled as a signalized intersection to show how this
mitigation could allow the intersection to meet the County's target. An engineering study, considering the
signal warrants, should be conducted prior to a signal being installed at this or other intersections.
Attachment “B” includes the details of the signal warrant analysis.

Lane configurations and traffic control devices, projected traffic volumes and operational performance for
Concept #1 during the year 2045 are illustrated in Figure 6. Intersection operations worksheets are shown
in Attachment “C".
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As shown in Figure 6, most intersections are expected to meet their respective ODOT and County mobility
targets, except the Tower Road/Love’s Northern Driveway (Intersection #3). The westbound right-turn
movement is expected to operate at LOS D during the PM peak hour (exceeding the County target of LOS
C). However, the movement operates under capacity with a V/C ratio of 0.54 and vehicles have the
alternative option to utilize the proposed traffic signal at the Southern Driveway to make this movement,
if desired.

INTERCHANGE PHASING PLAN

Phasing will primarily depend on the location and scale of future development. Additional factors, such as
roadway and intersection capacity, as well as funding availability, will also influence the timing of phased
implementation. Some of the fundamental components of each concept may be constructed as funding
becomes available, while others may be triggered by broader regional growth or more immediate
development near the interchange.

The fundamental components of Concept #1 are listed below:

A. Realignment of Ramp Terminals: Realign the ramp terminals to improve sight distance and
enhance truck turning radii at the westbound off-ramp.

B. Signalization at Ramp Terminals: Addition of traffic signals at each ramp terminal on Tower
Road. At the westbound ramp terminal, the southbound approach would include a separate short,
channelized right-turn lane and a channelized westbound right-turn lane. At the eastbound ramp
terminal, channelized right-turn lanes would be added to the eastbound and northbound
approaches.

C. Widen Interchange Bridge: The bridge will be widened to add an additional southbound lane. A
second circulating lane will be added to the roundabouts at the ramp terminals. At the
westbound ramp terminal, the southbound approach will include an additional through lane, and
the westbound approach will include an additional left-turn lane. At the eastbound ramp terminal,
the northbound approach will add an additional through lane and the eastbound on-ramp will be
widened to accommodate a second lane.

D. Railroad Overpass: 2-Lane overpass to be constructed over railroad to provide better access to
parcels north of the interchange.

Table 4 outlines the components of Concept #1 and the level of development, based on the total
development projected in Technical Memorandum #4, that would trigger the component.
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Table 4. Concept #1 Component Triggers Based on Levels of Projected 2045 Development

Percentage of Projected 2045 Development to Trigger
Component

With Development North of I- Without Development North
84 of 1-84

Component
ID

Component

WB Ramp EB Ramp WB Ramp EB Ramp
Terminal Terminal Terminal Terminal

Realignment of Ramp

A Terminals A
ianalizati R
B Signa |zat|o.n at Ramp 259 359 30% 60%
Terminals
C Widening of Interchange 20% 60% 45% 100%
Bridge
D Railroad Overpass N/A

A sensitivity analysis was also conducted to determine the lane configurations required to accommodate a
lower growth scenario. With approximately half of the anticipated growth, a 4-lane bridge section (similar
to what is currently provided at Bigg's Junction) would provide adequate capacity to meet mobility targets
at the interchange ramp terminals. The results of this sensitivity analysis are summarized in Table 5.

Kittelson & Associates, Inc.



December 17, 2025 Page 14
I-84 Exit 159 Tower Road IAMP Detailed Evaluation of Selected Concepts

Table 5. Sensitivity Analysis of Performance with 4-lane and 5-Lane Bridge under Half- and Full-
Buildout

Lane Growth LOS Intersection Delay V/C Ratio
Intersection Configurations’ Year (AM/PM) (AM/PM) (AM/PM)
4-Lane Bridge
o NBLNBT  2035-Half C/D 32.9/383 0.56/0.56
-84 WB Off- o SBT,SBT/R  Buildout
Ramp/Tower Road e WBL, 2045 — Full
WBT/R Buildout D/E 41.1/55.1 0.92/0.93
o NBT,NBT,  2035-Half A/A 2.8/43 0.42/0.30
-84 EB Off- NBR Buildout
Ramp/Tower Road e SBL, SBT 2045 — Full
e EBL/T, EBR Buildout A/A 4.3/3.2 0.72/0.49
5-Lane Bridge
o NBLNBT  2035-Half D/D 35.6/37.1 0.38/0.46
I-84 WB Off- e SBT,SBT/R  Buildout
Ramp/Tower Road *  WBLWBL 045 - Full /D 32.4/37.5 0.64/0.77
WBT/R Buildout
o NBLNBT  2035-Half A/A 2.5/4.2 0.25/0.21
I-84 EB Off- e SBT,SBT/R  Buildout
Ramp/Tower Road e WBL WBL 2045 Full A/A 3.0/3.0 0.44/0.37
WBT/R Buildout

"NB=northbound, SB=southbound, EB=eastbound, WB=Westbound, L=left, R=right, T=through

Concept #2

Concept #2 modernizes the existing diamond interchange to accommodate anticipated growth in the
study area by installing roundabouts at both ramp terminals, adding lanes to the ramp terminals and
interchange on/off ramps to accommodate future traffic volumes, expanding the bridge over -84 to 3
lanes to accommodate future volumes, realigning and extending the -84 on/off ramps, and constructing
a two-lane overpass bridge to provide access to the area north of the railroad.

Additionally, to support growth south of the interchange, roundabouts were evaluated for Tower Road at
the intersections with Love’'s Southern Driveway, Kunze Lane, and Boardman Airport Lane, along with
widening Tower Road and the intersections to accommodate future traffic volumes. Although Concept #2
currently features roundabouts at these three intersections, traffic control would be interchangeable with
the signalization currently featured in Concepts #1 detailed above.

Lane configurations and traffic control devices, projected traffic volumes and operational performance for
Concept #2 during the year 2045 are illustrated in Figure 7. Intersection operations worksheets are shown
in Attachment “D".
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As shown in Figure 7, most intersections are expected to meet their respective ODOT and County mobility
targets, except the Tower Road/Love’s Northern Driveway (Intersection #3). The westbound right-turn
movement is expected to operate at LOS D during the PM peak hour (exceeding the County target of LOS
C). However, as described earlier, the movement operates under capacity with a V/C ratio of 0.54 and
vehicles have the alternative option to utilize the proposed traffic signal at the Southern Driveway to make
this movement, if desired.

INTERCHANGE PHASING PLAN

Phasing of Concept #2 will depend on the location and scale of future development, as well as roadway
capacity and funding availability. Some components may be built as funding allows, while others will be
triggered by regional growth or more immediate development near the interchange.

The fundamental components of Concept #2 are listed below:

E. Realignment of Ramp Terminals: Realign the ramp terminals to improve sight distance and
enhance truck turning radii at the westbound off-ramp.

F. Single Lane Roundabouts: Addition of a single lane roundabout at each ramp terminal on Tower
Road. At the westbound ramp terminal, the southbound approach would include a separate short
channelized right turn lane and a channelized westbound right-turn lane. At the eastbound ramp
terminal, channelized right-turn lanes would be added to the eastbound and northbound
approaches.

G. Widen Interchange Bridge: The bridge will be widened to add an additional southbound lane. A
second circulating lane will be added to the roundabouts at the ramp terminals. At the
westbound ramp terminal, the southbound approach will include an additional through lane, and
the westbound approach will include an additional left-turn lane. The eastbound on-ramp will
also be widened to accommodate a second lane.

H. Railroad Overpass: 2-Lane overpass to be constructed over railroad to provide better access to
parcels north of the interchange.

Table 6 outlines the components of Concept #2 and the level of development, based on the total
development projected in Technical Memorandum #4, that would trigger the component (i.e., when one
of the study intersections is expected to fail to meet ODOT's mobility targets).

Kittelson & Associates, Inc.
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Table 6. Concept #2 Component Triggers Based on Levels of Projected 2045 Development

Percentage of Projected 2045 Development to Trigger
Component

Component
ID

With Development North of I- Without Development North
84 of 1-84

Component

WB Ramp EB Ramp WB Ramp EB Ramp
Terminal Terminal Terminal Terminal

Realignment of Ramp

A Terminals N/A
B Single Lane Roundabouts 25% 35% 30% 60%
C Widen Interchange 60% 100% 75% 100%
Bridge
D Railroad Overpass N/A
Concept #3

Concept #3 includes many of the same modifications as Concept #1 to address anticipated growth in the
study area—such as signalizing both ramp terminals, adding lanes at the ramp terminals and along the
interchange ramps to increase capacity, expanding the 1-84 overpass to 6 lanes, and constructing a two-
lane overpass bridge to provide access north of the railroad. However, unlike Concept #1, Concept #3
realigns the 1-84 on/off ramps to bring them closer together. This adjustment increases the separation
between the interchange and both the railroad to the north and the nearby intersections to the south.

South of the interchange, Concept #3 includes the same modifications as Concept #1 including the
evaluation of expanded traffic signals along Tower Road at the intersections with Love's Southern
Driveway, Kunze Lane, and Boardman Airport Lane, as well as the widening of Tower Road to
accommodate future traffic volumes. While Concept #3 currently features traffic signals at these
intersections—similar to Concept #1—the traffic control could be interchanged with the roundabout
configurations presented in Concept #2.

Lane configurations, traffic control devices, projected traffic volumes, and operational performance for
Concept #3 in the year 2045 are illustrated in Figure 8. Intersection operations worksheets are shown in
Attachment “E".
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As shown in Figure 8, most intersections are expected to meet their respective ODOT and County mobility
targets, except the Tower Road/Love’s Northern Driveway (Intersection #3). The westbound right-turn
movement is expected to operate at LOS D during the PM peak hour (exceeding the County target of LOS
C). However, as described earlier, the movement operates under capacity with a V/C ratio of 0.54 and
vehicles have the alternative option to utilize the proposed traffic signal at the Southern Driveway to make
this movement, if desired.

INTERCHANGE PHASING PLAN

The relocation of the interchange ramp terminals and the necessary construction of associated retaining
walls makes phasing the construction of Concept #3 infeasible.

Concept #6.A

Concept #6.A converts the northern half of the existing diamond interchange into a partial cloverleaf with
the addition of a westbound loop ramp, signalization of both ramp terminals at Tower Road, and
additional lanes at the ramp terminals and along the on- and off-ramps to accommodate future traffic
volumes. The -84 ramps would be realigned and extended, and the existing bridge over I-84 would be
widened to four lanes.

South of the interchange, Concept #6.A includes the same modifications as Concepts #1 and #3, with
traffic signals along Tower Road at the intersections with Love’s Southern Driveway, Kunze Lane, and
Boardman Airport Lane, as well as widening Tower Road to accommodate future traffic volumes. Similar
to Concepts #1 and #3, traffic control south of the interchange on Tower Road can be the roundabout
configurations proposed in Concept #2.

Lane configurations and traffic control devices, projected traffic volumes and operational performance for
Concept #6.A during the year 2045 are illustrated in Figure 9. Intersection operations worksheets are shown
in Attachment “F".

As shown in Figure 9, most of the intersections are expected to meet their respective ODOT and County
mobility targets, except the Tower Road/Love’s Northern Driveway (Intersection #3). The westbound right-
turn movement is expected to operate at LOS D during the PM peak hour which exceeds Morrow
County’s mobility target. However, as described earlier, the movement operates under capacity with a V/C
ratio of 0.54 and vehicles have the alternative option to utilize the proposed traffic signal at the Southern
Driveway to make this movement, if desired.
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INTERCHANGE PHASING PLAN

Phasing of Concept #6.A will depend on the location and scale of future development, along with

roadway capacity and funding availability. Certain components may be constructed as funding becomes

available, while others may be initiated by regional growth or nearby development.

The fundamental components of Concept #6.A are listed below:

A.

Realignment of Ramp Terminals: Realign the ramp terminals to improve sight distance and
enhance truck turning radii at the westbound off-ramp.

Loop Ramp: Convert the existing interchange to a partial cloverleaf interchange through addition
of westbound (WB) loop ramp in the northwest corner of the interchange. The eastbound (EB)
approach will have separate left and right turn lanes and the existing southbound through lane
will be converted to a shared through-right turn lane allowing for access onto westbound 1-84.
The existing WB off-ramp will be retained and used exclusively by trucks carrying over-height
loads that cannot fit under the bridge.

Separate Left and Right Turn Lanes: Add a right turn lane to the EB approach of the 1-84 EB
ramp terminal at Tower Road.

Channelized Right Turn Slip Lanes: Add slip lanes for right turning movements.

Signalization at Ramp Terminals: Addition of traffic signals at each ramp terminal on Tower
Road.

Widen Interchange Bridge: The bridge will be widened to add an additional southbound lane.
Left-turn lanes will also be added on the bridge for the southbound approach to the eastbound
ramp terminal and the northbound approach to the westbound ramp terminal.

Table 7 outlines the components of Concept #6.A and the level of development, based on the total
development projected in Technical Memorandum #4, that would trigger the component (i.e., when one

of the study intersections is expected to fail to meet ODOT's mobility targets).

Kittelson & Associates, Inc.
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Table 7. Concept #6.A Component Triggers Based on Levels of Projected 2045 Development

Percentage of Projected 2045 Development to Trigger
Component

With Development North of I- Without Development North
84 of 1-84

Component

ID Component

WB Ramp EB Ramp WB Ramp EB Ramp
Terminal Terminal Terminal Terminal

Realignment of Ramp

= Terminals A

B Loop Ramp 25% N/A 30% N/A

C il o o o
h li Right T

b C anneSIliz::I-al:gs t Turn 259% 35% 30% 60%
Wi | h

. IdenB:::: ange 70% 65% 100% 100%

Concept #6.B

Similar to Concept #6.A, Concept #6.B converts the northern half of the existing diamond interchange into
a partial cloverleaf with the addition of a westbound loop ramp, single-lane roundabouts at both ramp
terminals, and additional lanes at the ramp terminals and along the on- and off-ramps to accommodate
future traffic volumes. The 1-84 ramps would be realigned and extended, and Concept #6.B is the only
option that preserves the existing two-lane bridge.

South of the interchange, Concept #6.B includes the same modifications as Concepts #2 with

roundabouts evaluated along Tower Road at the intersections with Love’'s Southern Driveway, Kunze Lane,
and Boardman Airport Lane, as well as widening Tower Road to accommodate future traffic volumes. The
traffic control can be replaced with the roundabout configurations proposed in Concepts #1, #3 and #6.A.

Lane configurations and traffic control devices, projected traffic volumes and operational performance for
Concept #6.B during the year 2045 are illustrated in Figure 10. Intersection operations worksheets are
shown in Attachment “G".

As shown in Figure 10, most intersections are projected to meet their respective ODOT and County
mobility targets, except for Tower Road/Love’s Northern Driveway (Intersection #3). During the PM peak
hour, the westbound right-turn movement is expected to operate at LOS D, exceeding Morrow County’s
mobility target. However, as described earlier, the movement remains well under capacity with a V/C ratio
of 0.54, and drivers could instead use the proposed traffic signal at the Southern Driveway to make this
movement, if desired.
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INTERCHANGE PHASING PLAN

Phasing of Concept #6.B will be guided by the location and scale of future development, as well as
roadway capacity and funding availability. Some components may advance as funding allows, while others
may be driven by regional growth or nearby development.

The fundamental components of the preferred concept interchange are listed below:

A. Realignment of Ramp Terminals: Realign the ramp terminals to improve sight distance and
enhance truck turning radii at the westbound off-ramp.

B. Loop Ramp: Convert the existing interchange to a partial cloverleaf interchange through addition
of westbound (WB) loop ramp in the northwest corner of the interchange. The eastbound (EB)
approach will have separate left and right turn lanes and the existing southbound through lane
will be converted to a shared through-right turn lane allowing for access onto westbound 1-84.
The existing WB off-ramp will be retained and used exclusively by trucks carrying over-height
loads that cannot fit under the bridge.

C. Separate Left and Right Turn Lanes: Add a right turn lane to the EB approach of the 1-84 EB
ramp terminal at Tower Road.

D. Channelized Right Turn Slip Lanes: Add slip lanes for right turning movements.

E. Single Lane Roundabout: Addition of a single lane roundabout at each ramp terminal on Tower
Road.

Table 8 outlines the components of Concept #6.B and the level of development, based on the total
development projected in Technical Memorandum #4, that would trigger the component (i.e,, when one
of the study intersections is expected to fail to meet ODOT's mobility targets).

Table 8. Concept #6.B Component Triggers Based on Levels of Projected 2045 Development

Percentage of Projected 2045 Development to Trigger Component

Component With Development North of 1-84 Without Development North of 1-84
Component

ID
WB Ramp EB Ramp WB Ramp EB Ramp
Terminal Terminal Terminal Terminal

Realignment
A of Ramp N/A
Terminals

B Loop Ramp 25% N/A 30% N/A

Separate
Left and o o o o
C Right Turn 25% 35% 30% 60%

Lanes

Channelized
D Right Turn 25% 35% 30% 60%
Slip Lanes
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Single Lane

O, O, O, O,
Roundabout 60% 55% 80% 75%

|-84 Merge, Diverge and Mainline Segments

The results of the year 2045 traffic operations analysis for I-84 merge, diverge, and mainline segments are
shown in Table 9. To accommodate anticipated future traffic growth and meet ODOT's mobility targets, all
five concepts add a second merge lane on the eastbound on-ramp and a second diverge lane on the
westbound off-ramp. Note that these lanes are only needed for if there is development north of 1-84. With
these additional lanes all segment V/C ratios are projected to remain at or below the target of 0.60 during
the AM and PM peak hours, except for the eastbound merge segment during the PM peak hour, which
reaches a V/C ratio of 0.84 associated with the high volume of ramp traffic merging onto the mainline. To
achieve a V/C ratio below 0.60 at this location would require the addition of a third eastbound through
lane on 1-84, starting at the eastbound on ramp and extending through the rest stop to the east before
merging back to two eastbound lanes. Freeway operations worksheets are shown in Attachment "H.”

Table 9. 1-84 AM and PM Peak Hour Operations

Segment # | Direction Location
1 EB Diverge EB Off-Ramp B B 046 032
2 EB Main EB Off-Ramp to EB On-Ramp A A 010 022
3 EB Merge EB On-Ramp B D 043 084
4 WB Diverge WB Off-Ramp B B 040 034
5 WB Main  WB Off-Ramp to WB On-Ramp A A 011 0.20
6 WB Merge WB On-Ramp B C 031 058

"Level-of-service — defined in terms of vehicle density (passenger car/mile/lane).
2Volume-to-capacity ratio. For merge/diverge segments, the reported v/c indicates worst-case for either the ramp or mainline
facilities.

BICYCLE AND PEDESTRIAN CONSIDERATIONS

All five concepts require reconstruction of the interchange and modifications to existing lane
configurations. As part of these plans, enhancements to bicycle and pedestrian facilities were carefully
considered to improve recreational access to the river via the future extension of the Columbia River
Heritage Trail. All five concepts include a shared-use pedestrian and bicycle path along the east side of
Tower Road between Kunze Lane and the interchange. Through the interchange and across the railroad
overpass, Concepts #1, #3, and #6.A include the addition of sidewalks and bicycle lanes on both sides of
Tower Road, complemented by appropriately placed crosswalks. Concept #2 features a continuation of
the shared-use path on the east side of Tower Road through the interchange and across the railroad
overpass. Both approaches of improving bicycle and pedestrian facilities are functionally interchangeable
and could be applied to any of the concepts depending on the finalized concept design. With the
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preservation of the existing bridge under Concept #6.B, no pedestrian or bicycle facilities would be added
to the bridge itself. However, similar to Concept #2, the shared-use path along the east side of Tower
Road would continue on the northern side of the interchange, with crosswalks provided where
appropriate. Bicycle and pedestrian consideration for all five concepts are detailed in Figures 1, 2, 3, 4 and
5.

FUTURE SAFETY EFFECTS

The crash histories at the study intersections and along the study area roadways were reviewed in the
Existing Conditions: Transportation System Operations Memorandum (Reference 7). Table 10 identifies
crash reduction factors (CRFs) for the roadway and intersection treatments proposed in the five select
concepts. The CMFs are used to estimate the potential change crashes that could occur with the
implementation of the proposed concepts.

Table 10. Crash Modification Factors

Scenario Countermeasures Crash Reduction Appropriate Intersections/Segments
Considered Factor (CRF)
Concepts #1,  Install Rural Traffic Signal 77% (Angle Crashes)! ~ Tower Road/I-84 WB Off-Ramp
#3 and #6.A -58% (Rear-end Tower Road/I-84 EB Off-Ramp .
Crashes)’ Tower Road/Loves Southern Driveway

Tower Road/Kunze Lane

2
44% (All Crashes) Tower Road/Boardman Airport Lane

Concepts #2  Convert interchange ramp
and #6.B terminal to roundabout?

Tower Road/I-84 WB Off-Ramp

0,
47% (All Crashes) Tower Road/I-84 EB Off Ramp

Convert intersection with . Tower Road/Love’s Southern Driveway
. 82% (Injury/Fatal

minor-road stop control to Crashes) Tower Road/Kunze Lane

modern roundabout’ Tower Road/Boardman Airport Lane

'Source: ODOT Crash Reduction Factor Manual

2Source: https://cmfclearinghouse.fhwa.dot.gov/detail.php?facid=325
3Source: https://cmfclearinghouse.fhwa.dot.gov/detail.php?facid=11147

As shown in Table 11 below, Concepts #2 and #6.B are expected to result in a significant decrease in
crashes within the study area when the CRF's from Table 10 are applied. For Concepts #1, #3 and #6.A,
applying the CRF from the ODOT Crash Reduction Factor Manual indicates an overall increase in crash
rates, primarily driven by a projected rise in rear-end crashes. However, installing a traffic signal is
anticipated to significantly lower the risk of angle crashes, which are typically more severe than rear-end
severe crashes. In contrast, when the CRF from the FHWA CMF Clearinghouse is applied to the existing
crash rate, the total number of crashes within the study area is expected to decrease significantly. While
Concepts #1, #3 and #6.A are anticipated to result in an overall increase in crashes using the CRF from the
ODOT Crash Reduction Factor Manual, the severity of crashes is expected to decrease.
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Table 11. Crash Reduction Assessment

Study Intersection Observed Adjusted Crashes/Year | Adjusted Crashes/Year
Crashes/Year' Under Concepts #1, #3 Under Concepts #2
and #6.A and #6.B
Tower Rd/I-84 W Ramps 0.33 0.15-0.332 0.18
Tower Rd/I-84 E Ramps 0.55 0.24-0.632 0.29
Tower Rd/N Driveway 0.14 0.14 0.14
Tower Rd/S Driveway 0.35 0.16-0.38 0.21
Tower Rd/Kunze Ln 0.00° 0.00 0.00
Tower Rd/Boardman Airport Ln 0.00° 0.00 0.00
Total 1.37 0.54-1.55 0.67

"Observed crashes per year from 2018 to 2022

%Crash rates were calculated by applying both the ODOT Crash Reduction Factor Manual and the FHWA CMF Clearinghouse CRF for
installing a rural traffic signal. The CRF from the FHWA Clearinghouse predicted a lower crash rate compared to the ODOT Crash
Reduction Factor.

3The number of crashes per year in the long-term is likely more than 0; however, no crashes were reported at this intersection from
2018 to 2022.

COST ESTIMATES

Planning-level cost estimates for all five concepts including right-of-way are provided in Table 12. The full
planning level cost-estimates for each concept can be found in Attachment “I”.

Table 12. Cost Estimates

Concept Total Estimated Project
Cost
Concept #1 $175-209M
Concept #2 $145-175M
Concept #3 $151-182M
Concept #6.A $180-216M
Concept #6.B $150-184M

Evaluation Results

Table 13 summarizes the results of evaluating Concept #1, # 2, #3 , #6.A and #6.B against the evaluation
criteria set forth in the JAMP Definition and Background Memorandum (Reference 8). These concepts were
previously evaluated against some of these criteria at a high level as part of the screening evaluation. This
evaluation takes that screening one step further by refining the criteria and conducting a comparative
analysis.
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Table 13. Refined Concept Evaluation Results

Category

Evaluation Criteria

Concept Performance

Best Performing
Concept

Transportation

Land Use/
Economic
Development

Environmental

Accessibility

Cost

Implementation

Safety

Mobility

Freight Mobility

Minimizes right-of-
way impacts

Compatibility with
land use

Growth
Accommodation

Environmental
Impacts

Future access to
undeveloped
properties

Access spacing
requirements

Social equity

Pedestrian and
bicycle access to
recreational
opportunities along
the Heritage Trail

Cost relative to
other concepts

Constructability

Topographical
Challenges

Ability to construct
in phases

Fundability

May result in an overall increase in
crashes, but the severity of crashes is
expected to decrease.

Turning movements will be designed to
optimize accommodation for WB-67
trucks.

Realigning ramps will result in right-of-
way (ROW) impacts along the
eastbound ramps.

Concepts #1, #2 and #3 propose a bridge over the railroad to facilitate access to anticipated development north of the

This concept includes sidewalks and
bicycle lanes along both sides of Tower
Road through the interchange and
across the railroad overpass.

$175-209M

This concept is expected to require
relocating the BPA towers.

The construction of this concept can be
broken down into a greater number of
phases as compared to Concept #3.

There may be potential for
development to provide phased
improvements to mitigate impacts.

Expected to result in a significant decrease in
crashes within the study area.

May result in an overall increase in
crashes, but the severity of crashes is
expected to decrease.

Expected to result in a significant decrease
in crashes within the study area.

May result in an overall increase in crashes, but
the severity of crashes is expected to decrease.

Most intersections are expected to meet respective ODOT and County mobility targets, except the Tower Road/Love’s Northern Driveway.

All roundabouts are to be designed to
accommodate WB-67 trucks. There may be
challenges with accommodating oversize loads
within roundabouts.

Turning movements will be designed to
optimize accommodation for WB-67
trucks.

All roundabouts are to be designed to
accommodate WB-67 trucks. There may be
challenges with accommodating oversize
loads within roundabouts.

Turning movements will be designed to optimize
accommodation for WB-67 trucks.

ROW impacts to accommodate the larger
footprint of the loop ramp.

Will require the most ROW to accommodate the
larger footprint of the roundabouts and loop
ramp.

Resulting ROW impacts to accommodate
the larger footprint of the roundabouts and
the modified ramps.

Brings the ramp terminals closer together and
realigns the ramps, minimizing the impact on the
surrounding ROW.

All five concepts have the same impacts in terms of land use.
Lane configurations of each alternative support traffic volumes anticipated with land uses projected in the 20-year horizon.

All five concepts are expected to result in minimal impacts to known sensitive environmental areas.

Concepts #6.A and #6.B propose an at-grade crossing of railroad. A bridge over the railroad could be added
when development to the North of interchange occurs.

interchange.
Despite differences in the ramp terminal locations in all five concepts, the access management plan is the same for all concepts.

All five concepts enhance accessibility for employees of local businesses and future residents along Tower Road.

This concept includes sidewalks and bicycle
lanes along both sides of the interchange along
Tower Road. Due to the preservation of the

This concept includes sidewalks and bicycle lanes
along both sides of Tower Road through the
interchange and across the railroad overpass.

This concept includes sidewalks and
bicycle lanes along both sides of Tower
Road through the interchange and across

This concept includes a shared-use path
along the east side of Tower Road through
the interchange and across the railroad

overpass. the railroad overpass. existing bridge no bicycle and pedestrian
facilities will be included on the bridge.
$145-175M $151-182M $180-216M $150-184M

This concept is expected to require relocating
the BPA towers.

This concept is expected to require
relocating the BPA towers.

This concept requires retaining walls, but is not
expected to require relocating the BPA towers.

This concept is expected to require
relocating the BPA towers.

All five concepts have minimal topographical challenges.

Construction can be divided into a greater
number of phases than Concepts #1 and #2,
providing more flexibility for implementation.

Construction can be divided into a greater
number of phases than Concepts #1 and
#2, providing more flexibility for
implementation.

The relocation of the interchange ramp terminals
(and associated retaining walls) makes it
unrealistic to construct this concept in phases.

The construction of this concept can be
broken down into a greater number of
phases as compared to Concept #3.

This concept provides greater potential for
development to provide phased improvements
to mitigate impacts as compared to Concepts #1
& #2.

This concept provides greater potential for
development to provide phased
improvements to mitigate impacts as
compared to Concepts #1 & #2.

This concept does not provide opportunities for
phased improvements to be funded incrementally
through development.

There may be potential for development to
provide phased improvements to mitigate
impacts.

Concepts #2 and
#6.B

All concepts will
perform the same

Concepts #1, #3
and #6.A

Concept #3

All concepts will
perform the same

All concepts will
perform the same

All concepts will
perform the same

All concepts will
perform the same

All concepts will
perform the same

All concepts will
perform the same

Concepts #1, #2, #3
and #6.A will
perform the same

Concepts #2, #3,
and #6.B

All concepts will
perform the same

All concepts will
perform the same

Concept #6.A and
#6.B

Concept #6.A and
#6.B
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Preliminary Access Management Plan

The project team has developed preliminary access management plans for the Operations and Access
Study Area (OASA). The plan aims to move access locations in the OASA towards ODOT's access spacing
standards through consolidation of driveways and relocation of public streets. Implementation of access
management is anticipated to occur through the development and redevelopment of properties over
time.

As Table 14 shows, there are 15 accesses within the OASA. Table 10 also summarizes the proposed access
management plan for the Exit 159 OASA for accesses located within ODOT's Ya-mile spacing standard.
Accesses bolded are located within %2 mile of the interchange ramp terminals.

Table 14. Access Management Plan for Exit 159 Interchange

Access Roadway | Approach Side of Access Proposed Access Management Plan Action
Number Roadway | Width (ft)' Under Concept Alternatives

1 Tower Rd Private North 19 Revisit access location and configuration
when property redevelops.

2 Tower Rd Private West 22 Revisit access location and configuration
when property redevelops.

3 Tower Rd Private East 14 Revisit access location and configuration
when property redevelops.

4 Tower Rd Private West 40 Revisit access location and configuration
when property redevelops.

5 Tower Rd Private West 50 Revisit access location and configuration
when property redevelops.

6 Tower Rd Private East 25 Revisit access location and configuration
when property redevelops.

7 Tower Rd Private West 60 Revisit access location and configuration
when property redevelops.

8 Tower Rd Private East 37 Revisit access location and configuration
when property redevelops.

9 Tower Rd Private East 26 Revisit access location and configuration
when property redevelops.

10 Tower Rd Private West 60

11 Tower Rd Public East 40

12 Tower Rd Private West 45 No changes are proposed to accesses located

13 TewEr B Bivene West 25 outside of ODOT'’s 4-mile spacing standard.

14 Tower Rd Public East 40

15 Tower Rd Public West 40

Due to the proximity of the railroad north of 1-84, any access between the 1-84 Westbound on/off ramp
intersection and the railroad will be relocated to the north of the railroad. Access to parcels located
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between 1-84 and the railroad will require a future railroad crossing (at-grade or grade-separated) east or
west of Tower Road.

Next Steps

Based on the TAC and PAC meetings conducted on June 17, and additional evaluation of Concepts #6.A
and #6.B, Concept #6.B was selected as the preferred concept. The results of this selection will be
reflected in Technical Memorandum #6.
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