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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: Preferred Alternative

This memorandum describes and evaluates the preferred interchange and local circulation improvement
concepts developed for the 1-84 Exit 159 Tower Road Interchange Area Management Plan (IAMP). The
preferred concept was developed through an evaluation process that included a high-level screening of
initial interchange alternatives, a detailed evaluation of three selected alternatives, and feedback from the
project’s advisory committees.

Summary of Concept Evaluation

The Exit 159 interchange and local circulation improvement ideas were initially developed by the project
team, the Technical Advisory Committee (TAC), and the Public Advisory Committee (PAC) to address
known, and anticipated future, geometric and traffic operations and safety conditions. The project team
distilled these ideas into unique concepts, which were evaluated in a tiered evaluation process against
established criteria. This evaluation was described in Technical Memorandum #5 (Reference 1).

TAC and PAC Meeting Results

The findings of Technical Memorandum #5 were presented at TAC Meeting #3 and PAC Meeting #2, held
on June 17, 2025. During these meetings, it was determined that the evaluated concepts were too costly
to construct all at once and as a result, phased implementation of the selected concept would need to be
considered. Additionally, it was concluded that the further evaluation of an alternative incorporating a
loop ramp should be explored. Following additional review, Concept #6.B was selected as the preferred
concept for further evaluation.

This concept was presented at TAC Meeting #4 on August 25, 2025. This memorandum has been revised
based on feedback received during and after the meeting from TAC members.

Preferred Concept

This section describes and evaluates the preferred concept for the Exit 159 interchange.
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INTERCHANGE PHASING PLAN

Phasing of the preferred concept 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 components may be constructed as funding
becomes available, while others may be triggered by broader regional growth or more immediate
development near the interchange.

Currently, nearly all traffic through the interchange is related to development south of the interchange.
There is development potential north of the interchange; however, there are no paved public roads north
of the railroad and access is constrained to these parcels due to the railroad and |-84. Therefore,
development north of -84 may occur later than further development south of |-84. Considering that
development north of -84 would generate different traffic patterns than development south of [-84, three
interchange phasing plans were developed to account for varying levels of development north of [-84:

e Interchange Phasing Plan #1 — No development north of I-84
e Interchange Phasing Plan #2 — Development north of 1-84 expected long-term
e Interchange Phasing Plan #3 — Development north of 1-84 expected near-term

Each plan identifies phasing triggers and planning-level cost breakdowns for the fundamental
components of the preferred concept. The phasing triggers are based on the percentage of total growth
projected in Technical Memorandum #4 at which a study intersection is expected to fail to meet ODOT's
mobility targets. Operations worksheets are provided in Attachment "A”. Planning level cost estimates can
be found in Attachment “B”.

Interchange Phasing Plan Option #1 — No development north of 1-84
anticipated before 2045

Interchange Phasing Plan #1 outlines the phasing order of components under the assumption that
anticipated 2045 projected growth within the study area does not occur north of 1-84. Under this phasing
plan, the interchange will ultimately be modified into a partial cloverleaf interchange with two-way stop
control at both ramp terminals to accommodate projected growth. Given the lack of demand north of I-
84, the built-out interchange will feature a railroad crossing that will remain at-grade. The fundamental
components of Interchange Phasing Plan #1 are outlined in Table 1. Figure 1 shows a conceptual drawing
of the preferred component following full buildout under this phasing plan, identifying the different
phasing components outlined in Table 1.

An interim phase including traffic signals at the ramp terminal intersections on Tower Road was initially
considered. This phase would have occurred when the existing configuration failed to meet ODOT
mobility targets. However, the project team found that signal warrants would likely not be met at either
intersection at this time. Additionally, a temporary traffic signal would not provide much additional
capacity before the next component (loop ramp) would be triggered. Given this finding and that the
signals would need to be replaced by the projects described in Table 1, ODOT recommended that this
interim phase be removed.
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Table 1. Preferred Concept Interchange Phasing Plan #1

Component

D Component

Westbound Loop Ramp and

A Ramp Realignment

B Eastbound Right-turn Lanes and
Ramp Realignment

C Pedestrian/Bicycle Bridge

Description of Component

Convert existing interchange to a partial cloverleaf interchange by adding a westbound (WB) loop off-ramp in the northwest
corner of the interchange. The eastbound (EB) approach will have separate left and right turn lanes, with the channelized right
turn operating with yield-control.

The existing WB off-ramp will be realigned and used exclusively by trucks carrying over-height loads that cannot fit under the
Tower Road bridge over |-84.

Add a right turn lane to the EB approach of the |-84 EB ramp terminal at Tower Road.

Add receiving lane on Tower Road for channelized right-turn lanes from the EB ramp terminal intersection. This lane will be an
auxiliary acceleration lane allowing a free-flow right-turning movement onto Tower Road.

1-84 EB on-ramp will be widened to two lanes and extended to provide adequate merging space.

Construct a pedestrian/bicycle bridge to enhance access from Tower Road to the Columbia River.

ROW Costs

Total Costs

"Pedestrian/Bicycle Bridge to be constructed with the extension of the Columbia River Heritage Trail. Refer to Bicycle and Pedestrian Consideration section in memo for more information.

Percentage of Projected 2045
Development to Trigger
Component

Cost
Estimate

35% $29-34M
65% $35-41M
N/A $3-4M
$15-25M
$82-104M
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Interchange Phasing Plan Option #2 — Development north of interchange
expected long-term

Interchange Phasing Plan #2 outlines the sequencing of components under the assumption that
anticipated 2045 projected growth north of the interchange will occur over a longer timeframe and
components will need to be phased in over time. This phasing results in full buildout of the preferred
concept.

Phasing begins with the realignment of ramps and construction of a westbound loop ramp once the
existing lane configuration no longer meets ODOT mobility targets. These initial ramp realignments will be
constructed to meet Tower Road at its existing grade. Once the new configuration no longer meets
mobility targets, the interchange will then be elevated, with roundabouts constructed at both ramp
terminals along with a bridge over the railroad. The primary components of Interchange Phasing Plan #2
are summarized in Table 2, and Figure 2 presents a conceptual drawing of the preferred configuration at
full buildout, highlighting the phasing elements described in Table 2.

A interim temporary traffic signal control phase was considered after 25% projected growth is met at the
westbound ramp terminal and 30% at the eastbound ramp terminal. However, consistent with the
rationale described in Phasing Plan Option #1, interim temporary traffic signals were not included as a
phasing component for Phasing Plan Option #2.
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Table 2. Preferred Concept Interchange Phasing Plan #2

Percentage of Projected 2045

. Cost Estimate
Development to Trigger Component !

Component ID Component Description of Component

B Convert existing interchange to a partial cloverleaf interchange by adding a WB loop off-ramp in
the northwest corner of the interchange. The eastbound (EB) approach will have separate left and
A Westbound Loop Ramp and Ramp Realignment right turn lanes, with the channelized right turn operating with yield-control. 25% $29-34M
B The existing WB off-ramp will be realigned and used exclusively by trucks carrying over-height
loads that cannot fit under the Tower Road bridge over |-84.

B Add aright turn lane to the EB approach of the 1-84 EB ramp terminal at Tower Road.
B Add receiving lane on Tower Road for channelized right-turn lanes from the EB ramp terminal

B Eastbound Right-turn Lanes and Ramp intersection. This lane will be an auxiliary acceleration lane allowing a free-flow right-turning 40% $35-41M
Realignment
movement onto Tower Road.
B |-84 EB on-ramp will be widened to two lanes and extended to provide adequate merging space.
C Eastbound Roundabout B |nstall a single lane roundabout at eastbound ramp terminal intersection on Tower Road 65% $9-11M
. B Addition of single lane roundabout at westbound ramp terminal intersection on Tower Road
D Westbound Rals:ed Interchan?e, Roundabout B Raise ramps to match new bridge heights 65% $63-73M
and BrggRgEEERailroad B Construct an overpass spanning the railroad right-of-way to access parcels north of 1-84.

E Pedestrian/Bicycle Bridge B Construct a pedestrian/bicycle bridge to enhance access from Tower Road to the Columbia River. N/A' $3-4M

ROW Costs $15-25M

Total Costs $154-188M

"Pedestrian/Bicycle Bridge to be constructed with the extension of the Columbia River Heritage Trail. Refer to Bicycle and Pedestrian Consideration section in memo for more information.
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Interchange Phasing Plan Option #3 — Development north of interchange
expected near-term

Interchange Phasing Plan #3 outlines the phasing of components under the assumption that anticipated
2045 projected growth north of the interchange occurs at a faster rate than in Plan #2. This results in
fewer construction phases. In contrast to Plan #2, Plan #3 elevates the interchange concurrently with the
ramp terminal realignments, accommodating growth north of I-84 through the construction of
roundabouts at both ramp terminals and a bridge over the railroad. The fundamental phased components
of Interchange Phasing Plan #3 are outlined in Table 3. Figure 3 shows a conceptual drawing of the
preferred component following full buildout under this phasing plan, identifying the different phasing
components outlined in Table 3.

The previously recommended Interim Temporary Traffic Signal Control Phase was triggered at 25%
projected growth at the westbound ramp terminal and 30% at the eastbound ramp terminal. However,
consistent with the rationale described in Phasing Plan Option #1, interim temporary traffic signals were
not included as a phasing component for Phasing Plan Option #3.
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Table 3. Preferred Concept Interchange Phasing Plan #3

Component ID

Component

Westbound Loop Ramp, Ramp Realignment,
Roundabout, Raised Interchange and Bridge
over Railroad

Eastbound Right-turn Lanes, Ramp
Realignment

Pedestrian/Bicycle Bridge

Description of Component

Realign the ramp terminals to improve sight distance and enhance truck turning radii at the
westbound (WB) off-ramp.

Convert existing interchange to a partial cloverleaf interchange by adding a WB loop off-ramp in
the northwest corner of the interchange. The eastbound (EB) approach will have separate left and
right turn lanes, with the channelized right turn operating with yield-control.

The existing WB off-ramp will be retained and used exclusively by trucks carrying over-height loads
that cannot fit under the Tower Road bridge over |-84.

Addition of single lane roundabout at westbound ramp terminal intersection on Tower Road

Raise ramps to match new intersection heights

Construct an overpass spanning the railroad right-of-way to access parcels north of 1-84.

Add a right turn lane to the EB approach of the 1-84 EB ramp terminal at Tower Road.

Add receiving lane on Tower Road for channelized right-turn lanes from the EB ramp terminal
intersection. This lane will be an auxiliary acceleration lane allowing a free-flow right-turning
movement onto Tower Road.

I-84 EB on-ramp will be widened to two lanes and extended to provide adequate merging space.
Installation of single lane roundabout at eastbound ramp terminal intersection on Tower Road

Construct a pedestrian/bicycle bridge to enhance recreational access from Tower Road to the
Columbia River.

ROW Costs

Total Costs

"Pedestrian/Bicycle Bridge to be constructed with the extension of the Columbia River Heritage Trail. Refer to Bicycle and Pedestrian Consideration section in memo for more information.

Percentage of Projected 2045
Development to Trigger Component

25%

40%

N/A!

$15-25M

$150-184M

Cost Estimate

$93-109M

$39-46M

$3-4M
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INTERSECTIONS SOUTH OF THE INTERCHANGE

To support anticipated growth south of the interchange, roundabouts and traffic signals were evaluated at
the Tower Road intersections with Love's Southern Driveway, Kunze Lane, and Boardman Airport Lane,
along with widening Tower Road and these intersections to accommodate future traffic volumes. Though
the preferred concept assumes roundabouts at these locations due to their safety and operational
benefits, traffic signals are also expected to meet the County’s operational target and could be
implemented instead of roundabouts at the County’s discretion. Assumed lane configurations for
proposed roundabouts and traffic signals on Tower Road south of the interchange are shown in Figures 4
and 5 respectively.

OPERATIONS EVALUATIONS RESULTS

Figure 6 presents the assumed lane configurations along with the year 2045 AM and PM traffic volumes
and operations for the various interchange phasing options of the preferred concept. As shown, both
ramp terminals are expected to meet ODOT mobility targets during the AM and PM peak hours under all
three phasing options at full buildout.

Figures 4 and 5 present the assumed lane configurations and year 2045 AM and PM traffic volumes and
operations for intersections on Tower Road south of the interchange, evaluated under both roundabout
control and traffic signal control. Most intersections are projected to operate under capacity and meet
Morrow County mobility targets with the configurations shown in the figures. The one exception is the
Tower Road/Love’s Northern Driveway intersection (Intersection #3), where 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, this movement remains under capacity with a V/C ratio of 0.54, and drivers have the option to
use the proposed roundabout at the Southern Driveway to complete this movement if preferred.
Operations worksheets are provided in Attachment "A".
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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 2). Table 4 identifies crash
reduction factors (CRFs) for the roadway and intersection treatments proposed with the preferred
concept. The CMFs are used to estimate the potential change crashes that could occur with the
implementation of the preferred concept.

Table 4. Crash Modification Factors

Countermeasures Crash Reduction

Scenario Considered Factor (CRF) Appropriate Intersections/Segments

Phasing Plan #2 Convert interchange ramp o Tower Road/I-84 WB Off-Ramp
and #3 terminal to roundabout? 47% (All Crashes) Tower Road/I-84 EB Off Ramp
Roundabo_uts at Convert intersection with . Tower Road/Love's Southern Driveway

Intersections . 82% (Injury/Fatal
South of minor-road stop control to Crashes) Tower Road/Kunze Lane
modern roundabout? Tower Road/Boardman Airport Lane
Interchange
- 77% (Angle
Crashes)’
S g _
S:%?:rl:i?g;:t B ey Tower Road/Loves Southern Driveway
South of Install Rural Traffic Signal end Tower Road/Kunze Lane
Interch Crashes)' Tower Road/Boardman Airport Lane
nterchange _ 44% (Al
Crashes)?

'Source: ODOT Crash Reduction Factor Manual
2Source: https://cmfclearinghouse.fhwa.dot.gov/detail.php2facid=325
3Source: https://cmfclearinghouse.fhwa.dot.gov/detail.ohp2facid=11147

As shown in Table 5, full buildout under Phasing Plans #2 and #3 is expected to reduce crashes at the
ramp terminals by approximately 47%, compared to the current configuration of these intersections.
Phasing Plan #1 will improve sight distance at the ramp terminal intersections with Tower Road. It will also
reduce conflicts at the WB ramp terminal intersection by relocating EB left-turning movements to become
WB right-turn movements after the loop ramp is installed.

South of the interchange, the introduction of roundabouts is expected to reduce injury and fatal crashes
by 82%. With traffic signalization, crash reduction factors from Table 4 indicate less safety benefit with a
44% reduction in total crashes, including a 77% reduction in angle crashes, with a potential increase in
rear-end crashes.
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Table 5. Crash Reduction Assessment

Interchange

Study Intersection or | Observed Adjusted Crashes/Year Under | Adjusted Crashes/Year Under

Segment Crashes/Year' Preferred Concept Following Preferred Concept Following
Phasing Plan #12 Phasing Plan #2 and #3

Tower Rd/I-84 W 0.33 0.33 0.18

Ramps

Tower Rd/I-84 E 0.55 0.55 0.29

Ramps

Total 0.88 0.88 0.47

Intersections South of Interchange
Study Intersection or Observed Adjusted Crashes/Year with Adjusted Crashes/Year with
Segment Crashes/Year' Roundabouts Installed South | Traffic Signals Installed South
of Interchange of Interchange?

Tower Rd/N Driveway 0.14 0.14 0.14

Tower Rd/S Driveway 0.35 0.21 0.16-0.38

Tower Rd/Kunze Ln 0.00* 0.003 0.004

Tower Rd/Boardman 0.00* 0.00° 0.00*

Airport Ln

Total 0.49 0.35 0.30-0.52

"Observed crashes per year from 2018 to 2022

2The safety benefits of treatments in Phasing Plan #1 cannot be quantified using CRFs from ODOT's Crash Reduction Factor Manual.
3Crash 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.

“The 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.

BICYCLE AND PEDESTRIAN CONSIDERATIONS

The preferred concept enhances bicycle and pedestrian facilities and improves recreational access to the
Columbia River via the future extension of the Columbia River Heritage Trail. The preferred concept
includes shared-use paths on Tower Road north and south of the interchange—extending south from
Kunze Lane to the -84 westbound ramp terminal and north from the 1-84 eastbound ramp terminal—
complemented by appropriately placed crosswalks. Since the existing Tower Road bridge over 1-84 will be
preserved, a new bicycle and pedestrian bridge will be constructed to connect Tower Road to the rest of
the Heritage Trail upon buildout of the concept. The construction of the pedestrian and bicycle bridge is
projected to occur in unison with the future extension of the Heritage Trail.
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ACCESS 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.

Table 6 summarizes, and Figure 7 illustrates, 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 74 mile
of the interchange ramp terminals today. The preferred concept relocates the ramps, which may result in
additional accesses being located within %-mile of the relocated westbound ramp terminal intersection.
These accesses are also addressed in the plan.

As shown in the table and figure, the access management plan will be implemented through multiple
methods, including:

m  Constructing local streets that access Tower Road at least V4-mile from the relocated interchange
ramp terminal intersections on Tower Road (all road locations shown in Figure 7 are conceptual and
final locations will be determined as they are constructed, which may occur through the
development process or by the County constructing them). Properties currently accessing Tower
Road will instead access these local streets and their Tower Road access will be removed when
alternative access is available.

o The local street networks envisioned in Figure 7 will need to provide access all parcels
adjacent to Tower Road.

m  Extending Tower Road north of 1-84 and relocating accesses along this extension at least “4-mile
from the relocated interchange ramp terminal intersections on Tower Road.

m  Purchasing properties and closing access.

Railroad Maintenance Access

The current driveways used to access the railroad for maintenance purposes will be closed per this access
management plan. Further coordination will be needed with the rail operator to determine alternative
maintenance access. This connection should be a new access located at least "4-mile from the relocated
interchange ramp terminal intersections on Tower Road. If this is infeasible, a gated access used only for
maintenance purposes within the Y4-mile spacing may be considered.
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Table 6. Access Management Plan for Exit 159 Interchange

Access # Roadway Approach Side of | Access | Proposed Access Management

Type Roadway | Width Plan Action Under Preferred
(ft) Concept

1 Tower Rd Private North 19 Access will be relocated to
Tower Road extension 1,320
feet from the interchange.

2 Tower Rd Private West 22 Access will be relocated to
Tower Road extension 1,320
feet from the interchange

3 Tower Rd Private East 14 Access closed through
property purchase.

4 Tower Rd Private West 40 Access to be closed through
property purchase.

5 Tower Rd Private West 50 Close access when local road
network is constructed.

6 Tower Rd Private East 25 Close access when local road
network is constructed.

7 Tower Rd Private West 60 Close access when local road
network is constructed.

8 Tower Rd Private East 37 Close access when local road
network is constructed.

9 Tower Rd Private East 26 Continue as right-out only
access until property
redevelops. Close access when
property redevelops.

10 Tower Rd Private West 60 Access will be closer than a-
mile when preferred concept is
fully built out. Close access
when local road network is
constructed.

11 Tower Rd Public East 40 Access may be closer than V-
mile when preferred concept is
fully built out. In this case,
consider restricting to right-
in/right-out/left-in when local
road network is constructed or
relocating access when
adjacent properties develop.

12 Tower Rd Private West 45 No changes are proposed to
located outside ODOT
13 Tower Rd Private West 25 acces.ses oca.n ed outside
Ya-mile spacing standard.
14 Tower Rd Public East 40
15 Tower Rd Public West 40
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Next Steps

Recommended code changes and supporting ordinances for implementation of the IAMP will be
developed.
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