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To: Teresa Penninger, Oregon Department of Transportation
From: Kristine Connolly, PE, Dhruv Nair, & Nick Foster, AICP, RSP1
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 I-84. Therefore,
development north of -84 may occur later than further development south of I-84. Considering that
development north of -84 would generate different traffic patterns than development south of 1-84, three
interchange phasing plans were developed to account for varying levels of development north of 1-84:

* Interchange Phasing Plan #1 — No development north of 1-84
* Interchange Phasing Plan #2 — Development north of -84 expected long-term
* Interchange Phasing Plan #3 — Development north of -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".

Mobility targets

The project team analyzed peak hour transportation operations at interchange study intersections for
each of the phasing components. 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 2).

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 0.60. Tower Road is categorized as a district/local interest road that provides
connection to [-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 1 summarizes the v/c ratios that will be used to identify
existing and projected future traffic conditions at the ODOT study intersections and the -84 mainline.
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Table 1. ODOT Mobility Targets

Highway Design Manual

Standard
Oregon Highway Plan Mobility
Intersection Target! Signalized
1 1-84 WB Off-Ramp/Tower V/C =0.75 V/C = 0.80, V/C=0.80;
Road
2 I-84 EB Off-Ramp/Tower V/C =0.75 V/C = 0.80 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

'State highway v/c ratio/ side street v/c ratio

20DOT Region 5 staff indicated mobility targets for interchanges are likely to be updated in the 2027 HDM and requested those
updated targets be used for planning purposes. Future project development or design analyses should reference the HDM in effect
at that time; if targets are lower than those shown, design exceptions or accelerated phasing may be required 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
2 summarizes the performance standards that will be used to evaluate existing and projected future traffic
conditions at County study intersections. Intersections south of the interchange are discussed later in this
memorandum.

Table 2. 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 LOS C

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

Interchange Phasing Plan Option #1 — No development north of -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. Additionally,, to
provide adequate merging space along eastbound 1-84, the plan features an additional eastbound
auxiliary lane on [-84 beginning at the interchange on-ramp. The fundamental components of
Interchange Phasing Plan #1 are outlined in Table 3. Figure 1 shows a conceptual drawing of the preferred
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component following full buildout under this phasing plan, identifying the different phasing components
outlined in Table 3.

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 3, ODOT recommended that this
interim phase be removed.
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Table 3. Preferred Concept Interchange Phasing Plan #1

Component

D Component

Westbound Loop Ramp and

A Ramp Realignment
B Additional 1-84 Eastbound
Through Lane
C Eastbound Right-turn Lanes and
Ramp Realignment
D 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.

1-84 EB mainline to be widened to three lanes east of on-ramp to provide adequate merging space

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.

Construction of Component C will require BPA tower relocation.

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

Total Costs

Percentage of Projected 2045
Development to Trigger
Component

Cost
Estimate

35% $32-37M
60% $5-6M
65% $40-46M
N/A $3-4M
$15-25M
$95-118M

"Pedestrian/Bicycle Bridge to be constructed with the buildout of improvements on the Tower Road Interchange. Refer to Bicycle and Pedestrian Consideration section in memo for more information.
2Right-of-way cost assumed at $50-70k per acre, per guidance from Morrow County
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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 before 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. To ensure adequate merging distance along -84
eastbound, an auxiliary lane will be extended from the interchange on-ramp. 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 4, and Figure 2 presents a conceptual drawing of the preferred
configuration at full buildout, highlighting the phasing elements described in Table 4.

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 4. 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% $32-37M
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

Eastbound Right-turn Lanes and Ramp intersection. This lane will be an auxiliary acceleration lane allowing a free-flow right-turning 40% $40-46M
B Realignment movement onto Tower Road.
B |-84 EB on-ramp will be widened to two lanes and extended to provide adequate merging space.
B Construction of Component B will require BPA tower relocation.
C Additional 1-84 Eastbound Through Lane B |-84 EB mainline to be widened to three lanes east of on-ramp to provide adequate merging space 60% $5-6M
D 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
E Westbound Rals:ed Interchange, Roundabout B Raise ramps to match new bridge heights 65% $70-80M
el B e e B Construct an overpass spanning the railroad right-of-way to access parcels north of 1-84.
F 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 $174-209M

"Pedestrian/Bicycle Bridge to be constructed with the buildout of improvements on the Tower Road Interchange. Refer to Bicycle and Pedestrian Consideration section in memo for more information.
2Right-of-way cost assumed at $50-70k per acre, per guidance from Morrow County
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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 1-84 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 5. 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 5.

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 5. Preferred Concept Interchange Phasing Plan #3

Percentage of Projected 2045

. Cost Estimate
Development to Trigger Component !

Component ID Component Description of Component

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

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

Westbound Loop Ramp, Ramp Realignment, right turn lanes, with the channelized right turn operating with yield-control.
= Roundabout, Raised Int‘erchange and Bridge B The existing WB off-ramp will be retained and used exclusively by trucks carrying over-height loads
G RETE that cannot fit under the Tower Road bridge over |-84.

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

B Raise ramps to match new intersection heights

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

25% $102-117M

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

intersection. This lane will be an auxiliary acceleration lane allowing a free-flow right-turning
Eastbound Right-turn Lanes, Ramp movement onto Tower Road. 40% $41-47M

B .
Realignment B |-84 EB on-ramp will be widened to two lanes and extended to provide adequate merging space.
B |nstallation of single lane roundabout at eastbound ramp terminal intersection on Tower Road
B Construction of Component B will require BPA tower relocation.
C Additional 1-84 Eastbound Through Lane B |-84 EB mainline to be widened to three lanes east of on-ramp to provide adequate merging space 60% $5-6M
. . . B Construct a pedestrian/bicycle bridge to enhance recreational access from Tower Road to the
D Pedestrian/Bicycle Bridge Columbia River. N/AT $3-4M
ROW Costs? $15-25M
Total Costs $166-199M

"Pedestrian/Bicycle Bridge to be constructed with the buildout of improvements on the Tower Road Interchange. Refer to Bicycle and Pedestrian Consideration section in memo for more information.
2Right-of-way cost assumed at $50-70k per acre, per guidance from Morrow County
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Supplemental Considerations

The analysis presented in this memorandum assumes that a diamond-style off-ramp is provided so that
over-dimension loads traveling westbound on 1-84 can travel up and over the bridge as they do today.
This would require gating, or other means of prohibiting travel, to prevent general traffic from using the
off-ramp (i.e., requiring general traffic to use the loop ramp). Another option would be to maintain the
use of the diamond-style westbound off-ramp for general traffic, but only for access to northbound Tower
Road. In this scenario, the loop ramp would be used westbound 1-84 traffic wishing to travel southbound
on Tower Road. This configuration is similar to what is currently in place at -84 Exit 376 in Ontario. It
would remove left-turns from the ramp terminals onto Tower Road, which would reduce conflict points
and increase the ramp terminal’s capacity. The benefits of this additional capacity would be limited until
development does not occur north of the interchange.

TOWER ROAD 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. Both
control types are expected to provide safety and operational benefits relative to existing conditions.
Roundabouts are assumed in the preferred concept; however, traffic signals are also expected to meet the
County's operational target. Morrow County will ultimately determine which intersection control type to
implement based on future analyses as development occurs. 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”.

! Operational analysis was conducted in accordance with ODOT Region 5 guidance regarding anticipated
future HDM standards, with a target v/c ratio of 0.80 used for interchanges. If the HDM is not amended as
anticipated, design exceptions will be required during interchange buildout.
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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 6). Table 6 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 6. 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)’
L _ cpo §
Slla?:rlézeitclizr;:‘t S lreey Tower Road/Loves Southern Driveway
S 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.php2facid=11147

As shown in Table 6, 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, both roundabouts and traffic signals are estimated to provide comparable
reductions in total crashes based on applicable crash reduction factors. The implementation of either
roundabouts or traffic signals at these intersections would result in a similar total crash reduction,
roundabouts would provide an advantage to reducing fatal and serious injury crashes. Both control types
are anticipated to improve overall safety relative to existing conditions.
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Table 7. 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 and buildout of improvements
along the Tower Road Interchange.
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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 8 summarizes, and Figure 7 illustrates, the proposed access management plan for the Exit 159 OASA
for accesses located within ODOT's "4-mile spacing standard. Accesses bolded are located within %2 mile
of the interchange ramp terminals today. The preferred concept relocates the ramps, which may result in
additional accesses being located within "4-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 4-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 "/2-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 “-mile spacing may be considered.
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Table 8. 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 Va-
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 -
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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Attachment A. Operations Worksheets



Phasing Option #1 - Projected AM Peak Hour Traffic Operations when
Component A is triggered at 35% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 324
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.005

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 156 0 0 0 329 2 0
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 30.00 | 12.00 12.00 | 12.00 22.00 | 50.00 | 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 156 0 0 0 329 2 0
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 44 0 0 0 93 1 0
Total Analysis Volume [veh/h] 177 0 0 0 374 2 0
Pedestrian Volume [ped/h]
12/9/2025 1

Scenario 7: 7 AM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected AM Peak Hour Traffic Operations when Component A is triggered at 35% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.12 0.75 0.00 0.00
d_M, Delay for Movement [s/veh] 7.81 31.51 32.43
Movement LOS A D D
95th-Percentile Queue Length [veh/In] 0.41 6.53 6.53
95th-Percentile Queue Length [ft/In] 10.34 163.37 | 163.37
d_A, Approach Delay [s/veh] 7.81 31.51
Approach LOS A D
d_|I, Intersection Delay [s/veh] 23.93
Intersection LOS D
12/9/2025 2

Scenario 7: 7 AM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected AM Peak Hour Traffic Operations when
Component B is triggered at 65% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 35.1
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.786

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 16.00 | 16.00 | 16.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 219 342 1 524 0 0 329
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 22.00 | 22.00 0.00 19.00 12.00 0.00 18.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 219 342 1 524 0 0 329
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 62 97 0 149 0 0 93
Total Analysis Volume [veh/h] 249 389 1 595 0 0 374
Pedestrian Volume [ped/h]
12/9/2025 3

Scenario 7: 7 AM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected AM Peak Hour Traffic Operations when Component B is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.00 0.00 0.00 0.79
d_M, Delay for Movement [s/veh] 8.77 35.11
Movement LOS A A A A E
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.00 0.00 7.08
95th-Percentile Queue Length [ft/In] 0.00 0.00 0.04 0.04 177.08
d_A, Approach Delay [s/veh] 0.00 0.01 35.11
Approach LOS A A E
d_|I, Intersection Delay [s/veh] 8.17
Intersection LOS E
12/9/2025 4

Scenario 7: 7 AM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected PM Peak Hour Traffic Operations when
Component A is triggered at 35% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 27.3
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.594

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 210 0 1 0 201 1 0
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 21.00 12.00 0.00 12.00 28.00 0.00 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 210 0 1 0 201 1 0
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 60 0 0 0 57 0 0
Total Analysis Volume [veh/h] 239 0 1 0 228 1 0
Pedestrian Volume [ped/h]
12/9/2025 1

Scenario 14: 14 PM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected PM Peak Hour Traffic Operations when Component A is triggered at 35% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.16 0.59 0.00 0.00
d_M, Delay for Movement [s/veh] 7.84 27.28 | 26.67
Movement LOS A A D D
95th-Percentile Queue Length [veh/In] 0.56 0.00 3.72 3.72
95th-Percentile Queue Length [ft/In] 14.10 0.00 92.88 | 92.88
d_A, Approach Delay [s/veh] 7.84 0.00 27.28
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 17.32
Intersection LOS D
12/9/2025 2

Scenario 14: 14 PM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected PM Peak Hour Traffic Operations when
Component B is triggered at 65% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 47.6
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.011

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 16.00 | 16.00 | 16.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 334 589 1 291 0 1 209
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 18.00 17.00 0.00 23.00 0.00 100.00 | 22.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 334 589 1 291 0 1 209
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 95 167 0 83 0 0 59
Total Analysis Volume [veh/h] 380 669 1 331 0 1 238
Pedestrian Volume [ped/h]
12/9/2025 3

Scenario 14: 14 PM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected PM Peak Hour Traffic Operations when Component B is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.00 0.00 0.01 0.36
d_M, Delay for Movement [s/veh] 10.36 47.56 13.58
Movement LOS A A B A E B
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.00 0.00 1.69 1.69
95th-Percentile Queue Length [ft/In] 0.00 0.00 0.04 0.04 4224 | 42.24
d_A, Approach Delay [s/veh] 0.00 0.03 13.73
Approach LOS A A B
d_|I, Intersection Delay [s/veh] 2.03
Intersection LOS E
12/9/2025 4

Scenario 14: 14 PM Existing Configuration Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected AM Peak Hour Traffic Operations at Full
2045 Build out

Generated with VISTRO

Version 2025 (SP 0-5)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 0.0
Analysis Method: HCM 7th Edition Level Of Service: A
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.009

Intersection Setup
Name Tower Rd Tower Rd
Approach Northbound Southbound Eastbound
Lane Configuration "I I" '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 1
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No
Volumes
Name Tower Rd Tower Rd
Base Volume Input [veh/h] 308 0 0 0 0 754
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 20.00 12.00 12.00 12.00 0.00 17.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Total Hourly Volume [veh/h] 308 0 0 0 0 754
Peak Hour Factor 0.8800 0.8800 0.8800 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 88 0 0 0 0 214
Total Analysis Volume [veh/h] 350 0 0 0 0 857
Pedestrian Volume [ped/h]

11/26/2025

Scenario 9: 9 Phasing Option #1 Full Buildout AM

1

Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected AM Peak Hour Traffic Operations at Full 2045 Build out


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Stop Free

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.00 0.00 0.00
d_M, Delay for Movement [s/veh]
Movement LOS A A
95th-Percentile Queue Length [veh/In] 0.00 0.00
95th-Percentile Queue Length [ft/In] 0.00 0.00
d_A, Approach Delay [s/veh] 0.00 0.00
Approach LOS A A
d_|I, Intersection Delay [s/veh] 0.00
Intersection LOS A

11/26/2025 2
Scenario 9: 9 Phasing Option #1 Full Buildout AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected AM Peak Hour Traffic Operations at Full
2045 Build out

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 9.4
Analysis Method: HCM 7th Edition Level Of Service: A
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.001

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I r' "I "I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 16.00 | 16.00 | 16.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 308 401 1 753 0 0 474
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 19.00 19.00 0.00 17.00 0.00 0.00 16.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 0.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 308 401 1 753 0 0 0
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 88 114 0 214 0 0 0
Total Analysis Volume [veh/h] 350 456 1 856 0 0 0
Pedestrian Volume [ped/h]
11/26/2025 3

Scenario 9: 9 Phasing Option #1 Full Buildout AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected AM Peak Hour Traffic Operations at Full 2045 Build out


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.00 0.00 0.00 0.00
d_M, Delay for Movement [s/veh] 9.35
Movement LOS A A A A
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.00 0.00
95th-Percentile Queue Length [ft/In] 0.00 0.00 0.04 0.04
d_A, Approach Delay [s/veh] 0.00 0.01
Approach LOS A A
d_|I, Intersection Delay [s/veh] 0.01
Intersection LOS A
11/26/2025 4

Scenario 9: 9 Phasing Option #1 Full Buildout AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

Generated with VISTRO

Version 2025 (SP 0-5)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 18.4
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.004

Intersection Setup
Name Tower Rd Tower Rd
Approach Northbound Southbound Eastbound
Lane Configuration "I I" '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 1
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No
Volumes
Name Tower Rd Tower Rd
Base Volume Input [veh/h] 478 0 1 0 0 396
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 16.00 12.00 0.00 12.00 0.00 20.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Total Hourly Volume [veh/h] 478 0 1 0 0 396
Peak Hour Factor 1.0000 0.8800 0.8800 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 120 0 0 0 0 113
Total Analysis Volume [veh/h] 478 0 1 0 0 450
Pedestrian Volume [ped/h]

11/26/2025

Scenario 11: 11 9 Phasing Option #1 Full Buildout PM

1

Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected PM Peak Hour Traffic Operations at Full 2045 Build out


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Stop Free

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.00 0.00 0.00
d_M, Delay for Movement [s/veh] 18.45
Movement LOS A Cc A
95th-Percentile Queue Length [veh/In] 0.00 0.01 0.00
95th-Percentile Queue Length [ft/In] 0.00 0.28 0.00
d_A, Approach Delay [s/veh] 0.00 18.45 0.00
Approach LOS A C A
d_|I, Intersection Delay [s/veh] 0.02
Intersection LOS C
11/26/2025 2

Scenario 11: 11 9 Phasing Option #1 Full Buildout PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #1 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 26.5
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.006

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I r' "I "I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 16.00 | 16.00 | 16.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 478 822 1 396 0 1 279
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 16.00 | 16.00 0.00 20.00 0.00 | 100.00 | 20.00
Growth Factor 1.0000 | 0.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 0.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 478 0 1 396 0 1 0
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 136 0 0 113 0 0 0
Total Analysis Volume [veh/h] 543 0 1 450 0 1 0
Pedestrian Volume [ped/h]
11/26/2025 3

Scenario 11: 11 9 Phasing Option #1 Full Buildout PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro


dnair
Text Box
Phasing Option #1 - Projected PM Peak Hour Traffic Operations at Full 2045 Build out


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.00 0.00 0.01 0.00
d_M, Delay for Movement [s/veh] 8.48 26.49
Movement LOS A A A D
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.00 0.02
95th-Percentile Queue Length [ft/In] 0.00 0.04 0.04 0.45
d_A, Approach Delay [s/veh] 0.00 0.02 26.49
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 0.04
Intersection LOS D
11/26/2025 4

Scenario 11: 11 9 Phasing Option #1 Full Buildout PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with No Development to the North.vistro



Phasing Option #2 - Projected AM Peak Hour Traffic Operations when
Component A is triggered at 25% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP

Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 27.0
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.005

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 118 61 21 11 264 2 75
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 34.00 12.00 12.00 12.00 25.00 | 50.00 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 118 61 21 11 264 2 75
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 34 17 6 3 75 1 21
Total Analysis Volume [veh/h] 134 69 24 13 300 2 85
Pedestrian Volume [ped/h]
11/26/2025 1

Scenario 7: 7 Existing Configuration AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro


dnair
Text Box
Phasing Option #2 - Projected AM Peak Hour Traffic Operations when Component A is triggered at 25% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.10 0.61 0.00 0.09
d_M, Delay for Movement [s/veh] 7.75 26.09 | 27.00 | 22.53
Movement LOS A A A A D D C
95th-Percentile Queue Length [veh/In] 0.24 0.24 0.00 0.00 5.53 5.53 5.53
95th-Percentile Queue Length [ft/In] 6.03 6.03 0.00 0.00 138.26 | 138.26 | 138.26
d_A, Approach Delay [s/veh] 5.12 0.00 25.32
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 17.28
Intersection LOS D
11/26/2025 2

Scenario 7: 7 Existing Configuration AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected AM Peak Hour Traffic Operations when
Component B is triggered at 40% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 38.1
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.318

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 177 242 29 366 76 0 226
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 25.00 | 26.00 12.00 | 22.00 12.00 0.00 21.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 177 242 29 366 76 0 226
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 50 69 8 104 22 0 64
Total Analysis Volume [veh/h] 201 275 33 416 86 0 257
Pedestrian Volume [ped/h]
12/9/2025 1

Scenario 7: 7 AM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro


dnair
Text Box
Phasing Option #2 - Projected AM Peak Hour Traffic Operations when Component B is triggered at 40% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.03 0.32 0.00 0.43
d_M, Delay for Movement [s/veh] 8.51 38.10 30.83
Movement LOS A A A A E D
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.06 0.06 6.22 6.22
95th-Percentile Queue Length [ft/In] 0.00 0.00 1.40 1.40 155.45 155.45
d_A, Approach Delay [s/veh] 0.00 0.63 32.65
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 9.05
Intersection LOS E
12/9/2025 2

Scenario 7: 7 AM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected PM Peak Hour Traffic Operations when
Component A is triggered at 25% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 26.7
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.543

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 169 17 86 46 171 1 20
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 24.00 | 12.00 12.00 | 12.00 31.00 0.00 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 169 17 86 46 171 1 20
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 48 5 24 13 49 0 6
Total Analysis Volume [veh/h] 192 19 98 52 194 1 23
Pedestrian Volume [ped/h]
11/26/2025 1

Scenario 14: 14 Existing Configuration PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Text Box
Phasing Option #2 - Projected PM Peak Hour Traffic Operations when Component A is triggered at 25% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.15 0.54 0.00 0.02
d_M, Delay for Movement [s/veh] 8.15 26.75 | 26.19 | 20.15
Movement LOS A A A A D D C
95th-Percentile Queue Length [veh/In] 0.47 0.47 0.00 0.00 3.39 3.39 3.39
95th-Percentile Queue Length [ft/In] 11.68 | 11.68 0.00 0.00 84.85 | 84.85 | 84.85
d_A, Approach Delay [s/veh] 7.42 0.00 26.05
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 12.51
Intersection LOS D
11/26/2025 2

Scenario 14: 14 Existing Configuration PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected PM Peak Hour Traffic Operations when
Component B is triggered at 40% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 51.4
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.011

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 237 422 116 237 21 1 160
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 20.00 | 19.00 | 12.00 | 26.00 12.00 | 100.00 | 26.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 237 422 116 237 21 1 160
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 67 120 33 67 6 0 45
Total Analysis Volume [veh/h] 269 480 132 269 24 1 182
Pedestrian Volume [ped/h]
12/9/2025 1

Scenario 14: 14 PM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Text Box
Phasing Option #2 - Projected PM Peak Hour Traffic Operations when Component B is triggered at 40% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.16 0.15 0.01 0.25
d_M, Delay for Movement [s/veh] 9.57 32.37 | 51.38 15.05
Movement LOS A A A A D F C
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.24 0.24 2.02 2.02 2.02
95th-Percentile Queue Length [ft/In] 0.00 0.00 5.93 5.93 50.40 | 50.40 | 50.40
d_A, Approach Delay [s/veh] 0.00 3.15 17.24
Approach LOS A A (¢}
d_|I, Intersection Delay [s/veh] 3.56
Intersection LOS F
12/9/2025 2

Scenario 14: 14 PM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected AM Peak Hour Traffic Operations when
Component D is triggered at 65% of anticipated growth

Generated with VISTRO

Version 2025 (SP 0-5)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 48.3
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.763

Intersection Setup
Name Tower Rd Tower Rd
Approach Northbound Southbound Eastbound
Lane Configuration "I I" '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 1
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No
Volumes
Name Tower Rd Tower Rd
Base Volume Input [veh/h] 219 159 54 29 195 525
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 24.00 12.00 12.00 12.00 12.00 18.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Total Hourly Volume [veh/h] 219 159 54 29 195 525
Peak Hour Factor 0.8800 0.8800 0.8800 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 62 45 15 8 55 149
Total Analysis Volume [veh/h] 249 181 61 33 222 597
Pedestrian Volume [ped/h]

12/9/2025

Scenario 9: 9 Parclo Sensitivity Analysis AM (West Loop)

1

Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro


dnair
Text Box
Phasing Option #2 - Projected AM Peak Hour Traffic Operations when Component D is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.18 0.76 0.63
d_M, Delay for Movement [s/veh] 7.87 48.33 15.23
Movement LOS A A A A E C
95th-Percentile Queue Length [veh/In] 0.48 0.48 0.00 0.00 5.79 4.70
95th-Percentile Queue Length [ft/In] 12.01 12.01 0.00 0.00 144.67 117.46
d_A, Approach Delay [s/veh] 4.56 0.00 24.20
Approach LOS A A C
d_|I, Intersection Delay [s/veh] 16.22
Intersection LOS E
12/9/2025 2

Scenario 9: 9 Parclo Sensitivity Analysis AM (West Loop) Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected AM Peak Hour Traffic Operations when
Component C is triggered at 65% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 58.3
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.711

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I r' "I "I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 254 342 47 533 124 0 329
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 21.00 | 22.00 | 12.00 | 19.00 12.00 0.00 18.00
Growth Factor 1.0000 | 0.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 0.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 254 0 47 533 124 0 0
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 72 0 13 151 35 0 0
Total Analysis Volume [veh/h] 289 0 53 606 141 0 0
Pedestrian Volume [ped/h]
12/9/2025 3

Scenario 9: 9 Parclo Sensitivity Analysis AM (West Loop) Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro


dnair
Text Box
Phasing Option #2 - Projected AM Peak Hour Traffic Operations when Component C is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.04 0.71 0.00 0.00
d_M, Delay for Movement [s/veh] 8.02 58.27
Movement LOS A A A F
95th-Percentile Queue Length [veh/In] 0.00 0.09 0.09 4.52
95th-Percentile Queue Length [ft/In] 0.00 2.27 2.27 113.05
d_A, Approach Delay [s/veh] 0.00 0.64 58.27
Approach LOS A A F
d_|I, Intersection Delay [s/veh] 7.93
Intersection LOS F
12/9/2025 4

Scenario 9: 9 Parclo Sensitivity Analysis AM (West Loop) Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected PM Peak Hour Traffic Operations when
Component D is triggered at 65% of anticipated growth

Generated with VISTRO

Version 2025 (SP 0-5)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 45.6
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.409

Intersection Setup
Name Tower Rd Tower Rd
Approach Northbound Southbound Eastbound
Lane Configuration "I I" '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 1
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No
Volumes
Name Tower Rd Tower Rd
Base Volume Input [veh/h] 334 44 222 120 53 291
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 18.00 12.00 12.00 12.00 12.00 23.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Total Hourly Volume [veh/h] 334 44 222 120 53 0
Peak Hour Factor 0.8800 0.8800 0.8800 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 95 13 63 34 15 0
Total Analysis Volume [veh/h] 380 50 252 136 60 0
Pedestrian Volume [ped/h]

12/9/2025

Scenario 15: 15 Parclo Sensitivity Analysis PM (West Loop)

1

Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Text Box
Phasing Option #2 - Projected PM Peak Hour Traffic Operations when Component D is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.31 0.41 0.00
d_M, Delay for Movement [s/veh] 8.98 45.57
Movement LOS A A A A E
95th-Percentile Queue Length [veh/In] 117 117 0.00 0.00 1.78
95th-Percentile Queue Length [ft/In] 29.15 29.15 0.00 0.00 44.58
d_A, Approach Delay [s/veh] 7.94 0.00 45.57
Approach LOS A A E
d_|I, Intersection Delay [s/veh] 7.00
Intersection LOS E
12/9/2025 2

Scenario 15: 15 Parclo Sensitivity Analysis PM (West Loop)  Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected PM Peak Hour Traffic Operations when
Component C is triggered at 65% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 57.7
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.011

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I r' "I "I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 344 589 188 325 34 1 209
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 18.00 | 17.00 | 12.00 | 22.00 12.00 | 100.00 | 22.00
Growth Factor 1.0000 | 0.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 0.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 344 0 188 325 34 1 0
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 98 0 53 92 10 0 0
Total Analysis Volume [veh/h] 391 0 214 369 39 1 0
Pedestrian Volume [ped/h]
12/9/2025 3

Scenario 15: 15 Parclo Sensitivity Analysis PM (West Loop)  Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Text Box
Phasing Option #2 - Projected PM Peak Hour Traffic Operations when Component C is triggered at 65% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP

Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop
Flared Lane
Storage Area [veh]
No

Two-Stage Gap Acceptance

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.19 0.33 0.01 0.00
d_M, Delay for Movement [s/veh] 8.50 49.79 | 57.72
Movement LOS A A A E F
95th-Percentile Queue Length [veh/In] 0.00 0.40 0.40 1.34 1.34
95th-Percentile Queue Length [ft/In] 0.00 10.10 10.10 33.53 | 33.53
d_A, Approach Delay [s/veh] 0.00 3.12 49.99
Approach LOS A A E
3.77

d_|I, Intersection Delay [s/veh]

Intersection LOS

12/9/2025 4

Scenario 15: 15 Parclo Sensitivity Analysis PM (West Loop)  Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #2 - Projected AM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 1 [I-84 WB Ramp/Tower Road 2045 AM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout AM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of Prop. Eff. Aver.  Aver.

ID Class Flows Flows Satn Delay Service Queue Que Stop No. of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate  Cycles
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AIMCs 35020.0 35020.0 0.818 259 LOSD 13.9 3941 0.99 1.20 2.09 24.4
8 T1 AIMCs 277 12.0 277 12.0 0.818 247 LOSC 13.9 3941 0.99 1.20 2.09 24.9
Approach 627 16.5 627 16.5 0.818 253 LOSD 13.9 3941 099 1.20 2.09 246

North: Tower Road

4 T1 AllMCs 94 12.0 94 12.0 0.116 55 LOSA 0.4 10.6 0.46 0.34 0.46 33.0
14 R2 All MCs 5112.0 51120 0.066 53 LOSA 0.2 6.4 0.48 0.36 0.48 32.8
Approach 14512.0 14512.0 0.116 55 LOSA 0.4 10.6 0.47 0.35 0.47 32.9

West: 1-84 WB Ramp

5 L2 AlIMCs 34112.0 341120 0.299 59 LOSA 14 37.9 0.28 0.13 0.28 30.2
12 R2 AlIMCs 857 17.0 857 17.0 0.812 184 LOSC 13.4 381.0 0.83 0.42 0.92 27.4
Approach 1198 15.6 1198 15.6 0.812 14.8 LOSB 134 381.0 0.68 0.34 0.74 28.2
All Vehicles 1970 15.6 1970 15.6 0.818 175 LOSC 13.9 3941 0.76 0.61 1.15 27.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Phasing Option #2 - Projected AM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 2 [I-84 EB Ramp/Tower Road 2045 PM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout PM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Level of 95% Back Of

ID Class Flows Flows Service Queue
[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % veh ft

South: Tower Road

8 T1 AIMCs 560 16.0 560 16.0 0.735 199 LOSC 8.7 246.5 0.86 0.99 1.68 27.2
18 R2 AIIMCs 93416.0 93416.0 0.647 05 LOSA 0.0 0.0 0.00 0.00 0.00 35.5
Approach 1494 16.0 1494 16.0 0.735 78 LOSA 8.7 2465 0.32 0.37 0.63 31.8

North: Tower Road

7 L2 AlIMCs 32812.0 328120 0.707 6.1 LOSA 0.0 0.0 0.00 0.00 0.00 34.0
4 T1 AIMCs 509220 509220 0.707 6.9 LOSA 0.0 0.0 0.00 0.00 0.00 34.5
Approach 838 18.1 838 18.1 0.707 6.6 LOSA 0.0 0.0 0.00 0.00 0.00 34.3

West: 1-84 EB Ramp

5 L2 AIMCs 59120 59120 0142 100 LOSA 0.4 105 064 063 064 285

2 T1 AllMCs 1 100. 1100. 0142 638 LOSF 0.4 105 064 0.63 064 277
0 0

12 R2 AIMCs 317200 317200  0.227 01 LOSA 0.0 00 000 0.00 000 357

Approach 37719.0 377190  0.227 17 LOSA 0.4 105 0.10  0.10 010 342

All Vehicles 2709 17.1 2709171  0.735 6.6 LOSA 8.7 2465 019 022 036 329

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Phasing Option #2 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 1 [I-84 WB Ramp/Tower Road 2045 PM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout PM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AlIMCs 54316.0 543 16.0 0.577 10.3 LOSB 4.3 1206 0.46 0.21 0.46 28.6
8 T1 Al MCs 76 12.0 76 12.0 0.577 10.0 LOSA 4.3 1206 0.46 0.21 0.46 29.3
Approach 619 155 61915.5 0.577 10.3 LOSB 4.3 1206 0.46 0.21 0.46 28.7

North: Tower Road

4 T1 AIMCs 388120 388120 0.595 161 LOSC 3.9 107.3  0.77 0.83 1.26 28.5
14 R2 AIMCs 209 12.0 209 12.0 0.345 10.7 LOSB 1.5 39.7 0.67 0.61 0.76 30.4
Approach 597 12.0 597 12.0 0.595 142 LOSB 3.9 107.3 0.73 0.76 1.09 20.2

West: 1-84 WB Ramp

5 L2 AllMCs 92 12.0 92 12.0 0.114 56 LOSA 0.4 10.5 0.47 0.35 0.47 30.3
12 R2 AIMCs 45021.0 450 21.0 0.656 17.7 LOSC 5.8 170.7  0.81 0.85 1.37 27.6
Approach 542 19.5 54219.5 0.656 156 LOSC 5.8 170.7  0.75 0.77 1.22 28.0
All Vehicles 1758 15.5 1758 15.5 0.656 133 LOSB 5.8 170.7  0.65 0.57 0.91 28.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Phasing Option #2 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 2 [I-84 EB Ramp/Tower Road 2045 AM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout AM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Level of 95% Back Of

ID Class Flows Flows Service Queue
[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % veh ft

South: Tower Road

8 T1 AIMCs 41118.0 41118.0 0.493 108 LOSB 3.0 86.0 0.60 0.49 0.76 30.5
18 R2 AIMCs 547 19.0 547 19.0 0.388 02 LOSA 0.0 0.0 0.00 0.00 0.00 35.6
Approach 958 18.6 958 18.6 0.493 47 LOSA 3.0 86.0 0.26 0.21 0.33 33.2

North: Tower Road

7 L2 AllMCs 8112.0 81120 0.794 6.6 LOSA 0.0 0.0 0.00 0.00 0.00 34.8
4 T1 AIMCs 87017.0 87017.0 0.794 7.0 LOSA 0.0 0.0 0.00 0.00 0.00 35.5
Approach 951 16.6 951 16.6 0.794 7.0 LOSA 0.0 0.0 0.00 0.00 0.00 35.4

West: 1-84 EB Ramp

5 L2 AIMCs 216120 216120 0.565 235 LOSC 24 65.7 0.80 0.97 1.37 245
2 T1 Al MCs 1 0.0 1 0.0 0.565 185 LOSC 24 65.7 0.80 0.97 1.37 25.1
12 R2 AIIMCs 53916.0 539 16.0 0.373 02 LOSA 0.0 0.0 0.00 0.00 0.00 35.7
Approach 756 14.8 756 14.8 0.565 6.8 LOSA 24 65.7 0.23 0.28 0.39 31.5
All Vehicles 2665 16.8 2665 16.8 0.794 6.1 LOSA 3.0 86.0 0.16 0.15 0.23 33.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: KITTELSON AND ASSOCIATES INC | Licence: NETWORK / Enterprise Level 3 | Processed: Wednesday, November 26, 2025
3:04:46 PM

Project: H:\27\27003 - ODOT Transportation Planning On-call\041 - Tower Road IAMP\analysis\Sidra\Tower Road Roundabout Analysis.sip9


dnair
Text Box
Phasing Option #2 - Projected PM Peak Hour Traffic Operations at Full 2045 Build out


Phasing Option #3 - Projected AM Peak Hour Traffic Operations when
Component A is triggered at 25% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP

Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 27.0
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.005

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 118 61 21 11 264 2 75
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 34.00 12.00 12.00 12.00 25.00 | 50.00 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 118 61 21 11 264 2 75
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 34 17 6 3 75 1 21
Total Analysis Volume [veh/h] 134 69 24 13 300 2 85
Pedestrian Volume [ped/h]
11/26/2025 1

Scenario 7: 7 Existing Configuration AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Phasing Option #3 - Projected AM Peak Hour Traffic Operations when Component A is triggered at 25% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.10 0.61 0.00 0.09
d_M, Delay for Movement [s/veh] 7.75 26.09 | 27.00 | 22.53
Movement LOS A A A A D D C
95th-Percentile Queue Length [veh/In] 0.24 0.24 0.00 0.00 5.53 5.53 5.53
95th-Percentile Queue Length [ft/In] 6.03 6.03 0.00 0.00 138.26 | 138.26 | 138.26
d_A, Approach Delay [s/veh] 5.12 0.00 25.32
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 17.28
Intersection LOS D
11/26/2025 2

Scenario 7: 7 Existing Configuration AM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #3 - Projected AM Peak Hour Traffic Operations when
Component B is triggered at 40% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 38.1
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.318

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 177 242 29 366 76 0 226
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 25.00 | 26.00 12.00 | 22.00 12.00 0.00 21.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 177 242 29 366 76 0 226
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 50 69 8 104 22 0 64
Total Analysis Volume [veh/h] 201 275 33 416 86 0 257
Pedestrian Volume [ped/h]
12/9/2025 1
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Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.03 0.32 0.00 0.43
d_M, Delay for Movement [s/veh] 8.51 38.10 30.83
Movement LOS A A A A E D
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.06 0.06 6.22 6.22
95th-Percentile Queue Length [ft/In] 0.00 0.00 1.40 1.40 155.45 155.45
d_A, Approach Delay [s/veh] 0.00 0.63 32.65
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 9.05
Intersection LOS E
12/9/2025 2

Scenario 7: 7 AM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #3 - Projected PM Peak Hour Traffic Operations when
Component B is triggered at 25% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 1: Tower Road/lI-84 WB Ramps

Control Type: Two-way stop Delay (sec / veh): 26.7
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.543

Intersection Setup

Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Approach Northbound Southbound Westbound
Lane Configuration "I I" +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 W. On-Ramp 1-84 W. Off-Ramp
Base Volume Input [veh/h] 169 17 86 46 171 1 20
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 24.00 | 12.00 12.00 | 12.00 31.00 0.00 12.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 169 17 86 46 171 1 20
Peak Hour Factor 0.8800 | 0.8800 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 48 5 24 13 49 0 6
Total Analysis Volume [veh/h] 192 19 98 52 194 1 23
Pedestrian Volume [ped/h]
11/26/2025 1
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Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.15 0.54 0.00 0.02
d_M, Delay for Movement [s/veh] 8.15 26.75 | 26.19 | 20.15
Movement LOS A A A A D D C
95th-Percentile Queue Length [veh/In] 0.47 0.47 0.00 0.00 3.39 3.39 3.39
95th-Percentile Queue Length [ft/In] 11.68 | 11.68 0.00 0.00 84.85 | 84.85 | 84.85
d_A, Approach Delay [s/veh] 7.42 0.00 26.05
Approach LOS A A D
d_|I, Intersection Delay [s/veh] 12.51
Intersection LOS D
11/26/2025 2

Scenario 14: 14 Existing Configuration PM Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #3 - Projected PM Peak Hour Traffic Operations when
Component B is triggered at 40% of anticipated growth

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Level Of Service Report
Intersection 2: Tower Road/I-84 EB Ramps

Control Type: Two-way stop Delay (sec / veh): 51.4
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.011

Intersection Setup

Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Approach Northbound Southbound Eastbound
Lane Configuration I" "I +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 35.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Tower Rd Tower Rd 1-84 E. Off-Ramp 1-84 E. On-Ramp
Base Volume Input [veh/h] 237 422 116 237 21 1 160
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 20.00 | 19.00 | 12.00 | 26.00 12.00 | 100.00 | 26.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 237 422 116 237 21 1 160
Peak Hour Factor 0.8800 | 0.8800 | 0.8800 | 0.8800 0.8800 | 0.8800 | 0.8800
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 67 120 33 67 6 0 45
Total Analysis Volume [veh/h] 269 480 132 269 24 1 182
Pedestrian Volume [ped/h]
12/9/2025 1

Scenario 14: 14 PM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro
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Text Box
Phasing Option #3 - Projected PM Peak Hour Traffic Operations when Component B is triggered at 40% of anticipated growth


Generated with VISTRO 27003-041 Tower Road IAMP
Version 2025 (SP 0-5)

Intersection Settings

Priority Scheme Free Free Stop

Flared Lane No

Storage Area [veh]

Two-Stage Gap Acceptance No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.16 0.15 0.01 0.25
d_M, Delay for Movement [s/veh] 9.57 32.37 | 51.38 15.05
Movement LOS A A A A D F C
95th-Percentile Queue Length [veh/In] 0.00 0.00 0.24 0.24 2.02 2.02 2.02
95th-Percentile Queue Length [ft/In] 0.00 0.00 5.93 5.93 50.40 | 50.40 | 50.40
d_A, Approach Delay [s/veh] 0.00 3.15 17.24
Approach LOS A A (¢}
d_|I, Intersection Delay [s/veh] 3.56
Intersection LOS F
12/9/2025 2

Scenario 14: 14 PM Failure Sensitivity Vistro File: H:\...\27003.041_Vistro Phase Analysis with Development to the North.vistro



Phasing Option #3 - Projected AM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 1 [I-84 WB Ramp/Tower Road 2045 AM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout AM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of Prop. Eff. Aver.  Aver.

ID Class Flows Flows Satn Delay Service Queue Que Stop No. of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate  Cycles
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AIMCs 35020.0 35020.0 0.818 259 LOSD 13.9 3941 0.99 1.20 2.09 24.4
8 T1 AIMCs 277 12.0 277 12.0 0.818 247 LOSC 13.9 3941 0.99 1.20 2.09 24.9
Approach 627 16.5 627 16.5 0.818 253 LOSD 13.9 3941 099 1.20 2.09 246

North: Tower Road

4 T1 AllMCs 94 12.0 94 12.0 0.116 55 LOSA 0.4 10.6 0.46 0.34 0.46 33.0
14 R2 All MCs 5112.0 51120 0.066 53 LOSA 0.2 6.4 0.48 0.36 0.48 32.8
Approach 14512.0 14512.0 0.116 55 LOSA 0.4 10.6 0.47 0.35 0.47 32.9

West: 1-84 WB Ramp

5 L2 AlIMCs 34112.0 341120 0.299 59 LOSA 14 37.9 0.28 0.13 0.28 30.2
12 R2 AlIMCs 857 17.0 857 17.0 0.812 184 LOSC 13.4 381.0 0.83 0.42 0.92 27.4
Approach 1198 15.6 1198 15.6 0.812 14.8 LOSB 134 381.0 0.68 0.34 0.74 28.2
All Vehicles 1970 15.6 1970 15.6 0.818 175 LOSC 13.9 3941 0.76 0.61 1.15 27.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com
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Project: H:\27\27003 - ODOT Transportation Planning On-call\041 - Tower Road IAMP\analysis\Sidra\Tower Road Roundabout Analysis.sip9
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Phasing Option #3 - Projected AM Peak Hour Traffic Operations at Full 2045 Build out


Phasing Option #3 - Projected Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 2 [I-84 EB Ramp/Tower Road 2045 AM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout AM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Level of 95% Back Of

ID Class Flows Flows Service Queue
[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % veh ft

South: Tower Road

8 T1 AIMCs 41118.0 41118.0 0.493 108 LOSB 3.0 86.0 0.60 0.49 0.76 30.5
18 R2 AIMCs 547 19.0 547 19.0 0.388 02 LOSA 0.0 0.0 0.00 0.00 0.00 35.6
Approach 958 18.6 958 18.6 0.493 47 LOSA 3.0 86.0 0.26 0.21 0.33 33.2

North: Tower Road

7 L2 AllMCs 8112.0 81120 0.794 6.6 LOSA 0.0 0.0 0.00 0.00 0.00 34.8
4 T1 AIMCs 87017.0 87017.0 0.794 7.0 LOSA 0.0 0.0 0.00 0.00 0.00 35.5
Approach 951 16.6 951 16.6 0.794 7.0 LOSA 0.0 0.0 0.00 0.00 0.00 35.4

West: 1-84 EB Ramp

5 L2 AIMCs 216120 216120 0.565 235 LOSC 24 65.7 0.80 0.97 1.37 245
2 T1 Al MCs 1 0.0 1 0.0 0.565 185 LOSC 24 65.7 0.80 0.97 1.37 25.1
12 R2 AIIMCs 53916.0 539 16.0 0.373 02 LOSA 0.0 0.0 0.00 0.00 0.00 35.7
Approach 756 14.8 756 14.8 0.565 6.8 LOSA 24 65.7 0.23 0.28 0.39 31.5
All Vehicles 2665 16.8 2665 16.8 0.794 6.1 LOSA 3.0 86.0 0.16 0.15 0.23 33.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Phasing Option #3 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 1 [I-84 WB Ramp/Tower Road 2045 PM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout PM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AlIMCs 54316.0 543 16.0 0.577 10.3 LOSB 4.3 1206 0.46 0.21 0.46 28.6
8 T1 Al MCs 76 12.0 76 12.0 0.577 10.0 LOSA 4.3 1206 0.46 0.21 0.46 29.3
Approach 619 155 61915.5 0.577 10.3 LOSB 4.3 1206 0.46 0.21 0.46 28.7

North: Tower Road

4 T1 AIMCs 388120 388120 0.595 161 LOSC 3.9 107.3  0.77 0.83 1.26 28.5
14 R2 AIMCs 209 12.0 209 12.0 0.345 10.7 LOSB 1.5 39.7 0.67 0.61 0.76 30.4
Approach 597 12.0 597 12.0 0.595 142 LOSB 3.9 107.3 0.73 0.76 1.09 20.2

West: 1-84 WB Ramp

5 L2 AllMCs 92 12.0 92 12.0 0.114 56 LOSA 0.4 10.5 0.47 0.35 0.47 30.3
12 R2 AIMCs 45021.0 450 21.0 0.656 17.7 LOSC 5.8 170.7  0.81 0.85 1.37 27.6
Approach 542 19.5 54219.5 0.656 156 LOSC 5.8 170.7  0.75 0.77 1.22 28.0
All Vehicles 1758 15.5 1758 15.5 0.656 133 LOSB 5.8 170.7  0.65 0.57 0.91 28.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Phasing Option #3 - Projected PM Peak Hour Traffic Operations at Full
2045 Build out

MOVEMENT SUMMARY

Y Site: 2 [I-84 EB Ramp/Tower Road 2045 PM (Site Folder:
Northwest Loop Ramp w/Single Lane Roundabout PM)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Level of 95% Back Of

ID Class Flows Flows Service Queue
[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % veh ft

South: Tower Road

8 T1 AIMCs 560 16.0 560 16.0 0.735 199 LOSC 8.7 246.5 0.86 0.99 1.68 27.2
18 R2 AIIMCs 93416.0 93416.0 0.647 05 LOSA 0.0 0.0 0.00 0.00 0.00 35.5
Approach 1494 16.0 1494 16.0 0.735 78 LOSA 8.7 2465 0.32 0.37 0.63 31.8

North: Tower Road

7 L2 AlIMCs 32812.0 328120 0.707 6.1 LOSA 0.0 0.0 0.00 0.00 0.00 34.0
4 T1 AIMCs 509220 509220 0.707 6.9 LOSA 0.0 0.0 0.00 0.00 0.00 34.5
Approach 838 18.1 838 18.1 0.707 6.6 LOSA 0.0 0.0 0.00 0.00 0.00 34.3

West: 1-84 EB Ramp

5 L2 AIMCs 59120 59120 0142 100 LOSA 0.4 105 064 063 064 285

2 T1 AllMCs 1 100. 1100. 0142 638 LOSF 0.4 105 064 0.63 064 277
0 0

12 R2 AIMCs 317200 317200  0.227 01 LOSA 0.0 00 000 0.00 000 357

Approach 37719.0 377190  0.227 17 LOSA 0.4 105 0.10  0.10 010 342

All Vehicles 2709 17.1 2709171  0.735 6.6 LOSA 8.7 2465 019 022 036 329

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity Constraint
effects.
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Node #3 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM

27003-041 Tower Road IAMP

Generated with VISTRO

Version 2024 (SP 0-1)

Intersection Level Of Service Report
Intersection 3: Tower Road/Love's Northern Driveway

Control Type: Two-way stop Delay (sec / veh): 15.0
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.272

Intersection Setup
Name Tower Rd Tower Rd North Driveway
Approach Northbound Southbound Westbound
Lane Configuration I I I I r'
Turning Movement Thru Right Left Thru Left Right
Lane Width [ft] 12.00 12.00 16.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 20.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No Yes
Volumes
Name Tower Rd Tower Rd North Driveway
Base Volume Input [veh/h] 738 1244 118
Base Volume Adjustment Factor 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 15.00 16.00 38.00
Growth Factor 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0
Site-Generated Trips [veh/h] 0 0 0
Diverted Trips [veh/h] 0 0 0
Pass-by Trips [veh/h] 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0
Other Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 738 1244 118
Peak Hour Factor 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 210 353 34
Total Analysis Volume [veh/h] 839 1414 134
Pedestrian Volume [ped/h] 0
6/13/2025 11

Scenario 23: 23 Alt 1 & 3 Ops - 2045 AM Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro
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Node #3 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM


Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Intersection Settings

Priority Scheme

Free

Free

Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance

No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio

0.27

d_M, Delay for Movement [s/veh]

15.01

Movement LOS

95th-Percentile Queue Length [veh/In]

0.00

0.00

1.09

95th-Percentile Queue Length [ft/In]

0.00

0.00

27.35

d_A, Approach Delay [s/veh]

0.00

0.00

15.01

Approach LOS

d_|I, Intersection Delay [s/veh]

0.84

Intersection LOS

6/13/2025
Scenario 23: 23 Alt 1 & 3 Ops - 2045 AM

12

Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro




Node #3 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM

27003-041 Tower Road IAMP

Generated with VISTRO

Version 2024 (SP 0-1)

Intersection Level Of Service Report
Intersection 3: Tower Road/Love's Northern Driveway

Control Type: Two-way stop Delay (sec / veh): 275
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.542

Intersection Setup
Name Tower Rd Tower Rd North Driveway
Approach Northbound Southbound Westbound
Lane Configuration I I I I r'
Turning Movement Thru Right Left Thru Left Right
Lane Width [ft] 12.00 12.00 16.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 20.00
Grade [%] 0.00 0.00 0.00
Crosswalk No No Yes
Volumes
Name Tower Rd Tower Rd North Driveway
Base Volume Input [veh/h] 1174 729 160
Base Volume Adjustment Factor 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 14.00 19.00 29.00
Growth Factor 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0
Site-Generated Trips [veh/h] 0 0 0
Diverted Trips [veh/h] 0 0 0
Pass-by Trips [veh/h] 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0
Other Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 1174 729 160
Peak Hour Factor 0.8700 0.8700 0.8700
Other Adjustment Factor 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 337 209 46
Total Analysis Volume [veh/h] 1349 838 184
Pedestrian Volume [ped/h] 0
6/13/2025 11

Scenario 22: 22 22 Alt 1 & 3 Ops - 2045 PM Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro
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Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Intersection Settings

Priority Scheme

Free

Free

Stop

Flared Lane

Storage Area [veh]

Two-Stage Gap Acceptance

No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio

0.54

d_M, Delay for Movement [s/veh]

27.51

Movement LOS

95th-Percentile Queue Length [veh/In]

0.00

0.00

3.07

95th-Percentile Queue Length [ft/In]

0.00

0.00

76.76

d_A, Approach Delay [s/veh]

0.00

0.00

27.51

Approach LOS

d_|I, Intersection Delay [s/veh]

213

Intersection LOS

6/13/2025
Scenario 22: 22 22 Alt 1 & 3 Ops - 2045 PM

12

Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro




Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM
w/ Roundabout Traffic Control

MOVEMENT SUMMARY

W Site: 4 [2045 - Tower Road/Love's Southern Driveway AM
(Site Folder: Node 4)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

8 T1 AIMCs 683140 68314.0 0.397 86 LOSA 1.7 48.3  0.50 0.34 0.50 315
18 R2 Al MCs 2130.0 2130.0 0.397 104 LOSB 1.7 46.5 049 0.33 0.49 30.8
Approach 704145 704145 0.397 86 LOSA 1.7 483  0.50 0.34 0.50 31.5

East: Love's Southern Driveway

1 L2 AllMCs 1329.0 1329.0 0.339 155 LOSC 1.2 34.5 0.70 0.71 0.87 28.2
16 R2 AIIMCs 13622.0 13622.0 0.339 13.8 LOSB 1.2 34.5 0.70 0.71 0.87 28.7
Approach 149226 149226  0.339 13.9 LOSB 1.2 34.5 0.70 0.71 0.87 28.7

North: Tower Road

7 L2 AIMCs 24126.0 24126.0 0.572 8.7 LOSA 4.2 1195 0.16 0.04 0.16 30.1
4 T1 AIMCs 112413.0 112413.0 0.572 7.7 LOSA 4.2 1195 0.16 0.03 0.16 31.6
Approach 1366 15.3 1366 15.3  0.572 79 LOSA 4.2 119.5 0.16 0.03 0.16 31.3
All Vehicles 2219155 22191565 0.572 85 LOSA 4.2 119.5 0.30 0.18 0.31 31.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM
w/ Roundabout Traffic Control

MOVEMENT SUMMARY

W Site: 4 [2045 - Tower Road/Love's Southern Driveway PM
(Site Folder: Node 4)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Level of 95% Back Of  Prop. Eff.

ID Class Flows Flows Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % veh ft

South: Tower Road

8 T1 AIMCs 1226 11.0 1226 11.0  0.743 18.7 LOSC 10.3 2812 0.84 0.95 1.63 27.6
18 R2 Al MCs 34 20.0 3420.0 0.743 198 LOSC 10.3 281.2 0.83 0.94 1.62 27.3
Approach 1260 11.2 1260 11.2  0.743 18.7 LOSC 10.3 2812 0.84 0.95 1.63 276

East: Love's Southern Driveway

1 L2 AllMCs 613.0 613.0 0.416 255 LOSD 1.2 33.1 0.84 0.91 1.10 241
16 R2 AllMCs 90 18.0 9018.0 0.416 285 LOSD 1.2 33.1 0.84 0.91 1.10 24.3
Approach 9517.7 9517.7  0.416 283 LOSD 1.2 33.1 0.84 0.91 1.10 243

North: Tower Road

7 L2 AIMCs 29231.0 29231.0 0.348 58 LOSA 1.6 48.4  0.06 0.01 0.06 30.3
4 T1 AIIMCs 52213.0 52213.0 0.348 50 LOSA 1.7 48.4  0.06 0.01 0.06 32.9
Approach 81419.5 814195 0.348 53 LOSA 1.7 484  0.06 0.01 0.06 31.9
All Vehicles 2169146 216914.6  0.743 141 LOSB 10.3 2812 0.55 0.59 1.02 28.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: KITTELSON AND ASSOCIATES INC | Licence: NETWORK / Enterprise Level 3 | Processed: Thursday, May 15, 2025 9:14:09
AM

Project: H:\27\27003 - ODOT Transportation Planning On-call\041 - Tower Road IAMP\analysis\Sidra\Roundabout Diamond Interchange
Alternative Sensitivity Analysis.sip9


dnair
Text Box
Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM w/ Roundabout Traffic Control


Node #5 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM
w/ Roundabout Control

MOVEMENT SUMMARY

W site: 5 [2045 - Tower Road/Kunze Lane AM (Site Folder: Node
5)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AllMCs 1 0.0 1 00 0.281 47 LOSA 1.3 350 017 0.06 0.17 32.6
8 T1 AIMCs 59913.0 59913.0 0.281 54 LOSA 1.3 350 017 0.06 0.17 33.0
18 R2 Al MCs 64 12.0 64120 0.281 53 LOSA 1.2 33.7 0.16 0.05 0.16 32.6
Approach 664129 664129  0.281 54 LOSA 1.3 350 017 0.06 0.17 32.9

East: Kunze Lane

1 L2 AIMCs 14213.0 14213.0 0.429 13.2 LOSB 20 56.5 0.72 0.73 0.98 28.1
6 T1 AlMCs 3 4.0 3 40 0429 1.4 LOSB 2.0 56.5 0.72 0.73 0.98 28.8
16 R2 Al MCs 94 14.0 9414.0 0.429 134 LOSB 2.0 56.5 0.72 0.73 0.98 28.4
Approach 239133 239133 0.429 13.2 LOSB 2.0 56.5 0.72 0.73 0.98 28.2

North: Tower Road

7 L2 AllMCs 34 11.0 3411.0 0.562 10.3 LOSB 35 96.1 0.50 0.27 0.50 30.0
4 T1 AIMCs 111313.0 111313.0 0.562 104 LOSB 35 96.1 0.49 0.26 0.49 30.7
14 R2 Al MCs 29 3.0 29 3.0 0.562 9.2 LOSA 34 934 048 0.26 0.48 30.7
Approach 1176 12.7 117612.7  0.562 10.3 LOSB 3.5 96.1 0.49 0.26 0.49 30.7

West: Kunze Lane

5 L2 AllMCs 8 3.0 8 3.0 0.035 134 LOSB 0.1 2.8 0.78 0.78 0.78 28.2
2 T1 AlMCs 1 00 1 00 0.035 1.3 LOSB 0.1 2.8 0.78 0.78 0.78 28.7
12 R2 Al MCs 1 0.0 1 00 0.035 1.3 LOSB 0.1 2.8 0.78 0.78 0.78 28.5
Approach 10 2.3 10 23 0.035 129 LOSB 0.1 2.8 0.78 0.78 0.78 28.3
All Vehicles 209012.8 209012.8  0.562 9.1 LOSA 3.5 96.1 0.42 0.25 0.45 31.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Node #5 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM
w/ Roundabout Control

MOVEMENT SUMMARY

W site: 5 [2045 - Tower Road/Kunze Lane PM (Site Folder: Node
5)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AllMCs 1 00 1 00 0.653 1.3 LOSB 5.0 1358 0.57 0.29 0.57 29.7
8 T1 AIMCs 122312.0 122312.0 0.653 122 LOSB 5.0 135.8 0.56 0.28 0.56 30.0
18 R2 AIMCs 18510.0 18510.0 0.653 1.8 LOSB 4.9 1325 0.54 0.27 0.54 29.8
Approach 1409 11.7 1409 11.7  0.653 122 LOSB 5.0 1356.8 0.55 0.28 0.55 30.0

East: Kunze Lane

1 L2 AllMCs 64 10.0 64 10.0 0.392 246 LOSC 1.2 336 0.84 0.91 1.10 246
6 T1 AlMCs 1 0.0 1 00 0.392 185 LOSC 1.2 336 084 0.91 1.10 251
16 R2 Al MCs 3511.0 3511.0 0.392 253 LOSD 1.2 336 0.84 0.91 1.10 24.8
Approach 10010.2 10010.2  0.392 247 LOSC 1.2 336 084 0.91 1.10 247

North: Tower Road

7 L2 AllMCs 9912.0 9912.0 0.240 52 LOSA 1.0 28.0 0.21 0.08 0.21 31.6
4 T1 AIMCs 44413.0 44413.0 0.240 52 LOSA 1.0 28.0 0.20 0.08 0.20 32.8
14 R2 Al MCs 10 3.0 10 3.0 0.240 45 LOSA 1.0 270 0.20 0.08 0.20 33.0
Approach 56312.6 553126  0.240 52 LOSA 1.0 280 0.21 0.08 0.21 32.6

West: Kunze Lane

5 L2 AllMCs 29 3.0 29 3.0 0.052 6.1 LOSA 0.2 4.9 0.58 0.51 0.58 30.6
2 T1 AlMCs 3 40 3 40 0.052 6.2 LOSA 0.2 4.9 0.58 0.51 0.58 31.1
12 R2 Al MCs 1 0.0 1 0.0 0.052 55 LOSA 0.2 4.9 0.58 0.51 0.58 31.0
Approach 34 3.0 34 3.0 0.052 6.1 LOSA 0.2 4.9 0.58 0.51 0.58 30.7
All Vehicles 2097 11.8 2097 11.8  0.653 10.8 LOSB 5.0 1358 0.48 0.26 0.49 30.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Node #6 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM
w/ Roundabout Control

MOVEMENT SUMMARY

Y Site: 6 [2045 - Tower Road/Boardman Airport Lane AM (Site
Folder: Node 6)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.

ID Class Flows Flows Satn Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh ft

South: Tower Road

3 L2 AllMCs 1 0.0 1 0.0 0.211 50 LOSA 0.8 214 043 0.29 0.43 323
8 T1 AIIMCs 37514.0 37514.0 0.211 6.2 LOSA 0.8 214 042 0.28 0.42 32.6
Approach 376 14.0 37614.0 0.211 6.2 LOSA 0.8 214 042 0.28 0.42 32.6

North: Tower Road

4 T1 AIMCs 860120 86012.0 0.570 54 LOSA 4.3 117.0 0.03 0.00 0.03 33.0
14 R2 Al MCs 913.0 913.0 0.119 36 LOSA 0.5 124 0.02 0.00 0.02 33.5
Approach 86912.0 86912.0 0.570 54 LOSA 4.3 117.0 0.03 0.00 0.03 33.0

West: Boardman Airport Lane

5 L2 AlIMCs 274120 274120 0.667 275 LOSD 3.8 1052 0.85 1.07 1.61 23.5
12 R2 Al MCs 1 0.0 1 00 0.667 236 LOSC 3.8 1052 0.85 1.07 1.61 23.9
Approach 27512.0 27512.0 0.667 275 LOSD 3.8 105.2 0.85 1.07 1.61 235
All Vehicles 1520125 152012.5  0.667 96 LOSA 4.3 1170 0.27 0.26 0.41 30.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Node #6 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM
w/ Roundabout Control

MOVEMENT SUMMARY

Y Site: 6 [2045 - Tower Road/Boardman Airport Lane PM (Site
Folder: Node 6)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov  Turn Mov Demand Arrival . Aver. Level of 95% Back Of  Prop. Eff.

ID Class Flows Flows Delay Service Queue Que Stop
[ Total HV ] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % sec veh ft

South: Tower Road

3 L2 AllMCs 1 0.0 1 00 0.584 1.9 LOSB 4.7 126.9 0.70 0.69 1.08 29.3
8 T1 AIMCs 95911.0 95911.0 0.584 13.1 LOSB 4.7 1269 0.69 0.67 1.07 29.7
Approach 960 11.0 960 11.0 0.584 13.1 LOSB 4.7 1269 0.69 0.67 1.07 29.7

North: Tower Road

4 T1 AIMCs 32612.0 32612.0 0.257 42 LOSA 1.1 305 0.02 0.00 0.02 33.6
14 R2 AIIMCs 15413.0 15413.0 0.127 36 LOSA 0.5 13.4  0.02 0.00 0.02 33.4
Approach 48012.3 480123  0.257 40 LOSA 1.1 30.5 0.02 0.00 0.02 33.6

West: Boardman Airport Lane

5 L2 AIMCs 371120 37112.0 0.453 10.1 LOSB 27 73.1 0.63 0.50 0.74 28.6
12 R2 Al MCs 1 3.0 1 3.0 0453 9.0 LOSA 27 73.1 0.63 0.50 0.74 29.1
Approach 37312.0 373120 0.453 10.1 LOSB 2.7 73.1 0.63 0.50 0.74 28.6
All Vehicles 1813 11,5 1813 11.5  0.584 10.1 LOSB 4.7 126.9 0.50 0.46 0.72 30.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Roundabout LOS Method: Same as Sign Control.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.

Delay Model: HCM Delay Formula (Stopline Delay: Geometric Delay is not included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: Siegloch M1 implied by US HCM 6 Roundabout Capacity Model.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM
w/ Traffic Signal Control

Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 4: Tower Road/Loves Southern Driveway

Control Type: Signalized Delay (sec / veh): 234
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.503

Intersection Setup
Name Tower Rd Tower Rd South Driveway
Approach Northbound Southbound Westbound
Lane Configuration I I" ‘1 I I T
Turning Movement Thru Right Left Thru Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 16.00 16.00
No. of Lanes in Entry Pocket 0 0 1 0 0 0
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 20.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes

6/13/2025

Scenario 23: 23 Alt 1 & 3 Ops - 2045 AM

13

Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro



dnair
Text Box
Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM w/ Traffic Signal Control


Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Volumes
Name Tower Rd Tower Rd South Driveway
Base Volume Input [veh/h] 615 19 217 1012 12 122
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 14.00 30.00 26.00 13.00 29.00 22.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 615 19 217 1012 12 122
Peak Hour Factor 0.9000 0.9000 0.9000 0.9000 0.9000 0.9000
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 171 5 60 281 3 34
Total Analysis Volume [veh/h] 683 21 241 1124 13 136
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing m
_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 120

Active Pattern Pattern 1

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing (Basic)
Control Type Permissive Permissive ProtPerm Permissive Permissive Permissive
Signal Group 6 5 2 7
Auxiliary Signal Groups
Maximum Green [s] 10 10 10 5
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Walk [s] 5 5 5
Pedestrian Clearance [s] 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Phasing & Timing: Pattern 1
Split [s] 56 35 91 29
Lead / Lag Lead Lead
Minimum Green [s] 10 5 10 5
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Minimum Recall No Yes No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Lane Group Calculations

Lane Group C (¢} L (¢} C
C, Cycle Length [s] 120 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 0.00
12, Clearance Lost Time [s] 2.00 2.00 0.00 2.00 2.00
g_i, Effective Green Time [s] 28 28 97 97 15
g/C, Green/ Cycle 0.23 0.23 0.81 0.81 0.12
(v /s)_i Volume / Saturation Flow Rate 0.21 0.21 0.20 0.35 0.11
s, saturation flow rate [veh/h] 1690 1672 1179 3246 1401
¢, Capacity [veh/h] 395 391 915 2630 172
d1, Uniform Delay [s] 44.49 44.62 6.07 3.30 51.59
k, delay calibration 0.11 0.11 0.50 0.50 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 7.10 7.75 0.70 0.51 11.99
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.89 0.90 0.26 0.43 0.86
d, Delay for Lane Group [s/veh] 51.59 52.37 6.77 3.81 63.58
Lane Group LOS D D A A E
Critical Lane Group No No No Yes Yes
50th-Percentile Queue Length [veh/In] 10.54 10.63 0.98 2.56 5.04
50th-Percentile Queue Length [ft/In] 263.56 265.79 24.48 64.11 125.98
95th-Percentile Queue Length [veh/In] 15.87 15.98 1.76 4.62 8.72
95th-Percentile Queue Length [ft/In] 396.69 399.48 44.07 115.41 218.02
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Generated with VISTRO 27003-041 Tower Road IAMP
Version 2024 (SP 0-1)

Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 51.97 52.37 6.77 3.81 63.58 63.58
Movement LOS D D A A E E
d_A, Approach Delay [s/veh] 51.98 4.34 63.58
Approach LOS D A E
d_|I, Intersection Delay [s/veh] 23.44
Intersection LOS C
Intersection V/C 0.503
Emissions
Vehicle Miles Traveled [mph] 76.61 76.61 23.86 111.29 16.07
Stops [stops/h] 316.38 319.06 29.39 153.93 151.23
Fuel consumption [US gal/h] 10.26 10.34 1.52 6.60 3.09
CO [g/h] 716.84 723.03 105.93 461.42 216.30
NOXx [g/h] 139.47 140.68 20.61 89.78 42.08
VOC [g/h] 166.13 167.57 24.55 106.94 50.13
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00
d_p, Pedestrian Delay [s] 51.32
I_p,int, Pedestrian LOS Score for Intersectio 1.950
Crosswalk LOS A
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 867 1450 417
d_b, Bicycle Delay [s] 19.25 4.53 37.58
I_b,int, Bicycle LOS Score for Intersection 2.140 2.686 0.948
Bicycle LOS B B A
Sequence
Ring 1 2 - - - - - - - - - - - - - - -
Ring 2 5 6 7 - - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -
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Node #4 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM
w/ Traffic Signal Control

Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Intersection Level Of Service Report
Intersection 4: Tower Road/Loves Southern Driveway

Control Type: Signalized Delay (sec / veh): 314
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.621

Intersection Setup
Name Tower Rd Tower Rd South Driveway
Approach Northbound Southbound Westbound
Lane Configuration I I" ‘1 I I T
Turning Movement Thru Right Left Thru Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 16.00 16.00
No. of Lanes in Entry Pocket 0 0 1 0 0 0
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 20.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes
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Generated with VISTRO

Version 2024 (SP 0-1)

27003-041 Tower Road IAMP

Volumes
Name Tower Rd Tower Rd South Driveway
Base Volume Input [veh/h] 1079 30 257 459 5 79
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 11.00 20.00 31.00 13.00 13.00 18.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 1079 30 257 459 5 79
Peak Hour Factor 0.8800 0.8800 0.8800 0.8800 0.8800 0.8800
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 307 9 73 130 1 22
Total Analysis Volume [veh/h] 1226 34 292 522 6 90
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing m
_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 120
Active Pattern Pattern 1
Coordination Type Time of Day Pattern Coordinated
Actuation Type Fully actuated
Offset [s] 0.0
Offset Reference Lead Green - Beginning of First Green
Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing (Basic)

Control Type Permissive Permissive ProtPerm Permissive Permissive Permissive
Signal Group 6 5 2 7
Auxiliary Signal Groups
Maximum Green [s] 10 10 10 5
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Walk [s] 5 5 5
Pedestrian Clearance [s] 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0

Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Phasing & Timing: Pattern 1

Split [s] 74 9 83 37
Lead / Lag Lead Lead
Minimum Green [s] 10 5 10 5
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Minimum Recall No Yes No No
Maximum Recall No No No No
Pedestrian Recall No No No No

Exclusive Pedestrian Phase

Pedestrian Signal Group 0

Pedestrian Walk [s] 0

Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group C (¢} L (¢} C

C, Cycle Length [s] 120 120 120 120 120

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 0.00

12, Clearance Lost Time [s] 2.00 2.00 0.00 2.00 2.00

g_i, Effective Green Time [s] 47 47 102 102 10
g/C, Green/ Cycle 0.39 0.39 0.85 0.85 0.08

(v /s)_i Volume / Saturation Flow Rate 0.36 0.37 0.34 0.16 0.07
s, saturation flow rate [veh/h] 1735 1719 870 3246 1451

¢, Capacity [veh/h] 685 678 704 2768 117
d1, Uniform Delay [s] 34.51 34.70 15.15 1.55 54.32

k, delay calibration 0.19 0.19 0.50 0.50 0.11

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 9.17 10.22 1.80 0.15 13.22

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00

Lane Group Results
X, volume / capacity 0.92 0.93 0.41 0.19 0.82
d, Delay for Lane Group [s/veh] 43.68 44 .92 16.94 1.70 67.53
Lane Group LOS D D B A E

Critical Lane Group No Yes Yes No Yes
50th-Percentile Queue Length [veh/In] 18.17 18.44 0.85 0.48 3.33
50th-Percentile Queue Length [ft/In] 454.15 460.93 21.25 11.88 83.23
95th-Percentile Queue Length [veh/In] 25.16 2548 1.53 0.86 5.99
95th-Percentile Queue Length [ft/In] 628.90 636.98 38.25 21.39 149.81
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 44.28 44.92 16.94 1.70 67.53 67.53
Movement LOS D D B A E E
d_A, Approach Delay [s/veh] 44.30 717 67.53
Approach LOS D A E
d_|I, Intersection Delay [s/veh] 31.40
Intersection LOS C
Intersection V/C 0.621
Emissions
Vehicle Miles Traveled [mph] 137.49 137.49 28.74 51.38 10.35
Stops [stops/h] 545.03 553.17 25.50 28.52 99.88
Fuel consumption [US gal/h] 17.09 17.35 2.31 2.30 2.08
CO [g/h] 1194.52 1212.70 161.39 160.51 145.18
NOXx [g/h] 232.41 235.95 31.40 31.23 28.25
VOC [g/h] 276.84 281.06 37.40 37.20 33.65
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00
d_p, Pedestrian Delay [s] 51.33
I_p,int, Pedestrian LOS Score for Intersectio 2.038
Crosswalk LOS B
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 1167 1317 550
d_b, Bicycle Delay [s] 10.41 7.00 31.53
I_b,int, Bicycle LOS Score for Intersection 2.599 2.231 0.860
Bicycle LOS B B A
Sequence
Ring 1 2 - - - - - - - - - - - - - - -
Ring 2 5 6 7 - - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 5: Tower Road/Kunze Lane

Control Type: Signalized Delay (sec / veh): 11.6
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.570
Intersection Setup
Name Tower Rd Tower Rd Kunze Ln
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I I" '1 I I" + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 0 0 0
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 1 0 0 0 0 0 0
Exit Pocket Length [ft] 49.21
Speed [mph] 45.00 45.00 30.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No Yes No
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Volumes
Name Tower Rd Tower Rd Kunze Ln
Base Volume Input [veh/h] 0 533 57 30 991 26 7 1 0 126 3 84
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 0.00 13.00 | 12.00 | 11.00 | 13.00 3.00 3.00 0.00 0.00 13.00 4.00 14.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 0 533 57 30 991 26 7 1 0 126 3 84
Peak Hour Factor 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 0 155 17 9 288 8 2 0 0 37 1 24
Total Analysis Volume [veh/h] 0 620 66 35 1152 30 8 1 0 147 3 98
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing m 0 0
_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 120

Active Pattern Pattern 1
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing (Basic)

Control Type Permiss | Permiss |Permiss | Permiss | Permiss | Permiss | Permiss [ Permiss | Permiss | Permiss | Permiss | Permiss
Signal Group 6 2 8 4
Auxiliary Signal Groups
Maximum Green [s] 10 10 10 10
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0

Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Phasing & Timing: Pattern 1

Split [s] 65 65 55 55

Lead / Lag
Minimum Green [s] 10 10 10 10
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No

Exclusive Pedestrian Phase

Pedestrian Signal Group 0

Pedestrian Walk [s] 0

Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} (¢} L (¢} (¢} (¢} (¢}
C, Cycle Length [s] 120 120 120 120 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 2.00 2.00 2.00 2.00
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 90 90 90 90 90 90 22 22
g/C, Green/ Cycle 0.75 0.75 0.75 0.75 0.75 0.75 0.18 0.18
(v/s)_i Volume / Saturation Flow Rate 0.00 0.20 0.20 0.05 0.35 0.35 0.01 0.16
s, saturation flow rate [veh/h] 482 1705 1648 701 1705 1690 1196 1503
¢, Capacity [veh/h] 352 1283 1240 532 1283 1271 273 320
d1, Uniform Delay [s] 0.00 4.62 4.63 6.73 5.65 5.65 40.45 47.88
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.00 0.52 0.54 0.24 1.20 1.21 0.05 4.03
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.00 0.27 0.27 0.07 0.46 0.46 0.03 0.78
d, Delay for Lane Group [s/veh] 0.00 5.15 517 6.97 6.85 6.86 40.49 51.91
Lane Group LOS A A A A A A D D
Critical Lane Group No No No No No Yes No Yes
50th-Percentile Queue Length [veh/In] 0.00 225 219 0.31 4.72 4.68 0.22 7.39
50th-Percentile Queue Length [ft/In] 0.00 56.19 | 54.67 7.64 | 117.90 | 117.04 5.61 184.69
95th-Percentile Queue Length [veh/In] 0.00 4.05 3.94 0.55 8.28 8.23 0.40 11.85
95th-Percentile Queue Length [ft/In] 0.00 | 101.15 | 98.41 | 13.75 | 206.93 | 205.76 10.10 296.13
6/13/2025 21

Scenario 23: 23 Alt 1 & 3 Ops - 2045 AM Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro




Generated with VISTRO 27003-041 Tower Road IAMP
Version 2024 (SP 0-1)

Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 0.00 5.16 5.17 6.97 6.85 6.86 4049 | 40.49 | 4049 | 51.91 | 51.91 | 51.91
Movement LOS A A A A A A D D D D D D
d_A, Approach Delay [s/veh] 5.16 6.86 40.49 51.91
Approach LOS A A D D
d_|I, Intersection Delay [s/veh] 11.63
Intersection LOS B
Intersection V/C 0.570
Emissions
Vehicle Miles Traveled [mph] 0.00 66.23 | 64.21 7.62 | 129.17 | 128.09 0.38 31.42
Stops [stops/h] 0.00 67.44 | 65.62 9.17 | 141.50 | 140.48 6.74 221.67
Fuel consumption [US gal/h] 0.00 3.47 3.37 0.42 7.01 6.96 0.13 6.45
CO [g/h] 0.00 [ 242.81 | 235.72 | 29.69 | 490.29 | 486.44 8.88 451.07
NOXx [g/h] 0.00 47.24 | 45.86 5.78 95.39 | 94.64 1.73 87.76
VOC [g/h] 0.00 56.27 | 54.63 6.88 [ 113.63 | 112.74 2.06 104.54
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00
d_p, Pedestrian Delay [s] 51.33
I_p,int, Pedestrian LOS Score for Intersectio 1.751
Crosswalk LOS A
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 1017 1017 850 850
d_b, Bicycle Delay [s] 14.50 14.50 19.83 19.83
I_b,int, Bicycle LOS Score for Intersection 2.126 2.564 1.574 1.969
Bicycle LOS B B A A
Sequence
Ring 1 2 - 4 - - - - - - - - - - - - -
Ring 2 6 - 8 - - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -

mﬁs
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Intersection Level Of Service Report
Intersection 5: Tower Road/Kunze Lane

Control Type: Signalized Delay (sec / veh): 6.6
Analysis Method: HCM 7th Edition Level Of Service: A
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.534
Intersection Setup
Name Tower Rd Tower Rd Kunze Ln
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I I" '1 I I" + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 0 0 0
Entry Pocket Length [ft] 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No Yes No
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Volumes
Name Tower Rd Tower Rd Kunze Ln
Base Volume Input [veh/h] 0 1052 159 85 382 9 25 3 0 55 1 30
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 0.00 12.00 | 10.00 | 12.00 | 13.00 3.00 3.00 4.00 0.00 10.00 0.00 11.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 0 1052 159 85 382 9 25 3 0 55 1 30
Peak Hour Factor 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600 | 0.8600
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 0 306 46 25 111 3 7 1 0 16 0 9
Total Analysis Volume [veh/h] 0 1223 185 99 444 10 29 3 0 64 1 35
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing m 0 0
_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 120

Active Pattern Pattern 1
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing (Basic)

Control Type Permiss | Permiss |Permiss | Permiss | Permiss | Permiss | Permiss [ Permiss | Permiss | Permiss | Permiss | Permiss
Signal Group 6 2 8 4
Auxiliary Signal Groups
Maximum Green [s] 10 10 10 10
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0

Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Phasing & Timing: Pattern 1

Split [s] 105 105 15 15

Lead / Lag
Minimum Green [s] 10 10 10 10
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No

Exclusive Pedestrian Phase

Pedestrian Signal Group 0

Pedestrian Walk [s] 0

Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} (¢} L (¢} (¢} (¢} (¢}
C, Cycle Length [s] 120 120 120 120 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 2.00 2.00 2.00 2.00
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 102 102 102 102 102 102 10 10
g/C, Green/ Cycle 0.85 0.85 0.85 0.85 0.85 0.85 0.08 0.08
(v/s)_i Volume / Saturation Flow Rate 0.00 0.42 0.42 0.28 0.13 0.13 0.02 0.06
s, saturation flow rate [veh/h] 952 1720 1642 351 1705 1692 1346 1660
¢, Capacity [veh/h] 829 1467 1401 315 1454 1443 165 183
d1, Uniform Delay [s] 0.00 222 2.24 6.34 1.50 1.50 51.85 53.64
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.11 0.15
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.00 1.17 1.24 2.60 0.23 0.23 0.56 3.55
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.00 0.49 0.49 0.31 0.16 0.16 0.19 0.55
d, Delay for Lane Group [s/veh] 0.00 3.39 3.48 8.94 1.73 1.73 52.41 57.19
Lane Group LOS A A A A A A D E
Critical Lane Group No No Yes No No No No Yes
50th-Percentile Queue Length [veh/In] 0.00 212 2.07 1.00 0.44 0.44 0.93 3.05
50th-Percentile Queue Length [ft/In] 0.00 52.88 | 51.86 | 25.03 | 11.08 | 11.03 23.37 76.23
95th-Percentile Queue Length [veh/In] 0.00 3.81 3.73 1.80 0.80 0.79 1.68 5.49
95th-Percentile Queue Length [ft/In] 0.00 95.19 | 93.35 | 45.05 | 19.94 | 19.86 42.07 137.22
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 0.00 3.43 3.48 8.94 1.73 1.73 5241 | 5241 | 5241 | 5719 | 57.19 | 57.19
Movement LOS A A A A A A D D D E E E
d_A, Approach Delay [s/veh] 3.44 3.02 52.41 57.19
Approach LOS A A D E
d_|I, Intersection Delay [s/veh] 6.64
Intersection LOS A
Intersection V/C 0.534
Emissions
Vehicle Miles Traveled [mph] 0.00 [ 136.35 | 131.38 | 21.60 | 49.70 | 49.38 1.36 12.67
Stops [stops/h] 0.00 63.51 | 62.28 | 30.06 | 13.31 | 13.25 28.07 91.55
Fuel consumption [US gal/h] 0.00 5.96 5.77 1.29 1.95 1.94 0.55 2.74
CO [g/h] 0.00 |[416.47 | 403.14 | 90.48 | 136.23 | 135.40 38.59 191.27
NOXx [g/h] 0.00 81.03 | 7844 | 17.60 | 26.50 | 26.34 7.51 37.21
VOC [g/h] 0.00 96.52 | 9343 | 20.97 | 31.57 | 31.38 8.94 44.33
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00
d_p, Pedestrian Delay [s] 51.29
I_p,int, Pedestrian LOS Score for Intersectio 1.751
Crosswalk LOS A
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 1685 1685 183 183
d_b, Bicycle Delay [s] 1.49 1.49 49.46 49.46
I_b,int, Bicycle LOS Score for Intersection 2.721 2.016 1.612 1.725
Bicycle LOS B B A A
Sequence
Ring 1 2 - 4 - - - - - - - - - -
Ring 2 6 - 8 - - - - - - - - - -
Ring 3 - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - -

I | |
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Node #6 - Projected Peak Hour Traffic Operations at Full 2045 Build out AM
w/ Traffic Signal Control
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Intersection Level Of Service Report
Intersection 6: Tower Road/Boardman Airport Lane

Control Type: Signalized Delay (sec / veh):
Analysis Method: HCM 7th Edition Level Of Service:
Analysis Period: 15 minutes Volume to Capacity (v/c):

Intersection Setup

15.8

0.780

Name Tower Rd Tower Rd Boardman Airport Ln
Approach Northbound Southbound Eastbound
Lane Configuration "I I r' T
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 45.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes
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Volumes
Name Tower Rd Tower Rd Boardman Airport Ln
Base Volume Input [veh/h] 0 341 783 326 249 0
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 0.00 14.00 13.00 12.00 12.00 0.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0
Total Hourly Volume [veh/h] 0 341 783 326 249 0
Peak Hour Factor 0.8500 0.8500 0.8500 0.8500 0.8500 0.8500
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 0 100 230 96 73 0
Total Analysis Volume [veh/h] 0 401 921 384 293 0
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing m 0 0
_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 120

Active Pattern Pattern 1

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing (Basic)
Control Type Permissive Permissive Permissive Permissive Permissive Permissive
Signal Group 6 2 8
Auxiliary Signal Groups
Maximum Green [s] 10 10 5
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Walk [s] 5 5 5
Pedestrian Clearance [s] 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Phasing & Timing: Pattern 1
Split [s] 73 73 47
Lead / Lag Lead
Minimum Green [s] 10 10 5
Vehicle Extension [s] 3.0 3.0 3.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group C C R C
C, Cycle Length [s] 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 2.00
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 90 90 90 22
g/C, Green/ Cycle 0.75 0.75 0.75 0.18
(v /s)_i Volume / Saturation Flow Rate 0.24 0.54 0.26 0.16
s, saturation flow rate [veh/h] 1690 1705 1462 1810
¢, Capacity [veh/h] 1303 1285 1102 325
d1, Uniform Delay [s] 4.78 7.92 4.94 48.14
k, delay calibration 0.50 0.50 0.50 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.61 3.45 0.87 9.02
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.31 0.72 0.35 0.90
d, Delay for Lane Group [s/veh] 5.39 11.38 5.81 57.16
Lane Group LOS A B A E
Critical Lane Group No Yes No Yes
50th-Percentile Queue Length [veh/In] 2.67 10.57 2.69 9.36
50th-Percentile Queue Length [ft/In] 66.82 264.26 67.36 233.96
95th-Percentile Queue Length [veh/In] 4.81 15.90 4.85 14.38
95th-Percentile Queue Length [ft/In] 120.27 397.57 121.25 359.39
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 5.39 5.39 11.38 5.81 57.16 57.16
Movement LOS A A B A E E
d_A, Approach Delay [s/veh] 5.39 9.74 57.16
Approach LOS A A E
d_|I, Intersection Delay [s/veh] 15.82
Intersection LOS B
Intersection V/C 0.780
Emissions
Vehicle Miles Traveled [mph] 4213 175.12 73.02 51.37
Stops [stops/h] 80.20 317.18 80.85 280.81
Fuel consumption [US gal/h] 2.88 12.08 3.96 7.07
CO [g/h] 201.38 844.35 276.97 494 .48
NOXx [g/h] 39.18 164.28 53.89 96.21
VOC [g/h] 46.67 195.69 64.19 114.60
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00 0.00
d_p, Pedestrian Delay [s] 51.33 51.33
I_p,int, Pedestrian LOS Score for Intersectio 2.600 2.060
Crosswalk LOS B B
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 1150 1150 77
d_b, Bicycle Delay [s] 10.83 10.83 24.69
I_b,int, Bicycle LOS Score for Intersection 2.221 3.713 2.043
Bicycle LOS B D B
Sequence
Ring 1 2 - - - - - - - - - - - - - - -
Ring 2 6 8 - - - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -

mﬁs

6/13/2025 27
Scenario 23: 23 Alt 1 & 3 Ops - 2045 AM Vistro File: H:\...\27003.041_Vistro Alternative Analysis.vistro




Node #6 - Projected Peak Hour Traffic Operations at Full 2045 Build out PM
w/ Traffic Signal Control

Generated with VISTRO 27003-041 Tower Road IAMP
Version 2024 (SP 0-1)

Intersection Level Of Service Report
Intersection 6: Tower Road/Boardman Airport Lane

Control Type: Signalized Delay (sec / veh):
Analysis Method: HCM 7th Edition Level Of Service:
Analysis Period: 15 minutes Volume to Capacity (v/c):

Intersection Setup

19.6

0.874

Name Tower Rd Boardman Airport Ln
Approach Northbound Southbound Eastbound
Lane Configuration "I I r' T
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 45.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes
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Volumes
Name Tower Rd Boardman Airport Ln
Base Volume Input [veh/h] 0 873 297 140 338 0
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%] 0.00 11.00 12.00 13.00 12.00 0.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0
Total Hourly Volume [veh/h] 0 873 297 140 338 0
Peak Hour Factor 0.9100 0.9100 0.9100 0.9100 0.9100 0.9100
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 0 240 82 38 93 0
Total Analysis Volume [veh/h] 0 959 326 154 371 0
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing m
_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90

Active Pattern Pattern 1
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing (Basic)

Control Type Permissive Permissive Permissive Permissive Permissive Permissive
Signal Group 6 2 8
Auxiliary Signal Groups
Maximum Green [s] 10 10 5
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Walk [s] 5 5 5
Pedestrian Clearance [s] 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0

Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Phasing & Timing: Pattern 1

Split [s] 61 61 29
Lead / Lag Lead
Minimum Green [s] 10 10 5
Vehicle Extension [s] 3.0 3.0 3.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No

Exclusive Pedestrian Phase

Pedestrian Signal Group 0

Pedestrian Walk [s] 0

Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group C C R C
C, Cycle Length [s] 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 2.00
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 62 62 62 20
g/C, Green/ Cycle 0.68 0.68 0.68 0.23
(v /s)_i Volume / Saturation Flow Rate 0.55 0.19 0.11 0.21
s, saturation flow rate [veh/h] 1735 1720 1449 1810
¢, Capacity [veh/h] 1229 1178 993 409
d1, Uniform Delay [s] 9.97 5.50 4.99 33.89
k, delay calibration 0.50 0.50 0.50 0.25
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 4.96 0.58 0.33 15.76
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.78 0.28 0.16 0.91
d, Delay for Lane Group [s/veh] 14.93 6.08 5.32 49.65
Lane Group LOS B A A D
Critical Lane Group Yes No No Yes
50th-Percentile Queue Length [veh/In] 12.40 1.93 0.84 9.47
50th-Percentile Queue Length [ft/In] 310.09 48.15 20.88 236.66
95th-Percentile Queue Length [veh/In] 18.18 3.47 1.50 14.51
95th-Percentile Queue Length [ft/In] 454.48 86.67 37.58 362.81
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 14.93 14.93 6.08 5.32 49.65 49.65
Movement LOS B B A A D D
d_A, Approach Delay [s/veh] 14.93 5.84 49.65
Approach LOS B A D
d_|I, Intersection Delay [s/veh] 19.64
Intersection LOS B
Intersection V/C 0.874
Emissions
Vehicle Miles Traveled [mph] 99.70 61.99 29.28 65.05
Stops [stops/h] 496.32 77.07 33.41 378.80
Fuel consumption [US gal/h] 9.76 3.49 1.59 8.52
CO [g/h] 682.25 243.72 110.86 595.47
NOXx [g/h] 132.74 47.42 21.57 115.86
VOC [g/h] 158.12 56.49 25.69 138.01
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0
M_corner, Corner Circulation Area [ft?/ped] 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00
d_p, Pedestrian Delay [s] 36.43
I_p,int, Pedestrian LOS Score for Intersectio 1.972
Crosswalk LOS A
Is_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 1267 1267 556
d_b, Bicycle Delay [s] 6.04 6.04 23.46
I_b,int, Bicycle LOS Score for Intersection 3.142 2.352 2.172
Bicycle LOS C B B
Sequence
Ring 1 2 - - - - - - - - - - - - - - -
Ring 2 6 8 - - - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -
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Attachment B. Planning Level Cost Estimates



Tower Rd IAMP . KITTELSON
WB Loop Ramp & Ramp Realignment & ASSOCIATES

oDoT

Engineer's Conceptual Estimate
Prepared By: Ly Nguyen Date: 11/26/2025
Reviewed By: Reviewer Name

3C
TOTAL

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

UNIT UNIT PRICE
QUANTITY
Mobilization LS ALL $1,552,000.00 $1,552,000.00
Traffic Control LS ALL $779,000.00 $779,000.00
Construction Staging LS ALL $1,557,000.00 $1,557,000.00
Erosion Control AC 5.0 $10,000.00 $50,000.00
Removal of Structures and Obstructions LS ALL $1,350,000.00 $1,350,000.00
Clearing and Grubbing LS ALL $675,000.00 $675,000.00
General Earthworks CcY 104,521 $65.00 $6,793,842.13
Asphalt Roadway - Full Depth SF 203,146 $12.60 $2,559,641.11
Subgrade Geotextile SY 22,572 $2.00 $45,143.58
Concrete Curbs - Standard Curb & Gutter LF 1,057 $55.00 $58,135.00
Raised Concrete Island SF 8,654 $16.20 $140,194.80
Separated Multi-Use Path - Concrete SF 7,359 $10.20 $75,061.80
Detectable Warnings EA 2 $500.00 $1,000.00
Pedestrian Ramps EA 2 $10,000.00 $20,000.00
Extra for Pedestrian Ramps EA 2 $2,250.00 $4,500.00
Guardrail System, Complete LF 8,600 $55.00 $473,000.00
Storm Water Conveyance System, Complete LS ALL $970,000.00 $970,000.00
Regional Water Quality and Hydromodification System, Complete SF 21,400 $28.00 $599,200.00
Permanent Landscaping SF 875 $4.80 $4,200.00
Irrigation, Complete SF 875 $3.00 $2,625.00
Pavement Markings, Complete LS ALL $970,000.00 $970,000.00
Signage, Complete LS ALL $485,000.00 $485,000.00
lllumination System, Complete LS ALL $291,000.00 $291,000.00

TOTAL CONSTRUCTION COST $ 19,455,543

ENGINEERING SUPPORT

| |Engineering & Construction Management | s | AL [ $5837,000.00 $5,837,000.00

ENGINEERING SUPPORT SUBTOTAL 5,837,000

ENGINEERING PERMITS

| |Grading & Erosion Control Permit | s [ AL ] $2,734.00 $2,734.00

ENGINEERING PERMITS SUBT 2,734

TOTAL PROJECT SUBTOTAL $ 25,295,277
30% Contingency $ 7,588,590

TOTAL ESTIMATED PROJECT COST $ 32,883,867

50% Contingency $ 12,647,640

TOTAL ESTIMATED PROJECT COST $ 37,942,917

Unit Costs Note:
The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we cannot guarantee
these costs for any duration of time.
Scope Accuracy:
Level 1: Project scope well understood and well defined.
Level 2: Project scope conceptual. Scope lacks detail due to potential permit requirements; Unknown project conditions;
limited knowledge of external impacts.
Level 3: Project scope is a "vision" with limited detail.
Engineering Effort:
Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.
Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.

Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 60% based on risk.
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