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TECHNICAL MEMORANDUM 
 

December 12, 2024 Project# 27003.041 

 To:  Teresa Penninger, Oregon Department of Transportation 

 From: Kristine Connolly, PE, Michael Ruiz-Leon, PE, Nick Foster, AICP, RSP1 

 Project: I-84 Exit 159 Tower Road IAMP   

 Subject: Methodology Memorandum 
 
 

This memorandum documents the methodology and assumptions associated with the existing and future 
transportation conditions and alternatives analyses for the Interchange Area Management Plan (IAMP) for 
the Interstate 84 (I-84) interchange with Tower Road at Exit 159. The methodology and assumptions 
included in this memorandum are based on guidance provided in the Oregon Department of 
Transportation (ODOT) Analysis Procedures Manual (APM – Reference 1).  

The analyses conducted for these planning efforts will be primarily focused on motor-vehicle operations 
and safety under existing and future (no-build and build alternatives) conditions. The effects of each 
alternative on bicycle, pedestrian, and transit access will also be evaluated.  

STUDY AREA 
The study area includes the ramp terminals as well as the roadways and key intersections and accesses 
within ½-mile of the interchange. Figure 1 illustrates the study area. 

Study Intersections and Roadway Segments 
The study intersections are defined in the project’s scope of work. They include: 

 I-84 WB Off-Ramp/Tower Road 
 I-84 EB Off-Ramp/Tower Road 
 Tower Road/Love’s Northern Driveway 
 Tower Road/Love’s Southern Driveway 
 Tower Road/Kunze Road (located south of Love’s Travel Stop) 
 Tower Road/Boardman Airport Lane  

In addition to these study intersections, the project will analyze traffic operations for the following 
segments/ramps:  

 I-84 EB and WB on/off ramps  
 I-84 from just east of Exit 151 (Threemile Canyon Rd.) Interchange to just west of Exit 164 (S. Main 

Street/Boardman Interchange)  
 Tower Road within ½-mile of I-84 WB off-ramp  
 Tower Road within 1 mile of I-84 EB off-ramp 
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The following sections provide information related to the traffic counts conducted at the study 
intersections and how they will be used to develop existing and future traffic volumes. 

TRAFFIC COUNTS 
Manual traffic counts have been conducted by ODOT at the study intersections on a weekday in July 2024. 
The counts include the total number of pedestrians, bicyclists, and motor vehicles that entered the 
intersections in 15-minute intervals during the peak periods from 6:00 AM to 9:00 AM, 11:00 AM to 1:00 
PM, and 3:00 PM to 6:00 PM.  

Tube counts were conducted by ODOT over three consecutive mid-week days (72 hours) on eight 
segments: 

 I-84 EB and WB on- and off-ramps with Tower Road (four locations) 
 Tower Road north of I-84 WB ramps 
 Tower Road between I-84 EB ramps and Love’s Travel Stop northern driveway 
 Tower Road between Love’s Travel Stop southern driveway and Kunze Road 
 Kunze Road east of Tower Road 

Volumes on the I-84 mainline will be obtained from ODOT’s Traffic Volumes and Vehicle Classification 
database, located here: http://highway.odot.state.or.us/cf/highwayreports/traffic_parms.cfm.  

Table 1 summarizes the traffic count information.  
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Table 1. Traffic Count Summary 

# Location 
Type 

Intersection Count 
Date 

Count 
Type 

Duration 

1 Intersection I-84 WB Off-Ramp/Tower Road 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

2 Intersection I-84 EB Off-Ramp/Tower Road 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

3 Intersection Tower Road/Love’s Northern Driveway 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

4 Intersection Tower Road/Love’s Southern Driveway 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

5 Intersection Tower Road/Kunze Road 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

6 Intersection Tower Road/Boardman Airport Lane 7/16/24 8-hour 
6 AM to 9 AM 
11 AM to 1 PM 
3 PM to 6 PM 

1 Segment I-84 EB Off-ramp with Tower Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

2 Segment I-84 EB On-ramp with Tower Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

3 Segment I-84 WB Off-ramp with Tower Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

4 Segment I-84 WB On-ramp with Tower Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

5 Segment Tower Road north of I-84 WB Ramps 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

6 Segment 
Tower Road between I-84 EB ramps and Love’s 

Travel Stop northern driveway 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

7 Segment 
Tower Road between Love’s Travel Stop southern 

driveway and Kunze Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 

8 Segment Kunze Road east of Tower Road 
7/15/24 – 
7/17/24 

72-hour Mon-Weds 
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PEAK HOUR DEVELOPMENT 
Once the final set of counts are received, system-wide AM, mid-day, and PM peak hours will be 
determined. The two highest peak hours will be selected for operational analysis. A system-wide peak 
hour will be utilized since the intersections are generally closely spaced with limited access in between.  

SEASONAL FACTORS 
30th Hour Volumes (30 HV) for the project will be developed based on the traffic counts collected at the 
study intersections and the application of seasonal adjustment factors consistent with the methodology 
identified in the APM. The APM provides three methods for identifying seasonal adjustment factors for 
highway traffic volumes. All three methods utilize information provided by Automatic Traffic Recorders 
(ATRs) in select locations throughout the state highway system. The ATRs collect traffic data 24 hours a 
day, 365 days a year. Each method was evaluated to determine the most appropriate one for the study 
intersections. Based on these evaluations, the On-Site ATR method was used to develop seasonal 
adjustment factors for the I-84 off-ramp study intersections (#1 and #2). The results of the evaluations 
and proposed seasonal adjustment factors are summarized below. Seasonal adjustments are not 
necessary as counts were taken during the peak month, see Table 2.  

On-Site ATR Method 

The on-site ATR method is used when there is an ATR within or near the project area. The Heppner 
Junction ATR (#11-009) is located along I-84, approximately 11.60 miles west of Tower Road. There is only 
one low-volume interchange located between the Heppner Junction ATR and the Tower Road 
interchange. The ATR was installed in January 2006 and has traffic count data for the last 10 years. Based 
on data provided by the ATR, the peak month generally occurs in July. Table 2 summarizes the five most 
recent years of data available from the ATR for the peak month and compares it to the five most recent 
years of data available for the count month. 

Table 2. Heppner Junction ATR (#11-009) Seasonal Adjustment Factor (On-Site ATR Method) 

Year  2019 2020 2021 2022 2023 Average Seasonal 
Adjustment 

Peak Month (July) 132% 135%* 132% 123%* 129% 133% N/A 

Count Month (July) 132% 135%* 132% 123%* 129% 133% 1.00 

*Indicates values that were discarded from the average as indicated in the APM. 

Per Table 2, counts were collected during the peak month and seasonal adjustments are not necessary. 
No seasonal adjustments will be applied to the study intersections.  

FORECAST TRAFFIC VOLUMES 
The project’s horizon year will be 2045. Background growth will be developed for the study intersections 
based on the ODOT future highway volume tables. The growth rate was developed based on the nearby 
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Heppner Junction ATR (#11-009) located along I-84, approximately 11.60 miles west of Tower Road. Table 
3 provides the 2021 and 2042 future highway volume table forecasts.  

 Table 3. Heppner Junction ATR (#11-009) Future Highway Volume Table 

Year  2021 2042 Average Annual Growth 

Volume 14,300 18,400 1.37% 

Per Table 3, the average annual growth is 1.37%, for a conservative analysis an annual growth rate of 
1.50% will be applied to the I-84 ramps and Tower Road study intersections due to the existing land uses, 
developments, and traffic volumes.  

In addition to the ODOT future highway volume tables, trips for the undeveloped parcels in the study area 
as shown in Figure 1 will be estimated using land use assumptions for the net developable land. Trip 
generation estimates for the undeveloped parcels will be based on the ITE Trip Generation Manual, 11th 
Edition (Reference 2). Trips generated are intended to serve as a reasonable, reasonable worst case 
development scenario to inform transportation system needs.  

Forecast traffic volumes for the study intersections will include background growth and trips associated 
with the anticipated build-out of undeveloped parcels within the study area.  

We acknowledge there might be development associated with the Exclusive Farm Use (EFU) outside of the 
study area; however, analysis of this area is outside the scope of this IAMP. Traffic associated with most 
EFU uses will be captured in the background growth. While we recognize that some zoning designations, 
including Space Age Industrial (SAI), may be updated within the study horizon, analysis of future zoning 
ordinance amendments is also outside of the scope of this IAMP. Developments generating more than 
400 daily trips will require a Traffic Impact Analysis (TIA) to be prepared.  

INTERSECTION OPERATIONAL STANDARDS 
Per the project scope, the following performance thresholds/targets for the study intersections will be 
presented: 

 v/c (volume-to-capacity) ratio 
 level-of-service (LOS) 
 Turning movements 
 95th-percentile queues 

This information will be provided in tables, figures, and/or technical appendices, but where possible will 
be provided in figures to give the general public a more clear and relatable understanding of the analysis 
results. 

ODOT uses v/c ratios to assess intersection operations. Table 6 of the Oregon Highway Plan (OHP – 
Reference 3) and Table 1200-1 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 
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HDM ratios are used in the creation of future alternatives that involve projects along state highways. The 
following summarizes the factors that determine the OHP and HDM ratios at the ODOT-controlled 
intersections within the study area, which are located along I-84. 

 I-84 is classified as a Statewide Interstate and is a designated freight route in the study area. All 
study intersections on I-84 are located outside the Boardman urban growth boundary (UGB).  

Table 4 summarizes the v/c ratios that will be used to identify existing and projected future traffic 
conditions at the ODOT study intersections. 

Table 4. ODOT Mobility Targets 

Map 
ID 

Intersection Traffic 
Control1 

Oregon Highway Plan 
Mobility Target2 

Highway Design 
Manual Standard 

1 I-84 WB Off-Ramp/Tower Road TWSC V/C = 0.70 V/C = 0.60 

2 I-84 EB Off-Ramp/Tower Road TWSC V/C = 0.70 V/C = 0.60 

1. TWSC = Two-Way Stop Control. 
2. State highway v/c ratio / side-street v/c ratio 

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 
5 summarizes the performance standards that will be used to evaluate existing and projected future traffic 
conditions at County study intersections. 

Table 5. County Performance Standards 

Map ID Intersection Traffic Control1 Performance Standard2 

3 Tower Road/Love’s Northern Driveway TWSC LOS C 

4 Tower Road/Love’s Southern Driveway TWSC LOS C 

5 Tower Road/Kunze Road TWSC LOS C 

6 Tower Road/Boardman Airport Lane TWSC LOS C 

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

ANALYSIS MODEL PARAMETERS 
The bullets below identify the specific sources of data and methodologies proposed to conduct the 
operational analyses. Analyses of all state facilities will be conducted according to the APM, unless 
otherwise agreed upon by the project team and ODOT. 

1. Intersection/Roadway Geometry (lane numbers and arrangements, cross-section elements, 
signal phasing, etc.) will be collected through aerial photography and confirmed through a 
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site visit. Available as-built data may also be used to verify existing roadway geometry. The 
analysis models will be built on scaled roadway line work from GIS or aerial photography. 

2. Operational Data (such as posted speeds, intersection control, parking, transit stops, rail 
crossings, etc.) will be collected through a site visit. Data will be reviewed and supplemented 
by available Oregon digital video log, straight line charts, GIS data, aerials, and photos. 

3. Peak Hour Factors (PHF) will be calculated for each intersection using the collected traffic 
count data and applied to the existing conditions analyses. Per the APM, PHFs of 0.92 (major 
arterial to minor arterial) or 0.95 (major arterial to major arterial) will be used for the year 
2045 analysis for high-order facilities, with 0.88 (minor arterial to collector) or 0.90 (minor 
arterial to minor arterial) applied to medium-order facilities and 0.85 applied to local roads 
(collector to collect or lower classification). If the existing PHF is greater than these default 
future values, the existing PHF will be applied. 

4. Traffic Volume (AADT, DHV, K & D-factors, truck percentages) will be developed from the 
traffic counts.  

5. Traffic Operations 

o The Highway Capacity Manual, 7th Edition (HCM 7 – Reference 6) methodology will be 
used to analyze traffic operations at all the study intersections. 

o The existing and future no-build traffic operations analyses will use PTV Vistro 2024 
software using HCM 7 reports for all intersections. Level-of-service, delay, and 
volume-to-capacity ratios will be reported for the critical movement at each of the 
study intersections regardless of roadway jurisdiction. 

o Queuing analysis methodology will be based on PTV Vistro 2024 95th-percentile 
queue lengths based on HCM 7 methodologies. Microsimulation is not proposed as 
part of this long-range planning effort. 

6. Multimodal Analysis 

o The multimodal analysis including Bicycle LTS and MMLOS will be performed in 
accordance with the methodologies identified in Chapter 14 of the APM and identify 
the needs associated with pedestrian, bicycle, and public transportation facilities and 
service. There are no signalized intersections within the study area, so the analyses 
will only be completed for travel along the segments.  

o Analysis of potential crossing treatments will be completed in accordance with 
NCHRP Report 562 methodologies, as described in Chapter 14 of the APM. 

7. Freight Operations 
o A freight analysis will be performed to determine freight operations and limitations. 

The analysis will consider congestion and roadway geometrics for freight movements 
within the study area.  

TRAFFIC ANALYSIS SOFTWARE AND INPUT ASSUMPTIONS 
PTV Vistro 2024 software will be used for the intersection analysis. The reported results will be the level of 
service, intersection delay, and v/c ratios generated by the HCM report. Analysis assumptions are listed in 
Table 6 and will be consistent with APM software settings for Vistro in Appendix 12/13A.  
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Table 6. PTV Vistro 2024 Operations Parameters/Assumptions 

Arterial Intersection Parameters Existing Conditions 

Peak Hour Factor From traffic counts 

Conflicting Bikes and Pedestrian per Hour From traffic counts, as available 

Area Type Other 

Ideal Saturation Flow Rate (for all movements) 1,750 passenger cars per hour green per lane 

Lane Width 12 feet unless field observations suggest 
otherwise 

Percent Heavy Vehicles  From traffic counts by movement, as available 

Percent Grade Estimated based on field observations 

Parking Maneuvers per Hour Estimated based on field observations 

Bus Blockages Estimated based on frequency of service 

95th percentile vehicle queues  PTV Vistro 2024 summary output 

CRASH ANALYSIS 
The five most recent years (2018-2022) of crash data will be obtained from ODOT’s crash database and 
reviewed at the study intersections and along the study roadway segments, consistent with the 
methodologies outlined in the APM.  

The crash data will be analyzed to identify potential crash patterns (such as crash types and locations). 
Crash rates and critical crash rates will be developed as applicable. Intersection crash rates will be 
compared to the published 90th percentile crash rates in Exhibit 4.1 of the APM, and segment crash rates 
will be compared to Table II in the current ODOT Crash Rate Tables. In addition, all top 5% and 10% SPIS 
sites in the study area in the last five years (using the last three SPIS lists) will be shown in a table. At 
intersections where the 90th percentile crash rate critical threshold is exceeded or segments where the 
crash rate exceeds the current Table II ODOT Crash Rate Tables, a crash diagram will be prepared and 
crash trends will be reviewed to identify contributing factors and potential countermeasures. 

Identified potential countermeasures (and resulting crash percentage reduction) will be taken from the All 
Roads Transportation Safety (ARTS) Crash Reduction Factors (CRF) listing or the CRF Appendix when 
available. If no CRF is available from the ARTS database, then the FHWA CMF Clearinghouse may be 
reviewed to identify a suitable CRF. Only CMFs with a quality rating of three stars or greater and within 
10% of the study roadway’s/intersection’s volume will be used. Discussion of the potential safety impacts 
of the potential countermeasures will be included in the alternatives evaluation.  
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NEXT STEPS 
We would like to request concurrence from TPAU and ODOT Region 5 on the methodology and key 
assumptions outlined in this memorandum. This memorandum is being provided prior to beginning the 
existing conditions analysis and conforms to the project scope. Please contact us at (503) 535-7448 with 
any questions or comments at your earliest convenience. 
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