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This memorandum documents the methodologies and assumptions associated with the existing
and future transportation system operations analyses for the City of Florence Transportation
System Plan (TSP) update. The methodologies and assumptions included in this memorandum
are based on guidance provided in the Oregon Department of Transportation (ODOT)
Transportation System Plan Guidelines (Reference 1), the ODOT Analysis Procedures Manual
(APM = Reference 2), and direction provided by City of Florence (City) and ODOT staff. The
methodologies and assumptions described in this memorandum will help identify potential
deficiencies in the transportation system, including:

Traffic operations at the study intersections under existing and future fraffic conditions,
Traffic safety at the study intersections and along study area roadways,

Gaps and deficiencies in bicycle and pedestrian facilities,

Gaps and deficiencies in transit facilities and services, and

Gaps and deficiencies in other tfravel modes.
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This information will serve as a baseline for identifying a comprehensive list of multi-modal
fransportation system gaps, deficiencies, and needs to be addressed as part of the TSP update.
It will also serve as a baseline for identifying and evaluating potential solutions and developing a
prioritized list of improvements for the TSP update.

Study Area

The study area for the Florence TSP update is defined as the urban growth boundary (UGB) for
the City of Florence. Figure 1 depicts the study areaq, including the UGB, city limits, and other key
features.

Study Intersections

The study intersections for the Florence TSP update were determined by the City in coordination
with ODOT. There is a total of 20 study intersections located along state and local facilities,
including three signalized intersections (intersections 4, 8, and 9) and seventeen unsignalized
intersections. Figure 1 illustrates the location of the study intersections.

US 101/Heceta Beach Road

US 101/Munsel Lake Road

US 101/46t Street

US 101/35t Street (Signal)

US 101/30t Street

US 101/27t Street

US 101/15t Street

US 101/OR 126 (Signal)

US 101/Rhododendron Drive (Signal)
US 101/2nd Street

OR 126/Quince Street

OR 126/Spruce Street

OR 126/North Fork Siuslaw Road

Rhododendron Drive/35th Street
Rhododendron Drive/9t Street
Rhododendron Drive/Heceta Beach Road
Kingwood Street/35t Street

Kingwood Street/27th Street

Kingwood Street/15th Street

Kingwood Street/9t Street
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Turning movement counts were conducted at the study intersections in June 2021. The counts
were conducted on a typical mid-week day when local schools were in session but in a remote
learning environment. All the counts were conducted over a 16-hour period (6:00 AM to 10:00
PM) and include the total number of pedestrians, bicyclists, and motor vehicles that entered the
intersections in 15-minute intervals. Table 1 summarizes the traffic count information for the
Florence TSP update. The traffic count worksheets are provided in Attachment A — the fraffic

counts were conducted by ODOT and post-processed by Quality Counts.

Table 1. Traffic Count Summary

Map
ID
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15
16
17
18
19
20

Intersection
US 101/Heceta Beach Road
US 101/Munsel Lake Road
US 101/46t Street
US 101/35% Street
US 101/30t Street
US 101/27t Street
US 101/15th Street
US 101/OR 126
US 101/Rhododendron Drive
US 101/2nd Street
OR 126/Quince Street
OR 126/Spruce Street
OR 126/North Fork Siuslaw Road
Rhododendron Drive/Heceta
Beach Road
Rhododendron Drive/35th Street
Rhododendron Drive/9th Street
Kingwood Street/35th Street
Kingwood Street/27th Street
Kingwood Street/15th Street
Kingwood Street/9t Street

Count Date

06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021

06/03/2021

06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021
06/03/2021

Count Type

16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour
16-hour

16-hour

16-hour
16-hour
16-hour
16-hour
16-hour
16-hour

Duration
6 AM to 10 PM
6 AM to 10 PM
6 AM 1o 10 PM
6 AM to 10 PM
6 AM 1o 10 PM
6 AM to 10 PM
6 AM 1o 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM

6 AM to 10 PM

6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM
6 AM to 10 PM

The fraffic counts were reviewed to identify a system-wide peak hour and/or individual
intersection peak hours for the operational analysis. A system-wide peak hour was found to
occur from 12:15 to 1:15 PM while individual intersection peak hours were found to occur at
different times throughout the mid-day. However, based on further review of historical data
along US 101 and discussions with City and ODOT staff about the implications of using a system-
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wide peak hour from the mid-day, a system-wide peak hour that occurred during the typical
evening peak period was selected for the analysis. The system-wide peak hour is 4:00 fo 5:00 PM.

Table 2 summarizes the individual intersection peak hours atf the study intersections, the total
entering volume (TEV) during the individual infersection peak hours, and the percent difference
between the TEV during the individual intersection peak hours and the system-wide peak hour.
As shown, where the percent difference is greater than five percent, the TEV is relatively low.

Table 2. Study Intersection Peak Hours
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15
16
17
18
19
20

Intersection
US 101/Heceta Beach Road
US 101/Munsel Lake Road
US 101/46t Street
US 101/35t Street
US 101/30t Street
US 101/27t Street
US 101/15th Street
US T01/OR 126
US 101/Rhododendron Drive
US 101/2nd Street
OR 126/Quince Street
OR 126/Spruce Street
OR 126/North Fork Siuslaw Road
Rhododendron Drive/Heceta
Beach Road
Rhododendron Drive/35th Street
Rhododendron Drive /9t Street
Kingwood Street/35th Street
Kingwood Street/27th Street
Kingwood Street/15t Street
Kingwood Street/9th Street

Individual

Intersection
Peak Hour

1:45-2:45 PM
12:15-1:15 PM
12:00-1:00 PM
12:00-1:00 PM
12:00-1:00 PM
12:30-1:30 PM
12:15-1:15 PM
12:15-1:15 PM
12:30-1:30 PM
3:00-4:00 PM
2:15-3:15 PM
2:15-3:15 PM
2:15-3:15 PM

3:45-4:45 PM

11:30-12:30 PM
12:30-1:30 PM
11:45-12:45 PM
2:45-3:45 PM
4:15-5:15 PM
12:30-1:30 PM

Individual
Intersection
Peak Hour
113

1,055
1.195
1,441
1,933
1.716
1,774
1,936
2,444
1,644
1,293
1,106
1,092
814

290

566
393
648
344
337
602

System-
wide Peak Percent
Hour (4:00 to Difference
5:00 PM) TEV in TEV
953 -10.7%
1,073 -11.4%
1,172 -23.0%
1,571 -23.0%
1,448 -18.5%
1,528 -16.1%
1,629 -18.8%
2,010 -21.6%
1,335 -23.1%
1,108 -16.7%
947 -16.8%
945 -15.6%
666 -22.2%
278 -4.3%
427 -32.6%
279 -40.9%
503 -28.8%
269 -27.9%
325 -3.7%
513 -17.3%

30th Hour Volumes (30 HV) for the Florence TSP update will be developed based on the traffic
counts collected af the study intersections and the application of seasonal adjustment factors
consistent with the methodologies identified in the APM. The APM identifies three methods for
developing seasonal adjustment factors for highway fraffic volumes. All three methods utilize

information provided by Automatic Traffic Recorders (ATRs) located in select locations

throughout the State Highway System that collect fraffic data 24-hours a day, 365 days a year.

Each method was evaluated to determine the most appropriate method for the study

intersections. Based on these evaluations, the On-Site ATR Method was used to develop a
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seasonal adjustment factor for the study intersections on US 101and the ATR Characteristic Table
Method was used to develop a seasonal adjustment factor for the study intersections on OR 126.
The results of the evaluations and proposed seasonal adjustment factors are summarized below.

On-Site ATR Method

The on-site ATR method is used when there is an ATR within or near the project area. The
Florence ATR (#20-026) is located along US101, approximately 0.77 miles north of Heceta Beach
Road. The ATR was installed in July 2010 and has fraffic count data for the last 10 years. Based on
data provided by the ATR, the peak month generally occurs in July. Table 3 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 3. Seasonal Adjustment Factor (On-Site ATR Method)

Seasonal
Year 2016 2017 2018 2019 2020 Average Adjustment
Peak Month (July, August) 139%  143%  143% 136%* 145%* 142% N/A
Count Month (June) 120%*  116% 119% 118% 113%* 118% 1.20

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

The seasonal adjustment factor shown in Table 3 will be applied to the study intersections on
us 101.

ATR Characteristic Table

The ATR Characteristic Table is an Excel spreadsheet that provides general information on ATRs in
Oregon. The table is filtered from left to right to find ATRs that share similar characteristics with
roadways in the study area. Based on information provided in the 2021 ATR Characteristics
Table, one ATR was found that shares similar characteristics with OR126. The Nofti ATR (#20-005) is
located along a facility with a coastal destination seasonal trend in a rural areq, it has two travel
lanes with a weekend fraffic frend, and the average annual daily fraffic (AADT) at the ATR is
within 10% of the AADT on OR 126. Additional information on this ATR is provided below.

The Noti ATR (#20-005) is located along OR 126, approximately 3.06 miles west of OR 200. The ATR
was installed in November 1959 and has traffic count data for the last 61 years. Based on data
provided by the ATR, the peak month generally occurs in July. Table 4 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 4. Seasonal Adjustment Factor (ATR Characteristic Table Method)

Seasonal
Year 2016 2017 2018 2019 2020 Average Adjustment
Peak Month (July, August) 124%* 128%  126%  124% 136%* 126% N/A
Count Month (June) 114%*  111%  109%* 111%  110% 111% 1.14

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

The seasonal adjustment factor shown in Table 4 will be applied to the study intersections along
OR126.



All fraffic counts were conducted in 2021. Therefore, historical growth factors will be developed
in accordance with the methodologies identified in the APM to adjust volumes to 2022. The
methodology utilizes future volumes tables that are updated annually and based on long-term
20-year tfrends aft traffic count sites on Oregon highways. Future volume frends are based on
linear regression best-fit trends. The traffic volumes for the Florence ATR (#20-026) were selected
due to the proximity to the study area. Based on the future volume tables the annual growth
rate along US 101 is 1.45%. The annual growth rate will be applied to the study intersections to
adjust counts to 2022.

An additional adjustment factor of 6 percent will be applied to all the counts to account for
changes in tfraffic volumes related to the COVID-19 pandemic. This adjustment factor was
determined based on a review of historical traffic counts conducted along Rhododendron Drive
and 35t Street. The counts, which were conducted in 2019, showed higher turning movement
volumes at the intersections than the counts conducted in 2021, particularly to/from the minor
street. The differences in the turning movement volumes ranged from 4.5 to 5.2 percent;
however, based on discussion with the City and ODOT an adjustment factor of 6 percent was
selected for the analysis.

Forecast traffic volumes will be developed for the study intersections in accordance with the
Zonal Cumulative Analysis methodology described in the APM. This methodology is suggested
when analyzing entire cities of up to 10,000 residents. This methodology combines growth in
regional fraffic volumes with growth in local traffic volumes associated with projected household
and employment growth in the city. The traffic volume projection process includes three steps
(trip generation, trip distribution, and trip assignment). The process accounts for the following
four categories of vehicle trips:

External-External (through ftrips): vehicles with an origin and destination outside the UGB.
An example of an external-external trip is someone traveling from Reedsport to Newport
through Florence.

External-Internal (inbound trips): vehicles with an origin outside the UGB and a destination
inside the UGB. An example of an external-internal frip is someone who works in Eugene
but returns home to Florence.

Internal-External (outbound trips): vehicles with an origin inside the UGB and a destination
outside the UGB. An example of an internal-external frip is someone who works in
Florence but returns home to Waldport.

Internal-Internal (local trips): vehicles with an origin and destination inside the UGB. An
example of an internal-internal trip is someone who fravels from their home to the grocery
store without leaving Florence.

Using these vehicle trip types, the basic steps for a zonal cumulative analysis are:

Identify the study area and divide into transportation analysis zones (TAZ).
Identify vacant lands, in-process developments, comprehensive plan allowed land
uses/denisities, and development rates using Census data and GIS data from the City.

: CITY OF FLORENCE TRANSPORTATION SYSTEM PLAN UPDATE
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Develop trip generation estimates for new residential, retail/commercial, office, and
other uses by TAZ.

Determine the through trip percentages and E-E trips for the external station (external
zone).

Determine the I-E and E-I trips at each external station (external zone).

Determine the trip distribution for the |-E and E-| trips for each internal TAZ.

Determine the trip distribution for I trips.

Calculate network link travel fimes.

Assign total frips to the network and the study intersections.

Traffic Analysis

This section documents the mobility standards and targets that will be used to evaluate the
performance of the study intersections and to identify potential alternatives to address
operational issues on ODOT and City facilifies.

ODOT uses volume-to-capacity (v/c) ratios to assess intersection operations. Table 6 of the
Oregon Highway Plan (OHP — Reference 3) and Table 1200-1 of the Oregon Highway Design
Manual (HDM — Reference 4) provide maximum v/c ratios for all signalized and unsignalized
intersections located outside the Porfland metropolitan area. The OHP ratios are used to
evaluate existing and future no-build condifions, while the HDM ratios are used in the creation of
future TSP alternatives which 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 US 101 and OR 126.

US 101 is classified as a Statewide Highway within Florence. It is designated as an Urban
Business Area (UBA) from 30t Street to OR 126, a Special Transportation Area (STA) from
OR 126 to Bay Street, and a Freight Route from OR 126 to the south city limits. All study
intersections on US 101 are located inside the Florence UGB, which is a non-MPO
(metropolitan planning organization) area. US 101 has a posted speed limit of 55 miles per
hour (mph) at Heceta Beach Road. It changes to 40 mph north of Munsel Lake Road, 35
mph north of 315t Street, 30 mph north of 22nd Street, and 40 mph north of Bay Street.

OR 126 is classified as a Statewide Highway and it is a designated Freight Route within
Florence. Two of the study intersections on OR 126 are located inside the Florence UGB
and one is located further to the east. OR 126 has a posted speed limit of 35 mph at
Quince Street and Spruce Street. It changes to 45 mph east of the city limits and 55 mph
east of Xylo Street.

1 The mobility targets in Table 6 of the OHP, or locally adopted Alternative Mobility Standards
(AMSs) should be used as the baseline for Transportation Planning Rule (TPR) analyses consistent
with Oregon Administrative Rule (OAR) 660-012-0060. The relevant mobility targets (or AMSs)
should be met at the planning horizon, or projects mitigating a significant effect determination
should be included in the TSP's financially constrained project list, for consistency with the OAR.
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Table 5 summarizes the v/c ratios that will be used to identify existing and projected future traffic

conditions af the ODOT study intersections.

Table 5. ODOT Mobility Targets

Map
ID

o oo ©®NO A WN =

13

Intersection

US 101/Heceta Beach Road
US 101/Munsel Lake Road

US 101/46th Street
US 101/35t Street
US 101/30t Street
US 101/27t Street
US 101/15t Street
US 101/OR 126

US 101/Rhododendron Drive

US 101/2nd Street

OR 126/Quince Street
OR 126/Spruce Street

OR 126/North Fork Siuslaw Road
1. TWSC = Two-way stop-control
2. State Highway V/C Ratio / Side-Street V/C Ratio

Traffic
Control

TWSC
TWSC
TWSC
Signalized
TWSC
TWSC
TWSC
Signalized
Signalized
TWSC
TWSC
TWSC
TWSC

OHP Mobility
Target?

V/C =0.80/0.90
V/C =0.85/0.90
V/C =0.85/0.90

V/C=0.85
V/C =0.90/0.95
V/C=0.90/0.95
V/C =0.90/0.95

V/C =0.80

V/C =0.90
V/C=0.90/1.0
V/C =0.85/0.95
V/C=0.85/0.95
V/C=0.70/0.75

HDM Standard
V/C=0.70/0.75
V/C=0.75/0.80
V/C =0.75/0.80

V/C=0.75
V/C=0.75/0.80
V/C=0.75/0.80
V/C=0.75/0.80

V/C=0.70

V/C =0.85
V/C=0.85/0.95
V/C=0.70/0.80
V/C=0.70/0.80
V/C =0.60/0.70

The City of Florence uses level of service (LOS) to assess intersection operations. Per the current
Florence TSP, all signalized and unsignalized intersections should maintain LOS D operations at

the minimum. Table 6 summarizes the City performance standards that will be used to evaluate
existing and projected future traffic conditions at City study intersections.

Table 6. City Mobility Targets

14
15
16
17
18
19
20

Intersection
Rhododendron Drive/35th Street
Rhododendron Drive /9t Street
Rhododendron Drive/Heceta Beach Road
Kingwood Street/35t Street
Kingwood Street/27th Street
Kingwood Street/15th Street
Kingwood Street/9th Street

TWSC = two-way stop-control

Traffic Control

TWSC
TWSC
TWSC
TWSC
TWSC
TWSC
TWSC

Mobility Target

LOS D
LOS D
LOS D
LOS D
LOS D
LOS D
LOS D

Traffic operations at the study intersections will be evaluated based on the mobility standards

and targets shown in Tables 5 and 6. Potential solutions will be identified and evaluated for the
study intersections that are found to exceed ODOT's mobility target or the City’s Performance
Standard under existing and future traffic conditions.
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Traffic Analysis 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 City and ODOT.

Intersection/Roadway Geometry (lane numbers and arrangements, cross-section
elements, signal phasing, etc.) will be collected through aerial photography and
confirmed through a 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.

Operational Data (such as posted speeds, intersection control, parking, transit stops, rail
crossings, right-turn on red, etc.) will be collected through a site visit.

Peak Hour Factors (PHF) will be calculated for each intersection and applied to the
existing conditions analyses. Default PHFs from the APM may be used for the future
conditions analysis if they are greater than the existing PHFs. However, if the existing PHFs
are greater than the default PHFs, then the existing PHFs will be applied.

o Since the federal functional classification of US 101 and OR 126 is principal
arterial, the US 101/0OR 126 intersection may use a PHF of 0.95 and all other
intersections on US 101 and OR 126 may use a PHF of 0.92.

o Since the federal functional classification of all other major roadways in the city is
collector, all other intersections may use a PHF of 0.85.

Signal Timing Data will be requested from ODOT for use in the existing conditions analysis.
Signal parameters such as Flash Don’t Walk, Walk, and Minimum Times will be retained in
the forecast analysis with the signal splits optimized to better serve the future traffic volume
patterns. Optimized signal cycle lengths may range between 60 and 120 seconds.

Traffic Operations

The methodologies identified in the Highway Capacity Manual, ét Edition (HCM —
Reference 5) will be used to analyze traffic operations at the study intersections.

Synchro 11 will be used to conduct the traffic operations analyses. Synchro 11 is a
software tool designed to assist with operations analyses in accordance with HCM
6th methodologies. The analysis results will be reported for the overall intersection at
signalized intersections and the critical movement at unsignalized intersections —
overall intersection v/c ratios will be developed for the signalized intersections in
accordance with the methodologies identified in the APM.

Synchro 11 will be used to conduct a queuing analysis at the signalized study
intersections. The 95! percentile queue lengths will be reported for all separate left-
and right-turn movements and compared to available striped storage lengths. The
95th percentile queue and storage lengths will be rounded to the nearest 25-feet.
Microsimulation is not proposed as part of this long-range planning effort.

Synchro 11 will be used to evaluate intersection performance under the following conditions and
assumptions detailed below in Table 7.
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Table 7. 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
Signal Timing Data From ODOT or City of Florence

Ideal Saturation Flow Rate (for all movements) 1,750 passenger cars per hour per lane
12 feet unless field observations suggest

Lane Width .
otherwise
Percent Heavy Vehicles From fraffic counts by movement
Percent Grade Estimated based on field observations
95th percentile Vehicle Queuves Synchro summary output

Crash Analysis

The five most recent years of complete crash data available will be obtained from ODOT's crash
database and reviewed af the study intersections and along study area roadways consistent with
the methodologies outlined in Chapter 4 of the APM. Currently, complete crash data is available
for the period from January 1, 2016 through December 31, 2020. The crash data will be analyzed
for number, type, severity, and location to identify potential crash patterns.

Crash rates and critical crash rates will be developed for the study intersections and roadway
segments as applicable. Intersection crash rates will be compared to the 90t percentile crash
raftes in Table 4.1 of the APM and segment crash rates will be compared to Table Il in the current
ODOT State Highway Crash Rate Tables. In addition, ODOT's Safety Priority Index System (SPIS) will
be reviewed to identify sites in the top 5% and 10%, as appropriate. Potential countermeasures
(and resulting crash percentage reductions) will be taken from the All Roads Transportation Safety
(ARTS) Crash Reduction Factors (CRF) listing, the CRF Appendix, or the Crash Modification Factor
(CMF) Clearinghouse; CMFs from the Clearinghouse will be three stars or better.

Multimodal Analysis

The multimodal analysis 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
fransportation facilities and service. The pedestrian and bicycle analyses will follow the Pedestrian
Level of Traffic Stress (PLTS) and Bicycle Level of Traffic Stress (BLTS) analysis methodologies outlined
in the APM. Both PLTS and BLTS methods group facilities into four different stress levels for segments,
intersection approaches, and intersection crossings. Facilities with an LTS 1 rafing have little fo no
traffic stress, require less attention, and are suitable for all users. Facilities with an LTS 2 rating have
little fraffic stress, but require more attention and therefore, may or may not be suitable for small
children. Facilities with an LTS 3 rating have moderate traffic stress and are suitable for adults.
Facilities with an LTS 4 rating have high fraffic stress and are only suitable for able-bodied adults
with limited opfions. The fransit analysis will follow the qualitative multimodal assessment (QMA)
methodology outlined in the APM. Transit QMA provides a qualitative “good”, “fair”, “poor” rating
for transit service based on hours of service, service frequency, and service coverage.
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Attachments

Traffic Counts — the fraffic counts that will be used to evaluate traffic operations for the
Florence TSP update were conducted by ODOT and post-processed by Quality Counts.
The traffic count worksheets included in Attachment A summarize the traffic counts
information. The images in the worksheets reflect the system-wide peak hour (12:151o0 1:15
PM) and include (from top to bottom and left to right) the total of number of motor
vehicles, heavy vehicle percentages, pedestrians, bicyclists, buses, and scooters that
entered the study intersections during the peak hour. The Tabular summaries in the
worksheets include all motor vehicle movements during the count period, as well as alll
movements during the peak 15-minutes of traffic at the intersection. The peak 15-minute
flow rates are multiplied by four to extrapolate the effect of the peak 15 minutes over the
whole hour.



ATTACHMENT A: TRAFFIC
COUNTS



