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EXECUTIVE SUMMARY

Description

The subject site is within the City of Florence, Oregon and is generally located northeast of the
intersection of US Highway 101 (US 101) at Munsel Lake Road, at the east side of Spruce Street and
north of 521 Street. The site is identified as tax lot 00203 of assessor’s map 18-12-14-20 and is
composed of approximately 7.61 acres of land. The current development proposal includes
construction of 36 single family attached duplex/duet dwelling units and eight (8) detached
dwelling units. The existing medium density residential zoning of the land supports attached and
detached single family residential development.

Safety

A review of the intersection crash histories revealed that there was not a significantly high crash
frequency occurring over the most recent and applicable 5-year period of complete available crash
data. Additional traffic loading from build-out of the proposed development will not be added to
any known facilities within the study area with identified significant safety concerns.

Traffic

Traffic generated by the site is planned to access the local transportation system at a new public
street connection located at the east side of Spruce Street, north of 52 Street. The new public
street connection will provide a local through street connection between Spruce Street and Versant
Drive that will provide access to the local transportation system for the proposed new dwelling
units via Munsel Lake Road. The development plan includes extending Versant Drive north from
its existing north terminus at the south Pine Crossing Site property line, north through the site to
the north property line.

The site is expected to generate a total of 299 average daily trips (ADT), with 26 of those trips
expected to occur during the transportation system’s PM peak hour. The provided trip generation
assumes the site will be developed with 44 single family dwelling units at full build-out, with 36
of the units developed as duplex or duets (attached single family dwellings) and eight (8) units
developed as single family detached dwellings. Since the site will add more than 25 single family
dwellings that generate greater than 250 ADT in total, a Traffic Impact Analysis (TIA) is required
by the City of Florence per Florence City Code (FCC) Title 10-1-1-4-D.

Intersection operational performance was evaluated for the PM peak hour traffic conditions to be
consistent with the design hour and Analysis Methodology and Performance Standards section of
the current City of Florence Transportation System Plan (2012). The anticipated full site build-out
year (2026) design hour conditions were evaluated with and without the proposed development
occurring as one single master phase, although the construction sequencing will likely include
permit applications that occur in phases between the current year and the anticipated full build-
out year. A single full build-out master phase for this traffic analysis was considered appropriate
because the scale of the proposed development overall is not considered large-scale in terms of
traffic generated with incremental development and occupancy of potential construction phases
that will not add significant levels of new site generated traffic. The 2026 year of opening analysis
year scenario is consistent with the ODOT Development Review Guidelines pertaining to Traffic
Impact Analyses (May 4, 2017) for a single phase of development with up to 999 ADT. A TIA is not
required by ODOT since the site does not have direct access to a state highway and build-out will
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not result in adding 50 or more peak hour trips to an existing intersection on a state highway,
however, the City of Florence Traffic Impact Analysis review standards do not provide caveats for
horizon years and other specific details for assessing development impacts.

Results

In summary, the proposed development will not cause significant adverse impact to the
performance of a transportation facility as defined per city of Florence, Lane County and ODOT
standards. No mitigation is required to accommodate the potential traffic generated by the
proposed development.

© Branch Engineering, Inc.



Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

1.0 INTRODUCTION

Branch Engineering Inc. has been retained by Coastal Development Partners, LLC to evaluate post
development traffic conditions associated with the proposed Pine Crossing Subdivision and
development applications. This report is intended to meet the traffic analysis requirements and
objectives identified by the City of Florence’s current development code, section 10-1-1-4E, as well
as the Lane County Code pertaining to traffic impact analysis review contained within LC 15.697.
Included in the analyses are summaries of existing and proposed transportation infrastructure,
documentation of design hour traffic volumes without the proposed development’s traffic,
projected post development ‘build’ traffic volumes, an intersection performance evaluation for the
identified intersections, and an evaluation of crash history for the existing public street
intersections in the study area. A site plan for development is included as Appendix A.

As agreed upon in scoping the traffic impact analysis with the City of Florence and Lane County
Transportation Planning, the analyses provided herein will include the PM peak hour traffic
conditions for the following years:

X3

% Year 2023 ‘Existing’ conditions;

X3

% Year 2026 ‘No-Build’/Background design hour conditions, and;

2

%  Year 2026 ‘Build’ design hour conditions’;

Scoping e-mails exchanged with Lane County and the City of Florence are provided in Appendix B.
The Oregon Department of Transportation (ODOT) was provided with a proposed scope for the
traffic impact analysis in an e-mail, but ODOT replied that they do not specifically require a traffic
impact analysis to be provided for their review for the proposed development, since the project
will not increase traffic volumes by 50 or more vehicle trips at a public street intersection within
their jurisdiction and the site does not propose direct access to an ODOT facility.

A vicinity map with the site’s location is provided on the following page as Figure 1.

© Branch Engineering, Inc. Page 128
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Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

2.0 EXISTING CONDITIONS

2.1 Project Site

The Pine Crossing Site is identified as Lot 3 of the 2007 Morales Subdivision Plat, and is currently
identified as tax lot 203 on Lane County Assessor’s Map 18-12-14-20. The site property currently
consists of approximately 7.61 acres of undeveloped land. In 2007, Spruce Street was extended
north from Munsel Lake Road abutting the site’s western property boundary frontage as part of a
Local Improvement District (LID) project sponsored by the City of Florence that improved the right-
of-way of Spruce Street with City water, sewer, stormwater and transportation infrastructure. As
part of the 2007 LID project, future development at the site was considered, and as such, curb
return radii for a future street connection was constructed on the site frontage on the Spruce
Street extension. Another subdivision to the south, that was previously identified as Lot 4 of the
Morales Subdivision Plat, has been re-platted with 37 individual parcels of land as Spruce Village
and is fully built-out with single family residences.

2.2 Roadway Network
The relevant roadways receiving traffic from development included in this study include:
< US Highway 101 (Oregon Coast Highway);
% Munsel Lake Road, and;
< Spruce Street.
The studied intersections include:
< US Highway 101 at Munsel Lake Road;
< Munsel Lake Road at Spruce Street, and,;
< Spruce Street at the site entrance.

Details of the study area roadways and intersections are included in the following table:

Table 1: Roadway Network

.. Functional . Posted
Roadway Jurisdiction Classification Sidewalks Speed
US 101 ODOT Major Arterial’ 3 No! Yes (wide 40
shoulders)
Munsel Lake Lane County Minor Arterial? 2 No No 35
Road
Spruce Street Florence Collector 2 Ea(s)tnil/de Yes 25

'ODOT’s functional classification of US 101 is Principal Arterial - Other. US 101 is also called the Oregon Coast
Highway and is additionally classified as: a scenic by-way (All American Road), a statewide highway, and is part

of the National Highway System (NHS). Sidewalks are present on west side, south of Munsel Lake Road
20DOT and Lane County classify Munsel Lake Road as an Urban Major Collector

© Branch Engineering, Inc. Page 328



Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

A diagram showing the existing Lane Configurations and Intersection Controls is provided on
Figure 2 on page 7.

US Highway 101

US Highway 101 (also known as the Oregon Coast Highway, US 101 and Highway 101) is an Oregon
Department of Transportation (ODOT) owned and maintained principal arterial roadway that
provides the main thoroughfare throughout the City of Florence. Highway 101 stretches through
the state from Washington to California and is the State of Oregon’s primary coastal route.

Highway 101 at Munsel Lake Road has one northbound and one southbound travel lane and a
continuous center two-way left-turn lane. Immediately south of Munsel Lake Road, Highway 101
develops a second southbound auxiliary lane that continues throughout the City limits of Florence
to near the Siuslaw River bridge. A second northbound auxiliary lane that starts near the Siuslaw
River Bridge and the south City limit extents, ends about 800 feet south of 42" Street, or
approximately six tenths of a mile south of Munsel Lake Road. Starting south of Munsel Lake Road
and southbound, there is sidewalk, curb and gutter and a designated bike lane at the west side of
Highway 101 for several hundred feet on the Fred Meyer frontage, then a gap before continuous
features are provided south of 37" Street. Curb and gutter, continuous sidewalk, and designated
bike lanes are generally present at the east side of US 101 throughout City limits to approximately
335 feet north of 37® Street, which is approximately seven tenths of a mile south of Munsel Lake
Road. The through travel lanes are marked with 8-inch wide white lane striping and the existing
wide shoulders (and designated bike lanes where applicable) are marked with bike lane stencils on
both sides of US 101, north and south of Munsel Lake Road. The southbound center two-way left-
turn lane develops into a southbound left-turn lane at Munsel Lake Road, with a marked left-turn
lane that features approximately 105 feet of 8” wide white lane striping. The center two-way left-
turn lane extends north of Munsel Lake Road for over half of a mile to north of the intersection of
Heceta Beach Road, where the section transitions to have no median.

The intersection of US 101 at Munsel Lake Road is a two-way stop-controlled intersection with free
movements north and south on Highway 101. The approach at the east leg (westbound) on Munsel
Lake Road is required to stop. There is a private driveway approach on the west side of the
intersection, but no existing public street connection. The westbound and northbound approach
legs have approach flares, similar to a channelized right-turn lane with little storage and no
channelizing delineation. The flared approaches feature a shoulder that is widened enough near
the intersection that it allows refuge for right turning vehicles out of the travel lane. The
northbound approach flare allows some of the deceleration (braking) distance to be
accommodated out of the travel lane, while the eastbound approach flare allows for storage of up
to two vehicles simultaneously when there is a left-turning vehicle, or vehicles, in queue waiting
to turn left onto US 101. The eastbound flare allows right turning vehicles to execute a right-turns
without waiting in queue for a left-turning vehicle to accept gaps in both directions, which is
similar to a signalized intersection with a right-turn on red condition. The eastbound approach’s
stop bar on Munsel Lake Road is approximately 35 feet long, overall, with a bent portion that
serves a perpendicular alignment for right-turning vehicles at the approach flare taking up 15 feet
of the striped length. At the north end of the bent portion of the stop bar, there is approximately
ten (10) feet of additional unmarked paving to the edge of the asphalt surfacing. The 2012
Transportation System Plan calls for an intersection improvement at Munsel Lake Road and US
101 when traffic signal warrants are met and the traffic signal can be funded.

© Branch Engineering, Inc. Page 428



Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

The intersection of US 101 at Munsel Lake Road has a private driveway at the eastbound approach,
where the 2012 City of Florence Transportation System Plan calls for a future extension of Munsel
Lake Road between the existing US 101 intersection and a future extension of Oak Street, to the
west. Oak Street currently terminates at 46" Street, south of the Fred Meyer site. There is another
short segment of Oak Street that is either constructed and in place, or has been platted with right-
of-way dedicated to the City for the future street. The right-of-way that has been dedicated and
improved includes 53 Street, that was constructed through the public improvement process for
the Three Mile Prairie Development Site’s main entrance on the west side of Highway 101. As the
Three Mile Prairie development builds-out, it is likely that Oak Street will be extended south from
53" Street to approximately where the future Munsel Lake Road extension will be aligned to
complete a connection.

It is anticipated that as property develops or redevelops north from the existing US 101 street
section currently developed with urban surface infrastructure improvements, US 101 will be
improved incrementally with modern urban infrastructure improvements, including sidewalks,
curb and gutter and more appropriately designated bike lanes. The Cannery Station development
site in the southeast quadrant of the intersection at Munsel Lake Road, is one such pending
development project that has initial approvals from the City of Florence for development. As
Cannery Station is built-out, public frontage improvements at the east side of US 101 will be
provided proportionately as development occurs. The Cannery Station project’s public
improvements are also expected to include an RRFB (activated flashing warning lights/beacon)
equipped pedestrian crossing north of the proposed 47" Street intersection across US 101 to where
there is commercial development at the west side of the highway that also serves as a transit stop
for the local Rhody Express transit service. The RRFB crossing features will likely include stop bars
in advanced of striped continental crosswalks, and a raised center median island for pedestrian
refuge.

Munsel Lake Road

Munsel Lake Road is a Lane County owned and maintained major collector roadway (minor arterial
per City of Florence Transportation System Plan) that provides east-west connectivity between
North Fork Road and US Highway 101. Munsel Lake Road also provides access to Munsel Lake,
where there is a boat launch facility, and for local area residents, that includes the north entrance
to Florentine Estates (age restricted 55+ retirement living in a gated community). There is a future
public street connection, Redwood Street, proposed and planned to be constructed with public
improvements for Cannery Station, between the existing intersection of Spruce Street and US 101
on the south side of Munsel Lake Road. The future Redwood Street connection will provide access
to future phases of Cannery Station that are anticipated to be completed in 2028. Munsel Lake
Road currently has narrow shoulders, and no sidewalks or bike lanes. As development occurs at
the Cannery Station site abutting Munsel Lake Road, the Cannery Station frontage on Munsel Lake
Road will be improved with modern urban improvements, which are anticipated to include a bike
lane and sidewalk at the south side of the road.

Spruce Street

Spruce Street is a City of Florence owned and maintained collector street that currently stubs north
from Munsel Lake Road and provides local access for existing undeveloped parcels and
surrounding development. As described previously, when the City of Florence’s Spruce Street LID
project was constructed, there were future street connections (four) that were planned for in the
construction that included installing curb return radii at the east side of the roadway where future
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Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

local street connections were anticipated to be located as development of vacant land on the
frontage is anticipated to occur. The existing Spruce Village subdivision described previously, was
one such development. With Spruce Village, an additional north-south parallel local street segment
was dedicated and constructed as Versant Drive, near the east boundary of Spruce Village. Spruce
Street currently dead ends about % mile north of Munsel Lake Road. The City of Florence’s 2012
TSP calls for a future street extension of Spruce Street from its existing north terminus to the
intersection of US 101 at Heceta Beach Road as development of abutting parcels occurs.

© Branch Engineering, Inc. Page 628
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Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

2.3 Transit and Non-Motorized Facilities

There is currently a Rhody Express bus route that stops at the Fred Meyer commercial development
site, at the west side of US 101, south of the intersection at Munsel Lake Road. Rhody Express is a
subsidiary of Lane Transit District. Rhody Express makes two route loops in Florence, with one
north loop and one south loop that originate and terminate at/near the Grocery Outlet site located
near 21 Street and US 101. Rhody express operates on a 60-minute circuit around each loop
Monday through Friday from 10:00AM through 6:00PM. The routes provide public transportation
to key parts of Florence, including retail centers, schools, food share, the Old Town district, the
hospital and several city parks. The availability of transit, pedestrian and bicycle facilities can help
to reduce the reliance on single occupant motorized vehicles.

2.4 Existing Year 2023 Traffic Volumes

Existing year 2023 turning movement peak hour traffic volumes were developed from turning
movement traffic count data collected in June 2021 by Quality Counts, LLC and reported by
Kittlesen and Associates, Inc. in Tech Memo #3B for the current City of Florence Transportation
System Plan (TSP) Update project expected to be completed in 2023. The count data was collected
for 16-hours, between 6:00AM and 10:00PM on June 3, 2021. Development of the June 2021 traffic
count data to represent the current year 2023 PM peak hour/design hour traffic volumes required
calculating and applying adjustment factors for background traffic growth for two years, seasonal
fluctuation/variation and a special factor relating to travel trend impacts associated with the
COVID-19 pandemic. These adjustment factors will be discussed in the following sections.

The standard ODOT procedure for traffic data collection used for analyzing the PM peak hour for
a traffic impact analysis is for a three-hour count period and for the period to occur between
3:00PM and 6:00PM. Turning movement traffic count data collected by Quality Counts, LLC was
input into a spreadsheet to determine the PM peak hour that occurs between 3:00PM and 6:00PM,
the turning movement volumes during that hour, and the appropriate peak hour factor for that
peak hour. The data collected by Quality Counts, LLC identified a peak hour that occurred between
12:15PM to 1:15PM (midday) and considered all 16-hours of the count data collection period. A
midday time period was not required to be included with this analysis, and is not consistent with
available trip generation data and rates for residential development that will be used to analyze
potential impacts to the transportation system with the proposed development during the evening
PM peak hour. The PM peak hour is typically a contiguous one-hour period when the peak trip
demand occurs between 4:00PM and 6:00PM, which is also the most common time period that trip
generation data are generally available for.

Although the trip generation rates are typically applicable for one contiguous hour occurring
between 4:00 and 6:00 PM, since ODOT requires the traffic count to include the hour between 3:00
and 4:00 PM, the peak hour used for this analysis will be the hour occurring between 3:45PM and
4:45PM, which included 50 more trips than the second highest evening PM peak hour period
between 4:00PM and 5:00PM. The current Transportation System Plan update project’s Tech Memo
3B identifies a global peak hour of the entire transportation system between 4:00 and 5:00PM. The
TSP Update project includes analysis of 20 intersections located throughout the City of Florence.

To approximate the traffic that currently utilizes the southbound approach on Spruce Street at
Munsel Lake Road, a trip generation exercise was performed to determine the amount of traffic
that is generated by the 36 existing single family detached dwellings currently constructed at the
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Pine Crossing Subdivision Traffic Impact Analysis (22-312)
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Spruce Village site on 52" Street, and the remaining traffic volumes were balanced as through
movements between Munsel Lake Road at Spruce Street and US 101 at Munsel Lake Road.

Traffic count data collected by Quality Counts, LLC used for the TSP update and in this analysis
are provided in Appendix C.

2.5 Seasonal Adjustment

Calculation of a seasonal adjustment factor was necessary to adjust traffic count volumes to
represent PM peak design hour traffic conditions. The preferred ODOT procedure for calculating
seasonal adjustments to be applied to collected traffic count data on state highways is to utilize
an ODOT Automatic Traffic Data Recorder (ATR) when there is one available nearby and the
characteristics of the roadway where the ATR is located are a relatively close match to the relevant
intersection/facilities within the analysis area. If/when the ATR is outside the study area, the
ODOT Analysis Procedures Manual (APM) has specific criterion for when use of the ATR data for
seasonal adjustment is or can be acceptable. ATR 20-026 is the nearest ATR station to the site and
is located 0.77 miles north of Heceta Beach Road on US 101 (1.33 miles north of the intersection
at Munsel Lake Road), which is outside of the City’s current Urban Growth Boundary (UGB). Per the
most current available ATR information, (year 2021) the traffic trend at ATR station 20-026 is
identified as Coastal Destination Route. However, the traffic volumes and other characteristics
(center two-way left turn lane present at the site) are not similar enough to the study area to use
the ATR data directly to calculate a seasonal adjustment factor to apply to the raw traffic count
data. Therefore; the ATR data collected at ATR Station 20-026 should not be used to calculate a
seasonal adjustment factor at the intersection of US 101 at Munsel Lake Road.

US 101 has a significant decline in approaching average daily traffic volumes between Munsel Lake
Road and ATR Station 20-026, with a major street connection at Heceta Beach Road, and it is
expected that a significant portion of the traffic that is served at the intersection of Munsel Lake
Road has more influence due to employment and residential trip origins and destinations
(commute traffic) than ATR Station 20-026, which is identifies US 101 as a coastal destination
route. Traffic with that is significantly influenced by employment and residential traffic is more
consistent with a commuter seasonal trend. Because the traffic on US 101 in the study area is a
combination of commuter and coastal destination route seasonal trends, collected raw traffic
count inflows and outflows were seasonally adjusted utilizing ODOT’s most recent (2021) Seasonal
Trend Method, per Section 5.5.4 of the current ODOT Analysis Procedures Manual (APM), which
involves calculating commuter and coastal destination trends seasonal factors for the count date
and averaging them for a single seasonal adjustment factor. Using an average of the coastal
destination route and commuter trends’ seasonal factors is consistent with recent traffic studies
performed in the area that have been approved for phase 1 of development at each the nearby
Cannery Station development site and the Three Mile Prairie site to adjust collected traffic data to
represent design hour conditions. The calculated average seasonal adjustment factor was 1.0943
for the June 37, 2021 data collection date utilizing the 2021 ODOT Seasonal Trend Table and the
provided peak seasonal factors for each applicable seasonal trend type.

The calculated count date seasonal adjustment factors were applied to collected turning
movement traffic count volumes at all approaches and the through street approaches to Spruce
Street on Munsel Lake Road, to develop design hour traffic conditions. The traffic inflows and
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outflows on Spruce Street is due to residential traffic and is not subject to significant seasonal
variation, so additional seasonal adjustment was not required nor applied to turning movements
to/from Spruce Street. ODOT’s Seasonal Trend Table and seasonal adjustment factor calculations
are provided as Appendix D.

Because the ODOT traffic data collection methodology requires traffic count data to be collected
when seasonal variation does not require an adjustment to the collected data by 30 percent or
more, traffic count data that was located for use in the City of Florence Transportation System
Plan Update were utilized instead of collecting data during February 2023, at the time of this TIA
preparation. The seasonal variation on US 101 for a February data collection date would likely
require collected traffic count data to be adjusted for seasonal variation by greater than 30
percent, because US 101 is partially affected by the Coastal Destination Route seasonal trend.

2.6 Special Transportation Trend Adjustment

On March 23, 2020 the Oregon Governor issued Stay Home Stay Safe (SHSS) guidelines that were
implemented due to concerns about spreading of the Corona Virus/COVID-19. Between March
2020 and July 2021, ODOT utilized Automatic Traffic Recorders installed around the state on
certain significant state highway locations to monitor and track transportation impacts associated
with the COVID-19 pandemic that significantly affected traffic volume levels throughout the state
and nationally. The standard procedure for utilizing traffic volume data collected during the time
period between March 2020 and July 2021 has been to calculate and utilize an additional
adjustment factor from the ODOT collected COVID-19 data and reports that is applied to the
collected turning movement count data to develop design hour conditions for traffic analyses.
ODOT ceased weekly reporting on traffic trends with their last, July 9, 2021 COVID-19 report, that
covered the week ending July 4™, 2021. ODOT’s last report included a statement that the traffic
levels were back to close to pre-covid conditions. ODOT Weekly COVID-19 Traffic Trend Reports
are available online at ODOT’s Traffic Counting website. The ODOT compiled data was reviewed
for ATR Stations that data were compared for on US 101, and it was calculated that the Week of
May 31, 2021 to June 6, 2021 was five (5) percent greater than the same week in 2019 for average
weekday traffic. For the specified week, the weekend average daily traffic was two (2) percent lower
in 2021 when compared to 2019. Since the traffic count data were collected on a weekday, the data
would typically only need to be adjusted with the previously described seasonal adjustment factor
to represent the expected PM peak design hour conditions.

The previously described Tech Memo 3B and the associated Analysis Methodology and
Assumptions Memo by Kittlesen and Associates prepared for the City of Florence TSP Update
project reported the calculated COVID-19 Special Traffic Trend Adjustment factor utilized to
develop existing conditions traffic volumes for the TSP Update analysis was 1.06, which represents
a six (6) percent increase over data collected in 2021. The TSP update efforts included concurrent
with City of Florence and ODOT recommendations, where traffic count data collected on
Rhododendron Drive and 35" Street for other traffic analysis endeavors prior to the COVID-19
pandemic were compared to count date data collected in 2021 for the TSP update. Since the TSP
update project includes the same turning movement traffic count data that is utilized for this
traffic analysis, the 1.06 special adjustment factor is assumed to be appropriate and conservative
to be applied to the turning movement traffic count data that will be utilized to develop year 2023
existing traffic volumes for this analysis. Page 7 from the Analysis Methodology and Assumptions
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Memo provided for the TSP Update and Table 1 from the July 9, 2021 COVID-19 Report is included
in Appendix D with the collected traffic count data and seasonal adjustment factor calculations.

2.7 Traffic Growth and Future Year Traffic Volumes

The final step in adjusting the turning movement traffic count data from June 2021 to represent
existing year 2023 and future year PM peak/design hour conditions was to calculate and apply an
appropriate growth rate, since there have been nearly 2-years of growth since the traffic count
data were collected. To calculate a growth rate to apply to the collected traffic count data, reference
was made to the Kittlesen and Associates Tech Memos 3B and 4, prepared for the current City of
Florence Transportation System Plan Update project. Per the TSP Update, the future year 2042
traffic volume growth is calculated from growth projections in transportation analysis zones
(TAZs) within the Urban Growth Boundary (UGB), that include several of the largest
undeveloped/underdeveloped individual parcels within the City located on or near the Munsel
Lake Road corridor, east of US 101 and west of North Fork Road. The TSP Update Tech Memo 4
assumes a year 2042 horizon analysis year and assumes build-out of undeveloped and
underdeveloped land within the UGB. The land use assumptions in Tech Memo 4 appear to assume
a full future build scenario where specific development density (dwelling units/acre, e.g.) is applied
to the undeveloped and underdeveloped parcels within the TAZs and the development scenario is
based on the codified uses (i.e. min and max densities) and development standards identified in
the zone/plan designation and the City development code.

The TSP Update Tech Memo #4 - Future Land Use and Transportation Conditions assumed that
these large tracts of land are fully developed and built-out by the year 2042 horizon year and are
significant contributors to traffic growth that is analyzed at the intersection of US 101 at Munsel
Lake Road approaches, reflected in the westbound approach traffic volumes and the turning
movements from US 101. Specifically, these large tracts of land are located within the TSP’s TAZs
5, 8 and 9. Transportation Analysis Zone 5 also includes the subject site, which assumes a certain
density there as well as the undeveloped property to the north on Spruce Street, including north
from the north terminus of Spruce Street, where there is not any existing frontage to the northern
parcels in the TAZ. A large portion of the land assumed to be “buildable” in TAZ 8 is located within
the UGB, but is currently not within City limits or the City’s current zoning jurisdiction. Another
significant portion of the land is identified as the existing Ocean Dunes Golf Course, which is
owned by the Confederated Tribes of the Coos, Lower Umpqua & Siuslaw Indians and part of the
Three River Casino Resort. The TAZ Map from Kittlesen’s Tech Memo #4 is included with the
growth rate calculations in Appendix D. It is assumed that any significant land use applications
for development on these large tracts of land will need to prepare a traffic impact analysis and
potentially zone change(s) for development on those properties, which would likely occur after
the subject Pine Crossing site is fully developed in 2026.

To develop appropriate growth rates to apply to the adjusted year 2021 PM peak/design hour
turning movement traffic volumes already adjusted for seasonal and the special transportation
impact trends described previously to represent existing year 2023 traffic volumes, a growth rate
was calculated from the through movement traffic volumes on US 101 reported in Kittlesen’s Tech
Memo #4, Figure 4 and Tech Memo #3, Figure 2. The growth rate was calculated based on the
ODOT Analysis Procedures Manual’s (APM’s) linear growth method (APM Chapter 6) by summing
the northbound and southbound through movement volumes at US 101 and Munsel Lake Road for

© Branch Engineering, Inc. Page 11128



Pine Crossing Subdivision Traffic Impact Analysis (22-312)
May 12, 2023

the year 2042 horizon year design hour conditions reported in Tech Memo #4 and the year 2022
base year (Tech Memo #3B) and dividing the difference between the sums by the base year sum.
The result is the overall growth (as a percentage) that is then divided by the number of years
between the base year and the horizon year (20) to get an average annual growth rate (AAGR).

The calculated AAGR was determined to be 1.026 percent per year. To represent the current year
2023 PM peak/design hour conditions, the 1.026 AAGR was factored for 2 years to get a growth
factor of 1.02 (1+0.01026 x 2) that was applied to the adjusted 2021 design hour turning
movement traffic volumes. This factor was applied to all approaches at the intersection at Munsel
Lake Road and US 101 and to the through movements on Munsel Lake Road at Spruce Street. The
turning movements to/from Spruce Street on Munsel Lake Road were developed from trip
generation for the existing residential development located on 52" Street (Spruce Village), which
is the only current developed site with primary access to Spruce Street, and as such, trip generation
is not subject to growth. The remaining undeveloped parcels to the north of the site on Spruce
Street are located on large tracts of land and/or will require a street extension for access and are
expected to be required to provide a traffic impact analysis if/when future development occurs
that will be required to account for their share of traffic growth as actual development occurs
there.

The site’s anticipated completion of build-out is expected to occur by the end of the year 2026. In
developing the scope of analysis required for the proposed Pine Crossing development, references
were made to the Oregon Department of Transportation’s (ODOT’s) Development Review
Guidelines (DRG - May 4, 2017), which includes guidelines for projects that involve ODOT in
scoping traffic impact analyses, when ODOT requires a land use application to provide a TIA for
their review. Although ODOT does not specifically require this development proposal to provide
a Traffic Impact analysis for ODOT’s review purposes, the City of Florence does not have any
formal detailed TIA scoping included in their development code. The identified standard for future
year analysis is provided in Table 3.3 of the DRG, and is based on the site’s average daily trip
generation (ADT). For development proposals that will generate 999 or fewer ADT trips, only the
anticipated year of completion is necessary for analysis. The analysis year at the year of opening
of Pine Crossing was assumed adequate in scoping the TIA with the City of Florence and Lane
County Transportation Planning. To develop the background year 2026 traffic volumes, the
previously described AAGR was also factored for three years of growth, with a growth factor of
1.03 (1+0.01026 x 3) that was applied to the current year 2023 design hour traffic volumes.

The unadjusted PM peak hour turning movement traffic count data collected by Quality Counts,
LLC included in this traffic analysis is presented as Figure 3 on page 14.

The current year 2023 PM Peak Hour Traffic Volumes are provided on Figure 4 on page 15.

Future Year 2026 Background Traffic Volumes are provided on Figure 5 on page 16.

2.8 Pipeline Traffic Volumes

In addition to preparing existing and future year design hour background traffic volumes from
anticipated growth for analysis, pending local area land use development projects with
construction underway or expected to be underway soon that have been approved by the City of
Florence but were not yet issued occupancy when traffic count data were collected were
considered. Development traffic contributions that have been accounted for on the transportation
system with approved traffic studies but are not reflected in traffic count data collected, are known
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as pipeline traffic/trips (aka accruals). Unlike background traffic growth, pipeline trips are not
subject to growth, since the contribution of development trips is based on the development’s trip
generation rate, and growth rates are not applied to constant trip generation rates.

In coordinating with the City of Florence’s Public Works and Land Use Planning, it was determined
that two such development approvals that are expected to add traffic to the intersection of US 101
at Munsel Lake Road prior to or in the anticipated build year of Pine Crossing (year 2026) include
the first phase of development of each Cannery Station and Three Mile Prairie. Because these
developments have approved traffic impact analyses and are expected to be open when the Pine
Crossing development is complete and occupied in the year 2026, their contribution to
approaching traffic volumes need to be accounted for by adding their trip distributions from their
approved traffic studies to the background design hour traffic discussed in the previous section,
and represented on Figure 4, to represent the Background No-build and build total traffic
conditions for the Pine Crossing analysis year design hour traffic volumes. Because these
developments have Phase 1 approval, the available capacity of the existing facilities has already
been accounted for in the future year background traffic conditions when Pine Crossing will build-
out, anticipated to be in year 2026. Future phases of Cannery Station and Three Mile Prairie are
expected to provide additional traffic analysis documentation if/when future phases of
development are built-out.

Pipeline trips from Cannery Station and Three Mile Prairie Traffic Impact Analyses are displayed
on Figure 6 on page 17. Actual development trip figures from the Cannery Station and Three Mile
Prairie Sites, as reported in their TIAs, are provided in Appendix E.

Future Year 2026 Design Hour No-Build Traffic Volumes are provided on Figure 7 on page 18.
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2.9 Crash Analysis

To investigate existing operational safety of study area intersections, the most recent five years of
complete available crash data were downloaded from the ODOT Crash Analysis and Reporting
Unit’s (CARU’s) Transviewer Data System (TDS). The downloaded crash data indicated that there
were five (5) crashes reported at the intersection of US 101 at Munsel Lake Road for the five (5)
year period of analysis occurring from January 1, 2015 through December 31, 2019. There was no
data available to extract for any crashes reported at the intersection of Munsel Lake Road at Spruce
Street, indicating that if there were any crashes occurring there, ODOT did not have a record of
it/them.. ODOT has recently recommended that year 2020 crash data not be used for crash
analyses, due to COVID-19 pandemic and associated traffic conditions. Additionally, year 2021
crash data were not complete at the time of this analysis, which was indicated by message located
at the top of the ODOT TDS extraction website. A summary of the crashes occurring at US 101 and
Munsel Lake Road is provided in the following table. Detailed crash data obtained from ODOT is
provided in Appendix F.

Table 2: Intersection Crashes at US 101 and Munsel Lake
Road

AADT Fixed Total Critical
Volume! Object/Other | Crashes Rate®

0140 | 0 0| 113 | U] 0 | o [ 027 | 0299 |

" AADT averaged from ODOT Traffic Volumes Tables (TVT), 2015-2019 for Station 1170; 0.03 mi south of
Munsel Lake Road on US 101

% Crash Rate (Crashes per Million Entering Vehicles = CPMEV) = (total 5-year crashes x 1,000,000)/(5 x ADT x
365)

* Critical rate per Highway Safety Manual (HSM) methodology

As shown in the table, the 90" percentile average statewide crash rate (the critical rate) for a three-
legged intersection with stop sign controls in an urban setting is not exceeded by crashes occurring
at the intersection of US 101 and Munsel lake Road over the five (5) year period of analysis reviewed
that would warrant further investigation for potential safety improvements.

3.0 DEVELOPMENT LEVEL TRAFFIC CONDITIONS

3.1 Development

The Pine Crossing Subdivision site contains approximately 7.61 acres of land that is identified as
Lot 3 of the 2007 Morales Subdivision Plat. The 2007 Morales Plat also included the property to
the south that was identified as Lot 4. Lot 4 from the Morales Plat has been replatted and is fully
developed as Spruce Village. The current development plan for Pine Crossing includes land use
applications that include making an application to the City of Florence for PUD approval to divide
the parcel into 46 individual parcels that will be developed with 36 duet units (duplexes - attached
single family dwelling units) on 36 of the parcels and eight (8) single family dwelling units
(detached dwelling units) with each single family detached dwelling located on their own parcels
without common/shared walls or driveways. The remaining three (3) parcels will remain
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unoccupied as common areas or community lots. The current site plan for development includes
each adjacent attached duet dwelling unit sharing a driveway curb cut and a common wall with
one other dwelling unit. The anticipated year of completion of build-out is by the end of the year
2026. A site plan for the proposed development is included as Appendix A.

As described previously, access to the site is planned to utilize existing curb returns that are in
place and were constructed with the Spruce Street LID street extension in the late 2000’s. The curb
returns were constructed with the intent that there would be a future street connection at the site
frontage, as is currently planned. The new public street will be extended from Spruce Street into
the site and will be improved to the City of Florence’s local street standards. The streetscape that
will be provided with the site’s public improvements will include continuous sidewalks on both
sides of the new street connecting to existing sidewalks on Spruce Street. An additional street
extension on Versant Drive will be provided through the site from its existing north terminus at
Spruce Village that will be included with the public improvements plans, and will provide a
connection to the new east-west public street that will connect to Spruce Street. Versant Drive will
also be constructed to the City of Florence’s local street standards and will have continuous
sidewalks on either side.

3.2 Trip Generation

To determine the level of traffic generated by the site during average conditions, a reference was
made to the Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 11" Edition, 2021.
Trip generation during the PM peak hour of adjacent street traffic for the proposed development
scenario was determined utilizing rates from ITE Land Use Codes (LUCs) 210 (single family
detached dwelling units) and LUC 215 (attached single family), which were determined to be the
most appropriate trip generators per the proposed uses of the site after development is completed.
The current City of Florence Transportation System Plan (year 2012) and the forthcoming TSP
update identify analyses during the PM peak hour period. The referenced ITE trip generation data
that were utilized for the proposed uses are included as Appendix G. The following table
summarizes the estimated ADT and PM peak hour trip generation of the site.
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Table 3: Pine Crossing Trip Generation
. Trips
Land Use/ ITE Land Use Ind. Units TG Rate ouT

(%/#)

Code Variable (QTyY) Trips/Unit

PM Peak Hour of Adjacent Street Traffic
210 - Single Family | Dwelling

1 [ 0,
Detached Dwellings Units 8 0.94 8 63%/5 37%/3
215 —Single Family | Dwelling _ o 0
Fiteies Bl Units 36 T=0.60(X)-3.93 18 59%/10 41%/8

Totals: 26 15 11

Average Daily Trips (ADT)
210 —Single Family | Dwelling

1 () 0,
Detached Dwellings Units 8 9.43 7> SLIEE ST
215 —Single Family | Dwelling _ o )
Attached Dwellings Units 36 T=7.62(X)-50.48 224 | 50%/112 | 50%/112

Totals: | 299 145 145

! Equation not used due to large small independent variable outside of data cluster

As shown in the table, the proposed development can reasonably be expected to generate 299
average daily trips, with 26 of those trips occurring during the PM peak/design hour.

3.3 Trip Distribution and Assignment

Primary access between the site and the local public transportation system is proposed via the
new street connection on Spruce Street and via the existing street intersection on Munsel Lake
Road at Spruce Street. Most traffic generated by the site is expected to flow through the existing
intersection at US 101 and Munsel Lake Road for trip origins and destinations throughout the City.
In developing the anticipated trip distribution and assignment, references were made to recently
approved traffic impact analyses for the Cannery Station and Three Mile Prairie development sites
and to the reported approaching traffic volumes directional distribution provided in Tech Memo
#3 of the previously described City of Florence Transportation System Update project. The trip
distribution for the site generated traffic also considered likely trip origin and destination pairs
from surrounding and nearby area land uses and development patterns.

New trips generated by build-out of the site are included on Figure 8 on the following page.

Figure 9 showing design hour 'build' total traffic volumes is provided on page 23. Figure 9 is the
sum of the background “no-build” traffic volumes displayed on Figure 7 and the site’s trip
distribution displayed on Figure 8.
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3.4 Intersection Performance

Relevant intersections were evaluated to determine Volume-to-Capacity (v/c) ratio and Level of
Service (LOS) based on average delay. Calculations of intersection performances were made
utilizing the computer program SYNCHRO 11, by TrafficWare.

The PM peak hour period is consistent with the Analysis Methodology and Performance Standards
of the current City of Florence Transportation System Plan (2012 TSP) and the TSP update process,
as well as the agreed upon scoping proposed to the City of Florence and Lane County
Transportation Planning. The anticipated build-out analysis year 2026 is consistent with the ODOT
recommendations for a single phase of development with up to 999 average daily trips, per Table
3.3 of the ODOT Development Review Guidelines (DRG) document, (May 4, 2017). A TIA is not
required by the Oregon Department of Transportation, since the site does not have direct access
to a state highway and will not generate 50 or more peak hour trips nor 1,000 or more average
daily trips (for 3-lane highway) at an intersection on a state highway. The ODOT DRG was deferred
to because the City of Florence Traffic Impact Analysis requirements contained within FDC 10-1-
1-4E do not contain codified caveats that prescribe any post-development analysis year scenarios
to be included in a TIA, when a TIA is required. Because the Site will generate 25 or more trips at
a facility within the jurisdiction of Lane County (Munsel Lake Road at Spruce Street), Lane County
requires a traffic impact analysis per Lane Code, Chapter 15.697.

Study area intersections were evaluated to determine Level of Service (LOS) based on average delay.
Level of service is classified by a letter scale from ‘A’ to ‘F’. LOS ‘A’ represents optimum operating
conditions and minimal delay. LOS ‘F’ indicates over capacity conditions causing unacceptable
delay. The current transportation system plan identifies with LOS ‘E’ as the minimum acceptable
mobility performance standard at signalized and stopped controlled intersections. LOS ‘F’ is
sometimes allowed in situations where a traffic signal is not warranted and it is shown that the
addition of development traffic does not worsen the performance to a performance that does not
meet the mobility performance standard of other jurisdiction(s) who’s facilities might be impacted.
Mitigation measures may be necessary when level of service falls below these thresholds at
intersections under city or county jurisdiction, as the result of a development, or when a failing
facility is projected to be further degraded by a development involving a zone change or plan
amendment. The following table lists the applicable criteria for determining LOS, based on the
current edition of the Highway Capacity Manual (HCM), 6* Edition.

Table 4: HCM 6 Level of Service Criteria

Level of Service Unsignalized Intersections Signalized Intersections
A < 10 sec < 10 sec
B >10 and < 15 sec >10 and < 20 sec
C >15 and < 25 sec >20 and < 35 sec
D >25 and < 35 sec >35 and < 55 sec
E >35 and < 50 sec >55 and < 80 sec
F >50 sec >80 sec

I —

Volume to capacity (v/c) ratio is another measurement of congestion and is estimated by dividing
the number of vehicles utilizing a transportation facility by the calculated capacity of the facility.
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Based on the 1999 Oregon Highway Plan, Policy 1F, the mobility standard for statewide highways
outside of an MPO area and within an urban growth boundary with a non-freeway speed limit
greater than 35 MPH and less than 45 MPH, is 0.85, and is applicable to the uncontrolled Highway
101 approaches to Munsel Lake Road, as well as the side street stopped approaches on Munsel
Lake Road at US 101. The Lane County operational performance standard for two-way stop-
controlled intersections within Lane County’s jurisdiction is for all public street approaches with
20 or more peak hour trips to operate with LOS E, or better (A-E) and with a v/c of 0.95, when the
intersection is within an Urban Growth Boundary.

Copies of ODOT and Lane County’s Performance Mobility Standards and a reference to the City of
Florence’s Performance Mobility Standard from the TSP are included as Appendix H. As described
previously, the City of Florence Code pertaining to Traffic Impact Analyses (TIAs) and reviews of
TIAs do not contain a specifically called-out standard.

As discussed previously, the intersection at US 101 and Munsel Lake Road currently has flared
approaches where the paving widths approaching the intersection at the westbound and
northbound approaches are widened adjacent to the roadway and functionally operate similar to
having channelized right-turns. The westbound right-turn flare accommodates approximately two
(2) vehicles in queue simultaneously when there are vehicles in queue at the the westbound
through-left. The westbound right-turn flare has between a 75- and a 100-foot radius at the edge
of paving that effectively widens the approach enough to accommodate two vehicle lengths of
storage. As indicated previously, the approach flare is accommodated at the stop bar, where the
stop bar features a bend, with approximately 20-feet of the stop bar aligned perpendicular to the
through- left queuing area and approximately 15-feet aligned perpendicular for the channelized
right-turn. To simulate this condition accurately in SYNCHRO, the estimated approximate curb
radius of 87-feet (measured from aerial imagery in CAD software) was input to all SYNCHRO
models for the curb radius with the westbound approach modeled as a stop controlled shared left-
through-right approach with right-turn channelization, including 50 feet of storage for right-
turning vehicles but no designated right-turn lane.

The northbound right turn flare on US 101 approaching Munsel Lake Road allows some of the
deceleration distance to be accommodated in advanced of right-turns at Munsel Lake Road, with
refuge out of the northbound through travel lane. The northbound approach flare begins
approximately 200 feet south of centerline at Munsel Lake Road with a gentle widening taper from
the typical section with existing shoulder/bike lane features. At 100 feet south of Munsel lake
Road, the flare of the approach has approximately 13 feet of width, and near the intersection, the
edge of paving at the east side (inside of the turn) of the northbound approach is constructed on
approximately a 75-foot radius to match into Munsel Lake Road. The northbound flare condition
was modeled in all SYNCHRO models with the northbound approach modeled as a shared through-
right lane (no designated right-turn lane), with an uncontrolled channelized right-turn without
storage (not a lane).

Results of the intersection performance analysis calculations are documented in Appendix I, and
are summarized in the following table.
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Table 5: Design Hour Intersection Performances

! - 2023 2026 2015
Intersection Controlling | Mobility Existin ‘Background No- ‘Build’ Total
Movement | Standard ] Build Traffic
Conditions’ e "
Conditions Conditions
US 101 at
v/c=0.35 v/c=0.47 v/c=0.54
Munsel Lake WB v/c0.85 LOS D! LOS E LOSE
Road
Mli(n(f:cll Eetlke SBR V/C 0.95 LOS A? LOS A? LOS A?
Spruce Street LOSE 0.02v/c 002 v/ e
Spruce Street WB LOS E LOS A LOS A LOS A
at Site

LOS= Level of Service of stopped movement at unsignalized intersection
EB= eastbound, SB= southbound, NB=northbound

'ODOT Standard for intersections in ODOT jurisdiction is v/c

2SB approach: SBL operates at LOS B, but with lower v/c of 0.003 for 2023 Ex and 2026 No-Build and 0.005 for
2026 Build

As shown in the table, the intersection performances during the design highest hour with the
additional traffic from the proposed Pine Crossing development continue to meet the minimum
level of service and volume to capacity ratio criteria for unsignalized intersections within the study
area during the anticipated year 2026 build-out, and no mitigation is required to improve
intersection performance(s) as a result of the projected post development traffic conditions.

3.5 Vehicle Queuing

To simulate and evaluate vehicle queuing with the additional traffic from development, the
software program SimTraffic 11, by TrafficWare was utilized to determine pre- and post-
development vehicle queue lengths. The results of the simulations at stopped controlled
approaches and signalized intersections are provided in the following table. Queue length
calculations are provided as Appendix J. Queues reported at unstopped approaches are not shown.
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Table 6: Design Hour Vehicle Queue Lengths

2026 No-Build 2026 Build
2023 Ex PM Peak Design Hour Design Hour
th th
: Average Average o . Average o :
Avail. Queue Queue Percentile Queue Percentile
Intersection Storage Queue Queue
EBLTR 50+/- 25 50 25 50 25 50
US 101
@ WBLTR 500+ 50 75 50 100 50 125
Mulggélléake NBL | 300+ 25 25 25 25 25 25
SBL 100+/- 25 50 25 50 25 50
il el EBLT 500+ 25 25 25 25 25 25
Road @ SBL 200+ 25 25 25 25 25 25
Spruce Street | gpR 60+ 25 50 25 50 25 50
Spruce St.
@ WB 200+ - - 0 0 25 50
Pine Crossing

As shown in the table, existing available queue storages at study area intersection approaches are
adequate to accommodate additional traffic from post development conditions during the design
hour conditions, and the Pine Crossing development’s added post development intersection traffic
does not significantly increase no-build/background vehicle queue lengths.

3.6 Non-Vehicular Traffic Generation

The current 11* Edition of ITE’s Trip Generation does not contain trip generation information for
pedestrian and other non-motor vehicle related trip making characteristics for residential uses
that are proposed at the Pine Crossing Site to forecast trip generation for non-vehicular modes of
travel. The traffic count data collected for the TSP update in June 2021 indicated that there was
minimal pedestrian activity during the 16-hour count period at the intersection of US 101 at
Munsel Lake Road. As frontage at the Cannery Station site at the south side of Munsel Lake Road
and the parcel on the north side, between Spruce Street and US 101, are developed in the future,
there will be frontage improvements required with development to bring Munsel Lake Road up to
City of Florence and/or Lane County urban collector or minor arterial standards. The frontage
improvements will likely include curb and gutter, sidewalk and widening the roadway to include
designated bike lanes. As discussed previously, the City of Florence classifies Munsel Lake Road
as a minor arterial roadway, and Lane County and ODOT consider the roadway an urban major
collector.
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4.0 RECOMENDATIONS AND CONCLUSION
4.1 Safety

Crash history was reviewed and evaluated at the study area intersections to determine if there
were any identifiable safety deficiencies that need mitigation prior to increasing traffic loading
from proposed development of the site. The evaluation of crash history revealed that the statewide
90" percentile crash rates for the intersection types and locations are not exceeded, and that there
do not appear to be need for additional analysis or mitigation.

4.2 Performance Analysis
An analysis of the projected design hour traffic conditions with and without post-development
traffic from the Pine Crossing site revealed that the additional traffic in post-development
conditions with full occupancy will not significantly degrade the level of service (LOS) or volume
to capacity ratios calculated at the study area intersection approaches to a level below the City of
Florence’s, ODOT’s, or Lane County’s acceptable mobility/performance standards.

Intersection queuing was evaluated and it was verified that existing available storages at stopped
controlled movements at intersection approaches and designated turn and shared through lanes
were adequate for post development traffic conditions. The site’s additional approaching traffic
contribution at existing intersection approaches was shown not to significantly increase vehicle
queue lengths.

4.3 Conclusion

In summary, the result of this analysis indicates the increase in traffic loading resulting from
development at the Pine Crossing Subdivision site will not have a significant impact to the existing
adjacent or nearby roadway or intersection capacities or other applicable transportation system
facilities.
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TRAFFIC STUDY SCOPING E-MAILS
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PINE CROSSING APPENDIX B: SCOPING E-MAILS

Dan H

From: Wendy Farley-Campbell <wendy.farleycampbell@ci.florence.or.us>

Sent: Monday, March 6, 2023 11:25 AM

To: Mike Miller; Planning Department; Dan H; BAUMGARTNER Douglas G; BAJRACHARYA
Shashi

Subject: RE: Pine Crossing TIA

Attachments: Exhibit J- ThreeMilePrairie-TIA.pdf; Exhibit L- Referral - Revised SOTE TIA
Comments03-7-2021.pdf

Dan Et al.,

Please see attached TIA for Three Mile Prairie (53" St. area) and the referral comments from our peer review of the
same. The analysis looked at more than they were proposing. They only have Phase 1 reviewed and approved for their
tentative plat (page 18 eastern purple area).

Regards,

Wendy FarleyCampbell, AICP
Planning Director | City of Florence

0:541.997.8237
250 Highway 101, Florence OR 97439
Follow Us! City Website | Vimeo | Facebook | Twitter

From: Mike Miller <mike.miller@ci.florence.or.us>

Sent: Monday, February 13, 2023 2:42 PM

To: Wendy Farley-Campbell <wendy.farleycampbell@ci.florence.or.us>; Planning Department
<PlanningDepartment@ci.florence.or.us>

Subject: FW: Pine Crossing TIA

FYI

From: Dan H <danh@branchengineering.com>

Sent: Monday, February 13, 2023 1:57 PM

To: Doug Baumgartner (odotr2planmgr@odot.state.or.us) <odotr2planmgr@odot.state.or.us>; BAJRACHARYA Shashi
<shashi.bajracharya@lanecountyor.gov>

Cc: Mike Miller <mike.miller@ci.florence.or.us>

Subject: FW: Pine Crossing TIA

HI Doug and Shashi,

| sent the first e-mail below (bottom on my screen in Outlook) out to Mike Miller at the City of Florence regarding a
forthcoming TIA for a site that is located off of Spruce Street northeast of the intersection of Munsel Lake Rd and US101
in Florence (Pine Crossing - Site Plan attached). With the City’s TIA threshold based on 25 (or more) new single-family
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PINE CROSSING APPENDIX B: SCOPING E-MAILS

residences or a daily trip generation [increase] of 250 ADT (or more), the proposal requires a traffic impact analysis from
the City. In Mike’s response, he advised me to make adjustments to the trip distribution | had previously included below,
based on the Cannery Station TIA (Updated with comments addressed in 2019). | don’t know what the current status of
the Cannery Station site, but it sounds like the latest TIA for that site had it rolling out in two phases, with the first phase
to be completed in 2021 and the latter anticipated to be complete in 2028. As far as | know there isn’t anything built at
that site yet. Per Mike’s comments, we will add that trip distribution to the site’s in the forthcoming analysis as needed.
The proposed Pine Crossing site is anticipated to be built-out in 2026. Mike also mentioned another site at 53™ Street
(northwest of Munsel Lake Rd), but | don’t know if that site’s development was required to have a TIA, or if it already
has occupancy, and would be expected to be included in the background as existing count data, if new counts need to
be collected at Munsel Lake Rd.

Based on the traffic count data and trip distribution for the Cannery Station TIA, the anticipated distribution would place
a demand for ~40% -45% trip origins/destinations to the north, ~50-55% trip origins/destinations to the south via
Munsel Lake Rd and US101, and ~5% trip origins and destinations to the east. | would anticipate the demand to include
at least one trip in and one trip out for the OD paring between the existing Casino via Munsel Lake Rd east and the
proposed residential component at the site for the PM peak hour. Here’s what the trip distribution looks like for the PM
peak hour (fingers crossed that the table don’t get jumbled when sent):

———

N L Spruce Street
PM Peak Hour trips L

N

) S Ay -

Munsel Lake Rd Munsel Lake Rd

@
Spruce Street

uS 101

Per the ODOT DRG, it looks like when ODOT requires a TIA, the trip generation from the site would only trigger the
anticipated year of completion of the proposed development (ODOT DRG, Page 140, Table 3.3), with an ADT less than
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PINE CROSSING APPENDIX B: SCOPING E-MAILS

999, which is currently assumed to be completed in the year 2026. Since 2026 is prior to the completion of Cannery
Station Phase 2, we would likely only need to include Cannery Station Phase 1 traffic as pipeline trips to be included with
grown background traffic as for the design hour condition without the proposed development traffic. With the Pine
Crossing’s site trip generation being 25 for the PM peak hour and <20 for the AM peak hour, the analysis is proposed to
include the PM peak hour at completion only, consistent with the approved Cannery Station TIA, which also included an
analysis of only the PM peak hour.

Can you confirm if this e-mail scope sounds adequate for the proposed forthcoming Pine Crossing TIA, or if you need
something more formal and/or additional in a memo? As usual, we will include growth per the TSP or FVT volumes and
include a safety analysis (omitting the 2020 crashes as recently discussed for other projects). The analysis will look at the
PM peak hour operations at Munsel Lake Rd and US 101 and at Munsel Lake Rd at Spruce. Also, can you forward me any
leads you may have to more recent count data from other studies you may know of with traffic data that you may have
in pdf you can share? | was able to locate traffic volumes at the OTMS Traffic Counts website, but they were collected in
June 2021, when | believe ODOT was still requiring adjustments for COVID trends. Those counts were used in the 2021
TSP update process, which | could use and grow to existing and background conditions, if nothing else is available. We're
not at an ideal time of year to collect traffic data, considering the seasonal trend associated with US 101 and the tourism
component of the seasonal fluctuation on US101 through movements.

Sorry for the long e-mail.

Thank You,

DAN HAGA, P.E.
Project Engineer

BRANCH ENGINEERING, INC.
310 5th Street, Springfield, OR 97477

p_ 541.746.0637 ext. 113
www.branchengineering.com

Springfield OR | Albany-Corvallis OR

From: Dan H

Sent: Wednesday, February 8, 2023 11:28 AM

To: Mike Miller <mike.miller@ci.florence.or.us>

Cc: Nathan Patterson <nathanp@branchengineering.com>; John Schmidt <john@satregroup.com>; Wendy Farley-
Campbell <wendy.farleycampbell@ci.florence.or.us>

Subject: RE: Pine Crossing TIA

Thanks Mike,

| located an updated Sandow TIA (2019) for Cannery Station on the City’s website (hopefully it finally gets built- | worked
on a TIA for that site when | was with JRH back in 2009-2010). | didn’t find a TIA with trip distribution for the Three Mile
Prairie site. Most of the traffic from Three Mile Prairie will likely be through movements north and south at Munsel Lake
Rd, which shouldn’t have a notable effect on the intersection operation at Munsel Lake Rd, since it isn’t a large-scale trip
generator (it looks like 21 SF lots?). | noticed a while back that the Sand Ranch was redeveloped with Three Mile Prairie
and the new street connection on Highway 101 at 53™ Street.
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For Cannery Station, it looks like they are planning two phases, with build-out of phase 2 in 2028. | think we are
anticipating completion of Pine Crossing in 2026. Per the proposed scoping below (previous e-mail | sent) based on the
ODOT Development Review Guidelines, with build out in 2026 and the ODOT recommended scoping including only the
build-out year for the analysis based on the site’s trip generation, would including the Cannery Station phase 1 traffic
from the Sandow TIA update be sufficient for the pipeline trips, or do we need to extend the analysis year out to 2028
and include Cannery Station Phase 2? It looks like the Addendum TIA addresses comments regarding the northbound
right-turn pocket at Munsel lake Rd and states that future phases of the Cannery Station will be accommodated with a
right-turn warrant analysis in a TIA, but there may be more to this than | was able to locate in the responses and
materials | found online. Please let me know if we should plan including a right-turn lane warrant analysis with the TIA,
or assume there is already one there, or if not necessary.

Also, should | plan on sending the scoping to the County and/or ODOT, or will you provide them with a referral?
Thanks Again,

DAN HAGA, P.E.
Project Engineer

BRANCH ENGINEERING, INC.
310 5th Street, Springfield, OR 97477

p_541.746.0637 ext. 113
www.branchengineering.com

Springfield OR | Albany-Corvallis OR

From: Mike Miller <mike.miller@ci.florence.or.us>

Sent: Wednesday, February 8, 2023 10:05 AM

To: Dan H <danh@branchengineering.com>

Cc: Nathan Patterson <Nathanp@branchengineering.com>; John Schmidt <john@satregroup.com>; Wendy Farley-
Campbell <wendy.farleycampbell@ci.florence.or.us>

Subject: RE: Pine Crossing TIA

We do need to keep accruals. We have Cannery Station in the mix and this is how we handled them.

e Cannery looked at just the first two phases which have 110 residential units.

e Cannery looked at counts at Highway 101 and Munsel Lake Road. While they are a corner lot, Pine Crossing is
not but has no other has no other western exit option north of MLR. So yes, you will need to at the intersection
of Hwy 101 and Munsel Lake Road. Three Mile Prairie (west side of Hwy 101 at 53) also had to include Munsel
Lake Road/Hwy 101 in their TIA.

* Cannery has 6% of their traffic from Redwood going east on Munsel Lake Road and the rest going to Hwy
101. So 25% heading east on Munsel Lake Road from the Spruce development is likely an large overestimate
since Cannery has commercial uses attracting from Munsel Lake Road area and Florentine Estates.

e Cannery then has 52% of Hwy 101 origins turning into Redwood from Munsel Lake Road and Hwy 101. Granted,
it is a mixed use development so it is different. Page 9 has their trip distribution by land use and in/out

e Cannery’s peer review identified the alignment on Munsel Lake Road as inadequate. They were not triggering
improvements until later but it is already called out.

Thank you,

Mike
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From: Dan H <danh@branchengineering.com>

Sent: Monday, February 6, 2023 1:40 PM

To: Mike Miller <mike.miller@ci.florence.or.us>

Cc: Nathan Patterson <Nathanp@branchengineering.com>; John Schmidt <john@satregroup.com>
Subject: RE: Pine Crossing TIA

Hi Mike,

| was looking through my queue/to do list, and | was wondering if you’ve had a chance to look through the e-mail below
yet with the rough proposed scope of work for the forthcoming Traffic Impact Analysis for the Pine Crossing Site,
northeast of Munsel Lake Road at Spruce Street? Sorry to be persistent on this, when | spoke to you in early January, it
sounded like you might have been doing some catch-up from the holidays and hadn’t got to it yet. | just wanted to make
sure it didn’t get lost or forgot about in the meantime.

Thanks,

DAN HAGA, P.E.
Project Engineer

BRANCH ENGINEERING, INC.
310 5th Street, Springfield, OR 97477

p_ 541.746.0637 ext. 113
www.branchengineering.com

Springfield OR | Albany-Corvallis OR

From: Dan H

Sent: Friday, December 16, 2022 4:08 PM

To: ' (mike.miller@ci.florence.or.us)' <mike.miller@ci.florence.or.us>

Cc: Nathan Patterson <nathanp@branchengineering.com>; John Schmidt <john@satregroup.com>
Subject: Pine Crossing TIA

Hi Mike,

It looks like we got the go ahead to start a TIA for the Pine Crossing site on Spruce Street north of 52" Street. Per the
information | have, it looks like full build-out would occur in or around 2026. It looks like they are talking about phasing
construction, but for the intent and purpose of the required TIA, it could be simplified with just looking at the full-build-
out background and build traffic conditions. The attached preliminary plan shows 36 Single Family Attached Dwelling
Units (“Duets”) and 7 single family detached dwelling units.

For this proposal’s trip generation, | get:

ITE Code Units ADT AM PM

215 — Attached Single Family 36 224 13 18

210 — Detached Single Family 7 66 5 7
Totals: | 43 290 18 25

Per Florence Title 10, Section 10-1-1-4: E, with a projected ADT of greater than 250, the development as currently
proposed would require a Traffic Impact Analysis from the City.
The Site plan shows the primary access connection at Spruce Street via Munsel Lake Road, and | would expect in the
neighborhood of 75%, or more of the site’s traffic to utilize the intersection at Munsel Lake Rd and HWY101. | don’t
know if ODOT will be interested in scoping a TIA for the proposal, since the proposed development is not likely to
generate 50 or more vehicle trips at that intersection (ODOT Development Review Guidelines attached). Similarly, Lane
County may or may not be interested in a TIA, as per LC 15.697(1)(a) a TIA is required when a proposed development
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would generate 100 or more trips inside of an urban growth boundary, and per LC 15.697(1)(g) the proposal would not
likely result in an increase of 25 or more trips at Munsel Lake Rd and Highway 101. All 25 PM peak hour trips would,
however, be via the intersection of Spruce Street and Munsel Lake Rd, so the County may require a TIA, and the TIA
would be expected to include at least this intersection.

The analysis proposed would include at least the year of opening and the intersection of Spruce and Munsel Lake Rd,
unless you have any particular interest in future year post-development analysis scenarios and/or additional
intersections to be studied. The year of opening analysis year is consistent with the ODOT Development Review
Guidelines, Table 3.3 for ADT up to 999.

Could you tell me if this will suffice for scoping the TIA, or if you would like something more formal, and if you would
prefer us to coordinate with the other agencies on their interest in scoping a TIA for this proposal?

Here’s a link to the ODOT Development Review Guidelines that | referenced above:
https://www.oregon.gov/odot/Planning/Documents/Development-Review-Guidelines.pdf.

Thank You,

DAN HAGA, P.E.
Project Engineer

BRANCH ENGINEERING, INC.
310 5th Street, Springfield, OR 97477

p_541.746.0637 ext. 113
www.branchengineering.com

Springfield OR | Albany-Corvallis OR
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Dan H

From: BAJRACHARYA Shashi <shashi.bajracharya@lanecountyor.gov>

Sent: Friday, February 17, 2023 11:03 AM

To: Dan H; Doug Baumgartner (odotr2planmgr@odot.state.or.us)

Cc: ' (mike.miller@ci.florence.or.us)’; VARTANIAN Sasha L; DEVONEY Mark A
Subject: RE: Pine Crossing TIA

This intersection is controlled by ODOT; | assume this is included on ODOT list.
Thank you.

Shashi Bajracharya
Cell: (541) 525-1822
Desk:(541) 682-8510

From: Dan H <danh@branchengineering.com>

Sent: Friday, February 17,2023 10:37 AM

To: BAJRACHARYA Shashi <shashi.bajracharya@Ilanecountyor.gov>; Doug Baumgartner
(odotr2planmgr@odot.state.or.us) <odotr2planmgr@odot.state.or.us>

Cc: ' (mike.miller@ci.florence.or.us)' <mike.miller@ci.florence.or.us>; VARTANIAN Sasha L
<sasha.vartanian@lanecountyor.gov>; DEVONEY Mark A <Mark.DEVONEY@lanecountyor.gov>
Subject: RE: Pine Crossing TIA

Thanks Shashi,

| just noticed that | made an error in the diagrammatic trip distribution with the left turns in my e-mail. The box on the
left was supposed to represent HWY 101 at Munsel Lake Rd. (13 in/10 out for PM trips). Do we need to include this
location as well?

DAN HAGA, P.E.
Project Engineer

BRANCH ENGINEERING, INC.
310 5th Street, Springfield, OR 97477

p_ 541.746.0637 ext. 113
www.branchengineering.com

Springfield OR | Albany-Corvallis OR

From: BAJRACHARYA Shashi <shashi.bajracharya@lanecountyor.gov>

Sent: Friday, February 17,2023 10:33 AM

To: Dan H <danh@branchengineering.com>; Doug Baumgartner (odotr2planmgr@odot.state.or.us)
<odotr2planmgr@odot.state.or.us>

Cc: ' (mike.miller@ci.florence.or.us)' <mike.miller@ci.florence.or.us>; VARTANIAN Sasha L




PINE CROSSING APPENDIX B: SCOPING E-MAILS

<sasha.vartanian@lanecountyor.gov>; DEVONEY Mark A <Mark.DEVONEY@I|anecountyor.gov>
Subject: RE: Pine Crossing TIA

Hi Dan,

Thanks for including Lane County in the scoping discussion. The estimated trip generation of 25 veh/hour triggers LC TIA
requirement in LC 15.697(10(g). LC TP requests safety and performance analyses at the intersection of Spruce St and
Munsel Lake Rd. The safety analysis should include lane blockage, sight distance, crash history, pedestrian safety,
roadway geometry reviews at the intersection and recommendations for improvements if any. We will accept an
analysis methodology that is acceptable to the other reviewing jurisdictions.

Thank you.

Shashi Bajracharya
Cell: (541) 525-1822
Desk:(541) 682-8510

From: Dan H <danh@branchengineering.com>

Sent: Monday, February 13, 2023 1:57 PM

To: Doug Baumgartner (odotr2planmgr@odot.state.or.us) <odotr2planmgr@odot.state.or.us>; BAJRACHARYA Shashi
<shashi.bajracharya@lanecountyor.gov>

Cc: ' (mike.miller@ci.florence.or.us)' <mike.miller@ci.florence.or.us>

Subject: FW: Pine Crossing TIA

HI Doug and Shashi,

| sent the first e-mail below (bottom on my screen in Outlook) out to Mike Miller at the City of Florence regarding a
forthcoming TIA for a site that is located off of Spruce Street northeast of the intersection of Munsel Lake Rd and US101
in Florence (Pine Crossing - Site Plan attached). With the City’s TIA threshold based on 25 (or more) new single-family
residences or a daily trip generation [increase] of 250 ADT (or more), the proposal requires a traffic impact analysis from
the City. In Mike’s response, he advised me to make adjustments to the trip distribution | had previously included below,
based on the Cannery Station TIA (Updated with comments addressed in 2019). | don’t know what the current status of
the Cannery Station site, but it sounds like the latest TIA for that site had it rolling out in two phases, with the first phase
to be completed in 2021 and the latter anticipated to be complete in 2028. As far as | know there isn’t anything built at
that site yet. Per Mike’s comments, we will add that trip distribution to the site’s in the forthcoming analysis as needed.
The proposed Pine Crossing site is anticipated to be built-out in 2026. Mike also mentioned another site at 53™ Street
(northwest of Munsel Lake Rd), but | don’t know if that site’s development was required to have a TIA, or if it already
has occupancy, and would be expected to be included in the background as existing count data, if new counts need to
be collected at Munsel Lake Rd.

Based on the traffic count data and trip distribution for the Cannery Station TIA, the anticipated distribution would place
a demand for ~40% -45% trip origins/destinations to the north, ~50-55% trip origins/destinations to the south via
Munsel Lake Rd and US101, and ~5% trip origins and destinations to the east. | would anticipate the demand to include
at least one trip in and one trip out for the OD paring between the existing Casino via Munsel Lake Rd east and the
proposed residential component at the site for the PM peak hour. Here’s what the trip distribution looks like for the PM
peak hour (fingers crossed that the table don’t get jumbled when sent):
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Development Review Guidelines
Chapter 3 Section 3.3 — Traffic Impact Analysis

May 4, 2017

Circumstances under which ODOT is more likely to ask that the local government
request or require a TIA include:

When the proposed development is within a quarter mile of the terminal of an

interchange ramp;

When the local development code requires that there are “adequate facilities”
to serve the proposed development (often applies to “change of use”

applications);

When ODOT preliminary review identifies operational or safety issues related
to increased traffic or highway access at the development site; and/or

When an approach to the state highway will be the development’s only, or
primary, access to the roadway network.

Table 3.2: TIA Thresholds and Analysis Areas

Transportation
Planning Rules

Local Land Use
(Will vary by
jurisdiction)

ODOT approach permit

Traffic Impact
Analysis Required
(Unless Waived)

When greater than
existing provides.

OHP (Policy 1F.5)
>1000 ADT

>400 ADT - <1000
ADT (Hwy Sec/ADT)

Example:

20 peak hour trips
and/or 200 ADT at
subject site or
intersection

Public Approach if agreed to in
coordination with local
jurisdiction

Request for Deviation from the
spacing, sight distance and
channelization standards per
OAR 734-051-4020

Whenever site trips relative to
highway ADT exceed
thresholds in (OAR 734-051

3030(4)(b)%°

May be used to affirm whether
a Change of Use of a Highway
Approach (COU) has occurred.

Analysis Area

The analysis area is

the area significantly
affected (i.e. affected
intersections), within
reason. For example,
in rural areas without

Examples:

Within 1 Mile radius of
the subject property; or

Area including all

(Not regulatory — based on
past practice)

Area including all intersections
where traffic is increased by

2 Rule section included in Highway Approach Permitting section below.
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Development Review Guidelines
Chapter 3 Section 3.3 — Traffic Impact Analysis

May 4, 2017
Transportation Local Land Use ODOT approach permit
Planning Rules (Will vary by
jurisdiction)

street networks, a arterials and collectors | 300 ADT; and/or
measur:nl:l>tltlac effect ﬁxper_|en0|ng pefa)lzx 10% TEV2® increase (most
gan ed ’?h ?r | t ourincrease o likely to occur on low volume
afg:n € loca nps. and/or rural roads)

In some cases, ODOT staff may work to persuade an applicant that it is in their best
interest to have traffic analysis information in their applications even if there is not a
specific requirement to do so. Remember that land use applicants have a responsibility
(supported strongly by case law in Oregon) to provide adequate information to
demonstrate that they satisfy all local land use criteria, and that maintaining adequate
transportation facilities is a general requirement of all local plans and most codes.

The information that comes from good analysis will be valuable in all three elements of
land development applications considered here: plan and zoning amendments, site
development review and approach permitting. Development review planners work
closely with ODOT access management staff and local planners to recognize when
analysis is needed and coordinate the scoping of a TIA to ensure that it answers
questions for all three review processes as needed.

Local Land Use Review

In basic development review, ODOT'’s role is as a party to a local land use decision that
will be based upon the local development code. The local jurisdiction may require a TIA
as part of a land use application. If it does not, the development review planner may
recommend that a TIA be required, but unless the local code enables a TIA requirement
or requires applicants to demonstrate that transportation facilities are adequate®’ to
serve the type of proposal under review, a decision to require traffic analysis will be at
the will of the local jurisdiction.

Where local development codes do require traffic impact analysis, the traffic volume or
other type of thresholds that trigger a TIA requirement will often be different from the
thresholds used in the access management rules. Where an application hits one
threshold and not the other, the jurisdiction with authority related to that threshold will be
the one requiring the TIA.

% Total Entering Vehicles
% Discussed further in section 3.3.03, below
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Development Review Guidelines

Chapter 3 Section 3.3 — Traffic Impact Analysis
May 4, 2017

development can generate a significant percent increase in volume on a lightly traveled
highway without an adverse effect on the highway. No specific formula will result in a
sensible study area for all cases. Base the TIA study area upon the extent of the direct

impacts of the proposed development on transportation facilities and on areas around
the facilities most at risk of failure or unsafe conditions due to the projected traffic

impacts.

Identify Future Year(s) for Analysis:

Table 3.3: Future Year Analysis: Suggested Time Lines

Proposed Development
Daily Trip Generation

Single-Phase
Development Horizon
Years

Multi-Phased
Development Horizon
Years

Up to 999 ADT

Year of Opening

Year of Each Phase
Opening

1,000 - 2,999 ADT

Year of Opening and at 5
Years

Year of Each Phase
Opening and 5 Years
Beyond Buildout

3,000 — 4,999

Year of Opening and 10
Years

Year of Each Phase
Opening and 10 Years
Beyond Buildout

5,000 or More

Year of Opening and Year
of Planning Horizon for
the Transportation System
Plan or 15 Years,
Whichever is Greater

Year of Each Phase
Opening and Year of
Planning Horizon for the
Transportation System
Plan or 15 Years,
Whichever is Greater

Plan Amendments and
Zone Changes®*

Year of Planning Horizon
for Transportation System
Plan or 15 Years,
Whichever is Greater

Year of Planning Horizon
for Transportation System
Plan or 15 Years,
Whichever is Greater

* This is policy — OHP Action 1F.2. . . When evaluating highway mobility for amendments to
transportation system plans, acknowledged comprehensive plans and land use regulations, use the
planning horizons in adopted local and regional transportation system plans or a planning horizon of 15
years from the proposed date of amendment adoption, whichever is greater. To determine the effect an
amendment to a transportation system plan, acknowledged comprehensive plan or land use regulation
has on a state facility, the capacity analysis shall include the forecasted growth of traffic on the state
highway due to regional and intercity travel and to full development according to the applicable
acknowledged comprehensive plan over the planning period.
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PINE CROSSING APPENDIX C: TRAFFIC COUNT DATA

Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: US 101 -- Munsel Lake Rd
CITY/STATE: Florence, OR

QC JOB #: 15890302
DATE: Thu, Jun 3 2021

Peak-Hour: 12:15 PM - 1:15 PM

507 527 89 35
+ + Peak 15-Min: 12:45 PM -- 1:00 PM + *
0 44 3 0 238 %61
PR R o
7 « 0 3 L 38 « 106 74« 0 4 + 263 « 321
0 =» « 0 ‘ 0 =» : ‘ « 0
6 » 6 % £ 638 » 103 50 » 50 3 / £ 353 » 282
R T Y of “ ¢ ~
7 489 80 714 233 288
L 4 + H + *
558 576 Qual.lt)’ COUI’TtS 254 247
0 0 0 0
” e 2 -
4 | @ o 2 o
11 2 X
: 03 F o
” -« ¢ |
o 0 1 o0
+ +
N/A N/A
4 % . v % .
- 2 t - — £ t
N/A =+ « N/A '] P N/A » « N/A
+> A F - D £ '
ul + ~ “ +* ~
N/A N/A
+ "
15-Min Count Us 101 Us 101 Munsel Lake Rd Munsel Lake Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '?Si’aﬁ'!
Beginning At | 1ot Thru Right U left Thru Right U left Thru Right U | Left Thru Right U
6:00 AM 0 4 1 0 2 16 0 0 0 0 0 0 2 0 0 0 25
6:15 AM 0 13 1 0 2 20 0 0 0 0 0 0 4 0 1 0 41
6:30 AM 0 17 2 0 4 31 0 0 0 0 0 0 7 0 0 0 61
6:45 AM 0 22 6 0 3 43 0 0 0 0 0 0 4 0 2 0 80 207
7:00 AM 0 23 9 0 6 45 0 0 0 0 0 0 10 0 2 0 95 277
7:15 AM 0 31 4 0 6 56 0 0 0 0 0 0 12 0 8 0 117 353
7:30 AM 0 45 7 0 9 67 1 0 0 0 1 0 23 0 8 0 161 453
7:45 AM 0 50 7 0 6 84 0 0 0 0 0 0 13 0 7 0 167 540
8:00 AM 0 57 11 0 5 78 0 0 0 0 0 0 14 0 4 0 169 614
8:15 AM 0 53 12 0 8 81 1 0 0 0 0 0 10 0 3 0 168 665
8:30 AM 0 67 7 0 12 80 0 0 0 0 1 0 9 0 3 0 179 683
8:45 AM 1 49 13 0 8 69 1 0 1 0 0 0 11 0 7 0 160 676
9:00 AM 0 61 6 0 5 74 0 0 1 0 0 0 10 0 9 0 166 673
9:15 AM 0 66 21 0 10 88 0 0 0 0 0 0 10 0 8 0 203 708
9:30 AM 0 76 15 0 7 106 0 0 0 0 0 0 13 0 3 0 220 749
9:45 AM 0 73 21 0 14 89 0 0 0 0 0 0 14 0 8 0 219 808
10:00 AM 1 76 18 0 9 79 1 0 0 0 1 0 11 1 5 0 202 844
10:15 AM 1 83 18 0 6 109 1 0 1 0 0 0 7 0 9 0 235 876
10:30 AM 0 93 10 0 5 81 0 0 0 0 1 0 9 0 9 0 208 864
10:45 AM 0 109 14 0 9 119 0 0 0 0 0 0 10 0 5 0 266 911
11:00 AM 1 103 12 0 9 111 0 0 0 0 1 0 13 0 8 0 258 967
11:15 AM 1 114 19 0 10 130 1 0 0 0 0 0 20 0 6 0 301 1033
11:30 AM 1 101 8 0 8 112 1 0 1 0 1 0 19 0 4 0 256 1081
11:45 AM 1 110 15 0 13 129 0 0 0 2 0 0 10 0 7 0 287 1102
12:00 PM 0 113 16 0 13 114 0 0 0 0 1 0 14 0 9 0 280 1124
12:15 PM 1 125 22 0 5 114 0 0 0 0 0 0 14 0 6 0 287 1110
12:30 PM 2 117 18 0 6 131 0 0 0 0 1 0 19 0 9 0 303 1157
12:45 PM 3 124 20 0 6 132 0 0 0 0 4 0 20 0 14 0 323 1193
1:00 PM 1 123 20 0 6 107 0 0 0 0 1 0 15 0 9 0 282 1195
1:15PM 1 124 21 0 12 100 1 0 0 0 3 0 15 0 7 0 284 1192
1:30 PM 1 121 26 0 8 119 2 0 0 0 3 0 17 0 9 0 306 1195
1:45 PM 1 103 17 0 15 111 1 0 0 0 1 0 12 0 17 0 278 1150
2:00 PM 0 122 19 0 10 127 0 0 0 0 1 0 17 1 11 0 308 1176
2:15 PM 0 130 17 0 7 116 0 0 0 0 1 0 17 0 7 0 295 1187
2:30 PM 1 129 11 0 6 124 4 0 0 0 2 0 17 0 11 0 305 1186
Ll 2ASPM L3 L 126 .20 .0 . |..6..... 106 ... 1.0 .. 0,..... . 0. ..1..... 0 ... 2 ennnn o..}|. 282 | 1190
3:00 PM 1 126 15 0 9 103 0 0 1 0 2 0 17 0 6 0 280 1162
L. 319 PM...)..0.... 109..... Q... Q..)../ A....102..... Q...... Q..J..0...... Q... Q..... O...l5.... J R [T, 0..1.245.4 1112
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CROSSING APPENDIX C: TRAFFIC COUNT DATA

15-Min Count UsS 101 Us 101 Munsel Lake Rd Munsel Lake Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '-"l-ggfz
Beginning At | |eft Thru Right U left Thru Right U left Thru Right U | Left Thru Right U
3:30 PM 0 133 15 0 9 91 0 0 0 0 1 0 17 1 8 0 275+ 1082
3:45PM 2 119 20 0 10 114 0 0 0 0 2 0 12 0 7 0 286 | 1086
4:00 PM 3 126 21 0 7 112 0 0 0 0 3 0 8 0 8 0 288 | 1094
4:15 PM 0 131 18 0 6 90 0 0 0 0 3 0 14 0 6 0 268 | 1117,
4:30 PM 1 129 12 0 11 107 0 0 0 0 0 0 10 0 11 0 281 |- 1123
4:45 PM 0 116 16 0 6 74 1 0 0 0 0 0 13 0 10 0 236+ | 1073
5:00 PM 0 129 18 0 7 86 0 0 1 0 1 0 9 0 11 0 2621 | 1047
5:15PM 0 93 18 0 4 77 0 0 0 0 0 0 7 0 7 0 206: | 985
5:30 PM 0 105 18 0 5 88 0 0 0 0 1 0 4 0 7 0 228:| 932
L. 240 PM ) 2. 8..... 10_ ... Q..)... SR 63 ... 0. ... Q.. ). O..... O..... 1.....0 |.. ... 0..... 8..... 0..).176:| 872
6:00 PM 1 83 9 0 2 72 0 0 1 0 1 0 4 0 5 0 178 788
6:15 PM 0 74 8 0 3 64 0 0 0 0 0 0 9 0 8 0 166 748
6:30 PM 1 89 8 0 5 70 0 0 0 0 1 0 8 0 5 0 187 707
6:45 PM 0 67 10 0 6 70 0 0 0 0 0 0 7 0 5 0 165 696
7:00 PM 0 45 8 0 4 38 1 0 0 0 0 0 5 0 4 0 105 623
7:15PM 0 52 6 0 4 54 0 0 0 0 0 0 2 0 4 0 122 579
7:30 PM 0 59 4 0 2 47 0 0 0 0 1 0 2 1 11 0 127 519
7:45 PM 0 51 6 0 4 44 0 0 0 0 0 0 3 0 4 0 112 466
8:00 PM 0 28 9 0 6 44 0 0 0 0 1 0 7 0 7 0 102 463
8:15 PM 0 37 3 0 7 50 0 0 0 0 0 0 2 0 2 0 101 442
8:30 PM 0 24 5 0 2 25 0 0 0 0 0 0 2 0 4 0 62 377
8:45 PM 0 46 5 0 3 38 0 0 0 0 0 0 4 0 4 0 100 365
9:00 PM 0 22 1 0 2 32 0 0 0 0 1 0 2 0 3 0 63 326
9:15 PM 0 25 3 0 2 26 0 0 0 0 0 0 1 0 3 0 60 285
9:30 PM 1 22 5 0 1 16 0 0 1 0 0 0 1 0 1 0 48 271
9:45 PM 0 22 4 0 4 12 0 0 0 0 0 0 0 0 3 0 45 216
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates |[“left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ota
All Vehicles 12 496 80 0 24 528 0 0 0 0 16 0 80 0 56 0 1292
Heavy Trucks 12 136 24 12 104 0 0 0 8 36 0 12 344
Buses
Pedestrians 0 0 4 0 4
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters
Comments:

Report generated on 7/24/2022 12:23 AM

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 2 of 2




TRAFFIC COUNT DATA

%T =

PINE CROSSING APPENDIX C

8520100 =
192135 22ndS 3e B3ep JUNOI JO peajsul LT°0+(X)NT76°0=(L)NT :4NOH Yead Aid 02/19211/(92TT-LSET)]= YOVY
uoijesaua9 du| 31| WOLj PIIEWIISS 1 SMO|JINO0 PUB SMO|JUl s)un Suljlamq payoeiaq 9g 0Tz 3Ll Z¥0T - TZOT YIMOID S1BIA 0T
22uls 422,15 29n4dS 18 NdY WO NeJIP S8'0 3N 9760 = 8€ T 124
SMO|JINO PUE SMOJJUI PY SXET [SSUNA] WIS JOTIE INOH Yedd 1e1oL N0 ul LSET 865 65L  Tv0T
uoiesaudn dul SMOJJIN0 pue uf 133435 3nuds 91X3 91T 88y 8€9  TT0C
s|ejoL punoqyInos KuNoqyuoN
NOILVIND1VD 31v¥ HIMO¥D
TOT RemusiH
$91BID0SSY PUe US|
# PUE GEH SOWBN Y31 31epdn dS1 3IUBI0|4 TZOT Woid
S8yt 6 0 8 0 0 oL 0 86 799 9 80T 0 4 0 €9 865 0 0 6vS 87 SALPIING 9207
24 0 0 0 0 0 L 0 8 0 0 ot 0 14 0 9 9 0 0 0 9 dues) Buissoi) suid
T9¢T 6 0 8 0 0 LEL 0 06 799 9 86 0 134 0 s 765 0 0 6vS Ty LRIl PING-ON 9207
4% 0 0 0 0 0 0 0 0 124 0 4 0 4 0 0 9T 0 0 ST T T 3seyd auield A 33y
8 0 0 0 0 0 a4 0 € 24 0 € 0 0 0 € 8T 0 0 8T 0 T @seyd uoess Arsuue)
TLET 6 0 8 0 0 (73 0 8 919 9 €6 0 6€ 0 vSs 855 0 0 9T v SAL9ZOZ
LLOEOT  LLOEOT  LLOEO'T T LLOEO'T LLOEOT  LLOEOT LLOEO'T LLOEOT  LLOEOT T LLOEO'T  LLOEO'T  LLOEO'T  LLOEO'T  LLOEO'T  LLOEO'T  LLOEO'T T LLOEO'T  LLOEO'T 9TOT O3 ETOT J01e Jedk €
ogeT 6 0 8 0 0 689 0 8 865 9 06 0 8¢ 0 143 s 0 0 105 Op  SALJNOH ead €207
S0Z0T  S0Z0°T S070°T T S070°T S070°T S0Z0T  S0ZOT  SOZOT S070°T T S0Z0T  S0ZOT  SOZOT  SOZOT  SOZOT  SOZOT  SOZOT T SOZO'T  SOZO'T  €TOT O3 JOIIB YIMOID SIBIA-Z
€0€T 6 0 8 0 0 SL9 0 43 985 9 88 0 LE 0 15 0€S 0 0 6% 6€  T20Z- AL paisnipy Ajjeuoseas
8TEV60'T 8IEV60'T  STEVE0'T T 8TEV60'T 8TEV60'T  BTEVE0'T STEVE0T BTEVEOT 8IEVE0T T 8TEV60'T 8IEV60'T 8BIEV60'T 8BIEV60'T 8BIEV60'T 8BIEVE0'T 8IEVE0'T T 8TEY60'T 8TEY60'T J1030€) JudUNSN[PE [EUOSEDS
090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T 090'T  401e4 6T AIAOD
SL6'0 £99°0 0000 £99°0 0000 0000 0L6'0 0000 Sv8°0 796'0 0050 S06'0 0000 LzLo 0000 98L°0 1260 0000 0000 8760 €LL°0 101084 INOH Yead
3411 8 0 8 0 0 785 0 )7 505 9 9L 0 43 0 42 LSy 0 0 {342 PE  SAWN|OA JUN0) TZ0Z
9.1 T T 0 0 06 [ 8L T ST 8 0 L [ 0 9 S Wd 00:9 o1 Wd St°S
87 T T 0 0 €71 8T S0T 0 1 L 0 [2 €6 0 88 S Wd St:S 0} Wd O€:§
90T 0 0 0 0 11T 81 €6 0 [ L 0 L 18 0 N [ Wd O€:§ 01 Wd ST:§
Wd 00:9 01 [INd 00:S [25] 79 4 T 0 T YT 81 61 0 (4 1 0 6 €6 0 98 L Wd ST:S 0} Wd 00:§
Wd St°S o1 [nd sty €6 9€T 0 0 0 0 [ 9T 91T 0 €2 [ 0 €1 18 T vL 9 Wd 00:S) 01 Wd St'7
Wd O€:S 01 [NdOEY 586 187 0 0 0 0 ot 43 671 T 1z it 0 o1 8TT 0 £0T 1 Wd St 0} Wd OE:7
Wd ST:S o1 [NdSTY Ly0T 897 € € 0 0 6vT 81 T€T 0 [ 9 0 [ 96 0 06 9 Wd OE:7 0} Wd ST:¥
Wd 00:S o1 [INd 00:% ££01 88C € € 0 0 0ST 1T 97T € 9T 8 0 8 611 0 [413 L Wd ST:Y 0} Wd 00t
Wd S 01 [Nd SPiE €211 98¢ z 4 0 0 5T 0z 611 4 61 L 0 [43 [743 0 yIT ot Wd 007 0} Wd St:€]
Wd OE:7 01 [INd OE€E LTTT SLT T T 0 0 8vT st €€T 0 9z 8 T A3 00T 0 16 6 Wd SP€ 0} Wd OF:€
Wd ST:7 01 [NdSTE 7601 SvT 0 0 0 0 81T 6 60T 0 1z 9 0 ST 90T 0 701 [ Wd OF:€ o1 Wd ST:€
Wd 00:% o1 [INd 00‘E 9801 08T € T 0 T [423 ST 9zT T [34 9 0 A [333 0 €01 6 Wd ST:€ o} Wd 00:€
anoH |e10LJnoH|  |e0L |e10L a3d ¥g3 183 183 leroL a3d ¥aN 18N 18N |er0L aid ¥am 19M 1M |e10L aid ues 185 8s
UIA-ST | yoeouddy yoeouddy yoeouddy Yoeouddy
Tz-unf-¢ peoy axeT |3suniy @ T0T SN



PINE CROSSING APPENDIX C: TRAFFIC COUNT DATA

PHF=0.93

|use Default 0.85

Since Traffic in and outflows on Spruce from TG
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TRAFFIC VOLUME AND GROWTH ADJUSTMENT
FACTOR CALCULATIONS
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PINE CROSSING APPENDIX D:
I RAFFIC VOLUME ADJUSTMENTS AND GROWTH

CITY OF FLORENCE TRANSPORTATION SYSTEM PLAN UPDATE

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 at 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 fo the study intersections to
adjust counts to 2022.

An additional adjustment factor of é percent will be applied to all the counts fo account for
changes in traffic 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 infersections than the counts conducted in 2021, particularly fo/from the m|nor

! street. The differences in the turning movement volumes ran Ged from 45 70 5.3 percent

: however, based on discussion with the City and ODOT an adjustment factor of é percent was

selected for the analysis.

COVID Factor of 1.06 applied to Count Data for Pine

Crossing TIA
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 fraffic 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 travels 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/densities, and development rates using Census data and GIS data from the City.
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Table 1 provides traffic volumes by corridor for weekdays and weekends for the last five weeks of available data,

May 31 to July 4, 2021°. Corridor volumes are prepared by summing traffic volumes from ATRs across 13
corridors for years 2019, 2020 and 20218,

Overall statewide traffic volumes are close to pre-COVID traffic volumes. For the month of June, statewide
average weekday traffic volumes ranged between 5% below and 5% above 2019 pre-COVID conditions,
while weekend volumes ranged between 9% below and equal to 2019 levels. Recent forecast news from

the Oregon DAS Office of Economic Analysis indicates economic recovery is expected to move faster than
past recessions 7

Table 1. Observed Year-Over-Year Difference in Traffic Volumes by Corridor 2019-2021

2021 Volumes 2020 Volumes 2019 Volumes 2021 as % of 2020
Average | Average Average Average Average Average Weekday | Weekend
Date Corridor | Weekday | Weekend Weekday Weekend Weekday Weekend Diff Diff
5 558510 | 483,914 466638 | 356866 588873 | 519,086 20% 36%
1-205 244,436 204,969 210,138 158,028 269,797 235,467 16% 30%|
| 405 | 121681] 101902||  103291| 66692 143769 119357 18% 53%
1-84 367,455 323,293 308,732 238,313 371,031 343,419 19% 36%|
us 97 158,986 135,404 146,823 118,339 168,151 143,367 8% 14%,
Week 23 Us197 3,578 3,120 2,959 2,583 3,325 2,777 21% 21%
May 31- June 6, 2021 us20 28,808 24,285 23,669 19,012 25,683 24,331 22% 28%)
us2e 54,746 48,449 45,634 41,742 52,260 55,722 20% 16%
P Us3o 13,271 11,148 10,584 9,625 11,896 11,960 25% 16%
E See Calculatlons | Us395 27,000 22,600 25,703 19,130 29,165 21,212 5% 18%
Jfor Comparison  {-onta |_sse] sl sl mar]| el [ o _w
E Of 2021 to 2019 1 Us101 89,221 76,993 69,722 62,523 85,138 78,636 28% 23%
[ — Statewide Average 341,488 295,401 287,606 220,203 359,073 318,941 19% 34%)
I-5 563,778 506,995 482,153 403,769 604,078 557,050 17% 26%)
I1-205 254,111 216,643 217,082 173,873 274,976 241,338 17% 25%
1-405 130,579 103,765 106,251 67,900 138,162 111,721 23% 53%
1-84 373,222 336,902 317,742 265,804 371,513 350,983 17% 27%
us 97 162,982 143,270 151,426 128,987 167,322 144,049 8% 11%
Week 24 us197 3,279 3,081 2,875 2,874 3,300 2,984 14% 7%
June 7-13, 2021 Us20 26,872 24,396 23,035 21,125 27,478 26,848 17% 15%
_US26 | 49816| 50297 | | 44,922 | 46,867 54733 | 59,844 11% 7%
Us30 11,968 11,572 10,544 10,341 12,629 12,870 14% 12%
Us395 28,230 24,050 25,522 19,638 27,868 21,759 1% 22%
OR18 17,979 20,422 15,673 20,177 18,915 25,441 15% 1%|
_OR22 32,004 25,89 | 27,69 23,442 | 32,686 29,214 | 16% 10%
uUsio1 90,358 75,148 68,825 67,046 90,295 84,241 31% 12%
Statewide Average 346,835 308,995 296,567 246,468 365,312 335,096 17% 25%)

5Table 1 was revised to add Week 25, which was missing in the original publication, and correct 2021 volumes for I-5 Week

27.

6 Statewide average values are weighted by pre-COVID traffic volumes in order to monitor relative change in traffic
volumes. Without weighting, the higher volume corridors would dominate the results.
7 See latest post by OEA: https://oregoneconomicanalysis.com/2021/07/09/no-permanent-damage-expected/
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TRAFFIC VOLUME ADJUSTMENTS AND GROWTH

COVID-19 Report Data from Page July 9, 2021
Week of May 31 - June 6, 2021
Percents are relative to 2019 Traffic Volumes

US 101 Data
Weekday Weekend All Traffic
2021 89,221 5% 76,993 -2% 166,214 1%
2020 69,722 -18% 62,523 -20% 132,245 -19%
2019 85,138 0% 78,636 0% 163,774 0%

Weekday traffic from May 31 - June 6, 2021 was 5% higher than the same week in 2019.
Weekend traffic from May 31 - June 6, 2021 was 2% lower than the same week in 2019.
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PINE CROSSING APPENDIX D:
TRAFFIC VOLUME ADJUSTMENTS AND GROWTH

From 2022 Florence TSP Update Tech Memos #3B and #4
Kittlesen and Associates
Highway 101
GROWTH RATE CALCULATION
Northbounc Southbound Totals
2021 638 488 1126
2042 759 598 1357

20 Years Growth 2022 - 2042
AAGR =[(1357-1126)/1126]/20
= 0.010258
= 1%
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PINE CROSSING APPENDIX D:
RAFFIC VOLUME ADJUSTMENTS AND GROWTH

_ CITY OF FLORENCE TRANSPORTATION SYSTEM PLAN UPDATE

Figure 1 Buildable Residential Lots by TAZ in Florence
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APPENDIX E

PIPELINE TRIPS: CANNERY STATION AND
THREE MILE PRAIRIE PHASE 1

© Branch Engineering, Inc.
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ODOT CRASH DATA
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APMUG Review Draft

Critical Crash Rate Calculator
Instructions for Intersections

General & Site Information

Analyst: DNH
Agency/Company: Branch Engineering, Inc
Date: 3.14.23

Project Name:

Pine Crossing TIA

CRASH DATA

Intersection Crash Data

11/16/2012

Intersection Year
Intersection Type 2015 2016 2017 2018 2019 Total

US 101 @ MLR Urban 3ST 0 0 3 2 0 5
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total 0 0 3 2 0 5

Oregon Dept of Transportation

Transportation Planning Analysis Unit
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APMUG Review Draft Critical Crash Rate Calculator 11/16/2012
Instructions for Intersections

Intersection Population Type Crash Rate
Average Crash Rate per intersection type

Avg Crash
Sum of Sum of 5- | Rate for Ref
Intersection Pop. Type Crashes year MEV Pop. INT in Pop
Rural 3SG 0 0
Rural 3ST 0 0
Rural 4SG 0 0
Rural 4ST 0 0
Urban 3ST 5 19 0.2702 1
Urban 3SG 0 0
Urban 4ST 0 0
Urban 4SG 0 0
Critical Rate Calculation
Intersection Reference
AADT Entering Population |Intersection | Population Crash | Critical Over
Intersection Intersection 5-year MEV | Crash Total Type Crash Rate Rate Rate Critical
UsS 101 @ MLR 10,140 18.5 5 Urban 3ST 0.27 APM Exhibit 4-1 0.29 Under

Oregon Dept of Transportation Transportation Planning Analysis Unit
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APMUG Review Draft Critical Crash Rate Calculator 11/16/2012
Instructions for Intersections

2015 TVT 2016 TVT 2017 TVT 2018 TVT 2019 TVT 0.03 Mi S. of Munsel Lake Road
2015 2016 2017 2018 2019 SUM AVG Annual
10400 10600 10800 9500 9400 50700 10140
18505500 18.5055 MEV

us101
9032 2021 Per ODOT TransGIS

Oregon Dept of Transportation Transportation Planning Analysis Unit
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PINE CROSSING APPENDIX G: ITE TRIP GENERATION DATA

Land Use: 210
Single-Family Detached Housing

Description

A single-family detached housing site includes any single-family detached home on an individual
lot. A typical site surveyed is a suburban subdivision.

Specialized Land Use

Data have been submitted for several single-family detached housing developments with homes that
are commonly referred to as patio homes. A patio home is a detached housing unit that is located
on a small lot with little (or no) front or back yard. In some subdivisions, communal maintenance

of outside grounds is provided for the patio homes. The three patio home sites total 299 dwelling
units with overall weighted average trip generation rates of 5.35 vehicle trips per dwelling unit for
weekday, 0.26 for the AM adjacent street peak hour, and 0.47 for the PM adjacent street peak hour.
These patio home rates based on a small sample of sites are lower than those for single-family
detached housing (Land Use 210), lower than those for single-family attached housing (Land Use
251), and higher than those for senior adult housing -- single-family (Land Use 251). Further analysis
of this housing type will be conducted in a future edition of Trip Generation Manual.

Additional Data

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

For 30 of the study sites, data on the number of residents and number of household vehicles are
available. The overall averages for the 30 sites are 3.6 residents per dwelling unit and 1.5 vehicles
per dwelling unit.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Arizona, California,
Connecticut, Delaware, lllinois, Indiana, Kentucky, Maryland, Massachusetts, Minnesota, Montana,
New Jersey, North Carolina, Ohio, Ontario (CAN), Oregon, Pennsylvania, South Carolina, South
Dakota, Tennessee, Vermont, Virginia, and West Virginia.

Source Numbers

100, 105,114, 126,157,167,177,197, 207, 211, 217, 267, 275, 293, 300, 319, 320, 356, 357, 367,
384, 387, 407, 435, 522, 550, 552, 579, 598, 601, 603, 614, 637,711, 716, 720, 728, 735, 868, 869,
903, 925, 936, 1005, 1007, 1008, 1010, 1033, 1066, 1077,1078, 1079

218 Trip Generation Manual 11th Edition * Volume 3 ne=



PINE CROSSING APPENDIX G:

ITE TRIP GENERATION

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

208

248
63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

DATA

0.94 0.35-2.98 0.31
Data Plot and Equation
X
2,500
X

2,000
n
e X
im|
o
T 1,500
'_

X
x X
1,000
X X X
500 %
32 x%x X X X
500 1,000 1,500 2,000 2,500 3,000
X = Number of Dwelling Units
X Study Site Fitted Curve Average Rate
Fitted Curve Equation: Ln(T) = 0.94 Ln(X) + 0.27 R?=0.92

Trip Gen Manual, 11th Edition

e |nstitute of Transportation Engineers



PINE CROSSING APPENDIX G:

ITE TRIP GENERATION

Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday

General Urban/Suburban

174
246
50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

DATA

9.43 4.45 - 22.61 2.13
Data Plot and Equation
X
20,000
X
15,000
X

8
&
o X
=
1
'_

10,000

X
X
X
X<
T
5,000 % X >2<
2"
X
500 1,000 1,500 2,000 2,500 3,000
X = Number of Dwelling Units
X Study Site Fitted Curve Average Rate
Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 2.68 R?=0.95

Trip Gen Manual, 11th Edition

e |nstitute of Transportation Engineers



PINE CROSSING APPENDIX G: ITE TRIP GENERATION DATA

Land Use: 215
Single-Family Attached Housing

Description

Single-family attached housing includes any single-family housing unit that shares a wall with an
adjoining dwelling unit, whether the walls are for living space, a vehicle garage, or storage space.

Additional Data

The database for this land use includes duplexes (defined as a single structure with two distinct
dwelling units, typically joined side-by-side and each with at least one outside entrance) and
townhouses/rowhouses (defined as a single structure with three or more distinct dwelling units,
joined side-by-side in a row and each with an outside entrance).

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia
(CAN), California, Georgia, lllinois, Maryland, Massachusetts, Minnesota, New Jersey, Ontario
(CAN), Oregon, Pennsylvania, South Dakota, Utah, Virginia, and Wisconsin.

Source Numbers

168, 204, 211, 237, 305, 306, 319, 321, 357, 390, 418, 525, 571, 583, 638, 735, 868, 869, 870, 896,
912, 959, 1009, 1046, 1056, 1058, 1077

Ite= General Urban/Suburban and Rural (Land Uses 000-399) 237



PINE CROSSING APPENDIX G: ITE TRIP GENERATION

Single-Family Attached Housing
(215)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

51

136
59% entering, 41% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.57 0.17-1.25 0.18

Data Plot and Equation

DATA

500

400

Trip Ends

300

T=

200

100

X
0 200

x é
X g?%‘ X
% ;

X Study Site

Fitted Curve Equation: T = 0.60(X) - 3.93

400 600

X = Number of Dwelling Units

Fitted Curve Average Rate

R?=0.91

Trip Gen Manual, 11th Edition

e |nstitute of Transportation Engineers



PINE CROSSING APPENDIX G: ITE TRIP GENERATION

Single-Family Attached Housing
(215)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday

General Urban/Suburban
22

120
50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

7.20 4.70-10.97 1.61

Data Plot and Equation

DATA

5,000

4,000
(2]
2
w 3,000
2
=
]
|_

2,000

X X
X
1,000 xX
X %
K
><>05<
X
0
0 100 200
X Study Site
Fitted Curve Equation: T = 7.62(X) - 50.48

300 400 500 600

X = Number of Dwelling Units

Fitted Curve Average Rate

R?=0.94

Trip Gen Manual, 11th Edition

e |nstitute of Transportation Engineers
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PINE CROSSING APPENDIX H:
MOBILITY PERFORMANCE STANDARDS

Florence Transportation System Plan December 2012
Conditions, Deficiencies, and Needs

City Intersections
The City of Florence plans to adopt level-of-service (LOS) or volume-to-capacity (V/C) ratio standards
for signalized or unsignalized intersections as part of this TSP update and as required by the Oregon

Transportation Planning Rule (TPR).
Therefore, the following proposed minimum operating standards were applied to City intersections:

LOS “D” is considered acceptable at signalized and all-way stop controlled intersections if

the V/C ratio is not higher than 1.0 for the sum of critical movements.

LOS “E” is considered acceptable for the poorest operating approach at two-way stop

intersections. LOS “F” is allowed in situations where a traffic signal is not warranted.

A summary of the performance standards at each of the study intersections under City jurisdiction is
included in Table 4-5. A description of level of service and the criteria by which they are determined is
presented in Attachment “E” of Technical Memorandum #4 in Volume II of the Technical Appendix.
Attachment “E” also indicates how level of service is measured and what is generally considered the

acceptable range of level of service.

Table 4-5 Performance Standards for City Intersections

Rhododendron Drive/E’>5th Street TWSsc! LOS “D”
Rhododendron Drive/9th Street TWSC LOS “D”
Kingwood Street/ 15" Street TWSC LOS “D”
Kingwood Street/9th Street TWSC LOS “D”

The operational analysis results shown later in this report were compared with the mobility standards

used by ODOT and the City to assess performance and potential areas for improvement.

Traffic Volumes

Manual turning-movement counts were conducted at 12 study intersections in late August and early
September 2009. Supplemental counts were conducted at four study intersections in early August
2010. All counts were conducted on a typical summertime mid-week day and include vehicle turning
movements, pedestrian movements, bicycle movements, and heavy vehicle percentages. Attachment “F”
of Technical Memorandum #4 in Volume Il of the Technical Appendix contains the traffic count

worksheets used in the TSP update.

Kittelson & Associates, Inc. 52



PINE CROSSING APPENDIX H:
MOBILITY PERFORMANCE STANDARDS

15.640 Lane Code 15.696

(i)  The property will be assessed for a minimum frontage of 100
feet. The costs for the remaining frontage may be deferred,

(i) The deferred assessment will be a lien against the abutting
property, and

(iii) The deferral will be terminated upon initiation of a land division
of the property.

(c) Upon termination of a deferral pursuant to LC 15.636(5)(b)(iii), the
owner of the property is required to pay to Lane County the full amount of the original
deferred assessment plus accrued interest. Interest is calculated from the date of the
original assessment at the rate established by the Board for those assessments. Any
assessment deferred under this section will be waived and the lien will be extinguished 20
years from the date of certification.

(d) The deferral provisions under LC 15.636(5)(a) through (c) are in
addition to, but do not supersede the provisions of ORS 311.702 through 311.735 for

Deferral of Special Assessments on Senior Citizens’ Residential Property. (Revised by
Ordinance No. 11-73, Effective 9.28.73; 7-82, 7.9.82; 20-87, 10.14.87; 8-94, 11.25.94; 5-97, 5.16.97; 10-04,
6.4.04; 20-09, 12.10.20)

15.640 Intersections.
For assessment projects, the cost of street improvements located within street intersections
and railroad intersections will be paid by the County or other participating public agencies

or railroads and will not be assessed to property owners. (Revised by Ordinance No. 10-04,
Effective 6.4.04; 20-09, 12.10.20)

15.645 Foreclosure.

The Director of the Department of Assessment and Taxation has the duty and responsibility
of the Board established in ORS 371.650(3) and ORS 371.660 and the general
responsibility for record keeping and collection of ORS Chapter 371 assessments made

under the authority of ORS Chapter 371 and this subchapter. (Revised by Ordinance No. 11-73,
Effective 9.28.73; 7-82, 7.9.82; 20-09, 12.10.20)

ROAD SYSTEM DEVELOPMENT

15.695 Specific Road Improvements.

Proposed development may require road improvements to ensure that streets in the vicinity
of the development function safely pursuant to Sections 15.696 and 15.697. The Director
will specify any required improvements, which will be in addition to other requirements of
this chapter. (Revised by Ordinance No 7-82, Effective 7.9.82; 10-04, 6.4.04; 20-09, 12.10.20)

15.696 Roadway Performance Standards.

(1) A local agency may choose to apply its adopted operational standards to
County Roads within a UGB, provided that such standards do not allow for a lesser degree
of mobility. All roadways and intersections under the jurisdiction of Lane County must
meet the following standards.

(a) Signalized, All-way Stop, or Roundabout Controlled
Intersections: The intersection as a whole must operate with a Level of Service (LOS)
“E” or better and a volume to capacity (v/c) ratio not higher than 0.85 if inside and UGB,
or with a LOS “D” or better and a v/c ratio not higher than 0.80 outside and UGB during
the highest one-hour period on an average weekday (typically, but not always the evening
peak period between 4 p.m. and 6 p.m. during the spring or fall).

December 2020 15-39 LC15



PINE CROSSING APPENDIX H:
MOBILITY PERFORMANCE STANDARDS

15.697 Lane Code 15.697

(b) Two-way Stop and Yield Controlled Intersections: All public
street intersection approaches serving more than 20 vehicles during the highest one-hour
period on an average weekday (typically, but not always the evening peak period between
4 p.m. and 6 p.m. during the spring or fall) must operate with a LOS “E” or better and a

v/c ratio not higher than 0.95 if inside and UGB, or with a LOS “D” or better and a v/c
ratio not higher than 0.80 outside the UGB. Operational standards do not apply to
approaches at intersections serving 20 vehicles or fewer during the peak hour or private

standards of the respective city apply. In the absence of 01ty standards for such roads, the
County’s road performance standards apply. Traffic study requirements should be
coordinated with cities and ODOT when development proposals affect facilities under the
jurisdiction of these agencies.

(3) When analyzing signalized intersections, locations where signal warrants
may be met, or intersections with all-way stop control (AWSC), the primary objective is
to maintain the performance of the overall intersection. The overall intersection v/c must
meet the applicable standard. If level of service analysis is required, the level of service
standard must also be met.

(4) If a traffic study determines that nearby public or private roads, streets, or
driveways do not meet the standards, the applicant must recommend mitigation measures.

(5) Operational standards do not apply to unsignalized intersection approaches

serving 20 vehicles or fewer during the peak hour or to private driveways. (Revised by
Ordinance 10-04, Effective 6.4.04; 17-06, 1.11.18; 20-09, 12.10.20)

15.697 Traffic Impact Analysis Requirements.

(1) A traffic impact analysis (TIA) may be required as part of a land use
application or other development when the proposal is expected to involve one or more of
the following:

(a) A development proposal that if approved, will result in an increase of
peak hour traffic flow of 50 or more automobile trips outside an urban growth boundary,
or 100 or more automobile trips inside an urban growth boundary. The increase in number
of trips will be calculated based upon the methodology in the Institute of Traffic Engineers’
Trip Generation manual for the year of publication specified in LM Chapter 15.450 and
associated handbook and user's guide;

(b) A Development proposals that will affect county roads where
congestion or safety problems have been identified by previous traffic engineering
analysis;

(¢) A plan amendment or zone change proposal, unless waived by the
County Engineer as specified below;

(d) A proposed development that will generate or receive traffic by single
or combination vehicles with gross weights greater than 26,000 pounds as part of the
development’s daily operations. “Daily operations” includes delivery to or from the site
of materials or products manufactured, processed, or sold by the business on the site.
“Daily operations” does not include routine services provided to the site by others, such as
mail delivery, solid waste pickup, or bus service; o

(e)  An existing or proposed access driveway, the location of which does
not meet minimum spacing or sight distance requirements, and where vehicles are expected
to queue or hesitate at an approach or access connection, thereby creating a safety hazard;

(f) Any potential impacts to pedestrian and bicycle routes, including, but
not limited to school routes and multimodal roadway improvements identified in the TSP;

December 2020 15-40 LC15
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15.697 Lane Code 15.697

(g) A project development that would increase intersection or driveway
volumes by 25 peak hour vehicle trips or greater on roadways classified as minor collector,
major collector, minor arterial or principal arterial; or
X TaCVCTOPTIIT [OT WIITCIT a A
OAR 734-051
(2) The County Engineer or designee may waive TIA requirements specified in
LC 15.697(1) above, when:

(a) Previous analysis has determined that the development proposal will
not result in congestion, safety, or pavement structure impacts that exceed the standards of
the agency that operates the affected transportation facilities; or

(b) In the case of a plan amendment or zone change, the scale and size of
the proposal is insignificant, eliminating the need for detailed traffic analysis of the
performance of roadway facilities for the 20-year planning horizon. Whether the scale and
size of a proposal may be considered insignificant may depend on the existing level of
service on affected roadways. Generally, a waiver to a TIA will be approved when:

(1)  The plan designation or zoning that results will be entirely a
resource designation; or

(ii)) The plan designation or zoning that results will be entirely
residential and the allowed density is not likely to result in creation of more than 50 lots;
and

(iii) There is adequate information for the County Engineer or
designee to determine that a transportation facility is not significantly affected as defined
in OAR 660-12-0060 and the associated Transportation Planning Rule.

(3) Traffic impact analyses must document compliance with the requirements

and guidelines in LC 15.696 and must:

(a) Beprepared by a Professional Engineer licensed in the State of Oregon
with expertise in traffic engineering; and

(b) Document compliance with:

(i)  The Road Design Standards in LC 15.700 through 15.708; and

(i) The Access requirements specified in LC 15.130 through
15.139; and

(ii1)) The goals and policies of the applicable transportation system
plan; and

(iv) Statewide Planning Goal 12.

(c) Evaluate all road facilities where direct access is proposed, including
proposed access points, nearby intersections, and the nearest major intersection with a
traffic signal;

(d) Address the requirements for pavement structure analysis in LC
15.707 if the analysis is required pursuant to LC 15.697(1)(d); and

(e) Be approved as to scope prior to proceeding with the analysis, as
specified in the TIA Guidelines of the County Engineering Department. The County
Engineer may alter the study requirements based upon the anticipated impact of the
proposal. For example, a queue length analysis (based upon 95% probability) may be
required.

(4) The TIA must demonstrate the following:

(a) Forplan amendments and zone changes, that the performance standard
specified in LC 15.696(1) for the affected road(s) will not be exceeded as a result of the
plan amendment or zone change, within 20 years from the date the analysis was completed;

(b)  For other development, that the performance standard specified in LC
15.696(1) for the affected road(s) will be achieved immediately and for the next five years.
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Chapter 3 Section 3.3 — Traffic Impact Analysis

May 4, 2017

Circumstances under which ODOT is more likely to ask that the local government
request or require a TIA include:

When the proposed development is within a quarter mile of the terminal of an

interchange ramp;

When the local development code requires that there are “adequate facilities”
to serve the proposed development (often applies to “change of use”

applications);

When ODOT preliminary review identifies operational or safety issues related
to increased traffic or highway access at the development site; and/or

When an approach to the state highway will be the development’s only, or
primary, access to the roadway network.

Table 3.2: TIA Thresholds and Analysis Areas

Transportation
Planning Rules

Local Land Use
(Will vary by
jurisdiction)

ODOT approach permit

the area significantly
affected (i.e. affected
intersections), within
reason. For example,
in rural areas without

Within 1 Mile radius of
the subject property; or

Area including all

Traffic Impact When greater than | Example: Public Approach if agreed to in
Analysis Required | existing provides. 20 peak hour trips coordination with local
(Unless Waived) | OHP (Policy 1F.5) and/or 200 ADT at jurisdiction
>1000 ADT subject site or
>400 ADT - <1000 intersection Request for Deviation from the
ADT (Hwy Sec/ADT) spacing, sight distance and
channelization standards per
OAR 734-051-4020
Whenever site trips relative to
highway ADT exceed
thresholds in (OAR 734-051
3030(4)(b)%°
May be used to affirm whether
a Change of Use of a Highway
Approach (COU) has occurred.
Analysis Area The analysis area is Examples: (Not regulatory — based on

past practice)
Area including all intersections

re traffic is i d by
. 50 peak hour trips;

2 Rule section included in Highway Approach Permitting section below.
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Transportation Local Land Use ODOT approach permit
Planning Rules (Will vary by
jurisdiction)

street networks, a arterials and collectors | 300 ADT; and/or
measur:nl:l>tltlac effect ﬁxper_|en0|ng pefa)lzx 10% TEV2® increase (most
gan ed ’?h ?r | t ourincrease o likely to occur on low volume
afg:n € loca nps. and/or rural roads)

In some cases, ODOT staff may work to persuade an applicant that it is in their best
interest to have traffic analysis information in their applications even if there is not a
specific requirement to do so. Remember that land use applicants have a responsibility
(supported strongly by case law in Oregon) to provide adequate information to
demonstrate that they satisfy all local land use criteria, and that maintaining adequate
transportation facilities is a general requirement of all local plans and most codes.

The information that comes from good analysis will be valuable in all three elements of
land development applications considered here: plan and zoning amendments, site
development review and approach permitting. Development review planners work
closely with ODOT access management staff and local planners to recognize when
analysis is needed and coordinate the scoping of a TIA to ensure that it answers
questions for all three review processes as needed.

Local Land Use Review

In basic development review, ODOT'’s role is as a party to a local land use decision that
will be based upon the local development code. The local jurisdiction may require a TIA
as part of a land use application. If it does not, the development review planner may
recommend that a TIA be required, but unless the local code enables a TIA requirement
or requires applicants to demonstrate that transportation facilities are adequate®’ to
serve the type of proposal under review, a decision to require traffic analysis will be at
the will of the local jurisdiction.

Where local development codes do require traffic impact analysis, the traffic volume or
other type of thresholds that trigger a TIA requirement will often be different from the
thresholds used in the access management rules. Where an application hits one
threshold and not the other, the jurisdiction with authority related to that threshold will be
the one requiring the TIA.

% Total Entering Vehicles
% Discussed further in section 3.3.03, below
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Chapter 3 Section

3.3 — Traffic Impact Analysis
May 4, 2017

development can generate a significant percent increase in volume on a lightly traveled
highway without an adverse effect on the highway. No specific formula will result in a
sensible study area for all cases. Base the TIA study area upon the extent of the direct
impacts of the proposed development on transportation facilities and on areas around
the facilities most at risk of failure or unsafe conditions due to the projected traffic

impacts.

Identify Future Year(s) for Analysis:

Table 3.3: Future Year Analysis: Suggested Time Lines

Proposed Development
Daily Trip Generation

XY XXX XXX XXX XX XY

Single-Phase
Development Horizon
Years

Multi-Phased
Development Horizon
Years

Up to 999 ADT

Year of Opening

Year of Each Phase

Years

Opening
Years Opening and 5 Years
Beyond Buildout
3,000 — 4,999 Year of Opening and 10 Year of Each Phase

Opening and 10 Years
Beyond Buildout

5,000 or More

Year of Opening and Year
of Planning Horizon for
the Transportation System
Plan or 15 Years,
Whichever is Greater

Year of Each Phase
Opening and Year of
Planning Horizon for the
Transportation System
Plan or 15 Years,
Whichever is Greater

Plan Amendments and
Zone Changes®*

Year of Planning Horizon
for Transportation System
Plan or 15 Years,
Whichever is Greater

Year of Planning Horizon
for Transportation System
Plan or 15 Years,
Whichever is Greater

* This is policy — OHP Action 1F.2. . . When evaluating highway mobility for amendments to
transportation system plans, acknowledged comprehensive plans and land use regulations, use the
planning horizons in adopted local and regional transportation system plans or a planning horizon of 15
years from the proposed date of amendment adoption, whichever is greater. To determine the effect an
amendment to a transportation system plan, acknowledged comprehensive plan or land use regulation
has on a state facility, the capacity analysis shall include the forecasted growth of traffic on the state
highway due to regional and intercity travel and to full development according to the applicable
acknowledged comprehensive plan over the planning period.
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Policy Element
VOLUME TO CAPACITY RATIO TARGETS OUTSIDE METRQ"7* %P
q . Outside Urban Growth
Highway Category Inside Urban Growth Boundary Boundary
STA®* | MPO Non-MPO Non-MPO Non-MPO Unincorporated | Rural
Outside of STAs | outside of where non- | Communities” | Lands
where non- STAs where freeway
freeway posted non-freeway | speed limit
speed <= 35 speed > 35 >=45 mph
mph, or a mph but < 45
Designated UBA mph
Interstate Highways N/A 0.85 N/A N/A 0.80 0.70 0.70
Statewide NA | 085 0.85 0.80 0.80 0.70 0.70
Expressways
Freight Route on a
Statewide Highway 0.90 0.85 0.85 | _(_)f%(_) | 0.80 0.70 0.70
Statewide (not a : !
Freight Route) 0.95 0.90 0.90 ! 0.85 : 0.80 0.75 0.70
Freight Route on a 1T )
regional or District 0.95 0.90 0.90 0.85 0.85 0.75 0.70
Highway
Expressway on a
Regional or District N/A 0.90 N/A 0.85 0.85 0.75 0.70
Highway
Regional Highways 1.0 0.95 0.90 0.85 0.85 0.75 0.70
DistricyLocal 1.0 | 095 0.95 0.90 0.90 0.80 0.75
Interest Roads

Table 6: Volume to Capacity Ratio Targets for Peak Hour Operating Conditions

Notes for Table 6:

A Unless the Oregon Transportation Commission has adopted an alternative mobility target for the impacted facility,
the mobility targets in Tables 6 are considered standards for purposes of determining compliance with OAR 660-
012, the Transportation Planning Rule.

® For the purposes of this policy, the peak hour shall be the 30th highest annual hour. This approximates weekday
peak hour traffic in larger urban areas. Alternatives to the 30th highest annual hour may be considered and
established through alternative mobility target processes.

€ Highway design requirements are addressed in the Highway Design Manual (HDM).

P See Action 1F.1 for additional technical details.

¥ Interstates and Expressways shall not be identified as Special Transportation Areas.

" For unincorporated communities inside MPO boundaries, MPO mobility targets shall apply.

' Table 6 was replaced in August 2005, part of OHP Amendment 05-16.
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

1: US 101 & PVT/Munsel Lake Rd 03/17/2023
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i Y i Y b | b |

Traffic Volume (vph) 0 0 8 52 0 38 6 598 84 40 501 0

Future Volume (vph) 0 0 8 52 0 38 6 598 84 40 501 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 50 50 0 105 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 100 100 100 75

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.865 0.943 0.981

Flt Protected 0.972 0.950 0.950

Satd. Flow (prot) 0 1514 0 0 1577 0 1662 1694 0 1662 1716 0

Flt Permitted 0.972 0.950 0.950

Satd. Flow (perm) 0 1514 0 0 1577 0 1662 1694 0 1662 1716 0

Link Speed (mph) 30 35 40 40

Link Distance (ft) 244 675 1520 1516

Travel Time (s) 55 13.1 25.9 25.8

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098

Heavy Vehicles (%) 0% 0% 0% 0% 0% 4% 0% 1% 4% 0% 2% 0%

Ad. Flow (vph) 0 0 8 53 0 39 6 610 86 41 511 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 92 0 6 696 0 41 511 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 12 12 12 12

Two way Left Turn Lane Yes Yes

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's Synchro 7 - Report
Page 1



PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
HCM 6th TWSC

1: US 101 & PVT/Munsel Lake Rd 03/17/2023

Intersection

Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s & ¥ b ¥ b

Traffic Vol, veh/h 0 0 8 52 0 38 6 598 84 40 501 0

Future Vol, veh/h 0 0 8 52 0 38 6 598 84 40 501 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - Stop - - Free - - None

Storage Length - - - - - 50 - - 105 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98

Heavy Vehicles, % 0 0 0 0 0 4 0 1 4 0 2 0

Mvmt Flow 0 0 8 53 0 39 6 610 86 41 511 0

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1215 1215 511 1219 1215 610 511 0 610 0 0
Stage 1 593 593 - 622 622 - - - - - -
Stage 2 622 622 - 597 593 - - - - - - -

Critical Hdwy 71 65 62 71 65 624 41 - - 44 - -

Critical Hdwy Stg 1 6.1 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.1 55 - 61 55 - - - - - -

Follow-up Hdwy 3.5 4 33 35 4 3336 22 - - 22 - -

Pot Cap-1 Maneuver 160 183 567 159 183 491 1065 - 0 979 - -
Stage 1 496 497 - 478 482 - - - 0 - - -
Stage 2 478 482 - 493 497 - - - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 142 174 567 151 174 491 1065 - - 979 - -

Mov Cap-2 Maneuver 142 174 - 151 174 - - - - - - -
Stage 1 493 476 - 475 479 - - - - - - -
Stage 2 438 479 - 466 476 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s  11.4 26.1 0.1 0.7

HCM LOS B D

Minor Lane/Major Mvmt NBL NBTEBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1065 - 567 261 979 - -

HCM Lane V/C Ratio 0.006 - 0.014 0.352 0.042 - -

HCM Control Delay (s) 8.4 - 114 261 88 - -

HCM Lane LOS A - B D A - -

HCM 95th %tile Q(veh) 0 - 0 15 041 - -

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's Synchro 7 - Report

Page 2
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Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations < | b [l

Traffic Volume (vph) 22 102 78 2 2 12

Future Volume (vph) 22 102 78 2 2 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 80

Storage Lanes 0 0 1 1

Taper Length (ft) 100 100

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00

Frt 0.997 0.850

Flt Protected 0.991 0.950

Satd. Flow (prot) 0 1706 1711 0 1662 1488

Flt Permitted 0.991 0.950

Satd. Flow (perm) 0 1706 1711 0 1662 1488

Link Speed (mph) 30 35 25

Link Distance (ft) 675 2312 1113

Travel Time (s) 153  45.0 30.4

Peak Hour Factor 085 08 08 08 085 085

Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%

Adj. Flow (vph) 26 120 92 2 2 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 146 94 0 2 14

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 12 12 12

Two way Left Turn Lane

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's Synchro 7 - Report
Page 3
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HCM 6th TWSC

2: Munsel Lake Rd & Spruce Street

SYNCHRO CALCULATIONS

03/17/2023

Intersection
Int Delay, s/veh 1.3
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d P ¥
Traffic Vol, veh/h 2 102 78 2 2 12
Future Vol, veh/h 22 102 78 2 2 12
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 80
Veh in Median Storage, # - 0 0 0 -
Grade, % - 0 0 0 -
Peak Hour Factor 86 8 8 8 8 85
Heavy Vehicles, % 0 2 2 0 0 0
Mvmt Flow 26 120 92 2 2 14
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 94 0 0 265 93
Stage 1 - - - 93 -
Stage 2 - 172 -
Critical Hdwy 41 - 64 6.2
Critical Hdwy Stg 1 - 5.4 -
Critical Hdwy Stg 2 - - 5.4 -
Follow-up Hdwy 22 35 33
Pot Cap-1 Maneuver 1513 - 728 970
Stage 1 - 936 -
Stage 2 - - 863
Platoon blocked, %

Mov Cap-1 Maneuver 1513 - 715 970
Mov Cap-2 Maneuver - 715 -
Stage 1 - - 919
Stage 2 - 863
Approach EB WB SB
HCM Control Delay,s 1.3 0 9
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1SBLn2
Capacity (veh/h) 1513 - - 715 970
HCM Lane V/C Ratio 0.017 - - 0.003 0.015
HCM Control Delay (s) 74 0 - 101 88
HCM Lane LOS A A B A
HCM 95th %tile Q(veh) 0.1 - - 0 0

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's

Synchro 7 - Report
Page 4
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Lanes, Volumes, Timings

3: Spruce Street & Pine Crossing 03/17/2023
P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 0 0 0 0 0 0
Future Volume (vph) 0 0 0 0 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Lane Util. Factor 1.00 100 100 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 1750 0 1750 0 0 1750
FIt Permitted
Satd. Flow (perm) 1750 0 1750 0 0 1750
Link Speed (mph) 25 25 25
Link Distance (ft) 923 1113 255
Travel Time (s) 25.2 30.4 7.0
Peak Hour Factor 085 08 08 08 085 085
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 12 12 12
Two way Left Turn Lane
Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11
Sign Control Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 0.0% ICU Level of Service A

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's Synchro 7 - Report
Page 5
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HCM 6th TWSC

3: Spruce Street & Pine Crossing

SYNCHRO CALCULATIONS

03/17/2023

Intersection
Int Delay, s/veh 0
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 0 0 0 0 0 0
Future Vol, veh/h 0 0 0 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 : 0
Grade, % 0 0 - 0
Peak Hour Factor 86 8 8 8 8 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 0 0 0
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1 0 0 0 0 0
Stage 1 0 - - -
Stage 2 1 - - -
Critical Hdwy 64 6.2 - 41
Critical Hdwy Stg 1 5.4 - - -
Critical Hdwy Stg 2 54 - - -
Follow-up Hdwy 35 33 2.2
Pot Cap-1 Maneuver 1027 - - -
Stage 1 -
Stage 2 1028 - -
Platoon blocked, %
Mov Cap-1 Maneuver 1027 - -
Mov Cap-2 Maneuver 1027
Stage 1 - - -
Stage 2 1028
Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - -
HCM Lane V/C Ratio - -
HCM Control Delay (s) - 0 0
HCM Lane LOS A

HCM 95th %tile Q(veh)

11:59 pm 03/10/2008 Pine Crossing 2023 PM Peak Hour Ex Cond's

Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

1: US 101 & PVT/Munsel Lake Rd 03/17/2023
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i Y i Y b | b |

Traffic Volume (vph) 0 0 8 57 0 41 6 664 90 42 549 0

Future Volume (vph) 0 0 8 57 0 41 6 664 90 42 549 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 50 50 0 105 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 100 100 100 75

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.865 0.943 0.982

Flt Protected 0.972 0.950 0.950

Satd. Flow (prot) 0 1514 0 0 1578 0 1662 1695 0 1662 1716 0

Flt Permitted 0.972 0.950 0.950

Satd. Flow (perm) 0 1514 0 0 1578 0 1662 1695 0 1662 1716 0

Link Speed (mph) 20 35 40 40

Link Distance (ft) 244 675 1520 1516

Travel Time (s) 8.3 13.1 25.9 25.8

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098

Heavy Vehicles (%) 0% 0% 0% 0% 0% 4% 0% 1% 4% 0% 2% 0%

Ad. Flow (vph) 0 0 8 58 0 42 6 678 92 43 560 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 100 0 6 770 0 43 560 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 12 12 12 12

Two way Left Turn Lane Yes Yes

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
HCM 6th TWSC

1: US 101 & PVT/Munsel Lake Rd 03/17/2023

Intersection

Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s & ¥ b ¥ b

Traffic Vol, veh/h 0 0 8 57 0 4 6 664 90 42 549 0

Future Vol, veh/h 0 0 8 57 0 4 6 664 90 42 549 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - Stop - - Free - - None

Storage Length - - - - - - 50 - - 105 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98

Heavy Vehicles, % 0 0 0 0 0 4 0 1 4 0 2 0

Mvmt Flow 0 0 8 58 0 42 6 678 92 43 560 0

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1336 1336 560 1340 1336 678 560 0 - 678 0 0
Stage 1 646 646 - 69 690 - - - - - - -
Stage 2 690 690 - 650 646 - - - - - - -

Critical Hdwy 71 65 62 71 65 624 41 - - 44 - -

Critical Hdwy Stg 1 6.1 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.1 55 - 61 55 - - - - - -

Follow-up Hdwy 3.5 4 33 35 4 3336 22 - - 22 - -

Pot Cap-1 Maneuver 132 155 532 131 155 449 1021 - 0 923 - -
Stage 1 464 470 - 439 449 - - - 0 - - -
Stage 2 439 449 - 461 470 - - - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 115 147 532 124 147 449 1021 - - 923 - -

Mov Cap-2 Maneuver 115 147 - 124 147 - - - - - - -
Stage 1 461 448 - 436 446 - - - - - - -
Stage 2 396 446 - 433 448 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 11.9 36 0.1 0.6

HCM LOS B E

Minor Lane/Major Mvmt NBL NBTEBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1021 - 532 213 923 - -

HCM Lane V/C Ratio 0.006 - 0.015 0.469 0.046 - -

HCM Control Delay (s) 8.5 - 119 36 9.1 - -

HCM Lane LOS A - B E A - -

HCM 95th %tile Q(veh) 0 - 0 23 041 - -

11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations < | b [l

Traffic Volume (vph) 22 110 86 2 2 12

Future Volume (vph) 22 110 86 2 2 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 80

Storage Lanes 0 0 1 1

Taper Length (ft) 100 100

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00

Frt 0.997 0.850

Flt Protected 0.992 0.950

Satd. Flow (prot) 0 1708 1711 0 1662 1488

Flt Permitted 0.992 0.950

Satd. Flow (perm) 0 1708 1711 0 1662 1488

Link Speed (mph) 30 35 25

Link Distance (ft) 675 2312 1113

Travel Time (s) 153  45.0 30.4

Peak Hour Factor 085 08 08 08 085 085

Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%

Adj. Flow (vph) 26 129 101 2 2 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 155 103 0 2 14

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 12 12 12

Two way Left Turn Lane

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 - Report
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PINE CROSSING APPENDIX

HCM 6th TWSC

2: Munsel Lake Rd & Spruce Street

SYNCHRO CALCULATIONS

03/17/2023

Intersection

Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d P ¥
Traffic Vol, veh/h 22 110 86 2 2 12
Future Vol, veh/h 22 110 86 2 2 12
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 80
Veh in Median Storage, # - 0 0 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 86 8 8 8 8 85
Heavy Vehicles, % 0 2 2 0 0 0
Mvmt Flow 26 129 101 2 2 14
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 103 0 0 283 102

Stage 1 - - - - 102 -

Stage 2 - 181 -
Critical Hdwy 41 - 64 6.2
Critical Hdwy Stg 1 - 5.4 -
Critical Hdwy Stg 2 - - 5.4 -
Follow-up Hdwy 22 35 33
Pot Cap-1 Maneuver 1502 - 711 959

Stage 1 - 927 -

Stage 2 - - 855
Platoon blocked, %

Mov Cap-1 Maneuver 1502 - 697 959
Mov Cap-2 Maneuver - 697 -

Stage 1 - - 909

Stage 2 - 855
Approach EB WB SB
HCM Control Delay,s 1.2 0 9
HCM LOS A
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1SBLn2
Capacity (veh/h) 1502 - - 697 959
HCM Lane V/C Ratio 0.017 - - 0.003 0.015
HCM Control Delay (s) 74 0 - 102 88
HCM Lane LOS A A B A
HCM 95th %tile Q(veh) 0.1 - - 0 0

11:59 pm 03/10/2008 Pine Crossing 2026 No Build

Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

3: Spruce Street & Pine Crossing 03/17/2023
P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 0 0 0 0 0 0
Future Volume (vph) 0 0 0 0 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Lane Util. Factor 1.00 100 100 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 1750 0 1750 0 0 1750
FIt Permitted
Satd. Flow (perm) 1750 0 1750 0 0 1750
Link Speed (mph) 25 25 25
Link Distance (ft) 923 1113 255
Travel Time (s) 25.2 30.4 7.0
Peak Hour Factor 085 08 08 08 085 085
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 12 12 12
Two way Left Turn Lane
Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11
Sign Control Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 0.0% ICU Level of Service A

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 - Report
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PINE CROSSING APPENDIX

HCM 6th TWSC

3: Spruce Street & Pine Crossing

SYNCHRO CALCULATIONS

03/17/2023

Intersection
Int Delay, s/veh 0
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 0 0 0 0 0 0
Future Vol, veh/h 0 0 0 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 : 0
Grade, % 0 0 - 0
Peak Hour Factor 86 8 8 8 8 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 0 0 0
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1 0 0 0 0 0
Stage 1 0 - - -
Stage 2 1 - - -
Critical Hdwy 64 6.2 - 41
Critical Hdwy Stg 1 5.4 - - -
Critical Hdwy Stg 2 54 - - -
Follow-up Hdwy 35 33 2.2
Pot Cap-1 Maneuver 1027 - - -
Stage 1 -
Stage 2 1028 - -
Platoon blocked, %
Mov Cap-1 Maneuver 1027 - -
Mov Cap-2 Maneuver 1027
Stage 1 - - -
Stage 2 1028
Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - -
HCM Lane V/C Ratio - -
HCM Control Delay (s) - 0 0
HCM Lane LOS A

HCM 95th %tile Q(veh)

11:59 pm 03/10/2008 Pine Crossing 2026 No Build

Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

1: US 101 & PVT/Munsel Lake Rd 03/17/2023
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i Y i Y b | b |

Traffic Volume (vph) 0 0 8 63 0 45 6 664 98 48 549 0

Future Volume (vph) 0 0 8 63 0 45 6 664 98 48 549 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 0 50 0 105 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 100 100 100 75

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.865 0.944 0.981

Flt Protected 0.972 0.950 0.950

Satd. Flow (prot) 0 1514 0 0 1579 0 1662 1693 0 1662 1716 0

Flt Permitted 0.972 0.950 0.950

Satd. Flow (perm) 0 1514 0 0 1579 0 1662 1693 0 1662 1716 0

Link Speed (mph) 30 35 40 40

Link Distance (ft) 244 675 1520 1516

Travel Time (s) 55 13.1 25.9 25.8

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098

Heavy Vehicles (%) 0% 0% 0% 0% 0% 4% 0% 1% 4% 0% 2% 0%

Ad. Flow (vph) 0 0 8 64 0 46 6 678 100 49 560 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 110 0 6 778 0 49 560 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 12 12 12 12

Two way Left Turn Lane Yes Yes

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
HCM 6th TWSC

1: US 101 & PVT/Munsel Lake Rd 03/17/2023

Intersection

Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s & ¥ b ¥ b

Traffic Vol, veh/h 0 0 8 63 0 45 6 664 98 48 549 0

Future Vol, veh/h 0 0 8 63 0 45 6 664 98 48 549 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - Stop - - Free - - None

Storage Length - - - - - 50 - - 105 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98

Heavy Vehicles, % 0 0 0 0 0 4 0 1 4 0 2 0

Mvmt Flow 0 0 8 64 0 46 6 678 100 49 560 0

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1348 1348 560 1352 1348 678 560 0 - 678 0 0
Stage 1 658 658 - 69 690 - - - - - - -
Stage 2 690 690 - 662 658 - - - - - - -

Critical Hdwy 71 65 62 71 65 624 41 - - 44 - -

Critical Hdwy Stg 1 6.1 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.1 55 - 61 55 - - - - - -

Follow-up Hdwy 3.5 4 33 35 4 3336 22 - - 22 - -

Pot Cap-1 Maneuver 129 152 532 128 152 449 1021 - 0 923 - -
Stage 1 457 464 - 439 449 - - - 0 - - -
Stage 2 439 449 - 454 464 - - - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 111 143 532 120 143 449 1021 - - 923 - -

Mov Cap-2 Maneuver 111 143 - 120 143 - - - - - - -
Stage 1 454 439 - 436 446 - - - - - - -
Stage 2 392 446 - 423 439 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 11.9 40.9 0.1 0.7

HCM LOS B E

Minor Lane/Major Mvmt NBL NBTEBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1021 - 532 206 923 - -

HCM Lane V/C Ratio 0.006 - 0.015 0.535 0.053 - -

HCM Control Delay (s) 8.5 - 119 409 91 - -

HCM Lane LOS A - B E A - -

HCM 95th %tile Q(veh) 0 - 0 28 02 - -

11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH Synchro 7 - Report
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations < | b [l

Traffic Volume (vph) 36 110 86 3 3 22

Future Volume (vph) 36 110 86 3 3 22

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 80

Storage Lanes 0 0 1 1

Taper Length (ft) 100 100

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00

Frt 0.995 0.850

Flt Protected 0.988 0.950

Satd. Flow (prot) 0 1703 1708 0 1662 1488

Flt Permitted 0.988 0.950

Satd. Flow (perm) 0 1703 1708 0 1662 1488

Link Speed (mph) 30 35 25

Link Distance (ft) 675 2312 1113

Travel Time (s) 153  45.0 30.4

Peak Hour Factor 085 08 08 08 085 085

Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%

Adj. Flow (vph) 42 129 101 4 4 26

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 171 105 0 4 26

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 12 12 12

Two way Left Turn Lane

Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 25.1% ICU Level of Service A

Analysis Period (min) 15

11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH Synchro 7 - Report
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PINE CROSSING APPENDIX

HCM 6th TWSC

2: Munsel Lake Rd & Spruce Street

SYNCHRO CALCULATIONS

03/17/2023

Intersection

Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d P ¥
Traffic Vol, veh/h 36 110 86 3 3 22
Future Vol, veh/h 36 110 86 3 3 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 0 80
Veh in Median Storage, # - 0 0 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 86 8 8 8 8 85
Heavy Vehicles, % 0 2 2 0 0 0
Mvmt Flow 42 129 101 4 4 26
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 105 0 0 316 103

Stage 1 - - - - 103 -

Stage 2 - 213 -
Critical Hdwy 41 - 64 6.2
Critical Hdwy Stg 1 - 5.4 -
Critical Hdwy Stg 2 - - 5.4 -
Follow-up Hdwy 22 35 33
Pot Cap-1 Maneuver 1499 - 681 957

Stage 1 - 926 -

Stage 2 - - 827
Platoon blocked, %

Mov Cap-1 Maneuver 1499 - 661 957
Mov Cap-2 Maneuver - 661 -

Stage 1 - - 898

Stage 2 - 827
Approach EB WB SB
HCM Control Delay, s 1.8 0 91
HCM LOS A
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1SBLn2
Capacity (veh/h) 1499 - - 661 957
HCM Lane V/C Ratio 0.028 - - 0.005 0.027
HCM Control Delay (s) 75 0 - 105 89
HCM Lane LOS A A B A
HCM 95th %tile Q(veh) 0.1 - - 0 0.1

11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH
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PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS

Lanes, Volumes, Timings

3: Spruce Street & Pine Crossing 03/17/2023
P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 11 0 0 15 0 0
Future Volume (vph) 11 0 0 15 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Lane Util. Factor 1.00 100 100 1.00 1.00 1.00
Frt 0.865
Flt Protected 0.950
Satd. Flow (prot) 1662 0 1514 0 0 1750
FIt Permitted 0.950
Satd. Flow (perm) 1662 0 1514 0 0 1750
Link Speed (mph) 25 25 25
Link Distance (ft) 923 1113 255
Travel Time (s) 25.2 30.4 7.0
Peak Hour Factor 085 08 08 08 085 085
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 13 0 0 18 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 0 18 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 12 12 12
Two way Left Turn Lane
Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11
Sign Control Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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PINE CROSSING APPENDIX

HCM 6th TWSC

3: Spruce Street & Pine Crossing

SYNCHRO CALCULATIONS

03/17/2023

Intersection
Int Delay, s/veh 3.5
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 11 0 0 15 0 0
Future Vol, veh/h 11 0 0 15 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 : 0
Grade, % 0 0 - 0
Peak Hour Factor 8% 8 8 8 8 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 13 0 0 18 0 0
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 10 9 0 0 18 0
Stage 1 9 - - - - -
Stage 2 1 - - -
Critical Hdwy 64 6.2 - 41
Critical Hdwy Stg 1 5.4 - - -
Critical Hdwy Stg 2 54 - - -
Follow-up Hdwy 35 33 - 22
Pot Cap-1 Maneuver 1015 1079 - 1612
Stage 1 1019 - - -
Stage 2 1028 - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1015 1079 - - 1612
Mov Cap-2 Maneuver 1015 - - -
Stage 1 1019 - -
Stage 2 1028
Approach WB NB SB
HCM Control Delay,s 8.6 0 0
HCM LOS A
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 1015 1612
HCM Lane V/C Ratio - 0.013 -
HCM Control Delay (s) - 86 0
HCM Lane LOS - A A
HCM 95th %tile Q(veh) - 0 0
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PINE CROSSING APPENDIX J: SIMTRAFFIC
QUEUING CALCULATIONS

SimTraffic Simulation Summary
Pine Crossing 2023 PM Peak Hour Ex Cond's 03/17/2023

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:07 8:07 8:07 8:07 8:07 8:07
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 3 3 3 3 3 3
# of Recorded Intervals 2 2 2 2 2 2
Vehs Entered 1322 1320 1329 1351 1286 1322
Vehs Exited 1324 1326 1333 1371 1285 1328
Starting Vehs 24 17 24 37 18 23
Ending Vehs 22 11 20 17 19 17
Travel Distance (mi) 796 798 801 826 783 801
Travel Time (hr) 23.2 23.2 23.3 243 23.0 234
Total Delay (hr) 2.1 2.0 2.1 2.4 2.1 2.2
Total Stops 121 138 136 175 178 150
Fuel Used (gal) 22.7 22.8 22.9 23.8 22.8 23.0

Interval #0 Information Seeding

Start Time 6:57
End Time 7:07
Total Time (min) 10

Volumes adjusted by PHF, Growth Factors.
No data recorded this interval.

Interval #1 Information Recording1

Start Time 7:07

End Time 7:22

Total Time (min) 15

Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 330 339 331 361 336 338
Vehs Exited 335 338 330 367 329 340
Starting Vehs 24 17 24 37 18 23
Ending Vehs 19 18 25 31 25 23
Travel Distance (mi) 202 201 199 221 201 205
Travel Time (hr) 5.9 5.8 5.7 6.7 5.9 6.0
Total Delay (hr) 0.5 0.4 0.4 0.8 0.5 0.5
Total Stops 32 27 35 40 41 34
Fuel Used (gal) 5.8 5.7 5.8 6.4 5.7 5.9
Scenario 1 SimTraffic Report
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PINE CROSSING APPENDIX J: SIMTRAFFIC

QUEUING CALCULATIONS

SimTraffic Simulation Summary

Pine Crossing 2023 PM Peak Hour Ex Cond's 03/17/2023
Interval #2 Information Recording2

Start Time 7:22

End Time 8:07

Total Time (min) 45

Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg

Vehs Entered 992 981 998 990 950 982

Vehs Exited 989 988 1003 1004 956 987

Starting Vehs 19 18 25 31 25 23

Ending Vehs 22 11 20 17 19 17

Travel Distance (mi) 593 597 601 605 582 596

Travel Time (hr) 17.3 174 17.6 17.5 17.1 17.4

Total Delay (hr) 1.6 1.6 1.7 1.6 1.6 1.6

Total Stops 89 111 101 135 137 116

Fuel Used (gal) 16.9 171 17.2 17.4 17.0 171

Scenario 1 SimTraffic Report

Page 2



PINE CROSSING APPENDIX J: SIMTRAFFIC

Queuing and Blocking Report

Pine Crossing 2023 PM Peak Hour Ex Cond's

QUEUING CALCULATIONS

03/17/2023

Intersection: 1: US 101 & PVT/Munsel Lake Rd

Movement EB

WB NB

NB

SB

Directions Served LTR
Maximum Queue (ft) 34
Average Queue (ft) 8
95th Queue (ft) 32
Link Distance (ft) 212
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

LTR L
92 33
32 3
72 19

606

50
0
0

TR
86

6

38
1492

0
0

44
14
40

105

Intersection: 2: Munsel Lake Rd & Spruce Street

Movement EB

SB SB

Directions Served LT
Maximum Queue (ft) 26
Average Queue (ft) 2
95th Queue (ft) 15
Link Distance (ft) 606
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Spruce Street & Pine Crossing

L R
24 34
2 8
13 32

80

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

Scenario 1

SimTraffic Report
Page 3



PINE CROSSING APPENDIX J: SIMTRAFFIC
QUEUING CALCULATIONS

SimTraffic Simulation Summary
Pine Crossing 2026 No Build 03/17/2023

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:07 8:07 8:07 8:07 8:07 8:07
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 3 3 3 3 3 3
# of Recorded Intervals 2 2 2 2 2 2
Vehs Entered 1580 1521 1536 1446 1516 1520
Vehs Exited 1581 1525 1528 1446 1522 1520
Starting Vehs 27 26 18 22 32 24
Ending Vehs 26 22 26 22 26 24
Travel Distance (mi) 959 918 917 871 915 916
Travel Time (hr) 29.2 27.8 27.2 25.7 27.3 27.4
Total Delay (hr) 3.8 34 3.0 2.7 3.1 3.2
Total Stops 237 159 173 170 168 180
Fuel Used (gal) 28.3 26.7 26.5 25.2 26.6 26.7

Interval #0 Information Seeding

Start Time 6:57
End Time 7:07
Total Time (min) 10

Volumes adjusted by PHF, Growth Factors.
No data recorded this interval.

Interval #1 Information Recording1

Start Time 7:.07

End Time 7:22

Total Time (min) 15

Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 401 411 413 370 405 399
Vehs Exited 402 407 408 360 406 396
Starting Vehs 27 26 18 22 32 24
Ending Vehs 26 30 23 32 31 26
Travel Distance (mi) 244 249 242 217 245 239
Travel Time (hr) 7.3 78 7.2 6.3 75 7.2
Total Delay (hr) 0.9 1.2 0.8 0.5 0.9 0.9
Total Stops 42 51 41 38 50 44
Fuel Used (gal) 7.0 74 7.0 6.1 7.3 7.0
Scenario 1 SimTraffic Report

Page 1



PINE CROSSING APPENDIX J: SIMTRAFFIC

QUEUING CALCULATIONS

SimTraffic Simulation Summary

Pine Crossing 2026 No Build 03/17/2023
Interval #2 Information Recording2

Start Time 7:22

End Time 8:07

Total Time (min) 45

Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 B Avg

Vehs Entered 1179 1110 1123 1076 1111 1120

Vehs Exited 1179 1118 1120 1086 1116 1124

Starting Vehs 26 30 23 32 31 26

Ending Vehs 26 22 26 22 26 24

Travel Distance (mi) 715 669 675 655 670 677

Travel Time (hr) 21.9 19.9 20.0 19.4 19.8 20.2

Total Delay (hr) 3.0 2.2 2.2 2.1 2.1 2.3

Total Stops 195 108 132 132 118 137

Fuel Used (gal) 21.2 19.3 19.6 19.1 19.3 19.7

Scenario 1 SimTraffic Report

Page 2



PINE CROSSING APPENDIX J: SIMTRAFFIC

Queuing and Blocking Report

Pine Crossing 2026 No Build

QUEUING CALCULATIONS

03/17/2023

Intersection: 1: US 101 & PVT/Munsel Lake Rd

Movement EB

WB NB

NB

SB

Directions Served LTR
Maximum Queue (ft) 35
Average Queue (ft) 9
95th Queue (ft) 33
Link Distance (ft) 212
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

LTR L
136 32
46 5
99 25
606

50
0
0

TR
89

9

48
1492

0
0

58
18
50

105

Intersection: 2: Munsel Lake Rd & Spruce Street

Movement EB

SB SB

Directions Served LT
Maximum Queue (ft) 27
Average Queue (ft) 2
95th Queue (ft) 13
Link Distance (ft) 606
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Spruce Street & Pine Crossing

L R
12 38
1 14
9 42

80

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 0

Scenario 1

SimTraffic Report
Page 3



PINE CROSSING APPENDIX J: SIMTRAFFIC
QUEUING CALCULATIONS

SimTraffic Simulation Summary
Pine Crossing 2026 Build PM PH 03/17/2023

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:57 6:57 6:57 6:57 6:57 6:57
End Time 8:07 8:07 8:07 8:07 8:07 8:07
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 3 3 3 3 3 3
# of Recorded Intervals 2 2 2 2 2 2
Vehs Entered 1481 1504 1523 1495 1546 1511
Vehs Exited 1485 1500 1523 1511 1548 1514
Starting Vehs 32 28 21 36 30 28
Ending Vehs 28 32 21 20 28 26
Travel Distance (mi) 897 906 924 914 939 916
Travel Time (hr) 274 26.9 27.9 27.9 28.6 21.7
Total Delay (hr) 3.3 2.8 3.2 34 35 3.2
Total Stops 221 217 230 197 253 224
Fuel Used (gal) 264 264 26.9 26.7 27.2 26.7

Interval #0 Information Seeding

Start Time 6:57
End Time 7:07
Total Time (min) 10

Volumes adjusted by PHF, Growth Factors.
No data recorded this interval.

Interval #1 Information Recording1

Start Time 7:07

End Time 7:22

Total Time (min) 15

Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 B Avg
Vehs Entered 380 398 413 370 410 394
Vehs Exited 382 390 399 381 418 394
Starting Vehs 32 28 21 36 30 28
Ending Vehs 30 36 35 25 22 27
Travel Distance (mi) 230 240 245 231 256 240
Travel Time (hr) 6.9 7.3 7.5 6.9 8.0 7.3
Total Delay (hr) 0.7 0.8 0.9 0.7 1.1 0.9
Total Stops 40 59 70 57 83 61
Fuel Used (gal) 6.6 7.0 7.1 6.7 7.6 7.0
Scenario 1 SimTraffic Report
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PINE CROSSING APPENDIX J: SIMTRAFFIC

QUEUING CALCULATIONS

SimTraffic Simulation Summary

Pine Crossing 2026 Build PM PH 03/17/2023
Interval #2 Information Recording2

Start Time 7:22

End Time 8:07

Total Time (min) 45

Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg

Vehs Entered 1101 1106 1110 1125 1136 1115

Vehs Exited 1103 1110 1124 1130 1130 1119

Starting Vehs 30 36 35 25 22 27

Ending Vehs 28 32 21 20 28 26

Travel Distance (mi) 668 667 680 684 683 676

Travel Time (hr) 20.5 19.7 20.4 20.9 20.6 20.4

Total Delay (hr) 2.5 2.0 2.3 2.7 2.4 2.4

Total Stops 181 158 160 140 170 161

Fuel Used (gal) 19.7 19.4 19.8 20.0 19.6 19.7

Scenario 1 SimTraffic Report
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PINE CROSSING APPENDIX J: SIMTRAFFIC

QUEUING CALCULATIONS
Queuing and Blocking Report

Pine Crossing 2026 Build PM PH 03/17/2023
Intersection: 1: US 101 & PVT/Munsel Lake Rd

Movement EB WB NB NB SB
Directions Served LTR LTR L TR L
Maximum Queue (ft) 34 139 32 99 52
Average Queue (ft) 8 48 2 14 21
95th Queue (ft) 32 108 16 60 48
Link Distance (ft) 212 606 1492
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50 105
Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 0

Intersection: 2: Munsel Lake Rd & Spruce Street

Movement EB SB SB
Directions Served LT L R
Maximum Queue (ft) 35 24 34
Average Queue (ft) 5 2 19
95th Queue (ft) 24 15 46
Link Distance (ft) 606 1052
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 80
Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Spruce Street & Pine Crossing

Movement WB
Directions Served LR
Maximum Queue (ft) 35
Average Queue (ft) 12
95th Queue (ft) 39
Link Distance (ft) 898
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0

Scenario 1 SimTraffic Report
Page 3
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