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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 52nd 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 52nd 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.  
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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: 

 Year 2023 ‘Existing’ conditions; 

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

 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. 
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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 

Roadway Jurisdiction 
Functional 

Classification 
Lanes Sidewalks 

Bike 

Lanes 

Posted 

Speed 

US 101 ODOT Major Arterial1 3 No1 
Yes (wide 

shoulders) 
40 

Munsel Lake 

Road 
Lane County Minor Arterial2

 2 No No 35 

Spruce Street Florence Collector 2 
East Side 

Only 
Yes 25 

1ODOT’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   
 2ODOT and Lane County classify Munsel Lake Road as an Urban Major Collector 
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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 42nd 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 37th 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 37th 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.  
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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 46th 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 53rd 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 

53rd 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 47th 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 



 Pine Crossing Subdivision Traffic Impact Analysis (22-312) 

  May 12, 2023 

  

 
© Branch Engineering, Inc.    P a g e  6 | 28 

 

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 ¼ 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.  
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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 21st 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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Spruce Village site on 52nd 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 3rd, 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 23rd, 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 4th, 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 35th 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 
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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 52nd 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. 

 

As shown in the table, the 90th 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 

Table 2: Intersection Crashes at US 101 and Munsel Lake 

Road 

AADT  

Volume1 

Head-

On 
Ped 

Angle/ 

SS 

Turn 

Mvmts 

Rear 

End 

Fixed 

Object/Other 

Total 

Crashes 

Crash 

Rate2 

Critical 

Rate3 

10,140 0 0 1 3 1 0 0 0.27 0.293 
1. AADT averaged from ODOT Traffic Volumes Tables (TVT), 2015-2019 for Station 1170; 0.03 mi south of 
Munsel Lake Road on US 101 

2. Crash Rate (Crashes per Million Entering Vehicles = CPMEV) = (total 5-year crashes x 1,000,000)/(5 x ADT x 
365) 
3.  Critical rate per Highway Safety Manual (HSM) methodology 
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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, 11th 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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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.  

Table 3: Pine Crossing Trip Generation 

Land Use/ ITE Land Use 

Code 

Ind. 

Variable 

Units 

(QTY) 

TG Rate 

Trips/Unit 
Trips  

Trips  

IN  

(%/#) 

Trips  

OUT    

 (%/#) 

PM Peak Hour of Adjacent Street Traffic 

210 – Single Family 

Detached Dwellings 

Dwelling 

Units 
8 0.941 8 63%/5 37%/3 

215 – Single Family  

Attached Dwellings 

Dwelling 

Units 
36 T=0.60(X)-3.93 18 59%/10 41%/8 

Totals: 26 15 11 

Average Daily Trips (ADT) 

210 – Single Family 

Detached Dwellings 

Dwelling 

Units 
8 9.431 75 50%/38 50%/37 

215 – Single Family  

Attached Dwellings 

Dwelling 

Units 
36 T=7.62(X)-50.48 224 50%/112 50%/112 

Totals: 299 145 145 
1 Equation not used due to large small independent variable outside of data cluster 
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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), 6th 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 
 

 

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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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. 

 

 

 

 

 

 

 

 

 

 

Table 5: Design Hour Intersection Performances 

Intersection 
Controlling 

Movement 

Mobility 

Standard 

2023  

‘Existing 

Conditions’ 

2026 

‘Background No-

Build 

Conditions’ 

2015 

‘Build’ Total 

Traffic 

Conditions 

US 101 at 
Munsel Lake 

Road 

WB v/c 0.85 
v/c = 0.35  

LOS D1 
v/c = 0.47                

LOS E 
v/c = 0.54           

LOS E 

Munsel Lake 
Road at 

Spruce Street 
SBR 

V/C 0.95 
LOS E 

LOS A2 
0.02 v/c 

LOS A2 
0.02 v/c                  

LOS A2 
0.02 v/c                  

Spruce Street 
at Site 

WB LOS E LOS A LOS A LOS A 

LOS= Level of Service of stopped movement at unsignalized intersection  
EB= eastbound, SB= southbound, NB=northbound 
1 ODOT Standard for intersections in ODOT jurisdiction is v/c 
2 SB 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 
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Table 6: Design Hour Vehicle Queue Lengths 

Intersection Link* 
Avail. 

Storage 

2023 Ex PM Peak 

2026 No-Build 

Design Hour 
2026 Build     

Design Hour 

Average 

Queue 

95th  

Queue 

Average  

Queue 

95th 

Percentile  

Queue 

Average  

Queue 

95th 

Percentile  

Queue 

US 101  
@  

Munsel Lake 
Road 

EBLTR 50+/- 25 50 25 50 25 50 

WBLTR 500+ 50 75 50 100 50 125 

NBL 300+ 25 25 25 25 25 25 

SBL 100+/- 25 50 25 50 25 50 

Munsel Lake 
Road  @  

Spruce Street 

EBLT 500+ 25 25 25 25 25 25 

SBL 200+ 25 25 25 25 25 25 

SBR 60+ 25 50 25 50 25 50 

Spruce St.  
@ 

Pine Crossing 
WB 200+ - - 0 0 25 50 

*EB= Eastbound, WB=Westbound, SB= Southbound, NB=Northbound 
L=Left, T=Through, R=Right 
**Longest queue shown for SBT and NBT, including reported shared lane queue lengths 

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 11th 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 

90th 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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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 (53rd 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 
O: 541.997.8237 
250 Highway 101, Florence OR 97439 
Follow Us! City Website | Vimeo | Facebook | Twitter 
 
The City of Florence is an equal opportunity employer and service provider. 
 
PUBLIC RECORDS LAW DISCLOSURE: 
This email is a public record of the City of Florence and is subject to public inspection unless exempt from disclosure under Oregon Public Records Law. This 
email is also subject to the City’s Public Records Retention Schedule. 

 

 

 

 

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, 

I 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 

PINE CROSSING APPENDIX B: SCOPING E-MAILS



2

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 I had previously included below, 

based on the Cannery Station TIA (Updated with comments addressed in 2019). I 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 I 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 53rd Street 

(northwest of Munsel Lake Rd), but I 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. I 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        Spruce Street   

    PM Peak Hour trips       

              

  

  6      10         1   

 

Munsel Lake Rd  

@  

Spruce Street 

4 
   

13 

Munsel Lake Rd  

@ 

Spruce Street 

1 
 

    Munsel Lake Rd    

 6 
      

 

  

  7 
              

              

  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 

US 101
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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? I was able to locate traffic volumes at the OTMS Traffic Counts website, but they were collected in 

June 2021, when I believe ODOT was still requiring adjustments for COVID trends. Those counts were used in the 2021 

TSP update process, which I 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, 

I located an updated Sandow TIA (2019) for Cannery Station on the City’s website (hopefully it finally gets built- I worked 

on a TIA for that site when I was with JRH back in 2009-2010). I 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?). I noticed a while back that the Sand Ranch was redeveloped with Three Mile Prairie 

and the new street connection on Highway 101 at 53rd Street. 
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For Cannery Station, it looks like they are planning two phases, with build-out of phase 2 in 2028. I think we are 

anticipating completion of Pine Crossing in 2026. Per the proposed scoping below (previous e-mail I 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 I was able to locate in the responses and 

materials I 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 I 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. 

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

• 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 53rd) 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.  

• 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 

• 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, 

I was looking through my queue/to do list, and I 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 I 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. I 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 52nd Street. Per the 

information I 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, I 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 I would expect in the 

neighborhood of 75%, or more of the site’s traffic to utilize the intersection at Munsel Lake Rd and HWY101. I 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 I 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; I 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@lanecountyor.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 

 

[EXTERNAL 
���] 

Thanks Shashi, 

I just noticed that I 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 
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<sasha.vartanian@lanecountyor.gov>; DEVONEY Mark A <Mark.DEVONEY@lanecountyor.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 

 

[EXTERNAL 
���] 

HI Doug and Shashi, 

I 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 I had previously included below, 

based on the Cannery Station TIA (Updated with comments addressed in 2019). I 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 I 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 53rd Street 

(northwest of Munsel Lake Rd), but I 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. I 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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TRAFFIC VOLUME AND GROWTH ADJUSTMENT 
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COVID Factor of 1.06 applied to Count Data for Pine
Crossing TIA
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COVID-19 Report Data from Page July 9, 2021

Week of May 31 - June 6, 2021

Percents are relative to 2019 Traffic Volumes

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.

All Traffic WeekendWeekday

US 101 Data

PINE CROSSING APPENDIX D:
TRAFFIC VOLUME ADJUSTMENTS AND GROWTH
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From 2022 Florence TSP Update Tech Memos #3B and #4

Kittlesen and Associates

Northbound Southbound Totals

2021 638 488 1126

2042 759 598 1357

20 Years Growth 2022 - 2042

AAGR =[(1357-1126)/1126]/20

= 0.010258

= 1%

Highway 101

GROWTH RATE CALCULATION
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FUTURE YEAR TVS
FOR GROWTH RATE
CALC.
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This entire area is
currently (2023) out
of City Limits

Pine Crossing Site

No existing street
frontage

Ocean Dunes Golf
Links Golf Course

Pine Crossing TIA Notes:
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APPENDIX E 

PIPELINE TRIPS: CANNERY STATION AND   

THREE MILE PRAIRIE PHASE 1 

  



ENGINEERING                                       160 Madison Street Suite A  Eugene, Oregon 97402 - 541.513.3376 - sandowengineering.com  

Cannery Station Florence, Oregon Figure 2: PM Peak Hour Trip Distribution
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2: Highway 101 @ 46th St

1: Highway 101 @ Munsel Lake Rd

3: Highway 101 @ 47th Street
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PINE CROSSING APPENDIX E: PIPELINE TRIPS

APPROVED WITH TIA RECEIVED AND
REVIEWED

NOT YET APPROVED. TIA WILL BE
REQUIREDWITH FUTURE PHASES

CANNERY STATION TIA PHASE 1



4149

Site Trip Distribution

Figure 4

Three Mile Prairie Traffic Impact Study

SITE

2021

Phase 1

2023

Phase 2

2026

Phase 3

68%

47th St

46th St

Fred Meyer Dwy

7%

70%

5%

25%

25%

48%

20%

53%

17%

3%3%

45%

50%

3%

3%

PINE CROSSING APPENDIX E: PIPELINE TRIPS

APPROVED

NOT YET APPROVED.
TIA WILL BE REQUIRED

FOR APPROVAL

THREE MILE PRAIRIE TIA PHASE 1
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APPENDIX F 

ODOT CRASH DATA 

  



APMUG Review Draft Critical Crash Rate Calculator

Instructions for Intersections
11/16/2012

Analyst:

Agency/Company:

Date:

Project Name:

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

General & Site Information

Intersection Crash Data

DNH

Branch Engineering, Inc

3.14.23

Pine Crossing TIA

Intersection

YearIntersection 

Type

Oregon Dept of Transportation Transportation Planning Analysis Unit

PINE CROSSING APPENDIX F: CRASH DATA



APMUG Review Draft Critical Crash Rate Calculator

Instructions for Intersections
11/16/2012

Sum of 

Crashes

Sum of 5-

year MEV

Avg Crash 

Rate for Ref 

Pop. INT in Pop

0 0

0 0

0 0

0 0

5 19 0.2702 1

0 0

0 0

0 0

Intersection

AADT Entering 

Intersection 5-year MEV Crash Total

Intersection 

Population 

Type

Intersection 

Crash Rate

Reference 

Population Crash 

Rate

Critical 

Rate

Over 

Critical

US 101 @ MLR 10,140 18.5 5 Urban 3ST 0.27 APM Exhibit 4-1 0.29 Under

Critical Rate Calculation

Rural 4ST

Urban 3ST

Urban 4SG

Urban 4ST

Urban 3SG

Rural 4SG

Intersection Population Type Crash Rate

Average Crash Rate per intersection type

Rural 3SG

Rural 3ST

Intersection Pop. Type

Oregon Dept of Transportation Transportation Planning Analysis Unit

PINE CROSSING APPENDIX F: CRASH DATA



APMUG Review Draft Critical Crash Rate Calculator

Instructions for Intersections
11/16/2012

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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APPENDIX G 

ITE TRIP GENERATION DATA 
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237

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 
generation resource page on the ITE website (https://www.ite.org/technical-resources/topics/trip-
and-parking-generation/).

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia 
(CAN), California, Georgia, Illinois, 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

General Urban/Suburban and Rural (Land Uses 000–399)
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 APPENDIX H 

PERFORMANCE MOBILITY STANDARDS 
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Lanes, Volumes, Timings

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

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

Page 1

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

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 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) 5.5 13.1 25.9 25.8

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

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

Adj. 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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

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

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

Page 2

Intersection

Int Delay, s/veh 2.3

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

Lane Configurations

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 7.1 6.5 6.2 7.1 6.5 6.24 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.336 2.2 - - 2.2 - -

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 NBT EBLn1WBLn1 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 - 11.4 26.1 8.8 - -

HCM Lane LOS A - B D A - -

HCM 95th %tile Q(veh) 0 - 0 1.5 0.1 - -

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023

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

Page 3

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

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 1.00 1.00 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) 15.3 45.0 30.4

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

2: Munsel Lake Rd & Spruce Street 03/17/2023

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

Page 4

Intersection

Int Delay, s/veh 1.3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 22 102 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 85 85 85 85 85 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 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

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 WBR SBLn1 SBLn2

Capacity (veh/h) 1513 - - - 715 970

HCM Lane V/C Ratio 0.017 - - - 0.003 0.015

HCM Control Delay (s) 7.4 0 - - 10.1 8.8

HCM Lane LOS A A - - B A

HCM 95th %tile Q(veh) 0.1 - - - 0 0

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

3: Spruce Street & Pine Crossing 03/17/2023

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

Page 5

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00

Frt

Flt Protected

Satd. Flow (prot) 1750 0 1750 0 0 1750

Flt 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 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

3: Spruce Street & Pine Crossing 03/17/2023

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

Page 6

Intersection

Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

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 85 85 85 85 85 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 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 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 A -

HCM 95th %tile Q(veh) - - - - -

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

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

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

Page 1

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

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 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 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

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

Adj. 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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

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

Int Delay, s/veh 3

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

Lane Configurations

Traffic Vol, veh/h 0 0 8 57 0 41 6 664 90 42 549 0

Future Vol, veh/h 0 0 8 57 0 41 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 - 690 690 - - - - - - -

          Stage 2 690 690 - 650 646 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.24 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.336 2.2 - - 2.2 - -

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 NBT EBLn1WBLn1 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 - 11.9 36 9.1 - -

HCM Lane LOS A - B E A - -

HCM 95th %tile Q(veh) 0 - 0 2.3 0.1 - -

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023

 11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 -  Report
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

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 1.00 1.00 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) 15.3 45.0 30.4

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

2: Munsel Lake Rd & Spruce Street 03/17/2023

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

Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

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 85 85 85 85 85 85

Heavy Vehicles, % 0 2 2 0 0 0

Mvmt Flow 26 129 101 2 2 14

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 103 0 - 0 283 102

          Stage 1 - - - - 102 -

          Stage 2 - - - - 181 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

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 WBR SBLn1 SBLn2

Capacity (veh/h) 1502 - - - 697 959

HCM Lane V/C Ratio 0.017 - - - 0.003 0.015

HCM Control Delay (s) 7.4 0 - - 10.2 8.8

HCM Lane LOS A A - - B A

HCM 95th %tile Q(veh) 0.1 - - - 0 0

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

3: Spruce Street & Pine Crossing 03/17/2023

 11:59 pm 03/10/2008 Pine Crossing 2026 No Build Synchro 7 -  Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00

Frt

Flt Protected

Satd. Flow (prot) 1750 0 1750 0 0 1750

Flt 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 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



HCM 6th TWSC

3: Spruce Street & Pine Crossing 03/17/2023
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Intersection

Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

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 85 85 85 85 85 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 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 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 A -

HCM 95th %tile Q(veh) - - - - -

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

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

 11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH Synchro 7 -  Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 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) 5.5 13.1 25.9 25.8

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

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

Adj. 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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
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1: US 101 & PVT/Munsel Lake Rd 03/17/2023
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Intersection

Int Delay, s/veh 3.6

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

Lane Configurations

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 - 690 690 - - - - - - -

          Stage 2 690 690 - 662 658 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.24 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.336 2.2 - - 2.2 - -

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 NBT EBLn1WBLn1 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 - 11.9 40.9 9.1 - -

HCM Lane LOS A - B E A - -

HCM 95th %tile Q(veh) 0 - 0 2.8 0.2 - -

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings

2: Munsel Lake Rd & Spruce Street 03/17/2023
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

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 1.00 1.00 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) 15.3 45.0 30.4

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
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2: Munsel Lake Rd & Spruce Street 03/17/2023
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Intersection

Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

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 85 85 85 85 85 85

Heavy Vehicles, % 0 2 2 0 0 0

Mvmt Flow 42 129 101 4 4 26

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 105 0 - 0 316 103

          Stage 1 - - - - 103 -

          Stage 2 - - - - 213 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

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 9.1

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2

Capacity (veh/h) 1499 - - - 661 957

HCM Lane V/C Ratio 0.028 - - - 0.005 0.027

HCM Control Delay (s) 7.5 0 - - 10.5 8.9

HCM Lane LOS A A - - B A

HCM 95th %tile Q(veh) 0.1 - - - 0 0.1

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS



Lanes, Volumes, Timings
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 11:59 pm 03/10/2008 Pine Crossing 2026 Build PM PH Synchro 7 -  Report

Page 5

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

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 1.00 1.00 1.00 1.00 1.00

Frt 0.865

Flt Protected 0.950

Satd. Flow (prot) 1662 0 1514 0 0 1750

Flt 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 0.85 0.85 0.85 0.85 0.85 0.85

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
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Intersection

Int Delay, s/veh 3.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

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 85 85 85 85 85 85

Heavy Vehicles, % 0 0 0 0 0 0

Mvmt Flow 13 0 0 18 0 0

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 10 9 0 0 18 0

          Stage 1 9 - - - - -

          Stage 2 1 - - - - -

Critical Hdwy 6.4 6.2 - - 4.1 -

Critical Hdwy Stg 1 5.4 - - - - -

Critical Hdwy Stg 2 5.4 - - - - -

Follow-up Hdwy 3.5 3.3 - - 2.2 -

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) - - 8.6 0 -

HCM Lane LOS - - A A -

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

PINE CROSSING APPENDIX I: SYNCHRO CALCULATIONS
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SimTraffic Simulation Summary

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

Scenario 1 SimTraffic Report

Page 1

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 24.3 23.0 23.4

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 5 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

PINE CROSSING APPENDIX J: SIMTRAFFIC 
QUEUING CALCULATIONS



SimTraffic Simulation Summary

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

Scenario 1 SimTraffic Report

Page 2

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 17.4 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 17.1 17.2 17.4 17.0 17.1
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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 92 33 86 44

Average Queue (ft) 8 32 3 6 14

95th Queue (ft) 32 72 19 38 40

Link Distance (ft) 212 606 1492

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50 105

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 2: Munsel Lake Rd & Spruce Street

Movement EB SB SB

Directions Served LT L R

Maximum Queue (ft) 26 24 34

Average Queue (ft) 2 2 8

95th Queue (ft) 15 13 32

Link Distance (ft) 606

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 80

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Spruce Street & Pine Crossing

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
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Pine Crossing 2026 No Build 03/17/2023
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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 3.4 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 5 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 7.8 7.2 6.3 7.5 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 7.4 7.0 6.1 7.3 7.0
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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 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
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Intersection: 1: US 101 & PVT/Munsel Lake Rd

Movement EB WB NB NB SB

Directions Served LTR LTR L TR L

Maximum Queue (ft) 35 136 32 89 58

Average Queue (ft) 9 46 5 9 18

95th Queue (ft) 33 99 25 48 50

Link Distance (ft) 212 606 1492

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50 105

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 2: Munsel Lake Rd & Spruce Street

Movement EB SB SB

Directions Served LT L R

Maximum Queue (ft) 27 12 38

Average Queue (ft) 2 1 14

95th Queue (ft) 13 9 42

Link Distance (ft) 606

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 80

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Spruce Street & Pine Crossing

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
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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) 27.4 26.9 27.9 27.9 28.6 27.7

Total Delay (hr) 3.3 2.8 3.2 3.4 3.5 3.2

Total Stops 221 217 230 197 253 224

Fuel Used (gal) 26.4 26.4 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 5 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
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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
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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
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