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MEMORANDUM 
 

Date: March 23, 2018 Project #: 21266.0 

To: Gerald Fisher and Dan Huff, City of Molalla 

 Gail Curtis, Oregon Department of Transportation 

From: Matt Bell and Nick Gross, Kittelson & Associates, Inc. 

Project: Molalla Transportation System Plan (TSP) Update 

Subject: Final Tech Memo 5: Future Needs Analysis (Subtask 3.6) 

 

This memorandum documents the existing and future transportation system needs within the city of 

Molalla. The information presented in this memorandum builds upon the gaps and deficiencies identified 

in Tech Memo 4: Existing Transportation System and provides the technical analysis needed to support 

the development of potential solutions that will be identified in Tech Memo 6: TSP Solutions This 

information is intended to inform the development of the city’s 2018 Transportation System Plan (TSP) 

update which will address existing transportation system needs and additional facilities that are required 

to serve future growth. Attachment “A” contains a menu of potential solutions that can be used to 

address many of the needs identified in this memo. 

PROJECTED LAND USES 

Land use plays an important role in developing a comprehensive transportation system. The amount of 

land that is planned to be developed, the type of land uses, and how the land uses are mixed together 

all have a direct impact on how the transportation system will operate in the future. Understanding land 

use is critical to taking actions to maintain or enhance the transportation system. 

Population and Household Forecast 

Population data for Molalla was obtained from Portland State University’s Population Research Center 

(PRC). The PRC’s Coordinated Population Forecast for Clackamas County and areas within Urban Growth 

Boundaries (UGB) includes base year 2017 and forecast year 2035 and 2067 population estimates for the 

city of Molalla as well as estimates of persons per household. Based on the data, the population is 

currently 9,939 persons and is projected to be 15,841 persons in the year 2040; this reflects an Average 

Annual Growth Rate (AAGR) of approximately 2.2 percent per year between 2017 and 2035 and an AAGR 

of approximately 1.5 percent per year between 2035 and 2040. The persons per household is currently 

2.8 and is projected to be 2.8 in 2040. Dividing the population data by 2.8 results in an estimated 3,550 

households in 2017 and 5,658 households in the year 2040. 
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Employment Forecast 

Employment data for Molalla was obtained from the draft Economic Opportunities Analysis (EOA) 

prepared by Johnson Economics. The data includes base year 2016 and forecast year 2036 employment 

estimates for six typologies, including office, institution, flex space/business park, industrial, warehouse, 

and retail. The EOA provides an estimated number of employees for each typology and an estimated 

acreage of employment space. Based on the data, there is currently 3,586 employees and 238.9 acres of 

employment space within Molalla and there is projected to be 6,295 employees and the need for 420.9 

acres of employment space in the year 2040. 

Table 1 summarizes the population and employment data for year 2017 and forecast year 2040 

conditions. As shown, employment is expected to grow at a higher rate than the population over the 23-

year period. 

Table 1: Molalla Population and Land Use Summary 

Land Use 2017 2040 Change Annual Percent Change 

Population 9,939 15,841 5,902 2.2%/1.5% 

Households 3,550 5,658 2,108 2.2%/1.5% 

Employment 3,586 6,295 2,709 3.3% 

Acres 238.9 420.9 182.1 3.3% 

 

The population and employment data shown in Table 1 was distributed throughout the City based on 

information provided in a recent Buildable Lands Inventory (BLI) prepared by Winterbrook Planning. The 

BLI identifies the amount of vacant land within the city and the type of households and employment uses 

that can be accommodated by the land based on the current comprehensive plan and zoning 

designations. Based on the BLI, the city cannot accommodate all the household and employment growth 

that is expected within the planning period without changes to current zoning designations, development 

patterns, and/or the UGB. 

Given that the changes necessary to accommodate household and employment growth within the City 

are likely to occur within the planning horizon of the TSP, but following the development of the TSP 

Update, two land use scenarios were developed for the future conditions analysis: The first scenario 

reflects the level of development that can be accommodated within the City based on the current zoning 

designations and development patters; the second scenario reflects all the development associated with 

the population and employment growth; both scenarios reflect conditions within the current UGB. 

Attachment “B” contains additional information on the population and employment forecasts as well as 

the scenarios developed for the future conditions analysis. 

Figures 1 and 2 illustrate the changes in households and employment (jobs) associated with each land 

use scenario by Transportation Analysis Zone (TAZ). The TAZs shown in Figures 1 and 2 were developed 

as part of the TSP Update based on the current zoning designations and the location of major roadways 

and intersections throughout the City. The TAZs provide a convenient way of evaluating and summarizing 

the population and household data for the City. 
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As land uses change in proportion to each other (i.e. there is a significant increase in employment relative 

to household growth), there will be a shift in the overall operation of the transportation system. Retail 

land uses generate a higher number of trips per acre of land than residential and other land uses. The 

location and design of retail land uses in a community can greatly affect transportation system operation. 

Additionally, if a community is homogeneous in land use character (i.e. all employment or all residential), 

the transportation system must support significant trips coming to or from the community rather than 

within the community. Typically, there should be a mix of residential, commercial, and employment type 

land uses so that some residents may work and shop locally, reducing the need for residents to travel 

long distances to meet these needs. The data shown in Table 1 indicates that significant growth is 

expected in Molalla in the coming years, particularly employment opportunities. The transportation 

system should be monitored to make sure that land uses in the plan are balanced with transportation 

system capacity. 

PUBLIC TRANSIT SYSTEM NEEDS 

Transit Level-of-Service Analysis 

A transit level-of-service (LOS) analysis was conducted in accordance with the methodology described in 

TCRP Report 100: Transit Capacity and Quality of Service Manual (TCQSM). Chapter 3 of the TCQSM 

provides an extended discussion on quality of service, which is the evaluation of transit service from the 

passenger’s point-of-view. The TCQSM uses six measures to quantify service quality. Each of these 

measures is assigned a letter value, where LOS A represents the best service from the passenger 

perspective and LOS F represents the worst service. (Note that high LOS values, such as LOS A or B, may 

not reflect optimal service from the transit agency’s perspective, because the market may not support 

those service levels. The development of agency service standards helps to bridge the gap between the 

kind of service passengers would ideally want and the kind of service that is reasonable to provide, given 

available resources.) The transit LOS approach mirrors the system commonly used for streets and 

highways and allows a speedy comparison of service performance to transit passenger desires. 

Of the six available measures, three were selected for this analysis as being most relevant to a long-range 

planning effort. Table 2 summarizes the TCQSM LOS measures used and the ranges of values used to 

determine the LOS result for each measure. 

Table 2: TCQSM LOS Measures 

Level of Service 

Transit Capacity and Quality of Service Measures 

Service Frequency (minutes) Hours of Service Service Coverage 

LOS A <10 19-24 90.0-100.0% 

LOS B 10-14 17-18 80.0-89.9% 

LOS C 15-20 14-16 70.0-79.9% 

LOS D 21-30 12-13 60.0-69.9% 

LOS E 31-60 4-11 50.0-59.9% 

LOS F >60 0-3 <50.0% 



Molalla Transportation System Plan (TSP) Update Project #: 21266.0 
March 23, 2018 Page 6 

Kittelson & Associates, Inc.  Portland, Oregon 

Service Frequency 

From the user’s perspective, service frequency determines how many times an hour a user has access to 

transit service, assuming that service is provided within acceptable walking distance (measured by service 

coverage) and at the times the user wishes to travel (measured by hours of service). Service frequency 

also measures the convenience of transit service to riders and is one component of overall transit trip 

time (helping to determine the wait time at a stop). Table 3 summarizes the transit LOS analysis results 

for service frequency. 

Table 3: Service Frequency LOS Analysis 

Provider Routes Service Frequency (minutes) LOS 

South Clackamas 
Transit District 

Molalla City Bus1 60 E 

Molalla to Clackamas Community College2 45 E 

Molalla to Canby1 60 E 

1. No service is provided on Saturday or Sunday. 
2. Service is less frequent on Saturday. 

As shown in Table 3, all three routes operate at LOS E. At this level, service is provided approximately 

once per hour and puts passengers in the position of potentially spending long periods of time waiting 

for service and/or rearranging schedules to be able to take transit. 

Hours-of-Service 

Hours of service, also known as “service span,” is the number of hours during the day when transit service 

is provided along a route, a segment of a route, or between two locations. It plays as important a role as 

frequency and service coverage in determining the availability of transit service to potential users: if 

transit service is not provided at the time of day a potential passenger needs to take a trip, it does not 

matter where or how often transit service is provided the rest of the day. Table 4 summarizes the transit 

level-of-service analysis results for hours of service. 

Table 4: Hours of Service LOS Analysis 

Provider Routes Hours of Service LOS 

South Clackamas 
Transit District 

Molalla City Bus1 10 hours E 

Molalla to Clackamas Community College2 15 hours C 

Molalla to Canby1 10 hours E 

1. No service is provided on Saturday or Sunday 
2. Service is less frequent on Saturday. 

As shown in Table 4, the Molalla City Bus and Molalla to Canby bus operate at LOS E while the Molalla to 

CCC bus operates at LOS C. At LOS E, service may be limited or non-existent during peak time periods and 

commuters may have limited choice of travel times. At LOS C, bus service runs only into the early evening, 

but still provides some flexibility in one’s choice of time for the trip home. 
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Service Coverage 

Service Coverage is a measure of the area within walking distance of transit service. Areas must be within 

1/4-mile of a bus stop (or service route if there are no designated stops) or 1/2 mile of a transit station 

to be considered an area served by transit. As with the other availability measures, service coverage does 

not provide a complete picture of transit availability by itself, but when combined with frequency and 

hours of service, it helps identify the number of opportunities people have to access transit from different 

locations. Service coverage LOS evaluates the percentage of transit-supportive areas—areas that would 

typically produce the majority of a system’s ridership—that are served by transit. To qualify as a transit-

supportive area one of the following thresholds must be met: 

▪ Minimum population density of 3 households/gross acre; or 

▪ Minimum job density of 4 employees/gross acre. 

Figure 3 illustrates the transit supportive areas and the transit supportive areas served by transit. Service 

coverage is an all-or-nothing issue for transit riders—either service is available for a particular trip or it is 

not. As a result, there is no direct correlation between service coverage LOS and what a passenger would 

experience for a given trip. Rather, service coverage LOS reflects the number of potential trip origins and 

destinations available to potential passengers. As noted in Table 2, at LOS A, 90 percent or more of the 

TSA’s have transit service; at LOS F, less than half of the TSA’s have service. Table 5 summarizes the transit 

level-of-service analysis results for service coverage. 

Table 5: Service Coverage LOS Analysis 

Area Type Population Households Employment 

Transit Supportive Areas (TSA)1 7,603 2,713 2,371 

Transit Supportive Areas Served2 4,888 1,744 1,155 

Percent TSA Served by Transit 64% 64% 49% 

Level of Service D D F 

1. Area shown in Green and red in Figure 3. 
2. Area shown in Green in Figure 3. 
3. Area shown in Green and orange in Figure 3. 

Future Transit Service Coverage 

The future transit level-of-service analysis assumes that existing service frequencies, service hours, and 

service coverage is the same in the future. The only difference is the forecast population and employment 

growth result in additional transit supportive areas. Figure 4 displays the transit level of service analysis 

results for future transit service coverage. As shown, the number of transit supportive areas is expected 

to increase. While many of these areas are expected to be served by existing transit services, the 

remaining areas will require additional service routes or connections to existing routes in order to be 

served. 
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System Connectivity 

The transit level of service analysis results indicate that transit service coverage is relatively high within 

the city, meaning that most people have access to public transit. However, there are a few areas where 

additional fixed-route service could be provided to improve access to transit as well as areas where 

existing service frequencies and hours of service could be increased to make public transit a more viable 

option for commuting. 

Fixed-Routes 

The areas shown in red in Figures 3 and 4 represent areas that support transit service under existing 

and/or future conditions but lack service. These areas could be served by providing new service or re-

routing existing service along streets that currently do not provide service. The following provides a 

summary of the streets where transit service could be provided to address the need in these areas: 

▪ Shirley Street from Cole Avenue to OR 211, 

▪ OR 211 from Shirley Street to Mathias Road, 

▪ Mathias Road from OR 211 to 5th Street, and 

▪ 5th Street from Mathias Road to Swiegle Avenue. 

Service along these streets would increase service coverage within the areas that currently support 

transit service, as well as the areas that are projected to support transit service in the future. 

Transit Stops 

Transit stop amenities such as signs, benches, shelters, and lighting can enhance transit service and make 

it more user-friendly. Amenities that make transit service as comfortable and accommodating as possible 

may help encourage ridership. South Clackamas Transportation District (SCTD) does not have guidelines 

for the types of transit infrastructure to include at stops; however, they do provide signs, benches, and 

shelters at select stop locations. Based on SCTDs current routes and schedules, which identifies specific 

stop locations, SCTD should consider signage and other amenities at the following locations: 

▪ OR 213 at Meadow Drive (northbound) 

▪ OR 213 at Toliver Road (northbound and southbound) 

▪ OR 213/OR 211 (eastbound) 

▪ OR 211 at Leroy Avenue (eastbound) 

▪ OR 211 at Kennel Avenue (eastbound) 

Park-and-Rides 

Park-and-ride facilities provide parking for people who wish to transfer from their personal vehicle to 

public transportation or carpools/vanpools. Park-and-rides are frequently located near major 

intersections, at commercial centers, or on express and commuter bus routes. It is Oregon state policy 

to encourage the development and use of park-and-ride facilities at appropriate urban and rural locations 

adjacent to or within the highway right-of-way. Park-and-ride facilities can provide an efficient method 

to enhance access to transit service to and from low density areas, connecting people to jobs, and provide 

an alternate mode to complete long-distance commutes. 
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As indicated in Tech Memo 4: Existing Transportation System, there are currently no park and ride 

facilities located within Molalla. While the transit level of service analysis indicates that most people can 

access transit from their homes, a park and ride could encourage more people to routinely choose transit 

for their daily commute. Figure 5 illustrates the public transit system needs for Molalla. 

Transportation Disadvantaged 

The primary transportation disadvantaged populations in Molalla include minorities, elderly people, 

youth, and people with low income (See Tech Memo 4: Existing Transportation System for additional 

information on the location and concentration of these populations in Molalla). These populations rely 

on the public transit system to meet daily needs, including access to schools, parks, churches, and other 

essential destinations throughout the City. The City of Molalla should continue to support SCTD and 

Clackamas County in their efforts to provide services to these populations. Also, because the needs of 

these populations are expected to increase, Molalla should work with service providers to assess the 

needs and develop ways to best meet them. 

PEDESTRIAN SYSTEM NEEDS 

Pedestrian facilities, such as sidewalks, shared-use paths, off street trails, as well as marked and 

unmarked, signalized and unsignalized pedestrian crossings are essential elements of the city’s 

pedestrian system. While these facilities are currently provided along many city streets, there are many 

more streets where these facilities are needed to improve pedestrian access and connectivity. The 

following provides a summary of the pedestrian system needs within Molalla, which is based on the gaps 

and deficiencies identified in Tech Memo 4: Existing Transportation System and a system-level analysis 

of the pedestrian facilities located along arterial and collector streets. As described below, the most 

common overall need is to provide a safe and interconnected pedestrian system that encourages people 

to walk, especially for trips less than one-half mile in length. 

Pedestrian Level of Traffic Stress Analysis 

The pedestrian facilities located along the city’s arterial and collector streets were evaluated in an effort 

to identify potential issues that could be addressed as part of the TSP update. The Oregon Department 

of Transportation (ODOT) Analysis Procedures Manual (APM) provides a methodology for evaluating 

pedestrian facilities within urban and rural environments called Pedestrian Level of Traffic Stress (PLTS). 

As applied by ODOT, this methodology classifies four levels of traffic stress that a pedestrian can 

experience on the roadway, ranging from PLTS 1 (little traffic stress) to PLTS 4 (high traffic stress). A road 

segment that is rated PLTS 1 generally has low traffic volumes and travel speeds and has sidewalks that 

are separated from vehicular traffic. These segments are generally suitable for all users, including 

children. A road segment that is rated PLTS 4 generally has high traffic volumes and travel speeds and is 

perceived as unsafe by most adults. Road segments rated PLTS 4 also include those with no sidewalks or 

other pedestrian facilities. Per the APM, PLTS 2 is considered a reasonable target for most pedestrian 

facilities due to its acceptability for the majority of people. 
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The PLTS score is based on four criteria, including sidewalk condition, physical buffer type, total buffering 

width, and general land use. All four criteria are scored from 1 to 4 and the highest score determines the 

overall score for the road segment. Figure 6 illustrates the results of the PLTS analysis for Molalla’s arterial 

and collector streets. It is important to note that while some segments are shown as PLTS 3 or 4, they 

may have shorter segments with lower PLTS scores. Table 6 summarizes the detailed results of the PLTS 

analysis, which includes the scores for each criterion. 

As shown, there are 19 road segments rated PLTS 3 and 25 road segments rated PLTS 4. A majority of the 

roadway segments rated PLTS 3 have sidewalks in poor-to-fair conditions and are less than five feet wide. 

In order for these segments to be rated PLTS 2, the sidewalks in poor condition would need to be 

reconstructed and widened to a minimum of six feet when curb tight, or five feet when separated, 

whereas the sidewalks in fair condition would only require widening. A smaller number of roadway 

segments are also rated PLTS 3 due to having curb tight sidewalks on roadways with a posted speed limit 

of 30 mph or higher. In order for these segments to be rated PLTS 2, the posted speed limit would need 

to be reduced to 25 mph or a physical buffer would need to be installed between the sidewalk and the 

vehicle travel lane. 

The majority of segments rated PLTS 4 have no sidewalks or other pedestrian facilities to accommodate 

pedestrians. Additionally, the majority of sidewalk segments along OR 213 and OR 211 are curb tight with 

a posted speed between 25 - 45 mph resulting in a rating of PLTS 4. Attachment “C” contains detailed 

information on the PLTS analysis results. 
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System Connectivity 

A well-connected pedestrian system provides continuous sidewalks and other pedestrian facilities 

between essential destinations, such as residential neighborhoods, schools, parks, and retail/commercial 

centers. Strategies to improve pedestrian connectivity include identifying, prioritizing, and ultimately 

constructing new sidewalks, shared-use paths and trails, pedestrian crossings, and connections between 

neighborhoods. The following provides a summary of connectivity needs for the pedestrian system. 

Sidewalks 

As indicated in Tech Memo 4: Existing Transportation System and in the PLTS analysis described above, 

there are several arterial and collector streets that need new sidewalks or updates to existing sidewalks 

and other pedestrian facilities to improve connectivity. Figure 7 illustrates the pedestrian system needs 

within Molalla. The following summarizes the arterial and collector streets where there is a need to fill in 

the gaps in the existing sidewalk network or install new sidewalks along one or two sides of the roadway: 

▪ 5th Street between Stowers Road and Mathias Road – install sidewalks on both sides 

▪ Cole Avenue between OR 211 and Frances Street – fill in gaps on east side 

▪ Frances Street between N Molalla Avenue and Cole Avenue – fill in gaps on south side 

▪ Leroy Avenue between Toliver Road and OR 212 – fill in gaps on east side 

▪ Mathias Road between south city limits and OR 211 – install sidewalks on both sides 

▪ N Molalla Avenue between Heintz Street and north city limits – fill in gaps on both sides 

▪ S Molalla Avenue between 5th Street and south city limits – fill in gaps on both sides 

▪ OR 211 between the west city limit and OR 213 – install sidewalks on both sides 

▪ OR 211 between OR 213 and N Molalla Avenue –fill in gaps on both sides 

▪ OR 211 between Mathias Road and Shirley Street – install sidewalks on both sides 

▪ OR 213 between south city limit and OR 211 – fill in gaps on both sides 

▪ OR 213 between OR 211 and north city limit – fill in gaps on both sides 

▪ Shirley Street between N Molalla Avenue and OR 211 – fill in gaps on both sides 

▪ Ridings Avenue between OR 211 and Toliver Road – fill in gaps on both sides 

▪ Toliver Road between west city limits and OR 213 – fill in gaps on both sides 

▪ Toliver Road between OR 213 and N Molalla Avenue – fill in gaps on north side 

In addition to the arterial and collector streets, there are several neighborhood route and local streets 

that have been identified in previous planning documents as serving a critical need for local residents. 

The following summarizes the streets where there is a need to fill in the gaps in the existing sidewalk 

network or install new sidewalks along one or two sides of the streets: 

▪ 2nd Street between S Molalla Avenue and Eckerd Avenue – fill in gaps on both sides 

▪ 3rd Street between S Molalla Avenue and Eckerd Avenue – fill in gaps on both sides 

▪ 4th Street between S Molalla Avenue and Eckerd Avenue – fill in gaps on both sides 
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▪ 7th Street between Stowers Road and Mathias Road – install sidewalks on both sides 

▪ 7th Street between Metzler Road and S Molalla Avenue – install sidewalks on both sides 

▪ Fenton Street between OR 211 and Shirley Street – fill in gaps on both sides 

▪ Grange Avenue between OR 211 and Heintz Street – fill in gaps on the eastern side 

▪ Heintz Street from N Molalla Avenue to Cole Avenue - fill in gaps on both sides 

▪ Industrial Way from Toliver Road to southern terminus – fill in gaps on the east side 

▪ Kennel Avenue from OR 211 to Ross Street – fill in gaps on both sides 

▪ Metzler Street between OR 211 and 7th Street – fill in gaps on both sides 

▪ Stowers Road between OR 211 and 7th Street – fill in gaps on both sides 

The following provides a summary of the general needs associated with sidewalks within Molalla: 

▪ Lighting is needed along roadways where light levels are inconsistent with City standards. 

▪ Wider sidewalks are needed where curb tight sidewalks are less than six feet wide and 
where sidewalks with landscape strips are less than five feet. 

▪ New sidewalks or repairs to existing sidewalks are needed where sidewalk conditions are 
poor or very poor. 

▪ Physical buffers are needed adjacent to roadways without on-street bike lanes or on-street 
parking lanes and when vehicle speeds are equal to or greater than 35 mph. 

Pedestrian Crossings 

Pedestrian crossings along the city’s arterial and collector streets are limited to major intersections and 

a few key mid-block crossing locations near pedestrian destinations. There is one marked pedestrian 

crossing along OR 213 at the intersection of OR 213 and OR 211 that includes pedestrian push buttons 

and pedestrian signal heads. There are several unsignalized pedestrian crossings along OR 211, most 

notably within the Special Transportation Area (STA) between Hart Avenue and Grange Avenue. 

Unsignalized pedestrian crossings are also consistently provided along Molalla Avenue from Shirley 

Street to E 3rd Street. However, there are several additional locations where marked pedestrian crossings 

are needed to provide connectivity as well as access to schools, parks, and other essential destinations 

within the city. The following summarizes the additional pedestrian crossing needs: 

▪ Enhanced pedestrian crossing at OR 213 and Meadow Drive 

▪ Enhanced pedestrian crossing at OR 213 and Toliver Road 

▪ Enhanced pedestrian crossing at OR 211 and Molalla Forest Road 

▪ Enhanced pedestrian crossing at OR 211 and N Hezzie Lane 

▪ Enhanced pedestrian crossing at OR 211 and Metzler Avenue 

▪ Enhanced pedestrian crossing at OR 211 and Grange Avenue 

▪ Enhanced pedestrian crossing at OR 211 and Cole Avenue 

▪ Enhanced pedestrian crossing at OR 211 and Stowers Road 
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▪ Enhanced pedestrian crossing at Toliver Road and Industrial Way 

▪ Enhanced pedestrian crossing at Toliver Road and Zimmerman Lane 

▪ Enhanced pedestrian crossing at Toliver Road and Leroy Avenue 

▪ Enhanced pedestrian crossing at Toliver Road and Ridings Avenue 

▪ Enhanced pedestrian crossing at Toliver Road and Kennel Avenue 

▪ Enhanced pedestrian crossing at 5th Street and May Street 

▪ Enhanced pedestrian crossing at 5th Street and Stowers Road 

▪ Enhanced pedestrian crossing at Leroy Avenue and Heintz Street 

Figure 7 also illustrates the locations of the crossing needs. An enhanced pedestrian crossing at each of 

these locations would improve connectivity along the roadways as well as access to essential 

destinations. 

Shared-Use Paths and Trails 

Shared-use paths and trails are designated pathways for cyclists and pedestrians. As indicated in Tech 

Memo 4: Existing Transportation System, there are several shared-use paths and trails located 

throughout the City of Molalla. The segment of Molalla Forest Road from Toliver Road to OR 211 is an 

unimproved shared-use path that provides connectivity for non-motorized users. Access to the path is 

provided at Toliver Road and OR 211 although the entrance at OR 211 is constrained due to the 

overgrowth of shrubbery. Improving this segment and developing a new segment from OR 211 to 

Mathias Road would provide an enhanced east-west connection for pedestrians and bicyclists and help 

support healthy transportation options within Molalla. The segment of the Molalla Western Railway spur 

line located between Toliver Road and Heintz Street is another unimproved shared-use path that 

provides connectivity for non-motorized users. Improving this segment and developing a new segment 

along the former Molalla Western Railway spur line from Toliver Road to the north city limits and from 

Heintz Street to 5th Street would provide an enhanced north-south connection for pedestrian and 

bicyclists. The following summarizes the shared-use paths and trail needs within Molalla: 

▪ Shared-use path along Molalla Forest Road from Toliver Road to OR 211. 

▪ Shared-use path along Molalla Forest Road from OR 211 to Mathias Road. 

▪ Shared-use path along the Molalla Western Railway line from north city limits to OR 211. 

▪ Shared-use path along the Molalla Western Railway line from OR 211 to E 5th Street. 

Pedestrian Accessways 

Connections between cul-de-sacs and adjacent roadways can significantly reduce travel distances for 

pedestrians, thereby, encouraging more people to walk. Appropriate improvements should provide for 

more direct, convenient, and safe bicycle and pedestrian travel within and between residential areas and 

neighborhood activity centers. Molalla has a few accessways that create connections between 

neighborhoods and pedestrian and bicycle routes. Additional accessways are not always possible due to 



Molalla Transportation System Plan (TSP) Update Project #: 21266.0 
March 23, 2018 Page 23 

Kittelson & Associates, Inc.  Portland, Oregon 

topography and existing development patterns. However, The City should identify opportunities for 

future accessways and require developers to install accessways along with future development. 

BICYCLE SYSTEM NEEDS 

Bicycle facilities, such as on-street bike lanes, shoulder bikeways, shared roadway pavement 

markings/signs, bicycle parking, and wayfinding signage are essential elements of the city’s bicycle 

system. While these facilities are currently provided along a few city streets, a majority of city streets are 

in need of these facilities to improve bicycle access and connectivity. The following provides a summary 

of the bicycle system needs within Molalla, which are based on the gaps and deficiencies identified in 

Tech Memo 4: Existing Transportation System and a system-level analysis of the bicycle facilities located 

along arterial and collector streets. As described below, the most common overall need is to provide a 

safe and interconnected bicycle system that encourages people to ride their bicycles, especially for trips 

less than three miles in length. 

Bicycle Level of Traffic Stress Analysis 

The bicycle facilities located along the city’s arterial and collector streets were evaluated in an effort to 

identify potential issues that could be addressed as part of the TSP update. The APM provides a 

methodology for evaluating bicycle facilities within urban and rural environments called Bicycle Level of 

Traffic Stress (BLTS). As applied by ODOT, this methodology classifies four levels of traffic stress that a 

bicyclist can experience on the roadway, ranging from BLTS 1 (little traffic stress) to BLTS 4 (high traffic 

stress). A road segment that is rated BLTS 1 generally has low traffic volumes and travel speeds and is 

suitable for all cyclists, including children. A road segment that is rated BLTS 4 generally has high traffic 

volumes and travel speeds and is perceived as unsafe by most adults. Per the APM, BLTS 2 is considered 

a reasonable target for bicycle facilities due to its acceptability with the majority of people. 

The BLTS score is determined based on the speed of the roadway, the number of travel lanes per 

direction, the presence and width of an on-street bike lane and/or adjacent parking lane, and several 

other factors such as the presence of a centerline. Figure 8 illustrates the results of the BLTS analysis for 

Molalla’s arterial and collector streets. It is important to note that while some segments are shown as 

BLTS 3 or 4, they may have shorter segments with lower BLTS scores. Table 7 summarizes the detailed 

results of the BLTS analysis. As shown, there six segments rated BLTS 3 and fifteen segments rated BLTS  4. 

A majority of the segments rated BLTS 3 have striped bike lanes, however they are too narrow for 

roadway conditions. In order for these segments to be rated BLTS 2, the striped bike lanes would need 

to be widened to a minimum of 6 feet and the posted speed limit would need to be reduced to 25 mph. 

Other segments rated BLTS 3 were evaluated as shared roadways. In order for these segments to be 

rated BLTS 2, the speed would need to be reduced to 25 mph or the centerline would need to be 

removed. 
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A majority of the segments rated BLTS 4 are located along OR 213 and OR 211 where posted speeds range 

from 25 to 45 mph and bike lanes are not present. The segment of N Molalla Avenue north of Glory Lane 

is also rated BLTS 4 due to the posted speeds exceeding 25 mph and the lack of bike lanes. In order for 

these segments to be rated BLTS 2, bike lanes with a minimum width of 6 feet would need to be installed 

and the speed limit would need to be reduced to 30 mph. Enhanced facilities, such as shared-use paths 

or buffered bike lanes may also be needed in some areas where traffic volumes and/or travel speeds 

cannot be reduced. It should also be noted that a majority of the shared-roadway segments that were 

rated BLTS 2 could include signage and potentially striping to remind motorist to share the road. The 

signing and striping can also provide important wayfinding for bicyclists to inform them of the preferred 

bicycle route. 

System Connectivity 

A well-connected bicycle system provides continuous bike lanes and other bicycle facilities between 

essential destinations, such as residential neighborhoods, schools, parks, and retail/commercial centers. 

Strategies to improve bicycle connectivity include identifying, prioritizing, and ultimately constructing 

new on-street bike lanes, shared-use pavement markings, bicycle crossings, shared-use paths, and bicycle 

parking. 

On-street Bike Lanes 

As indicated in Tech Memo 4: Existing Transportation System and in the BLTS analysis described above, 

there are several arterial and collector streets that need new on-street bike lanes and other bicycle 

facilities to improve connectivity. Figure 9 illustrates the bicycle system needs within Molalla. The 

following summarizes the arterials and collector streets where there is a need for new on-street bike 

lanes on one or two sides of the roadway: 

▪ 5h Avenue from S Molalla Avenue to Mathias Road 

▪ OR 213 from OR 211 to north city limits 

▪ OR 213 from OR 211 to south city limits 

▪ OR 211 from OR 213 to Shaver Avenue 

▪ OR 211 from Fenton Avenue to east city limits 

▪ N Molalla Avenue from Heintz Street to north city limits 

▪ S Molalla Avenue from 5th Street to south city limits 

▪ Toliver Road from west city limits to OR 213 

▪ Toliver Road from OR 213 to Zimmerman Lane 

▪ Mathias Road from OR 211 to south city limits 
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Shared-Use Streets 

Arterials and collectors cannot fully address bicycle travel needs in and around the city. Bicycle trips can 

and should be accommodated on lower classified streets with lower traffic volumes and travel speeds 

that offer parallel or alternative routes to essential destinations, such as schools, parks, and 

retail/commercial centers. These facilities could be designated as shared-use streets or could have a 

specific designation such as a “bike boulevard” where treatments are applied to the roadway to enhance 

the bicycle environment and/or make additional connections to bicycle destinations. There are several 

streets where shared roadway pavement markings could be used to improve access and circulation for 

cyclists. The streets include: 

▪ 7th Avenue from Stowers Road to Mathias Road 

▪ Center Avenue from OR 211 to Heintz Street 

▪ N Cole Avenue from Frances Street to OR 211 

▪ Francis Street from Molalla Avenue to N Cole Avenue 

▪ Heintz Street from Leroy Avenue to N Cole Avenue 

▪ Industrial Way from OR 211 to southern terminus 

▪ Kennel Avenue from OR 211 to Toliver Road 

▪ Leroy Avenue from OR 211 to Toliver Road 

▪ Meadow Drive-Village Drive from OR 213 to Toliver Road 

▪ S Molalla Avenue from OR 211 to 5th Street 

▪ N Molalla Avenue from OR 211 to Heintz Street 

▪ OR 211 from Shaver Avenue to Fenton Avenue 

▪ Ridings Avenue from Toliver Road to OR 211 

▪ Shirley Street from N Molalla Avenue to OR 211 

▪ Stowers Road from OR 211 to 7th Avenue 

▪ Toliver Drive from Toliver Road to N Molalla Avenue 

Bicycle Crossings 

Intersections are typically the most dangerous locations within a bicycle network, as there are a high 

number of conflict points with right and left-turning vehicles and cross street traffic. There are various 

configurations for addressing bicycle needs alongside right-turn lanes, although the desired configuration 

is to have the right-turn lane to the right of the bicycle lane, with right-turning vehicles yielding to through 

cyclists as they cross the bicycle lane. The following summarizes the bicycle crossing needs within Molalla 

with a focus on existing intersections that do not provide bicycle crossings. 

▪ Enhanced bicycle crossing at OR 213 and Vick Road 

▪ Enhanced bicycle crossing at OR 213 and Meadow Drive 
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▪ Enhanced bicycle crossing at OR 213 and Toliver Road 

▪ Enhanced bicycle crossing at OR 213 and OR 211 

▪ Enhanced bicycle crossing at OR 211 and Ona Way 

▪ Enhanced bicycle crossing at OR 211 and Leroy Avenue 

▪ Enhanced bicycle crossing at OR 211 and Ridings Avenue 

▪ Enhanced bicycle crossing at OR 211 and Molalla Avenue 

▪ Enhanced bicycle crossing at OR 211 and Mathias Road 

▪ Enhanced bicycle crossing at OR 211 and Shirley Street 

▪ Enhanced bicycle crossing at N Molalla Avenue and Vick Road 

▪ Enhanced bicycle crossing at N Molalla Avenue and Francis Street 

▪ Enhanced bicycle crossing at N Molalla Avenue and Toliver Road 

▪ Enhanced bicycle crossing at N Molalla Avenue and Shirley Street 

▪ Enhanced bicycle crossing at N Molalla Avenue and Heintz Street 

▪ Enhanced bicycle crossing at S Molalla Avenue and 5th Street 

Figure 9 also illustrates the locations of the crossing needs. An enhanced bicycle crossing at each of these 

locations would improve connectivity along the roadways as well as access to essential destinations. 

Bicycle Parking 

The availability of bicycle parking is an important component of a well-designed bicycle system. Lack of 

proper storage facilities discourages potential riders from traveling by bicycle. Bicycle racks should be 

located at significant activity generators including schools, parks, and retail/commercial areas. Bicycle 

racks should be placed in highly-visible locations and within convenient proximity to main building 

entrances. Bicycle racks should be designed to provide two points of contact to the bicycle (e.g., so the 

user can lock both the wheel and the frame to the rack). Bicycle lockers or other storage facilities would 

be helpful at locations where long-term parking is expected, such as major employment centers. The 

attractiveness of bicycle parking may also be improved by providing covered parking and/or secured 

facilities where bicycles may be locked away. 

The city’s bicycle parking standards are found in Chapter 17-3.5.040 of the Molalla Municipal Code. Table 

17-3.5.040.A lists the minimum number of required bicycle parking spaces by land use. Bicycle parking is 

required for new multi-family residential, commercial, industrial, community service, parks, schools, 

institutional uses and places of worship, and other uses. See Table 3 in Tech Memo 1 for preliminary 

recommendations regarding potential changes to bicycle parking standards. 
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MOTOR VEHICLE SYSTEM NEEDS 

A well-connected transportation network minimizes the need for out-of-direction travel while supporting 

an efficient distribution of travel demand among multiple parallel roadways. The most common example 

of an efficient transportation network is the traditional grid system, with north-south and east-west 

streets spaced at generally equal distance. OR 213, OR 211, Molalla Avenue, Toliver Road, and Mathias 

Road are all part of a larger grid system that provides connectivity on a regional level as well as 

connectivity within Molalla. At a high level, Molalla’s street network is generally well spaced, forming a 

grid system for its arterials and collector streets. A detailed look at Molalla’s neighborhood and local 

streets shows that many neighborhoods in Molalla are made up of less connected networks of cul-de-

sacs and stub streets that conform to the industrial land uses or natural landscape features. The following 

sections highlight the needs associated with street system connectivity within Molalla. 

Arterial Streets 

Per the city’s current TSP, arterials are primarily intended to serve traffic entering and leaving the urban 

area. While arterials may provide access to adjacent land uses, that function is subordinate to the travel 

service provided to major traffic movements. Arterials are the longest-distance, highest-volume 

roadways within the UGB. Although the streets focus on serving longer distance trips, pedestrian and/or 

bicycle activities often are also associated with the arterial streetscape. 

Based on a review of the existing arterial system within Molalla as well as the unincorporated areas that 

surround Molalla, there may be a need for a new arterial that connects N Molalla Avenue to OR 211 north 

of the UGB and a new arterial that connects OR 213 to Molalla Avenue and Mathias Road south the UGB. 

▪ Clackamas County owns and operates the roadways north of the UGB. Vick Road provides 
an east-west connection between OR 213 and Molalla Avenue; Vaugh Road provides an 
east-west connection between Molalla Avenue and OR 211. Clackamas County classifies 
Vick Road (and N Molalla Avenue) as a minor arterial (or major collector per Molalla 
standards) and Vaughn Road as a local street. If/when these streets are incorporated into 
the Molalla UGB, the City should consider maintaining the classification of Vick Road (and N 
Molalla Avenue) and reclassifying Vaugh Road as an arterial. They could also consider 
extending Vick Road, east to Vaughn Road. 

▪ Clackamas County also owns and operates the roadways south of the UGB. There are 
currently no roadways that provide a continuous connection between OR 213 and Molalla 
Avenue. Warrick Road may provide an opportunity to create an east-west connection in the 
future. If/when these streets are incorporated into the Molalla UGB, the City should 
consider creating a continuous connection between OR 213 and Molalla Avenue and 
reclassifying the streets as an arterial. 

Collector Streets 

Per the city’s current TSP, collector streets facilitate the movement of city traffic within the UGB. 

Collectors provide some degree of access to adjacent properties, while maintaining circulation and 

mobility for all users. Major collectors are distinguished by their connectivity and higher traffic volumes, 
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although they are designed to carry lower traffic volumes at slower speeds than arterials. Major 

collectors are characterized by two or three-lane facilities. Minor collectors carry lower volumes than 

major collectors and have two-lane cross-sections. 

Based on a review of the existing collector street system, there may be a need for several new collector 

streets within the City, including a new collector south of OR 211 that connects Mathias Road to Molalla 

Avenue and OR 211, a new collector between Molalla Avenue and OR 213, and a new collector east of 

Molalla Avenue. Additional information on these potential needs is provided below. 

▪ New east-west collector – 5th Street and Leroy Avenue are designated as collector streets in 
the city’s current TSP. Connecting these streets by creating a new roadway segment south 
of OR 211 would allow for increased connectivity within the City while providing a new 
continuous connection from Mathias Road to Molalla Avenue. The area between 5th Street 
and Leroy Avenue is largely occupied by low density land use including a wood mill and self-
storage units. 

▪ New north-south collector – OR 213 and Molalla Avenue are located approximately 1.4 
miles apart; therefore, a new collector could be identified between the two streets to 
improve connectivity within the city. The city’s current TSP identifies an extension of Ridings 
Avenue as a potential connection; however, existing development patterns preclude the 
future connection. Per discussions with City staff, Marry Drive should be amended to reflect 
a major collector designation in the TSP Update. 

▪ New north-south collector – Molalla Avenue and OR 211 are located approximately 1.0 
miles apart; therefore, a new collector could be identified between the two streets to 
improve collector connectivity within the City. The city’s current TSP identifies an extension 
of N Cole Avenue as a potential connection; this connection is still feasible today. 

▪ Molalla Forest Road is identified as an arterial in the city’s current TSP. This designation was 
primarily based on the notion that Molalla Forest Road would become a freight route 
allowing trucks to bypass the downtown area. Based on the existing functionality of Molalla 
Forest Road as well as conversations with City staff, Molalla Forest Road should be 
amended to reflect a major collector designation in the TSP Update and OR 211 should be 
amended to reflect an arterial designation in the TSP Update. 

Neighborhood Streets 

Per the city’s current TSP, the primary function of neighborhood streets is to connect neighborhoods 

with the collector and arterial street system, facilitate the movement of local traffic, and provide access 

to abutting land uses. Speeds on these facilities should remain low to ensure community livability and 

safety for pedestrians and bicyclists of all ages. On-street parking is more prevalent and pedestrian 

amenities are typically provided. Striped bike lanes are unnecessary for most neighborhood streets 

because the traffic volumes and speeds should allow cyclists to travel concurrently with motorists. Based 

on a review of the existing neighborhood street network, there may be a need for two new neighborhood 

streets between OR 213 and Leroy Avenue as well as several extensions of existing neighborhood streets. 

Additional information on these potential needs is provided below. 
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▪ New north-south neighborhood street – OR 213 and Leroy Avenue are approximately 0.75 
miles apart; therefore, two new neighborhood streets could be identified to improve 
connectivity. This may involve changing the designation of existing roadways and/or 
constructing new roadways to better meet the needs. 

▪ Meadow Drive is identified as a major collector between OR 213 and Meadowlawn Place in 
the city’s current TSP. Based on the existing functionality of Meadow Drive as well as 
conversations with City staff, Meadow Drive should be amended to reflect a neighborhood 
street designation in the TSP Update. 

▪ Several neighborhood street extensions are also identified in the current TSP that are still 
viable today. The extensions include: 

 Cascade Lane to the north of the UGB 

 Harvey Lane to the north of the UGB 

 Church Street to the east of the UGB 

 Affolter Avenue to Francis Street and to the north of the UGB 

 Commercial Parkway south to the private road 

Per discussions with City staff, the neighborhood street designation may be combined with the minor 

collector street designation and the streets currently designated as neighborhood streets may be 

redesignated as minor collectors or local streets as appropriate. Figure 10 illustrates the arterial, 

collector, and neighborhood street connectivity needs. 

Local Street 

Per the city’s current TSP, local streets are primarily intended to provide access to abutting land uses. 

Local street facilities offer the lowest level of mobility and consequently tend to be short, low-speed 

facilities. As such, local streets should primarily serve passenger cars, pedestrians, and bicyclists; heavy 

truck traffic should be discouraged. On-street parking is common and sidewalks are typically present. 

Figure 11 illustrates the local street connectivity needs within Molalla. The arrows shown in Figure 11 

represent the placement and general direction of potential connections. The following summarizes the 

opportunities identified in Figure 11 to show the potential impact of the connection on local street 

connectivity. 

▪ Faurie Street from roadway terminus to Miller Street 

▪ Eric Drive from roadway terminus to north 

▪ Rachel Lane from roadway terminus to north 

As new development occurs, the opportunities identified in Figure 11 should be implemented to create 

a more efficient local street network. It should be noted that the Faurie Street extension is located within 

public right-of-way and therefore, will likely not be a challenge to develop as part of future development 

or redevelopment. 
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Future Traffic Operations 

Future traffic operations were evaluated at the sixteen study intersections in accordance with the 

assumptions and methodologies identified in Tech Memo 2A: TSP Analyses and Methodology. 

Forecast Traffic Volumes 

Forecast traffic volumes were developed for the study intersections based on the Cumulative Analysis 

methodology described in the ODOT APM. This type of analysis combines growth in regional traffic 

volumes with growth in local traffic volumes associated with projected household and employment 

growth within the city. A summary of the traffic volume projection process is provided below. 

Cumulative Analysis 

The cumulative analysis process accounts for the following four categories of vehicle trips. 

▪ External-External (through trips): vehicles with an origin and destination outside the city 
limits. An example of an external-external trip is someone traveling from Oregon City to 
Silverton along OR 213 or from Woodburn to Estacada along OR 211. 

▪ External-Internal (inbound trips): vehicles with an origin outside the city limits and a 
destination inside the city limits. An example of an external-internal trip is someone who 
works in Portland or Salem but returns home to Molalla during the evening peak hour. 

▪ Internal-External (outbound trips): vehicles with an origin inside the city limits and a 
destination outside the city limits. An example of an internal-external trip is someone who 
works in Molalla but returns home to Silverton during the evening peak hour. 

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

There are several steps required to prepare a cumulative analysis, including: 

▪ Developing a growth rate projection for highway traffic volumes; 

▪ Identifying where household and employment growth is likely to occur in the community; 

▪ Developing estimates of the number of vehicle trips associated with household and 
employment growth, and; 

▪ Allocating those trips across the city to various growth areas. 

An overview of each of these steps is presented below. 

Regional Traffic Growth 

ODOT’s Future Volume Tables were used to develop regional growth rates for OR 213 and OR 211. Based 

on the tables, traffic volumes along OR 213 are projected to increase by approximately 46 percent north 

of the city limits and by 50 percent south of the city limits. Similarly, traffic volumes along OR 211 are 

projected to increase by approximately 50 percent west of the city limits and 37 percent east of the city 

limits. These growth rates were applied to existing traffic volumes along OR 213 and OR 211 to represent 

growth in regional traffic volumes. 



Molalla Transportation System Plan (TSP) Update Project #: 21266.0 
March 23, 2018 Page 37 

Kittelson & Associates, Inc.  Portland, Oregon 

Household and Employment Growth 

Projected household and employment growth also contributes to future growth in traffic volumes. 

Growth estimates were developed based on the PRC’s Coordinated Population Forecast for Clackamas 

County, the draft Economic Opportunities (ECO) Analysis prepared by Johnson Economics, and the 

Buildable Land Inventory (BLI) prepared by Winterbrook Planning, as well as a review of existing land use, 

zoning designations, and development patterns. Additional information on projected household and 

employment growth is provided earlier in this memo and in Attachment “B”. 

Trip Generation 

The projected household and employment growth can be equated to increases in local traffic volumes 

by calculating the trip generation of the future uses. Trip generation estimates were prepared for the TSP 

update based on information provided in the standard reference manual, Trip Generation, 9th Edition, 

published by the Institute of Transportation Engineers (ITE). Tables D-1 and D-2 in Attachment “D” 

summarize the total trips by TAZ for scenario 1 and 2 respectively. As indicated earlier in this memo, 

Scenario 1 reflects the level of development that can be accommodated within the City based on the 

current zoning designations and development patters; the second scenario reflects all the development 

associated with the population and employment growth; both scenarios reflect conditions within the 

current UGB. 

Traffic Analysis Zones 

The trips associated with the projected household and employment growth were distributed throughout 

the city based on the type of trips (i.e. external-external, external-internal, internal-external, internal-

internal) and the location of the TAZs developed for the project. Additional information on the TAZs is 

provided earlier in this memo and in Attachment “B”. 
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Peak Hour Traffic Operations (Scenario 1) 

Figure 12 illustrates the location of the study intersections. Figure 13 and Table 8 summarize the peak 

hour traffic operations at the study intersections under year 2040 traffic conditions (Scenario 1). 

Attachment “E” contains the year 2040 traffic conditions (Scenario 1) worksheets. 

Table 8: Peak Hour Traffic Operations – Year 2040 Traffic Conditions (Scenario 1) 

Map 
ID Intersection 

Existing 
Level of 
Service 
(LOS) 

Future 
Level of 
Service 
(LOS) Delay (Sec) 

Volume/ 
Capacity 

(V/C) 

Measure of Effectiveness 
(MOE) 

MOE 
Met? Agency Maximum 

1 OR 213/Vick Road D F >50.0 0.30 ODOT v/c 0.80 Yes 

2 OR 213/Meadow Drive C F >50.0 0.77 ODOT v/c 0.90 Yes 

3 OR 213/Toliver Road F F >50.0 >1.0 ODOT v/c 0.90 No 

4 OR 213/OR 211 C F >80.0 >1.0 ODOT v/c 0.90 No 

5 OR 211/Ona Way C F >50.0 >1.0 ODOT v/c 0.90 No 

6 OR 211/Leroy Avenue C F >50.0 >1.0 ODOT v/c 0.90 No 

7 OR 211/Ridings Avenue C F >50.0 0.90 ODOT v/c 0.90 Yes 

8 OR 211/S Molalla Avenue E F >80.0 >1.0 ODOT v/c 1.01 No 

9 OR 211/Mathias Road2 C F >50.0 0.68 ODOT v/c 0.95 Yes 

10 OR 211/Shirley Street B C 17.9 0.19 ODOT v/c 0.90 Yes 

11 N Molalla Avenue/Vick Road B B 12.0 0.14 City LOS E Yes 

12 N Molalla Avenue/Toliver Road B C 23.0 0.58 City LOS E Yes 

13 N Molalla Avenue/Shirley Street B C 19.5 0.36 City LOS E Yes 

14 N Molalla Avenue/Heintz Street B C 20.5 0.21 City LOS E Yes 

15 S Molalla Avenue/5th Street B C 24.7 0.40 City LOS E Yes 

16 5th Street/Mathias Road B B 11.1 0.10 City LOS E Yes 

Notes: 
LOS = Intersection Level of Service (Signal), Critical Movement Level of Service (TWSC). 
Delay = Intersection Average vehicle delay (Signal), critical movement vehicle delay (TWSC). 
V/C = Intersection V/C (Signal) critical movement V/C (TWSC). 
MOE  = Measure of Effectiveness 

1. The OR 211/Molalla Avenue intersection is located within a Special Transportation Area (STA). STAs allow for higher levels of congestion and 
therefore, have higher mobility targets. 
2. The OR 211/Mathias Road intersection was evaluated as three separate intersections due to its unique configuration and functionality. The most 
critical movement of the three intersections was used to represent the intersection operations. 

 

As shown in Table 8, five study intersections are forecasted to exceed their acceptable mobility standards 

and targets under year 2040 traffic conditions Scenario 1. Additional information about the operations 

issues identified at these study intersections is provided below. 

OR 213/Toliver Road 

The westbound approach to the OR 213/Toliver Road intersection is projected to operate at level of 

service (LOS) F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due 

to the relatively high level of growth expected within the area between OR 213 and Molalla Avenue, 

north and south of Toliver Road. Preliminary signal warrants indicate that a traffic signal is warranted 

under year 2040 traffic conditions. Attachment “F” contains the traffic signal warrant worksheets. 
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OR 213/OR 211 

The eastbound, westbound, and southbound left-turn movements at the OR 213/OR 211 intersection are 

projected to operate at LOS F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is 

primarily due to the relatively high level of regional traffic growth as well as local traffic growth within 

the area adjacent to the intersection. 

OR 211/Ona Way 

The northbound left-turn movement at the OR 211/Ona Way intersection is projected to operate at LOS 

F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due to the relatively 

high level of growth expected within the area located between OR 213 and Molalla Avenue, south of OR 

211 as well as the general lack of connectivity within the area. Preliminary signal warrants indicate that 

a traffic signal is NOT warranted under year 2040 traffic conditions. Attachment “F” contains the traffic 

signal warrant worksheets. 

OR 211/Leroy Avenue 

The southbound left-turn movement at the OR 211/Leroy Avenue intersection is projected to operate at 

LOS F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due to the 

relatively high level of growth expected within the area located between the former Molalla Forest Road 

and Leroy Avenue, north of OR 211. Hezzie Lane may offer alternative access to this area in the future. 

Preliminary signal warrants indicate that a traffic signal is NOT warranted under year 2040 traffic 

conditions. Attachment “F” contains the traffic signal warrant worksheets. 

OR 211/S Molalla Avenue 

The northbound, southbound, eastbound, and westbound approaches to the OR 211/S Molalla Avenue 

intersection are projected to operate at LOS F and above capacity (v/c > 1.0) during the weekday p.m. 

peak hour. This is primarily due to the relatively high level of growth expected in the area adjacent to the 

intersection. Preliminary signal warrants indicate that a traffic signal is warranted under year 2040 traffic 

conditions. Attachment “F” contains the traffic signal warrant worksheets. 
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Queueing 

A queuing analysis was conducted at the signalized study intersections. Table 9 summarizes the 95th 

percentile queues during the weekday p.m. peak hours under year 2040 traffic conditions. The vehicle 

queues and storage lengths are rounded to the nearest 25-feet. The storage lengths reflect the striped 

storage for each movement at the intersections. 

Table 9: Queuing – Year 2040 Traffic Conditions (Scenario 1) 

Intersection Movement 95th Percentile Queue Storage Length (feet) Adequate? 

OR 213/OR 211 

Eastbound Left #450 275 No 

Westbound Left #475 225 No 

Northbound Left 100 250 Yes 

Southbound Left #675 200 No 

#: 95th percentile volume exceeds capacity, queue may be longer. 
m: Volume for 95th percentile queue is metered by upstream signal. 

As shown in Table 9, 95th percentile queues at the OR 213/OR 211 intersection are projected to exceed 

the stripped storage for the following turning movements. 

▪ The eastbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 175 feet (seven vehicles). 

▪ The westbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 250 feet (10 vehicles); however, additional striped storage is available within 

the center two-way left-turn lane at the westbound approach. 

▪ The southbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 475 feet (15 vehicles); however, additional striped storage is available within 

the center two-way left-turn lane at the westbound approach. 

Figure 14 illustrates the motor vehicle needs associated with Scenario 1. 
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Peak Hour Traffic Operations (Scenario 2) 

Figure 15 and Table 10 summarize the peak hour traffic operations at the study intersections under year 

2040 traffic conditions (Scenario 2). Attachment “G” contains the year 2040 traffic conditions (Scenario 2) 

worksheets. 

Table 10: Peak Hour Traffic Operations – Year 2040 Traffic Conditions (Scenario 2) 

Map 
ID Intersection 

Existing 
Level of 
Service 
(LOS) 

Future 
Level of 
Service 
(LOS) Delay (Sec) 

Volume/ 
Capacity 

(V/C) 

Measure of Effectiveness 
(MOE) 

MOE 
Met? Agency Maximum 

1 OR 213/Vick Road D F >50.0 0.30 ODOT v/c 0.80 Yes 

2 OR 213/Meadow Drive C F >50.0 >1.0 ODOT v/c 0.90 No 

3 OR 213/Toliver Road F F >50.0 >1.0 ODOT v/c 0.90 No 

4 OR 213/OR 211 C F >80.0 >1.0 ODOT v/c 0.90 No 

5 OR 211/Ona Way C F >50.0 >1.0 ODOT v/c 0.90 No 

6 OR 211/Leroy Avenue C F >50.0 >1.0 ODOT v/c 0.90 No 

7 OR 211/Ridings Avenue C F >50.0 >1.0 ODOT v/c 0.90 No 

8 OR 211/S Molalla Avenue E F >80.0 >1.0 ODOT v/c 1.01 No 

9 OR 211/Mathias Road2 C F >50.0 0.87 ODOT v/c 0.95 Yes 

10 OR 211/Shirley Street B C 18.4 0.20 ODOT v/c 0.90 Yes 

11 N Molalla Avenue/Vick Road B B 12.0 0.14 City LOS E Yes 

12 N Molalla Avenue/Toliver Road B F 60.4 0.94 City LOS E No 

13 N Molalla Avenue/Shirley Street B F >50.0 >1.0 City LOS E No 

14 N Molalla Avenue/Heintz Street B F >50.0 >1.0 City LOS E No 

15 S Molalla Avenue/5th Street B F >50.0 >1.0 City LOS E No 

16 5th Street/Mathias Road B B 12.0 0.17 City LOS E Yes 

Notes: 
LOS = Intersection Level of Service (Signal), Critical Movement Level of Service (TWSC). 
Delay = Intersection Average vehicle delay (Signal), critical movement vehicle delay (TWSC). 
V/C = Intersection V/C (Signal) critical movement V/C (TWSC). 
MOE  = Measure of Effectiveness 

1. The OR 211/Molalla Avenue intersection is located within a Special Transportation Area (STA). STAs allow for higher levels of congestion and 
therefore, have higher mobility targets. 
2. The OR 211/Mathias Road intersection was evaluated as three separate intersections due to its unique configuration and functionality. The most 
critical movement of the three intersections was used to represent the intersection operations. 

 

As shown in Table 10, six additional study intersections are forecasted to exceed their acceptable mobility 

standards and targets under year 2040 traffic conditions (Scenario 2). Additional information about the 

operations issues identified at these study intersections is provided below. 

OR 213/Meadow Drive 

The westbound approach to the OR 213/Meadow Drive intersection is projected to operate at level of 

service (LOS) F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due 

to the relatively high level of growth expected within the area between OR 213 and Molalla Avenue, 

north of Toliver Road. Preliminary signal warrants indicate that a traffic signal is NOT warranted under 

year 2040 traffic conditions. Attachment “H” contains the traffic signal warrant worksheets. 
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OR 211/Ridings Avenue 

The southbound approach to the OR 211/Riding Avenue intersection is projected to operate at LOS F and 

above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due to the relatively high 

level of growth expected within the area located between Leroy Avenue and N Molalla Avenue, north of 

OR 211. Dixon Avenue may offer alternative access to this area in the future. Preliminary signal warrants 

indicate that a traffic signal is NOT warranted under year 2040 traffic conditions. Attachment “H” 

contains the traffic signal warrant worksheets. 

N Molalla Avenue/Toliver Road 

The eastbound approach to the N Molalla Avenue/Toliver Road intersection is projected to operate at 

LOS F, but below capacity (v/c = 0.94) during the weekday p.m. peak hour. This is primarily due to the 

relatively high level of growth expected within the area located between OR 213 and N Molalla Avenue, 

north of OR 211. Preliminary signal warrants indicate that a traffic signal is NOT warranted under year 

2040 traffic conditions. Attachment “H” contains the traffic signal warrant worksheets. 

N Molalla Avenue/Shirley Street 

The westbound approach to the N Molalla Avenue/Shirley Street intersection is projected to operate at 

LOS F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due to the 

relatively high level of growth expected within the area located between N Molalla Avenue and OR 211. 

Frances Street may offer alternative access to this area in the future. Preliminary signal warrants indicate 

that a traffic signal is NOT warranted under year 2040 traffic conditions. Attachment “H” contains the 

traffic signal warrant worksheets. 

N Molalla Avenue/Heintz Street 

The westbound approach to the N Molalla Avenue/Heintz Street intersection is projected to operate at 

LOS F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily due to the 

relatively high level of growth expected within the area located between N Molalla Avenue and OR 211. 

Preliminary signal warrants indicate that a traffic signal is NOT warranted under year 2040 traffic 

conditions. Attachment “H” contains the traffic signal warrant worksheets. 

S Molalla Avenue/5th Street 

The eastbound and westbound approaches to the S Molalla Avenue/5th Street intersection is projected 

to operate at LOS F and above capacity (v/c > 1.0) during the weekday p.m. peak hour. This is primarily 

due to the relatively high level of growth expected within the area located between OR 213 and S Molalla 

Avenue as well as the area located between S Molalla Avenue and Mathias Road. Preliminary signal 

warrants indicate that a traffic signal is NOT warranted under year 2040 traffic conditions. Attachment 

“H” contains the traffic signal warrant worksheets. 
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Queueing 

A queuing analysis was conducted at the signalized study intersections. Table 11 summarizes the 95th 

percentile queues during the weekday p.m. peak hours under year 2040 future conditions (Scenario 2). 

The storage lengths reflect the striped storage for each movement at the intersections. 

Table 11: Queuing – Year 2040 Traffic Conditions (Scenario 2) 

Intersection Movement 95th Percentile Queue Storage Length (feet) Adequate? 

OR 213/OR 211 

EBL #500 275 No 

WBL #700 225 No 

NBL 100 250 Yes 

SBL #775 200 No 

Where WB = Westbound, SB = Southbound, EB = Eastbound, NB = Northbound, L = Left, R = Right  
#: 95th percentile volume exceeds capacity, queue may be longer. 
m: Volume for 95th percentile queue is metered by upstream signal. 

As shown in Table 11, 95th percentile queues at the OR 213/OR 211 intersection are projected to exceed 

the stripped storage for the following turning movements. 

▪ The eastbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 225 feet (nine vehicles). 

▪ The westbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 475 feet (15 vehicles); however, additional striped storage is available within 

the center two-way left-turn lane at the westbound approach. 

▪ The southbound left-turn movement is expected to exceed the striped storage for the movement 

by approximately 575 feet (23 vehicles); however, additional striped storage is available within 

the center two-way left-turn lane at the westbound approach. 

Figure 16 illustrates the motor vehicle needs associated with Scenario 1. 
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Traffic Safety 

As indicated in Tech Memo 4: Existing Transportation System, the observed crash rates at the OR 

213/Toliver Road, OR 211/Leroy Avenue, and the OR 211/Mathias Road intersections currently exceed 

the 90th percentile crash rates for similar facilities. In addition, the observed crash rate at the OR 

213/Toliver Road, OR 213/OR 211, and OR 211/Molalla Avenue intersections currently exceed the critical 

crash rate by intersection volume. Further review of the crash rates at the study intersections indicates 

that the increase in traffic volumes is not expected to result in any additional intersections that warrant 

further review. 

Freight Needs 

As indicated in Tech Memo 4: Existing Transportation System, there are no state designated freight routes 

within Molalla. However, the Clackamas County TSP identifies OR 213 and OR 211 as truck freight routes 

and the current Molalla TSP identifies OR 213 and OR 211 along with Molalla Avenue, Mathias Road, and 

Feyrer Road as the main truck freight routes within the city 

The RTP identifies five policies to serve as the foundation for the regional freight network, including 1) 

Use a system approach to plan for and manage the freight network; 2) Reduce delay and increase 

reliability; 3) Protect industrial lands and freight transportation investments; 4) Look beyond the roadway 

network to address critical marine and rail needs; and 5) Pursue clean, green and smart technologies and 

practices. 

Freight movement within the city consists of commercial freight traffic traveling through the city along 

OR 213 and OR 211, the delivery of goods to the retail/commercial areas along OR 211 and Molalla 

Avenue, and the delivery and shipment of raw materials to/from the industrial areas along the south side 

of OR 211.  

Therefore, the primary freight needs are minimizing conflicts between freight vehicles and other modes 

along freight routes; reducing congestion along OR 211 and at the OR 213/OR 211 and Molalla 

Avenue/OR 211 intersections to ensure the continuous movement of goods; and ensuring adequate 

access to/from retail/commercial areas along OR 211 and Molalla Avenue, as well as the industrial areas 

along the south side of OR 211. Figure 17 illustrates the freight needs within Molalla. These needs will 

most likely be addressed by the designation of a freight route system within Molalla, which may include 

restrictions along sections of Molalla Avenue and provisions in other areas to accommodate freight 

movement. More detailed recommendations for these measures will be identified in subsequent project 

memos. 
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OTHER TRAVEL MODES NEEDS 

Rail 

As indicated in Tech Memo 4: Existing Transportation System, there are no freight rail or passenger rail 

terminals within Molalla. The closest terminals are located approximately 20 miles to the north in Oregon 

City. Therefore, the needs associated with the rail travel include ensuring adequate access to/from the 

freight and passenger rail terminals in Oregon City by all (feasible) travel modes. This need will be 

addressed through the identification of improvements to the public transit, pedestrian, bicycle, motor 

vehicles systems within the city. 

Air 

As indicated in Tech Memo 4: Existing Transportation System, there are no airports within Molalla. The 

closest airports are the Mulino Airport, located approximately five mile to the north along OR 213 in 

Mulino, OR, and the Skydive Airport, located less than one mile to the west along OR 211. The Portland 

International Airport is also located approximately 35 miles to the north. Therefore, the needs associated 

with air travel include ensuring adequate access to/from the airports by all (feasible) travel modes. This 

need will be addressed through the identification of improvements to the public transit, pedestrian, 

bicycle, motor vehicles systems within the city. 

Water 

As indicated in Tech Memo 4: Existing Transportation System, there are no navigable waterways within 

Molalla. However, the Molalla River, which runs south to north along the eastern boundary of the city, is 

used year round by local residents for recreational purposes. Access to the rivers is provided by Feyrer 

Park, located approximately 3 miles southeast of the City, as well as several formal and informal accesses 

along OR 211 and the Molalla Forest Road. Therefore, the needs associated with water include ensuring 

adequate access to/from the Feyrer Park and other accesses. This need will be addressed through the 

identification of improvements to the public transit, pedestrian, bicycle, motor vehicles systems within 

the city. 

Pipeline 

There are currently no needs associated with pipelines. 
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TRANSPORTATION SYSTEM MANAGEMENT OPERATIONS 

Transportation System Management and Operations (TSMO) measures are designed to increase the 

efficiency and safety of the transportation system without physically increasing roadway capacity. Typical 

TSMO measures include Intelligent Transportation System (ITS) solutions, real-time traveler information, 

and services that respond quickly to traffic incidents. Several TSMO strategies are identified in 

Attachment A and will be further evaluated in Tech Memo 6: TSP Solutions. 

TRANSPORTATION DEMAND MANAGEMENT 

Transportation Demand Management (TDM) strategies measures typically include any method intended 

to shift travel demand from single occupant vehicles to non-auto modes or carpooling, travel at less 

congested times of the day, etc. Several TDM strategies are identified in Attachment A and will be further 

evaluated in Tech Memo 6: TSP Solutions. 

 


