
 

 

  

      

Logan-Union-Champaign                  

Regional Planning Commission 

2016 

Indian Lake Transportation Study 

PHOTO CREDIT: INDIAN LAKE CHAMBER OF COMMERCE 

 



 

1 
 

Acknowledgements 
 
Logan-Union-Champaign RPC:  
Rebecca Longsmith, Transportation Planning Intern 

Brad Bodenmiller, Planner II 
Dave Gulden, Director 
Heather Martin, Office Manager/Fair Housing Coordinator 
 
 

Miami Valley RPC:  
Ana Ramirez, Director of Long Range Planning and Engineering 

 

TEC Engineering, Inc.:  
Michael Hafner, VP of Engineering 

 

Indian Lake Ad Hoc Committee:  
Pam Miller, Indian Lake Chamber of Commerce Executive Director 

Melissa Bosley 

Sharon Devault 

Mike Fagan 

Joe Fryholf 

Dale Frymer 

Tim Hart 

Bob Lehman 

Pat O’donnell 

Robin Reames 

Ryan Shofstall 

Dick Stewart 

Steve Terill 

Ben Wiltheiss 

Justin Yoh 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2 
 

 

 

 

 

 

 

Table of Contents 
Executive Summary ....................................................................................................... 3 

Introduction ................................................................................................................ 4 

Purpose ...................................................................................................................... 5 

Crash Analysis ............................................................................................................ 10 

Timing ..................................................................................................................... 13 

Environmental and Road Conditions ................................................................................. 14 

Crash Types and Contributing Factors ............................................................................... 14 

Bi-directional Counts ................................................................................................... 17 

Volumes ................................................................................................................... 17 

Comparison to ODOT Data ............................................................................................. 20 

Classification and Speed ............................................................................................... 21 

Turning Movement Counts ............................................................................................. 23 

Works Cited ............................................................................................................... 29 

Intersection Capacity Analysis ........................................................................................ 29 

 

 

 
 

  



 

3 
 

Executive Summary 

 

Overview 

The 2015 LUC Regional Transportation Plan serving Champaign County and Logan County pointed to the 

need to better understand the Indian Lake area and the summer traffic impacts there.  LUC hired the 

firm TEC Engineering Inc. to provide data collection services over two summer 2016 weekends.  The 

weekends chosen were not holidays or special events to best represent average summer weekend 

conditions.  Bi-directional traffic counts and intersection turning movement counts were collected from 

multiple locations. Crash data was examined, and intersection capacity analyses were performed. 

 

Crash Data 

Vehicle crash data for the Study Area from 2011 to 2015 was reviewed. The data was obtained from 

ODOT’s GIS Crash Analysis Tool (GCAT), which is compiled based on vehicle crashes reported to the 

Ohio Department of Public Safety (hereafter referred to solely as “crashes”). Crashes with unconfirmed 

or incomplete location data were not included in this analysis.  A total of 674 crashes occurred in the 

Study Area between 2011 and 2015. The highest percentage of these crashes were Property Damage 

Only (PDO) at 72.8% followed by injury (26.2%) and fatal crashes (0.9%). These crash severity level 

percentages are similar to those seen nationwide during the same time period.  A heat map was 

produced showing the density of crashes in the Indian Lake Area.    

 

Traffic Counts 

Counts were taken in 15 minute increments over a 24-hour period from 12:00 AM to 12:00 AM the 

following day. Data collection occurred two weekends in July and August of 2016, spanning from Friday 

to Sunday and was conducted by TEC Engineering, Inc. Friday traffic volumes were collected for 

reference, but have not been included in the following data analysis. Because both Monday and Friday 

traffic patterns are known to be irregular and inconsistent with both weekend or weekday trends, they 

are typically excluded as an industry best practice.  

Two-way counts for the eight sites ranged from 2252 to 10,172 vehicles per day with the highest 

average volume at location B7 on US 33 followed closely by location B2 on SR 117.  In most cases, the 

two-way average volume count from this study exceeded the Annual Average Daily Traffic (AADT) value 

calculated from previous counts. 

 

Intersection Capacity Analyses 

A capacity analysis was conducted for the Saturday Midday peak period for several intersections. The 

software program, Synchro, was used to analyze capacity at the intersections. Synchro uses the 

methods prescribed in the Highway Capacity Manual to determine the Level-of-Service (LOS). LOS is 

defined in terms of delay and is a measure of driver discomfort and intersection performance with 

respect to vehicular capacity and quality of service provided to road users. Delay refers to total 

average stopped delay experienced by motorists at the referenced intersection. The level of service is 

classified into six different levels, ranging from A to F.  Based on the analyses, only one intersection 

potentially needs improvement.  
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Introduction 
The Indian Lake area is located in northwest Logan County, Ohio and encompasses the villages of 

Lakeview and Russells Point, as well as, parts of Stokes, Washington, and Richland Townships for a 

total combined 2015 population estimate of 9,795 (ODSA, 2016) (Figure 1).  

Indian Lake, originally known as the Lewistown Reservoir, was constructed in 1860 as a water supply 

source for the Miami and Erie Canal. After canals fell out of use later in the century, the Ohio General 

Assembly gave the lake its present name and designated it as a public recreation area in 1898. 

Throughout the 1900s Indian Lake area was a well-known destination with a wide variety of leisure and 

recreation activities such as traveling Chautauqua speakers, the Sandy Beach Amusement Park, its 

Minnewawa Dance Hall, and the lake itself. The area was disrupted by a riot during the July 4th 

celebrations in 1961 that affected the reputation of Sandy Beach and a decline in attendance (OHC, 

2016). 

While the amusement park, renamed the Indian Lake Playground in 1967, finally closed its doors in the 

1970s, the region is still a popular seasonal vacation area. Indian Lake is also home to many festivals 

and other events.  According to the Indian Lake Chamber of Commerce, between June and August 

2016, only three weekends were event-free. The US Census American Community Survey, 2014, 

estimates 2,553 houses in the region are used only for seasonal, recreational, or occasional use. There 

are 2,590 RV/camping sites licensed by the Logan County Health District.  Campsites combined with 

mobile home sites number over 4,000.  

Seasonal housing has the potential to double the population of the area during the busy season1 (Figure 

2).  According the Indian Lake Chamber of Commerce, the State Park campground has around 2 million 

visitors annually, the area has about 15,000 visitors each weekend, and on the 4th of July it is 

estimated about 40,000 to 50,000 people are in the vicinity of Indian Lake.  

One of the greatest draws of the area remains the recreation activities provided by over 5800 acres of 

water surface area provided by Indian Lake along with over 50 miles of shoreline. According to the Ohio 

Department of Natural Resources (ODNR) there are approximately 2,478 licensed boat docks on the 

lake, both State and privately owned:  

• 506 State docks for seasonal lease 

• 72 State courtesy/transient docks 

• 100 State Docks/Tie-Ups at Indian Lake State Park campground 

• 1,800 private docks, collectively licensed to hold up to 4,500 boats 

As one of the largest inland lakes by surface area in Ohio, Indian Lake has largely avoided the toxic 

algae and bacteria issues that have been affecting other lakes throughout the state. Groups such as the 

Indian Lake Watershed Project have worked hard to improve and maintain water quality around the 

lake.  It is possible that Indian Lake will continue to see an increase in tourism due in part to various 

toxic algae advisories in other recreation lakes in the State. 
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Purpose 
 

In 2015, the Logan-Union-Champaign (LUC) Regional Planning Commission completed the LUC Regional 

Transportation Plan covering Champaign County and Logan County.  The plan documented socio-

demographic conditions, environmental conditions, transportation conditions, and a future condition 

and needs analysis relative to transportation.  For more information on the general transportation 

system in these counties, including Indian Lake, please refer to the LUC Regional Transportation Plan. 

Goals from the LUC Regional Transportation Plan encompass these objectives: 

• Transportation safety: Improve and maintain safety of roadway network, reducing the 
number of crashes in the area and striving to fall within the nation’s average range of 
crash data. 

• Network connectivity, reliability, and efficiency: Evaluate and improve the highway 
network to promote safe, reliable, and efficient travel for all road users. 

• Multimodal access: Improve and expand the public transportation network and nonmotorized 
transportation options to allow easy mobility to all residents and visitors. 

 

• Economic vitality: Improve economic growth in the region by providing transportation 
options that support existing businesses and encourage new economic development 
opportunities. 
 

• Stewardship: Commit to the future and longevity of the transportation network by 
evaluating the social, environmental, and financial circumstances surrounding each 
project. 

 

In regard to the Indian Lake area, public involvement from the 2015 LUC Regional Transportation Plan 

noted comments and anecdotal evidence about traffic concerns around the lake – especially during 

summer weekends.  Therefore, the purpose of this study is to quantify typical summer weekend traffic 

counts at several locations around the lake.  The study will also document intersection capacity 

including turning movements and level of service during this peak period.  Crash data since 2011 will 

also be examined.     
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FIGURE 1  
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FIGURE 3 - SEASONAL CAMPGROUND PROPERTIES LICENSED BY THE LOGAN COUNTY HEALTH DEPARTMENT FIGURE 2  
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Figure 3 



 

9 
 

       

FIGURE 4  
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Crash Analysis 
To get an idea of possible safety concerns in the area, vehicle crash data for the Study Area from 2011 

to 2015 was reviewed. The data was obtained from ODOT’s GIS Crash Analysis Tool (GCAT), which is 

compiled based on vehicle crashes reported to the Ohio Department of Public Safety (hereafter 

referred to solely as “crashes”). Crashes with unconfirmed or incomplete location data were not 

included in this analysis.  

A total of 674 crashes occurred in the Study Area between 2011 and 2015. The highest percentage of 

these crashes were Property Damage Only (PDO) at 72.8% followed by injury (26.2%) and fatal crashes 

(0.9%). These crash severity level percentages are similar to those seen nationwide during the same 

time period. (Figure 5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

While crashes were distributed throughout the study area, locations with the highest concentration of 

crashes included the areas at and surrounding intersections (Figure 6, Figure 7). 
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FIGURE 6  
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FIGURE 7  
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Timing 
Crashes happened more frequently on weekends (Friday through Sunday) with the highest percentage 

occurring on Saturdays (18%). Though there was not a large amount of variability in crash numbers 

throughout the year, the top three months for crash occurrence were May, November, and June, 

respectively. Crashes peaked during the day between the “rush” hours of 15:00-17:00 (3pm-5pm), and 

were highest at 16:00 (4pm) with 9.5% of all crashes. The number of crashes per year varied over the 

study period but did not exhibit any consistent upward or downward trend. 

 

FIGURE 8 - CRASHES BY HOUR OF THE DAY 

 

FIGURE 9 - DISTRIBUTION OF CRASHES THROUGHOUT THE YEAR 
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Environmental and Road Conditions 
The majority of crashes occurred in non-inclement conditions during clear weather (59.2%) and in full 

daylight (62.9%). Road conditions reflected a similar pattern with a greater number of crashes 

happening on dry roads (71.1%) and on those with a level contour (69.7%). The most frequent road 

location was at non-intersection areas with 60.8% of all crashes, with most of all other incidents 

occurring either at four-way or T-intersections (19.7% and 11.6%, respectively).  

Crash Types and Contributing Factors 
The top three crash types by percentage were fixed object (26.3%), rear end (18.1%), and animal 

(13.9%). The rear end crashes appeared to be most concentrated around intersections and within the 

two villages, while fixed object crashes occurred most frequently on straight stretches of roads or in 

the more residential areas. Animal crashes were more sporadic, but also appeared to have 

concentrations on the north-east section of SR 235, and south-east section of US 33 (Figure 11). In the 

majority of cases, the responsible party was driving straight ahead (67.8%) and top contributing factors 

to the crash included following too closely (19.1%), failure to control (17.5%), and failure to yield 

(14.8%). Alcohol or drugs appeared to play a small role in crashes with 9.7% of drivers responsible 

suspected of being under the influence. Estimated speed at the time of the crash exceeded the posted 

limit 4.4% of the time with excessive speed sited as a contributing factor in only 3.4% of all cases. The 

three age ranges responsible for the most crashes were 15-19, 19-24, and 65 and up.  

 

FIGURE 10 - CRASHES BY AGE OF THE RESPONSIBLE PARTY 
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FIGURE 11  
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FIGURE 12  
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Bi-directional Counts 
Bi-directional traffic counts are used to get a general idea of traffic volumes and vehicle 

characteristics. Bi-directional counts were taken at eight sites throughout the study area on five 

different roads thought to be essential travel routes, listed below: 

• U.S. Route 33: Connects the region to both central Ohio and Indiana through both Lakeview 

and Russells Point. 

• State Route 366: Runs along the southern boundary of Indian Lake through both Lakeview and 

Russells Point. 

• State Route 708: Southern entrance to the area through Russells Point. 

• State Route 117: Northern entrance to the area and a route along the east side of Indian Lake. 

• State Route 235: Runs along the northern boundary of Indian Lake providing access to most of 

the seasonal campgrounds in the area. 

Counts were taken in 15 minute increments over a 24-hour period from 12:00 AM to 12:00 AM the 

following day. Data collection occurred two weekends in July and August of 2016, spanning from Friday 

to Sunday and was conducted by TEC Engineering, Inc. Friday traffic volumes were collected for 

reference, but have not been included in the following data analysis. Because both Monday and Friday 

traffic patterns are known to be irregular and inconsistent with both weekend or weekday trends, they 

are typically excluded as an industry best practice.  

Two-way counts for the eight sites ranged from 2252 to 10,172 vehicles per day with the highest 

average volume at B7 on US 33 followed closely by B2 on SR 117 (Figure 13).  

 

FIGURE 13 - AVERAGE 24-HOUR WEEKEND COUNTS BY COLLECTION SITE 
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FIGURE 14 - AVERAGE NUMBER OF VEHICLES PER HOUR BY DAY 

 

 

FIGURE 15 - AVERAGE NUMBER OF VEHICLES PER HOUR BY ROAD 
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FIGURE 16 - COMPARISON OF VOLUME BY DIRECTION FOR EACH COLLECTION SITE 



 

20 
 

TABLE 1 - PEAK HOUR DIRECTIONAL STATISTICS 

 

 

 

 

 

 

 

Comparison to ODOT Data 
One of the main drivers behind this study was the need for an understand of traffic during summer 

weekends when the area gets the majority of its tourism business. While traffic counts had been 

conducted by ODOT previously, all of these counts took place during weekdays and were not always 

taken in the peak summer months. With the exception of B1 and B4, all of the data collection sites 

were selected so that their location corresponded with that of previous ODOT weekday counts for 

comparison purposes1.  In most cases, the two-way average volume count exceeded the Annual Average 

Daily Traffic (AADT) value calculated from previous counts (Table 2; Figure 17). 

 

TABLE 2 - COMPARISON OF STUDY DATA WITH ODOT'S AADT VALUES 

 

 

 

Collection Site No. of Lanes Peak Direction D Factor 

B1 2 EB 53% 

B2 2 NB 51% 

B3 2 WB 52% 

B4 2 EB 54% 

B5 2 WB 58% 

B6 2 NB 56% 

B7 2 EB 51% 

B8 2 NB 57% 

Collection 

Site 

Location Two-Way 

AADT (2015) 

Two-Way 

Study Average 

Percent 

Difference 

B1 SR 235, Between Ash Path Ave & Barnes Dr 43471 6290 + 44.7% 

B2 SR 117, North of Long Island Dr 5667 8664 +52.9% 

B3 US 33, West of T-95 8111 7876 -2.9% 

B4 SR 366, East of Artist Isle 47641 5985 +25.6% 

B5 SR 366, West of Fantasy Island Dr 4764 6130 +28.7% 

B6 SR 708, South of Kress St 3181 2611 -17.9% 

B7 US 33, South of E Harrison St 8711 8825 +1.3% 

B8 SR 366, Between North St & Lind St 2112 4403 +108.5% 

1Lacking a corresponding 

ODOT sampling location, 
comparison values for B1 and 

B4 were taken from the closest 

sampling location on the same 
street, no more than three-

fourths of a mile away. 
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While AADT does represent an average for the entire year and some variation from actual counts is 

expected, the higher values of the summer weekend counts should be taken into account when 

considering future planning options. 

 

 

FIGURE 17 - COMPARISON BETWEEN AADT FOR 2015 AND AVERAGE STUDY VALUES 

Classification and Speed 
Most of the traffic observed in the study consisted of cars, with trucks ranging from 7.2 to 15.4 percent 

of the total average volume at each site (Table 4).  

TABLE 3 - PROPORTION OF CARS VERSUS TRUCKS OBSERVED AT EACH COLLECTION SITE 
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B1 11735 92.8% 846 7.2% 

B2 15626 90.2% 1701 9.8% 

B3 14120 89.7% 1633 10.3% 

B4 11122 92.8% 849 7.2% 

B5 11144 90.8% 1117 9.2% 

B6 4681 89.7% 542 10.3% 

B7 14926 84.6% 2725 15.4% 

B8 7864 89.4% 942 10.6% 
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While the proportions of the two vehicle types were different, both car and truck volumes followed 

similar trends throughout the day and peaked around mid-day (Figure 18).  

 

FIGURE 18 - COMPARISON OF AVERAGE TRUCK AND CAR VOLUMES SHOWN WITH DIFFERENT SCALES TO 

DEMONSTRATE SIMILAR TRENDS THROUGHOUT THE DAY 

Average observed speeds at every site were within five miles per hour (mph) of the posted speed limit. 

However, vehicles going both well below and above the speed limit were common. Speeding appeared 

to be more prevalent on those roads with higher posted speed limit and was highest on 55 mph SR 117 

(B2) with 39.6% of all drivers going 5 mph or more over the limit. Speeding frequency was lowest on SR 

366, with a rate of 2.5% or less at all three collection sites (Table 5).  

TABLE 4 - SUMMARY OF SPEED STATISTICS FOR EACH COLLECTION SITE 

 

 

 

Collection 

Site 

Street Posted Speed 

(mph) 

Average Speed 

(mph) 

Percent 

Speeding2 

B1 SR 235 45 45 20.0% 

B2 SR 117 55 58 39.6% 

B3 US 33 55 54 18.1% 

B4 SR 366 45 41 2.2% 

B5 SR 366 25 21 1.3% 

B6 SR 708 35 36 22.5% 

B7 US 33 45 47 28.5% 

B8 SR 366 35 30 1.6% 
2Five mph above speed limit or more 
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Turning Movement Counts 
Turning movement counts are used to provide insight on the traffic patterns at the sampled 

intersections. Intersection turning movement counts were taken at 7 intersections within the study 

area for both the noon and PM peak hours as determined by the bi-directional volume counts (Figure 

19).  

 

 

 

 

FIGURE 19- AERIAL VIEW OF THE SEVEN STUDIED INTERSECTIONS 
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Data collection occurred in 15 minute increments between noon and 1:00 PM and 4:00 PM to 5:00 PM 

on two separate weekends in July and August, 2016. Data collection was conducted by TEC 

Engineering, Inc. Unless otherwise mentioned, data discussed below comes from the peak hour counts 

taken Saturday, July 23rd, thought to be the day most representative of typical traffic patterns in the 

area. Additional data can be viewed the appendices.  

From the peak hour counts, a peak hour factor (PHF) was calculated for both the noon and PM peak 

hours at each intersection. PHF is a measure of the consistency of traffic volume throughout the peak 

hour. With a PHF maximum value of 1.00, lower values typically indicate inconsistent traffic volume 

while higher values typically indicate more consistent and usually higher traffic volumes with a 

potential for capacity issues. PHF values for the 7 intersections ranged from 0.89 to 0.97 with a slightly 

higher average during the noon peak hour.  

The other statistic calculated from the peak hour data was the percentage of heavy vehicle traffic 

(HV%). HV% was generally low at all 7 sampled intersections, ranging from 0 to 5%. Only slight variation 

was present between the noon and PM peak hours, with three of the intersections exhibiting no heavy 

vehicle traffic during either hour. It should be noted that the Friday counts exhibited HV% values of up 

to 13% and typical weekday values may be much higher.  

In addition to vehicle movements, pedestrian crossings were also documented. Counts were low for the 

majority of the intersections studied. Five out of the seven intersections exhibited an average of less 

than three pedestrian crossings per hour based on the data from all four collection days. The 

intersections with the highest amount of pedestrian traffic were T3a and T3b, the two intersections 

that connected SR 366 and US 33 in the northern part of Russells Point. Intersection T3a had an average 

of 11 pedestrian crossings per hour while T3b had an average of 45 per hour1.  

Of the 22 possible crossings a pedestrian could take to navigate the seven intersections, only four had 

marked crosswalks, one of which included a signalized pedestrian crossing sign. Crossings at these four 

marked crosswalks accounted for 61% of all pedestrian crossings during the study period. The presence 

of sidewalks was also limited at all intersections, with most roads having either no or partial sidewalk 

presence. The intersections with the highest number of pedestrian crossings had both two marked 

crosswalks and the greatest sidewalk presence out of all the studied intersections. 
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FIGURE 20 
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FIGURE 21 
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FIGURE 22 
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FIGURE 23 
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Intersection Capacity Analysis  
 

See following memorandum from TEC Engineering, Inc. 



 

 

 

MEMORANDUM  

   

DATE:     11/10/2016*  

SUBJECT:    Indian Lake Intersection Analysis   

PREPARED BY:    Michael J. Hafner, PE, PTOE (TEC Engineering, Inc.)  

PREPARED FOR:   Dave Gulden, AICP (LUC Regional Planning Commission) 

 

  

TEC has completed our capacity analysis of the Indian Lake intersections.  This memo contains the 

results and analysis detailing the findings of the performed traffic analyses and the recommendations 

based on them.  

 

Study Limits  

The following intersections were 

analyzed:  

• T1 - SR-235 & SR-366 (North) 

(unsignalized)  

• T2a  -  US-33  & 

 SR-235  

(signalized)  

• T2b - SR-235 & SR-366 (South) 

(unsignalized)  

• T3a - US-33 & Sunnyside  

 Ave/Fairview  Ave  

(unsignalized)  

• T3b - SR-366 & US 33 Access 

(West) (unsignalized)   

• T4a - US-33 & Lincoln Blvd  

(unsignalized)  

• T4b - SR-366 & US 33 Access  

(East) (unsignalized)  

  

  

  

  

*Edited by LUC 6/8/2017 
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Capacity Analysis  

A capacity analysis was conducted for the Saturday Midday peak period at the following intersections:  

  

The software program, Synchro, was used to analyze capacity at the intersections.  Synchro uses the 

methods prescribed in the Highway Capacity Manual to determine the Level-of-Service (LOS).  LOS is 

defined in terms of delay and is a measure of driver discomfort and intersection performance with 

respect to vehicular capacity and quality of service provided to road users.  Delay refers to total 

average stopped delay experienced by motorists at the referenced intersection.  The level of service 

is classified into six different levels, ranging from A to F.  Table 1 shows the definitions of each level 

for unsignalized and signalized intersections, respectively:  

  

Table 1:  LOS Definitions  

Level of 

Service  
Signalized Delay  Stop Control Delay  Description  

A  <10 seconds per vehicle  <10 seconds per vehicle  Very low delay  

B  10-20 seconds per vehicle  10-15 seconds per vehicle  Good Progression  

C  20-35 seconds per vehicle  15-25 seconds per vehicle  Limit of acceptable delay  

D  35-55 seconds per vehicle  25-35 seconds per vehicle  Start of traffic breakdown  

E  55-80 seconds per vehicle  35-50 seconds per vehicle  High delay  

F  >80 seconds per vehicle  >50 seconds per vehicle  
Congested conditions, 

unacceptable delay  

  

A summary of the capacity analysis has been included in Table 2 through Table 8.  The Saturday 

Midday Peak hour time period has been presented. The Synchro capacity analysis outputs have been 

included in Appendix A.  

Table 2:  T1 - SR-235 and SR-366 (North) Capacity Analysis Summary  

 SR-235 and SR-366 (North) (unsignalized)   

Peak Period  Scenario  

Approach/Movement LOS (Delay)  

SR 366/SR 235  N. Township Rd. 

88  
SR 366  SR 235  

NB  SB  EB  WB  

SAT MID  2016 Existing  A (10.0s)  A (10.0s)  -  -  

  

 Table 3:  T2a - US-33 and SR-235 Capacity Analysis Summary  

 Habitat Drive and State Route 741 (signalized)   

Peak 

Period  
Scenario  

Approach/Movement LOS (Delay)  

Overall  SR 235  SR 235  US 33  US 33  

NB  SB  EB  WB  

SAT MID  2016 Exisiting  B (12.7s)  B (12.8s)  A (7.4s)  A (8.5s)  A (10.0s)  
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Table 4:  T2b - SR-235 and SR-366 (South) Capacity Analysis Summary  

 SR-235 and SR-366 (South) (unsignalized)  

Peak 

Period  
Scenario  

Approach/Movement LOS (Delay)  

SR 235  SR 235/SR 366  SR 366  

NB  SBL  SB  WBL  WBR  

SAT MID  2016 Existing  -  A (6.7s)  -  C (22.6s)  B (12.4s)  

   Table 5:  T3a - US-33 and Sunnyside Ave/Fairview Ave Capacity Analysis Summary  

 US-33 and Sunnyside Ave/Fairview Ave (unsignalized)   

Peak Period  Scenario  

Approach/Movement LOS (Delay)   

Sunnyside  

Ave/Fairview 

Ave  

SR 366 Access  US 33   US 33  

NB  SB  EBL  WBL  

SAT MID  2016 Existing  D (32.5s)  D (26.4s)  A (2.1s)  A (0.5s)  

Table 6:  T3b - SR-366 and US 33 Access (West) Capacity Analysis Summary  

 SR-366 and US 33  Access (West) (unsignalized)  

Peak 

Period  
Scenario  

Approach/Movement LOS (Delay)  

US 33 Access  SR 366  SR 366  

NB  EB  WB  

SAT 

MID  

2016 Existing  A (3.0s)  B (12.4s)  C (15.3s)  

  Table 7:  T4a - US-33 and Lincoln Blvd Capacity Analysis Summary  

 US-33 and Lincoln Blvd (unsignalized)   

Peak 

Period  
Scenario  

Approach/Movement LOS (Delay)  

Lincoln Blvd  SR 366 Access  US 33  US 33  

NB  SB  EBL  WBL  

SAT MID  2016 Existing  C (21.9s)  C (22.0s)  A (8.5s)  A (8.0 s)  

  Table 8:  T4b - SR-366 and US 33 Access (East) Capacity Analysis Summary  

 SR-366 and US 33 Access (East) (unsignalized)  

Peak 

Period  
Scenario  

Approach/Movement LOS (Delay)  

US 33 Access  SR 366  SR 366  

NB  EB  WB  

SAT 

MID  

2016 Existing  A (3.3s)  B (13.4s)  C (16.9s)  
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Intersection Assessment  

The ODOT State Highway Access Management Manual provides information and requirements on the minimum 

operational requirements for different roadway access classifications.  Within the study area:  

• US 33 is an Access Category 2 with an established Level of Service (LOS) “B”  

• SR 235 is an Access Category 3L/4L with an established LOS “C”  

• SR 366 is an Access Category 4L with an established LOS “C”  

• Local side streets operate at an Access Category 5 with established LOS “D”  

If existing operations fall below the established level of service, this may indicate a need for additional evaluation 

and potential operational improvements.  The following table summarizes the need for additional 

evaluation/improvements at each study intersection.    

Table 9:  Intersection Assessment  

Intersection  Street  
Access 

Category  

Established 

LOS  

Worst  

Evaluated  

Approach 

LOS*  

Potential  

Improvements 

Needed?  

T1 - SR-235 & SR366 

(North)  

State Route 235  3L  C  A  

NO  
State Route 366  4L  C  A  

T2a - US-33 & SR235  

US Route 33  2  B  A  

NO  
State Route 235  4L  C  B  

T2b - SR-235 & 

SR366 (South)  

State Route 366  4L  C  C  

NO  
State Route 235  4L  C  A  

T3a - US-33 &  

Sunnyside  

Ave/Fairview Ave  

US Route 33  2  B  A  

YES  
Sunnyside 

Ave/Fairview Ave  
5  D  D  

SR 366 Access  4L  C  D  

T3b - SR-366 & US 33 

Access (West)  

State Route 366  4L  C  C  

NO  
US 33 Access   4L  C  A  

T4a - US-33 & 

Lincoln Blvd  

US Route 33  2  B  A  

NO  Lincoln Blvd  5  D  C  

SR 366 Access  4L  C  C  

T4b - SR-366 & US 33 

Access (East)  

State Route 366  4L  C  C  

NO  
US 33 Access  4L  C  A  

*-Based on Capacity Analysis results detailed above.  
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Based upon the 2016 Capacity Analysis results and the Intersection Assessment, the following 

conclusions were formed for all intersections. Depending on the relationship between an 

intersection’s evaluated LOS and established LOS, modifications have been suggested to improve the 

flow of traffic.  These observations and suggestions are outlined below.    

  

Intersection T1 - State Route 235 & State Route 366 (North)  

According to capacity analysis results, all movements at State Route 235 and State Route 366 are 

expected to operate at LOS A. There is only a small delay for north and southbound movements, while 

east and westbound have no delays. The majority of traffic is diverted from the intersection by the 

bypass, giving traffic close to unimpeded maneuverability through the intersection. With a LOS rated 

at the highest level and below the established LOS C, no modifications are recommended.    

  

Intersection T2a - US Route 33 & State Route 235 (signalized)  

Capacity analysis results indicate all movements at the signalized intersection of US Route 33 and 

State Route 235 are projected to operate at a LOS B or better. Westbound traffic on US Route 33 is 

predicted to experience marginally longer delays than the eastbound movement; however, this can 

be accounted for by the greater volume of traffic traveling west.  The north and southbound 

directions on State Route 235 are the actuated approaches at the intersection.  This means that these 

approaches only receive green time when a vehicle is present.  This results in these approaches 

experiencing longer delays than those of US Route 33.  Overall this intersection operates at 

acceptable levels.  No modifications to the intersection are recommended.   

  

Intersection T2b - State Route 235 & State Route 366 (South)  

Capacity analysis results show that all movements at State Route 235 and State Route 366 (South) are 

projected to operate at a LOS C or better. North and southbound movements operate freely, and 

therefore show no delays, with the southbound left only experiencing minor delays. According to the 

results, the westbound stop controlled movements from State Route 366 will experience longer 

delays when trying to turn left, especially the westbound left turn onto State Route 235. This 

noticeable delay is most likely a result of the signal at US Route 33 and State Rote 235 intersection. 

During a red phase, vehicles were observed to queue up in the southbound left turning lane, waiting 

to get onto US Route 33. Traffic from SR 366 wishing to enter this lane from the westbound left 

movement on cannot turn due to a lack of storage in the turning lane.  Even with this identified issue, 

the westbound left operates at a LOS C, which falls within the LOS levels acceptable for similar streets. 

No immediate modifications recommended.  The crash patterns at this location should be periodically 

examined and if notable increases in crashes are observed then turn restrictions (such as restricting 

SR 366 to a right turn only onto SR 235) should be examined.    

  

Intersection T3a - US Route 33 & Sunnyside Avenue/Fairview Avenue /SR 366 Access  

According to the capacity analysis, all movements on US Route 33 are predicted to function at a LOS  

A, with very minimal delays. The capacity analysis results show that all movements on Sunnyside  

Ave/Fairview Ave and State Route 366 Access operate at a LOS D.  Although the local street of 

Sunnyside Ave/Fairview Ave operates at the established LOS, the State Route 366 Access approach 

exceeds the ideal minimum LOS “C”. The higher delay for the stop controlled approaches at this 
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intersection is primarily due to the higher volumes on US 33.  As volumes on US 33 increase, the side 

street delay will increase, even with low side street volumes.    

  

The delay results alone are not an immediate concern, however if the extended delay times are 

influencing drivers to make riskier decisions when entering the intersection, then the need for 

intersection changes could be warranted to improve safety.  The crash patterns at this intersection 

should be examined to determine if the higher delay is causing a safety issue at this intersection. If 

there are a substantial number of crashes caused by side street vehicles (left turn or through) entering 

the intersection, modifications may be needed.  Restricting the side streets to right turn only would 

reduce the potential for left turn/through movement crashes at the intersection, and would also 

improve side street delay times.  The impact on adjacent intersections would need to be studied to 

ensure that any redirected vehicles could be accommodated without the need for improvements.   

  

  

T3b - State Route 366 & US Route 33 Access (West)  

Capacity analysis results indicate all movements at State Route 366 and US Route 33 Access (West) 

are predicted to operate at a LOS C or better. Eastbound and westbound movements on State Route 

366 show increased delays most likely caused by the lack of storage between US Route 33 and State 

Route 366. Traffic on State Route 366 can queue up at stop signs due to vehicles wishing to enter US 

Route 33 intersection, but not being able to find useable gaps to maneuver. Multiple vehicles cannot 

occupy the limited storage space in the median between the intersections creating longer delay times 

for State Route 366 movements. Despite these delays, both State Route 366 and US Route 33 Access 

operate at a LOS acceptable for the volume of traffic and roadway type. No immediate modifications 

to the intersection are recommended.  Longer term recommendations for this intersection are 

discussed in the Intersection T3a summary.       

  

T4a - US Route 33 & Lincoln Boulevard/SR 366 Access   

According to the capacity analysis report, all movements on US Route 33 are projected to function at 

a LOS C or better. Movements on Lincoln Blvd/SR 366 Access are predicted at a LOS C. While these 

conditions are noticeably constricting traffic with a projected LOS C, they are normal for side streets 

intersecting with a heavy volume road. No modifications to the intersection are recommended.  

Similar to Intersection T3a, the higher delay for the stop controlled approaches at this intersection is 

primarily due to the higher volumes on US 33.  As volumes on US 33 increase, the side street delay 

will increase, even with low side street volumes.    

  

The delay results alone are not an immediate concern, however if the extended delay times are 

influencing drivers to make riskier decisions when entering the intersection, then the need for 

intersection changes could be warranted to improve safety.  The crash patterns at this intersection 

should be examined periodically to determine if the higher delay is causing a safety issue at this 

intersection. If there are a substantial number of crashes caused by side street vehicles (left turn or 

through) entering the intersection, modifications similar to those identified for Intersection T3a may 

be needed.    
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T4b - State Route 366 & US Route 33 Access (East)   

Capacity Analysis results indicate all movements at State Route 366 and US Route 33 Access (East) 

are projected to operate at LOS C or better. The results show minimal delays for northbound 

movements on US 33 Access, with LOS A. State Route 366 movements, in both east and westbound 

directions, are predicted with higher delays, but the identified LOS meets the minimum requirements 

for a this type of roadway. The intersection displays similar characteristics to State Route 366 and US 

Route 33 Access (West), with traffic backing up due to lack of storage in median between 

intersections; these circumstances are not predicted to noticeably limit traffic. No modifications 

recommended.   


