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Intersection Control Evaluation 
College Road and Douglas Fir Drive/Industrial Park Road 

Prepared for the City of Baxter 

1 Introduction 
As a part of the recent Evergreen Drive/Douglas Fir Drive Traffic Impact Study, completed in 
June 2026, a traffic control change at the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road was recommended to address expected delay issues with a proposed 
gas station with a liquor store in the southeast quadrant of the intersection of Trunk Highway (TH) 
371 and College Road in Baxter, MN. The intent of this intersection study is to analyze the short 
and long-term needs of the intersection of College Road and Douglas Fir Drive/Industrial Park 
Road to determine the appropriate traffic control at the intersection. 

1.1 Overview 
The Minnesota Department of Transportation (MnDOT) Intersection Control Evaluation (ICE) 
process is an objective process used to investigate and determine the optimal type of traffic 
control at an intersection to serve the existing conditions and future needs. The investigation 
includes analyzing traffic operations during the weekday AM, school dismissal, and PM peak 
hours for the existing year (2022) and forecast years (2027, 2032, and 2047) traffic conditions. 
The 2027 analysis represents the year of opening of the proposed gas station, the 2032 analysis 
represents 5 years after opening, and the 2047 analysis represents the long-term needs at the 
intersection as the area continues to develop.  The evaluations include assessing traffic control 
warrants, intersection safety, and traffic operations. 

The range of traffic control options includes a No Build scenario, with no change to existing 
control conditions, and any viable control options for the intersection, which could include all-way 
stop control, traffic signal control, and roundabout control. 

In addition to the intersection of College Road and Douglas Fir Drive/Industrial Park Road, the 
following intersections were included in all traffic models to better capture the interaction between 
intersections near the study intersection. In particular, the interaction of the study intersection 
with the existing traffic signal controlled intersection of Trunk Highway (TH) 371 and College 
Road/Glory Road, located approximately 625 feet west of Douglas Fir Drive/Industrial Park Road. 

 TH 371 and College Road/Glory Road – traffic signal 

 College Road and Evergreen Drive – right-in/right-out only; will be converted to a private 
access driveway for the proposed gas station/liquor store site and Service Master 

 Douglas Fir Drive and Gas Station/Liquor Store Access – planned full access for 
proposed gas station/liquor store and Service Master 

Figure 1 depicts the study intersection in a location map, which also shows the other three 
intersections included in all traffic models.  
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2 Existing Conditions 
College Road is an east-west minor arterial roadway that connects from TH 371 to the eastern 
Baxter City limits, where it becomes W College Drive in Brainerd. College Road serves as a 
primary connection between Baxter and Brainerd south of TH 210, it is considered a parallel 
reliever for TH 210. College Road provides access to residential, industrial, office, and 
commercial land uses within the project area as well as Central Lakes College and Brainerd High 
School east of the project area. In the area of the proposed gas station, College Road is a 4-lane 
divided roadway between TH 371 and approximately 250 feet east of Douglas Fir Drive, where is 
becomes a 4-lane undivided roadway with a continuous two-way left turn lane (TWLTL); also 
known as a 5-lane roadway. The posted speed limit on College Road is 40 mph. 

Douglas Fir Drive is a north-south local roadway that connects from College Road to just south of 
Hinckley Road. It is planned that Douglas Fir Drive will be connected to CSAH 48 in the future as 
development in the area continues. Douglas Fir Drive currently provides access to primarily 
industrial land uses but will also serve as an access route to the residential Campbell Subdivision 
Development. Douglas Fir Drive is a 4-lane divided roadway with left turn lanes at major access 
points.  There is currently no posted speed limit on Douglas Fir Drive, so a statutory speed limit of 
30 mph was assumed. At College Road, Douglas Fir Drive aligns with Industrial Park Road to the 
north, which provides access to more industrial and commercial development. 

College Road currently has a multi-use trail along the south side of the roadway, with a marked 
pedestrian crossing on the south leg of the study intersection; There are currently no other 
pedestrian facilities or marked crossings at the study intersection. 

The intersection of College Road at Douglas Fir Drive/Industrial Park Road is minor street stop 
controlled, with Douglas Fir Drive/Industrial Park Road traffic being required to stop. Below is a 
description of the existing intersection geometry at the intersection. 

 Eastbound College Road – a dedicated left turn lane, a through lane, and a shared 
through/right turn lane. 

 Westbound College Road – a dedicated left turn lane, a through lane, and a shared 
through/right turn lane. 

 Northbound Douglas Fir Drive – a dedicated left turn lane, a through lane, and a 
dedicated right turn lane. 

 Southbound Industrial Park Road – a dedicated left turn lane, a through lane, and a 
shared through/right turn lane. 

2.1 Traffic Volumes 
24-hour turning movement counts were collected at the intersection of College Road and 
Douglas Fir Drive/Industrial Park Road as part of the CSAH 48 (Highland Scenic Road) Corridor 
Study in February 2022. As part of the CSAH 48 (Highland Scenic Road) Corridor Study, the 
February 2022 turning movement counts were compared to recent traffic counts in the area and 
the historical Average Annual Daily Traffic (AADT) information for the study roadways were 
determined to be slightly lower than typical volumes. Therefore, the February 2022 traffic 
volumes were adjusted by approximately 15% to account for seasonal fluctuations in traffic 
demands. The raw February 2022 traffic count at the study intersection can be found in 
Appendix A. 



INTERSECTION CONTROL EVALUATION BAXTE 176854 

Page 4 

Based on the traffic counts, the AM peak hour was determined to be 7:15 to 8:15 AM and the PM 
peak hour was determined to be 4:15 to 5:15 PM.  

In addition to the traditional AM and PM peak hours, the school dismissal peak hour (2:45 to 3:45 
PM) was analyzed due to the nearby Central Lakes College and Brainerd High School, 
Forestview Middle School, and Baxter Elementary School. The counts collected as part of the 
CSAH 48 (Highland Scenic Road) Corridor Study showed that traffic volumes on CSAH 48 were 
actually higher on CSAH 48 during the school dismissal peak hour than during the PM peak hour. 
However, the traffic volumes on College Road show that the PM peak hour has the highest 
volumes. 

Figure 2 shows the seasonally adjusted existing 2022 traffic volumes during the AM, school 
dismissal, and PM peak hours as well as the existing roadway geometry and traffic control at the 
study intersection. 

Figure 2 – 2022 Existing Traffic Volumes 

2.2 Crash History 
The most recent 5-years of crash data from January 1, 2021 through December 31, 2025 was 
obtained from the MnDOT Crash Mapping Analysis Tool (MnCMAT2). The type and severity of 
the crashes were reviewed, and crash rates and critical crash rates were calculated for the study 
intersection. 

The crash rate at each intersection is expressed as the number of crashes per million entering 
vehicles (MEV). The critical crash rate is a statistical value that is unique to each intersection and 
is based on vehicular exposure and the statewide average crash rate for similar intersections. An 
intersection with a crash rate higher than the critical rate, indicated by a Critical Index value 
greater than 1, can indicate a high probability that conditions at the site are contributing to higher 
crash rate and the site should be reviewed. 
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The fatal and severity A crash rate (FAR rate) is expressed as a number of fatal and severity “A” 
crashes per 100 million entering vehicles (100 MEV). An intersection with an FAR rate higher 
than the critical FAR rate can indicate a safety concern at the intersection. 

Crash severity is separated into five categories based on injuries sustained during the crash. 

 Fatal – Crash that results in a death.

 Severity A – Crash that results in a serious injury.

 Severity B – Crash that results in a minor injury.

 Severity C – Crash that results in possible injury.

 Property Damage – Crash that results in property damage only, with no injuries.

The study intersection had a total of two crashes during the 5-year analysis period, with both 
crashes involving a heavy truck making an eastbound left turn and striking signs within the 
median on either College Road or Industrial Park Road. Based on the crash rate, the intersection 
does not exceed the critical crash rate. 

The intersection crash information for the 5-year analysis period is summarized in Table 1 and a 
crash diagram for the intersection is provided in Figure 3. The MnDOT intersection safety 
screening sheet is provided in Appendix B.   

Table 1 – Intersection Crash History (2021 to 2025) 

Intersection: 

Crash Severity Crash Rates 

Fatal Sev A Sev B Sev C 
Property 

Damage 
Total Int. Rate 

Critical 

Rate 

Critical 

Index 

College Rd at 
Douglas Fir Dr 

0 0 0 0 2 2 0.12 0.42 0.28 
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3 Future Conditions 
This study includes evaluation of the study intersection to determine the appropriate type or 
intersection control; future year conditions were evaluated for the 2027, 2032, and 2047 
conditions. The 2027 analysis represents the year of opening of the proposed gas station/liquor 
store development, the 2032 analysis represents 5 years after opening, and the 2047 analysis 
represents the long-term needs at the intersection as the surrounding area continues to develop. 

3.1 Traffic Forecasts 
Traffic forecasts for 2027, 2032, and 2047 were developed as part of the Evergreen 
Drive/Douglas Fir Drive Traffic Impact Study, completed in June 2026. The traffic forecasts 
include a background growth rate based on historical traffic volumes, trips from the proposed gas 
station with liquor store in the southeast quadrant of TH 371 and College Road, and trips from 
other potentially developable land within the study area. 

Based on historical traffic volumes, a 0.5% annual background growth rate was applied to 
College Road, Douglas Fir Drive, and Industrial Park Road. Traffic volumes on TH 371, which 
was included in traffic models, were grown by 1.5% per year based on historical traffic volumes. 

Development trips were estimated using rates from the Institute of Transportation Engineers; 
(ITE) Trip Generation Manual, 12th Edition as well as trip generation rate estimates provided by 
the gas station/liquor store developer. Long-term development trips were based on the traffic 
forecasts from the 2022 CSAH 48 (Highland Scenic Road) Corridor Study, which used the City of 
Baxter’s 2015 Comprehensive Plan. The development area includes areas on both sides of 
CSAH 48 between Isle Drive and College Road, including the area between College Road and 
CSAH 48, which would impact the study intersection. The following trips were included in the 
2027 and 2047 forecast scenarios: 

2027 Trip Generation 

 Proposed gas station with liquor store – 3,630 daily trips 

 Campbell Subdivision – 1,690 daily trips 

 Total Trips – 5,320 daily trips 

2047 Trip Generation 

 1,858 residential units – 10,440 daily trips 

 111,000 square feet commercial development – 4,070 daily trips 

 614,500 square feet office/industrial development – 4,370 daily trips 

 Proposed gas station with liquor store– 3,630 daily trips 

 Total Trips – 22,510 daily trips 

To estimate the future 2032 traffic volumes, linear growth between 2027 and 2047 traffic 
forecasts were assumed.  

Table 2 compares the existing, 2027, 2032, and 2047 daily approach volumes at the study 
intersection. The northbound approach is expected to see significant growth under all future 
scenarios due to the proposed gas station, with over 8 times the volume by 2027 and over 10 
times the existing volume by 2047. Figure 4 shows the AM, school dismissal, and PM peak our 
volumes at the study intersection for 2027, 2032, and 2047.  
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Table 2 – Daily Approach Volume Comparison 

Approach Existing 2027 2032 2047 

Eastbound 
Volume (vpd) 

4,450 
4,810 5,060 5,790 

% Difference 8% 14% 30% 

Westbound 
Volume (vpd) 

4,230 
4,510 4,730 5,410 

% Difference 7% 12% 28% 

Northbound 
Volume (vpd) 

170 
1,570 1,670 1,980 

% Difference 824% 882% 1,065% 

Southbound 
Volume (vpd) 

415 
425 435 465 

% Difference 2% 5% 12% 

Intersection 
Total 

Volume (vpd) 
9,265 

11,315 11,895 13,645 

% Difference 22% 28% 47% 

Figure 4 – 2027, 2032, and 2047 Forecast Traffic Volumes 
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4 Analysis of Alternatives 
Intersection control evaluations rely on traffic control warrants to assess the different options 
available at an intersection. To determine the control options, warrants are evaluated to assess 
where control changes can be made based on volumes. The results are used to aid in the 
evaluation of traffic safety and traffic operations at the study intersection. 

4.1 Warrant Analysis 
The Minnesota Manual on Uniform Traffic Control Devices (MnMUTCD) provides guidance on 
when it may be appropriate to use all-way stop or signal control at an intersection. This guidance 
is provided in the form of “warrants”, or criteria, and engineering analysis of the intersection’s 
design factors to determine when all-way stop or signal control may be justified. All-way stop or 
signal control should not be installed at an intersection unless a MnMUTCD warrant is met. 
Meeting warrant criteria at an intersection does not in itself require the installation of a particular 
control type. The specific control type also requires an engineering analysis of the intersection’s 
design for it to be justified. Roundabouts are warranted if traffic volumes meet the criteria for 
either all-way stop or traffic signal control, or if there is a need to address an existing safety issue. 
The MnDOT ICE manual provides guidance on the approach and inputs for evaluating warrants. 

Warrant analysis was completed for the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road under existing, 2027 forecast, and 2047 forecast conditions. 

4.1.1 Requirements of Installation of an All-way Stop 
For all-way stop control installation, the study reviewed the minimum volume criteria outlined in 
the MnMUTCD (Chapter 2B). This criteria states that for any eight hours of the day, the combined 
major approach volumes and combined minor approach volumes should be at or greater than the 
volume thresholds. An engineering study that considers factors, including warrants, should be 
performed to determine the “best” type of control at an intersection. 

4.1.2 Requirements for Installation of a Traffic Signal 
For traffic signal installation, many agencies typically require volume thresholds for Warrant 1 to 
be satisfied, which requires 8-hours of combined major approach volumes and the highest minor 
street approach volume to meet MnMUTCD thresholds (Chapter 4C). These thresholds vary with 
the number of approach lanes on the major and minor streets. However, other warrants may be 
used as indicators of a need to consider traffic control change.  

In this analysis, Warrant 2 (4-hour volumes) and Warrant 3 (peak hour volumes) were also 
reviewed for the study intersection. An engineering study that considers factors, including 
warrants, should be performed to determine the “best” type of control. 

4.1.3 Warrant Analysis Assumptions 
The MnMUTCD and MnDOT ICE Manual provide guidance and options for performing Traffic 
Control Warrant Analysis. The following section will discuss the guidance, options, and 
assumptions used in the traffic control warrant analysis for this project.  

The MnMUTCD and MnDOT ICE Manual guidelines suggest that for the purpose of warrant 
analysis, 100% of right turning traffic from the minor leg should be removed because right turning 
vehicles are typically able to enter the traffic stream with minimal delay or conflict; the right 
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turning traffic would not require a traffic signal to reduce delay or improve safety. In certain 
circumstances, depending on the minor approach lane geometry, the ICE Manual has guidance 
on when to allow for the inclusion of either 100% or 50% of the minor street right turning traffic in 
the warrant analysis; Table 3 of the 2025 ICE Manual provides example lane geometrics, and the 
corresponding minor right turn percentage to include.  

The MnMUTCD and MnDOT ICE Manual provide guidance on the number of lanes for each 
approach, two different lane options are provided including one lane and two (or more) lane 
approaches; including additional approach lanes above 2 does not change volume criteria. 
Typically, through lanes and shared through lanes are considered, but engineering judgment can 
be used to include separate turn lanes if the turning volume is sufficient. Engineering judgment 
should be used if the minor street approaches include left turn lanes and shared through lanes. 
On the minor street approaches, if the right turning volume is removed, a right turn lane should 
not be considered. Table 4 of the 2025 ICE Manual includes example lane geometrics and 
guidance on when to potentially not include all available lanes.  

Based on the guidance, the number of lanes on the minor approaches, and percentage of 
minor right turn volumes, is noted in the warrant table and described below; it should be 
noted that College Road is a 4-lane divided roadway, and each major approach has 2-lanes 
and includes all approach volumes for the major approaches. 

 Includes 0% of right turn volumes on the minor approaches because there are dedicated
right turn lanes provided; the southbound approach has a shared through/right turn lane,
a through lane, and a dedicated left turn lane, however, the low through volume makes
the shared lane operate effectively as a dedicated right turn lane.

 The minor approaches include 1 lane for both approaches; the northbound and
southbound through lanes and volumes were not included in the analysis as there are
less than 10 through vehicles per day; therefore only the left turn lanes were included on
the minor approaches.

The MnMUTCD and MnDOT ICE Manual guidelines suggest that the warrant thresholds may be 
reduced based on the roadway speeds and population of the city the intersection is within. If 
either major approach to the intersection has a posted speed, or 85th percentile speed, that 
exceeds 40 mph, then a reduction to 70% threshold volumes is allowed in both the all-way stop 
warrant and traffic signal warrant. If the population of the city is less than 10,000 people, a 
reduction to 70% threshold volumes is allowed in the traffic signal warrant, but not in the all-way 
stop warrant.  

Based on the guidance, the warrant analysis included the reduction based on speed because 
the speed limit on College Road is 40 mph and it can be reasonably assumed that the 85th 
percentile speed is at least 41 mph. The population of Baxter is also less than 10,000 people. 

4.1.4 Warrant Analysis Results 
Based on the existing traffic volumes, the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road does not meet the volume thresholds for either the all-way stop or any 
traffic signal control warrant during any hour of the day.  

With the proposed gas station/liquor store opening in 2027, the intersection is expected to meet 
Signal Warrant 1 (8 hour), indicating a traffic control change may be necessary at the intersection 
to serve the proposed gas station/liquor store trips. Under 2047 conditions, the intersection of 
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College Road and Douglas Fir Drive/Industrial Park Road meets Signal Warrants 1 (8 hour), 2 (4 
hour), and 3 (peak hour). It is worth noting that this intersection has previously been planned as a 
future traffic signal based on the City of Baxter’s 2015 Comprehensive Plan and 2002 Long 
Range Transportation Plan. 

Table 3 provides the all-way stop and traffic signal warrant summary for the 2022 existing, 2027 
No Build, 2027 Build, and 2047 Build conditions. Complete all-way stop and traffic signal analysis 
can be found in Appendix C. 

Table 3 – Warrant Analysis Results 

Scenario 

Approach Lanes 
All-way Stop 

Warrant 

Traffic Signal Warrants 

Approach 
# of 

Lanes 
Warrant 1 
(8 Hour) 

Warrant 2 
(4 hour) 

Warrant 3 
(Peak Hour) 

2022 
Existing 

Major 2 Not Met Not Met Not Met Not Met 

Minor 1* 0 of 8 hours 0 of 8 hours 0 of 4 hours 0 of 1 hours 

2027 
Build 

Major 2 Not Met MET Not Met Not Met 

Minor 1* 3 of 8 hours 8 of 8 hours 3 of 4 hours 0 of 1 hours 

2047 
Build 

Major 2 Not Met MET MET MET 

Minor 1* 7 of 8 hours 12 of 8 hours 9 of 4 hours 2 of 1 hours 

* Includes 0% of minor right turns based on the 2025 ICE Manual Guidance; minor through lanes and volumes not

included as the through movements are less than 10 per day.

4.2 Safety Analysis 
Future intersection crash estimates were developed by applying existing and MnDOT statewide 
average (5-year; 2020-2024) crash rates to the 2027 and 2047 forecast volumes for each control 
type at the intersection. Total annual crashes and total annual fatal/serious injury crashes were 
estimated for each traffic control type. 

 The No Build estimates are based on the existing crash rate for the current minor stop
control described in Section 2; the existing crash rate is 0.12 crashes per million entering
vehicles (MEV). The existing FAR crash rate is 0.00 crashes per 100 million entering
vehicles (100 MEV) as there were no fatal or severity A crashes in the 5-year analysis
period.

 For comparison, an estimate using the MnDOT Statewide average crash rate for urban
minor stop control was completed, which used a crash rate of 0.15 crashes per MEV and
a FAR rate of 0.42 crashes per 100 MEV.

 Traffic signal control estimates were based on the MnDOT Statewide average crash rate
for traffic signals with less than 20,000 ADT on the highest volume leg, which have a
crash rate of 0.50 crashes per MEV and a FAR rate of 0.95 crasher per 100 MEV.

 Roundabout crash estimation was done using MnDOT’s A Study of Traffic Safety at
Roundabouts in Minnesota. A roundabout at this location would likely be an unbalanced
design, with two eastbound and westbound lanes and single lanes on the minor
approaches. This study found that unbalanced (2 lane x 1 lane) roundabouts have a
crash rate of 0.76 crashes per MEV and a FAR rate of 0.15 crashes per 100 MEV.
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 Crash estimates for all-way stop control were not completed as the intersection is not
expected to meet all-way stop warrants through the 2047 design year.

Table 4 shows the projected number of total annual crashes at the study intersection for each 
control type analyzed for the 2027 and 2047 forecast years. 

Table 4 – Future Annual Crash Estimates 

Analysis 
Year 

Annual Crash 
Estimate1 

Expected Crashes based on Statewide Average Crash 
Rates2 

No Build Minor Stop Traffic Signal 
Unbalanced (2x1) 

Roundabout 

2027 0.5 0.6 2.1 3.1 

2047 0.6 0.8 2.5 3.8 
1 Existing Intersection Crash Rate (January 2021 to December 2025 5-year data) 
2 MnDOT Statewide Average Crash Rates (5-year; 2020-2024; latest published) 

An estimation of the total number of fatal and severity A crashes was also conducted for each 
alternative; due to the low number of these types of crashes, a total 20-year estimate was 
developed (2027 to 2047). The 20-year fatal and severity A crash estimates for each traffic 
control alternative are summarized below: 

 No Build (Minor Street Stop Control) – 0.0 fatal and severity A crashes.

 No fatal or severity A crashes have occurred at the intersection during the 5-year
analysis period; a review of the latest 10-years of crash data also shows no fatal or 
severity A crashes. 

 As delay at the intersection increases with expected development, the intersection 
would likely be better represented with MnDOT’s average FAR rate for an urban 
minor stop-controlled intersection, which is listed below. 

 Urban Minor Stop – 0.40 fatal and severity A crashes. 

 Traffic Signal – 0.90 fatal and severity A crashes.

 Unbalanced (2x1) Roundabout – 0.14 fatal and severity A crashes

Based on the crash estimates, the existing minor street stop control has a crash rate and FAR 
rate that is lower than the Statewide Average Crash Rates for urban minor street stop-controlled 
intersections. However, as delay at the intersection increases with expected development, the 
intersection would likely be better represented with MnDOT’s average rates.  

The traffic signal would be expected to increase both overall and fatal and severity A crashes 
compared to the existing minor stop control.  

The unbalanced (2x1) roundabout would be expected to have the highest total crashes but the 
lowest number of fatal and severity A crashes. Roundabouts require a low travel speed through 
the intersection and eliminate left turn and crossing crashes. This greatly reduces the potential for 
the most severe types of crashes that result in personal injury or fatality. 
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4.2.1 Conflict Point Analysis 
Another predictor of safety at an intersection is the number of conflict points. A conflict point is 
any point where vehicles cross or merge at an intersection and are points where a crash is most 
likely to occur. Reducing the number of conflict points, especially crossing conflict points, at an 
intersection can improve vehicle safety. 

The existing 4-leg intersection has a total of 12 crossing or merging conflict points. As a single full 
access intersection, the only feasible way to reduce conflict points would be to install a 
roundabout which reduces the number of conflict points to 4; movement reduction was not 
considered reasonable at the study intersection. A roundabout also eliminates all of the crossing 
conflicts at the intersection, with only merging conflicts. 

Figure 5 shows the conflict point diagrams for a 4-leg intersection and a roundabout. 

Figure 5 – Conflict Point Diagrams 

Source: MnDOT Traffic Engineering Manual – Chapter 4, Figure 4-48 

4.3 Traffic Operations 
Existing 2022 and future 2027, 2032, and 2047 traffic operations analyses were conducted to 
determine the level of service (LOS), delay, and queuing information for the AM, school 
dismissal, and PM peak hour conditions for each viable control type. 

LOS is a qualitative rating system used to describe the efficiency of traffic operations at an 
intersection. Six LOS are defined, designated by letters A through F. LOS A represents the best 
operating conditions (no congestion), and LOS F represents the worst operating conditions 
(severe congestion). For the study intersections, it was assumed that a LOS D or better, for all 
approaches and the overall intersection, represents acceptable operating conditions. The minor 
approaches may operate at LOS E and some movements may operate at LOS F at the TH 371 
traffic signal due to the long cycle length MnDOT uses to serve the regional demands on TH 371. 

LOS for intersections is determined by the average control delay per vehicle. The range of control 
delay for each LOS is different for signalized and unsignalized intersections. The expectation is 
that a signalized intersection is designed to carry higher traffic volumes and will experience 
greater delays than an unsignalized intersection. Driver tolerance for delay is greater at a signal 
than at a stop sign; therefore, the LOS thresholds for each LOS category are lower for 
unsignalized intersections than for signalized intersections. Table 5 shows the LOS thresholds 
for signalized and unsignalized intersections.  
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All traffic operations analysis for signalized and stop controlled intersections were performed 
using the Synchro/SimTraffic (Version 11) software package. The results reported in this analysis 
are an average of 10 runs in SimTraffic 11. All roundabout operations analysis was performed 
using the HCS 2025 software. The HCS software utilizes the equations and calculations from the 
Highway Capacity Manual. In addition, a simulation of the roundabout alternative was analyzed in 
Synchro/SimTraffic to analyze the interaction with the TH 371 signal. All relevant traffic 
operations results tables can be found in Appendix D. 

Table 5 – Level of Service Thresholds 

Level of 
Service 

Average Vehicle Delay (sec/veh) 

Signalized 

Intersection 

Unsignalized 

(Stop or Roundabout) 
Intersection 

A 0 to 10 0 to 10 

B > 10 and ≤ 20 > 10 and ≤ 15

C > 20 and ≤ 35 > 15 and ≤ 25

D > 35 and ≤ 55 > 25 and ≤ 35

E > 55 and ≤ 80 > 35 and ≤ 50

F > 80 > 50

As was mentioned previously, the intersection of TH 371 and College Road was included in all 
Synchro/SimTraffic models for this study. The existing signal is expected to operate at LOS D or 
better with each approach operating at LOS D or better during the AM, school dismissal, and PM 
peak hours through the 2047 design year. Some of the minor street left turn and through 
movements and the left turn movements off of TH 371 operate at LOS E due to the longer cycle 
length at the TH 371 signals during the school dismissal and PM peak hours. During the AM peak 
hour, the TH 371 signal cycle length is shorter so all movements operate at LOS D or better. 

While additional intersections were included in the traffic models, the following results are for the 
study intersection of College Road and Douglas Fir Drive/Industrial Park Road.  

4.3.1 2022 Existing Conditions 
Under existing conditions, the intersection of College Road and Douglas Fir Drive/Industrial Park 
Road operates acceptably with minor street stop control, with each movement and approach 
operating at LOS B or better during the AM, school dismissal, and PM peak hours. 

Table 6 shows a summary of the 2022 existing traffic operations at the study intersection during 
the AM, school dismissal, and PM peak hours, with minor street stop control. 
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Table 6 – 2022 Existing Traffic Operations 

Year Approach 
AM Peak Hour 

School Dismissal Peak 
Hour 

PM Peak Hour 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

2022 

Eastbound 0.0 / A 

0.7 / A 

0.0 / A 

1.2 / A 

0.0 / A 

1.4 / A 
Westbound 0.7 / A 0.7 / A 0.6 / A 

Northbound 0.5 / A 0.8 / A 0.8 / A 

Southbound 8.1 / A 10.8 / B 14.7 / B 

4.3.2 No Build Conditions 
No Build traffic operations were analyzed under 2027, 2032, and 2047 conditions. The 2027 
analysis represents the year of opening of the proposed gas station/liquor store, the 2032 
analysis represents 5 years after opening, and the 2047 analysis represents the long-term 
operations as the area continues to develop. 

Under 2027 No Build conditions, with the proposed gas station/liquor store trips added, the study 
intersection is still expected to operate acceptably with each movement and approach operating 
LOS D or better during the AM, school dismissal, and PM peak hours. During the PM peak hour, 
the northbound left turning movement at the intersection, which is expected to be significantly 
increased with the gas station/liquor store, operates at LOS D with 95th percentile queues of 5 to 
6 vehicles. This results in the overall northbound approach operating at LOS D as well.  

Under 2032 No Build conditions, the northbound left turning movement is expected to operate at 
LOS E during the PM peak hour, with approximately 38 seconds of delay per vehicle and a 95th 
percentile queue of approximately 5 to 6 vehicles. This results in the overall northbound approach 
operating at LOS E as well. During the AM and school dismissal peak hours, the intersection is 
expected to operate acceptably with each movement expected to operate at LOS D or better and 
each approach expected to operate at LOS C or better. 

Under 2047 No Build conditions, the northbound left turning movement is expected to operate at 
LOS F during the PM peak hour, with approximately 63 seconds of delay per vehicle and a 95th 
percentile queue of approximately 7 to 8 vehicles. This results in the overall northbound approach 
operating at LOS F as well. During the school dismissal peak hour, the northbound left turn 
operates at LOS E, however, each approach operates at LOS D or better. During the AM peak 
hour, all movements and approaches operate at LOS D or better. 

Table 7 shows a summary of the 2027, 2032, 2047 No Build traffic operations at the study 
intersection during the AM, school dismissal, and PM peak hours, with minor street stop control. 
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Table 7 – No Build Traffic Operations 

Year Approach 
AM Peak Hour 

School Dismissal Peak 
Hour 

PM Peak Hour 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

2027 

Eastbound 0.8 / A 

2.9 / A 

0.7 / A 

3.0 / A 

0.7 / A 

5.0 / A 
Westbound 0.9 / A 1.1 / A 1.2 / A 

Northbound 16.5 / C 17.3 / C 29.8 / D 

Southbound 5.7 / A 7.3 / A 10.3 / B 

2032 

Eastbound 0.8 / A 

3.1 / A 

0.7 / A 

3.6 / A 

0.6 / A 

5.9 / A 
Westbound 0.9 / A 1.1 / A 1.3 / A 

Northbound 19.3 / C 22.5 / C 35.5 / E 

Southbound 5.2 / A 8.4 / A 10.3 / B 

2047 

Eastbound 0.9 / A 

3.9 / A 

0.9 / A 

4.9 / A 

0.8 / A 

8.5 / A 
Westbound 1.3 / A 1.2 / A 1.3 / A 

Northbound 26.5 / D 29.9 / D 56.8 / F 

Southbound 6.3 / A 10.5 / B 13.7 / B 

4.3.3 Intersection Control Alternatives 
With the northbound approach to the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road expected to operate at LOS E/F during the PM peak hour in 2032 and 
2047 and the intersection meeting signal warrants under the 2027 Build conditions, a traffic signal 
and roundabout were analyzed at the intersection to improve delay and queueing.  

The traffic signal and roundabout alternatives were analyzed only under 2032 and 2047 forecast 
conditions because the existing intersection is expected to operate with acceptable levels of 
delay under 2027 No Build conditions. This intersection has been planned as a potential future 
traffic signal based on the City of Baxter’s 2015 Comprehensive Plan and 2002 Long Range 
Transportation Plan. However, an unbalanced (2x1) roundabout was constructed at the 
intersection of College Road and Cypress Drive in 2019, which is approximately 2,000 feet east 
of the study intersection. 

 For the traffic signal, no geometric changes would be needed at the intersection, only
installation of the signal system and conduit for interconnect with the TH 371 signal,
which would cost approximately $750,000 to $1 million.

 A roundabout at the intersection would need to be an unbalanced (2x1) roundabout with
two approach lanes in each direction on College Road and a single approach lane in
each direction on Douglas Fir Drive/Industrial Park Road in order to match the existing
cross section of the roadway. This would involve a significant amount of reconstruction
as well as right-of-way acquisition and would cost approximately $2.8 million.

Figure 6 shows a preliminary layout of a roundabout at the intersection, which is also provided in 
Appendix E. 
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Figure 6 – Roundabout Preliminary Layout 

4.3.3.1 Traffic Signal Control 
Under traffic signal control, the delay issue for the northbound left turning movement is eliminated 
and the intersection is expected to operate acceptably at LOS A in all peak hours, with each 
approach operating at LOS D or better under both 2032 and 2047 conditions. The 95th percentile 
queues would not exceed 6 or 7 vehicles during the AM, school dismissal, and PM peak hours. 
The traffic signal would be coordinated with the signal at TH 371 and College Road, likely running 
a half cycle during most of the day and would operate at LOS C in the school dismissal and PM 
peak hours and LOS D in the AM peak hour for the northbound approach. The queues from the 
traffic signal are not expected to create issues with the nearby TH 371 signal, which is 
approximately 625 feet west of the study intersection. 

Table 8 shows a summary of the 2032 and 2047 Build traffic operations under traffic signal 
control during the AM, school dismissal, and PM peak hours. 
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Table 8 – Build Traffic Operations – Traffic Signal Control 

Year Approach 
AM Peak Hour 

School Dismissal Peak 
Hour 

PM Peak Hour 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

2032 

Eastbound 2.3 / A 

7.7 / A 

4.8 / A 

7.3 / A 

6.0 / A 

8.8 / A 
Westbound 3.7 / A 4.9 / A 5.8 / A 

Northbound 43.9 / D 26.5 / C 26.4 / C 

Southbound 8.1 / A 8.6 / A 11.0 / B 

2047 

Eastbound 2.7 / A 

7.6 / A 

6.2 / A 

8.3 / A 

7.2 / A 

9.7 / A 
Westbound 4.1 / A 6.0 / A 7.1 / A 

Northbound 41.2 / D 24.1 / C 25.5 / C 

Southbound 6.0 / A 9.2 / A 11.6 / B 

4.3.3.2 Roundabout Control 
Under roundabout control, the delay issue for the northbound left turning movement is eliminated 
and the intersection is expected to operate acceptably at LOS A in all peak hours, with each 
approach also operating at LOS A under both 2032 and 2047 conditions. The 95th percentile 
queues are expected to be approximately 1 to 2 vehicles during the AM, school dismissal, and 
PM peak hours. The queues from the roundabout are not expected to create issues with the 
nearby TH 371 signal, which is approximately 625 feet west of the study intersection. 

Table 9 shows a summary of the 2032 and 2047 Build traffic operations under roundabout 
control during the AM, school dismissal, and PM peak hours. 

Table 9 – Build Traffic Operations – Roundabout Control 

Year Approach 
AM Peak Hour 

School Dismissal Peak 
Hour 

PM Peak Hour 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

Approach 

(delay / LOS) 

Intersection 

(delay / LOS) 

2032 

Eastbound 4.3 / A 

4.4 / A 

4.3 / A 

4.7 / A 

4.2 / A 

4.7 / A 
Westbound 4.3 / A 4.9 / A 4.9 / A 

Northbound 5.2 / A 5.4 / A 5.4 / A 

Southbound 4.4 / A 5.5 / A 5.5 / A 

2047 

Eastbound 4.6 / A 

4.7 / A 

4.6 / A 

5.2 / A 

4.5 / A 

5.1 / A 
Westbound 4.6 / A 5.4 / A 5.2 / A 

Northbound 5.6 / A 6.2 / A 5.8 / A 

Southbound 4.6 / A 6.1 / A 5.9 / A 
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4.3.4 2047 College Road Queuing Analysis 
With concerns over potential queuing impacts between an improved College Road and Douglas 
Fir Drive/Industrial Park Road intersection and the TH 371 signal, queuing results from each 
2047 Build alternative were reviewed. While Synchro/SimTraffic is not typically used to analyze 
roundabout traffic operations, a potential unbalanced (2x1) roundabout at the intersection of 
College Road and Douglas Fir Drive/Industrial Park Road operates well below the capacity of the 
roundabout design and showed traffic operational results similar to the HCS evaluation.  

There is approximately 625 feet of usable storage between the existing TH 371 and Douglas Fir 
Drive/Industrial Park Road intersections on College Road. Table 10 summarizes the 
Synchro/SimTraffic average and 95th percentile queues between Douglas Fir Drive/Industrial Park 
Road and TH 371 on College Road under 2047 build conditions with the Douglas Fir 
Drive/Industrial Park Road intersection under minor stop, traffic signal, and roundabout control. 
The HCS queueing results for the roundabout are also shown for comparison.  

Based on the queuing results, the eastbound approach to Douglas Fir Drive/Industrial Park Road 
and the westbound approach to TH 371 are not expected to be a concern through the future 204 
design year. The following describe each approach: 

 The maximum eastbound 95th percentile queue from the Douglas Fir Drive/Industrial Park
Road intersection is 158 feet under traffic signal control and 38 feet under roundabout
control, neither of which exceed 25% of the available storage between Douglas Fir
Drive/Industrial Park Road and College Road.

 The maximum westbound 95th percentile queue for the TH 371 signal is 365 feet, which
is approximately 58% of the available storage between the two intersections.
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Table 10 – 2047 College Road Queueing Summary 

Douglas Fir 
Dr / 

Industrial 
Park Rd 
Traffic 
Control 

Measure 

AM Peak Hour 
School Dismissal 

Peak Hour 
PM Peak Hour 

Westbound 

TH 371 

Eastbound 

Douglas Fir 

Westbound 

TH 371 

Eastbound 

Douglas Fir 

Westbound 

TH 371 

Eastbound 

Douglas 

Fir 

Minor Stop 
(SimTraffic) 

Average 
Queue (ft) 

75 20 115 20 159 20 

95th Percentile 
Queue (ft) 

140 45 187 48 296 32 

Intersection 
(Delay / LOS) 

22.7 / C 3.9 / A 34.6 / C 4.8 / A 36.7 / D 8.5 / A 

Traffic 
Signal 

(SimTraffic) 

Average 
Queue (ft) 

71 29 115 53 171 66 

95th Percentile 
Queue (ft) 

169 98 223 147 365 158 

Intersection 
(Delay / LOS) 

23.0 / C 7.6 / A 34.3 / C 8.3 / A 37.0 / D 9.7 / A 

Unbalanced 
Roundabout 
(SimTraffic) 

Average 
Queue (ft) 

73 20 116 20 170 20 

95th Percentile 
Queue (ft) 

140 38 192 35 297 36 

Intersection 
(Delay / LOS) 

23.3 / C 4.3 / A 34.7 / C 4.7 / A 37.5 / D 5.0 / A 

Unbalanced 
Roundabout 

(HCS) 

Average 
Queue (ft) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

95th Percentile 
Queue (ft) 

23 23 21 

Intersection 
(Delay / LOS) 

4.7 / A 5.2 / A 5.1 / A 

College Rd Queueing 
Queue Exceeds 85% of 

available storage (530 ft) 

Queue Exceeds 

available storage (625 ft) 
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5 Conclusion 
As a part of the recent Evergreen Drive/Douglas Fir Drive Traffic Impact Study, completed in 
June 2026, a traffic control change at the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road was recommended to address expected delay issues with a proposed 
gas station with liquor store in the southeast quadrant of the intersection of TH 371 and College 
Road in Baxter, MN. This ICE study analyzed the short- and long-term needs of the intersection 
of College Road and Douglas Fir Drive/Industrial Park Road to determine the appropriate traffic 
control at the intersection. 

Under existing conditions, the intersection of College Road and Douglas Fir Drive/Industrial Park 
Road does not have an operational or safety issues, with only 2 crashes over the past 5 years 
and each approach operating at LOS B or better during the AM, school dismissal, and PM peak 
hours.  

When the proposed gas station/liquor store opens in 2027, there is expected to be an increase in 
traffic at the intersection due to a majority of gas station/liquor store trips exiting the site using the 
intersection of College Road and Douglas Fir Drive/Industrial Park Road. The 2027, 2032, and 
2047 forecasts developed as part of the Evergreen Drive/Douglas Fir Drive Traffic Impact Study 
show the northbound approach volumes increasing by over 800% in 2027 and over 1,000% by 
2047. In 2027, the northbound left turns at the study intersection are expected to operate 
acceptably at LOS D or better; however, in 2032 the northbound left turns are expected to 
operate at LOS E, increasing to LOS F with nearly 60 seconds of delay per vehicle by 2047. 

With the northbound approach to the intersection of College Road and Douglas Fir 
Drive/Industrial Park Road expected to operate at LOS E/F during the PM peak hour in 2032 and 
2047 and the intersection meeting signal warrants under the 2027 Build conditions, a traffic signal 
and roundabout were analyzed at the intersection to improve delay and queueing. 

A traffic signal would not require any geometric changes, only installation of the signal system 
and conduit for interconnect with the TH 371 traffic signal, which would cost approximately 
$750,000 to $1 million. Under traffic signal control, the delay issue for the northbound left turning 
movement are expected to be eliminated and the intersection is expected to operate acceptably 
at LOS A during the AM, school dismissal, and PM peak hours, with each approach operating at 
LOS D or better under both 2032 and 2047 conditions. The traffic signal would be coordinated 
with the signal at TH 371 and College Road, likely running a half cycle during most of the day and 
would operate at LOS C in the school dismissal and PM peak hours and LOS D in the AM peak 
hour for the northbound approach. The traffic signal would be expected to increase both the 
overall crashes and fatal and severity A crashes compared to the existing minor stop control.  

A roundabout at the intersection would need to be an unbalanced (2x1) roundabout with two 
approach lanes in each direction on College Road and a single approach lane in each direction 
on Douglas Fir Drive/Industrial Park Road in order to match the existing cross section of the 
roadway. This would involve a significant amount of reconstruction as well as right-of-way 
acquisition and would cost approximately $2.8 million. Under roundabout control, the delay issue 
for the northbound left turning movement are expected to be eliminated and the intersection is 
expected to operate acceptably at LOS A during the AM, school dismissal, and PM peak hours, 
with each approach also operating at LOS A under both 2032 and 2047 conditions. The 
unbalanced (2x1) roundabout would be expected to have the highest overall crashes but the 
lowest number of fatal and severity A crashes. Roundabouts require a low travel speed through 
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the intersection and eliminate left turn and crossing crashes. This greatly reduces the potential for 
the most severe types of crashes that result in personal injury or fatality. 

Based on a review of queueing along College Road between the TH 371 signal at the Douglas 
Fir Drive/Industrial Park Road intersection, queues between the intersections are not expected to 
be a concern through 2047 under either traffic control alternative. The two intersections are 
approximately 625 feet apart, with maximum 95th percentile queues not expected to exceed 60% 
of the distance between the intersections. 

5.1 Recommendation 
Based on the analysis documented in this report, an unbalanced (2x1) roundabout is 
recommended for the intersection of College Road and Doulgas Fir Drive/Industrial Park Road for 
the following reasons: 

 Provides acceptable traffic operations through the 2047 design year with the lowest
intersection delay of all intersection alternatives analyzed.

 Has the lowest expected fatal and severity A crashes of all alternatives analyzed.

 Reduces the number of conflict points at the intersection from 12 to 8 and removes all
crossing conflicts, which can improve safety.

A preliminary layout of the roundabout is provided in Appendix E. 



Appendix A 
2022 Turning Movement Count 



Location:
Count Date:
Counted By:

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total
0:00 1 0 0 0 0 0 0 0 2 0 0 0 0 4 0 0 7

0:15 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 3
0:30 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 3
0:45 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 3

1:00 0 0 2 0 0 1 0 0 0 0 0 0 0 1 0 0 4
1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0 0 5
1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
2:00 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
2:15 1 0 0 0 0 1 0 0 0 0 0 0 1 2 0 0 5
2:30 0 0 1 0 0 1 0 0 0 0 0 0 0 3 0 0 5
2:45 0 0 0 0 0 3 0 0 0 0 0 0 0 2 1 0 6
3:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
3:15 0 0 0 0 0 2 0 0 0 0 0 0 1 3 1 0 7
3:30 0 0 0 0 0 3 0 0 0 0 0 0 1 1 0 0 5
3:45 0 0 0 0 0 3 0 0 0 0 0 0 1 1 0 0 5
4:00 1 0 1 0 0 3 0 0 0 0 0 0 0 3 0 0 8
4:15 0 0 1 0 0 5 0 0 0 0 0 0 0 0 1 0 7
4:30 0 0 0 0 0 5 0 0 0 0 0 0 0 4 0 0 9
4:45 0 0 1 0 0 8 0 0 0 0 1 0 1 2 1 0 14
5:00 0 0 0 0 0 4 0 0 0 0 0 0 2 5 6 0 17
5:15 0 0 0 0 0 8 0 0 0 0 0 0 3 5 8 0 24
5:30 0 0 1 0 0 9 0 0 0 0 0 0 6 12 1 0 29
5:45 0 0 0 0 0 12 2 0 2 0 0 0 8 16 2 0 42
6:00 0 0 1 0 0 15 0 0 6 0 0 0 3 15 4 0 44
6:15 0 0 1 0 0 15 1 0 4 0 0 0 4 26 3 0 54
6:30 1 0 3 0 1 21 1 0 0 0 0 0 11 38 3 0 79
6:45 0 0 2 0 1 28 1 0 0 0 1 0 13 38 1 0 85
7:00 2 0 2 0 0 30 1 0 0 0 0 0 9 56 2 1 102
7:15 0 0 4 0 0 55 0 0 0 0 0 0 11 63 3 0 136
7:30 0 0 5 0 2 68 2 0 1 0 0 0 15 75 7 0 175
7:45 0 0 5 0 3 68 6 0 0 0 2 0 15 88 4 0 191
8:00 1 0 10 0 1 74 1 0 1 0 0 0 13 83 4 0 188
8:15 1 0 5 0 1 46 0 0 1 0 1 0 2 57 1 0 115
8:30 4 0 2 0 1 54 0 0 1 0 0 0 6 61 0 0 129
8:45 0 1 8 0 1 53 4 0 1 0 0 0 1 54 6 0 129
9:00 2 0 3 0 1 45 1 0 1 0 0 0 3 53 0 1 109
9:15 1 0 6 0 0 51 1 0 1 0 0 1 9 40 0 3 109
9:30 0 0 2 0 3 59 1 0 0 0 1 0 2 57 0 0 125
9:45 1 0 4 0 1 75 0 0 3 0 1 0 5 70 0 3 160

10:00 0 0 6 0 0 74 1 0 0 0 1 0 2 52 1 1 137

10:15 0 0 3 0 0 55 1 0 2 0 0 0 3 27 0 0 91
10:30 1 0 6 0 3 54 0 0 2 1 0 0 2 59 1 1 129
10:45 0 1 6 0 0 50 1 0 2 0 0 0 7 65 0 1 132

11:00 0 0 5 0 0 69 0 0 3 0 0 0 3 52 1 0 133
11:15 0 0 2 0 1 72 1 0 3 0 2 0 2 52 3 0 138
11:30 1 0 6 0 1 75 0 0 1 0 0 1 3 56 1 0 144
11:45 3 0 7 0 1 88 0 0 1 0 1 0 1 53 1 1 156
12:00 0 0 11 0 1 86 1 0 1 0 2 2 4 66 1 0 173
12:15 1 0 7 0 4 62 1 0 3 1 0 0 7 62 0 2 148
12:30 0 0 3 0 2 60 1 1 1 1 1 0 2 61 3 1 135
12:45 0 0 5 0 1 48 0 0 2 0 0 0 16 75 1 1 148
13:00 1 0 9 0 2 66 0 0 1 0 0 0 7 61 4 0 151
13:15 0 1 6 0 1 70 1 0 0 0 1 0 4 55 7 0 146
13:30 0 0 4 0 0 63 1 0 0 0 1 0 7 54 3 0 133
13:45 0 0 6 0 1 53 0 0 3 0 0 0 5 72 3 1 143

14:00 1 0 8 0 0 68 0 0 10 0 0 0 5 62 1 0 155

14:15 1 1 6 0 1 68 2 0 2 0 1 0 0 58 1 1 141
14:30 1 1 3 0 1 84 0 0 3 0 1 0 5 56 1 0 156
14:45 0 0 5 0 0 73 2 0 0 0 0 0 5 76 2 0 163

15:00 0 0 6 0 0 66 1 0 5 0 2 0 12 82 0 0 174
15:15 1 0 5 0 2 99 1 0 4 0 2 0 2 69 0 0 185
15:30 3 0 17 0 1 106 1 0 3 0 1 0 6 84 0 0 222
15:45 0 0 7 0 1 87 0 0 1 0 0 0 3 73 0 0 172

College Road at Douglas Fir Drive
2/9/2022
CountCloud

TURNING MOVEMENT COUNT DATA

Industrial Park Rd College Rd Douglas Fir Dr College Rd
Southbound Westbound Northbound Eastbound

All Vehicles



Location:
Count Date:
Counted By:

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

College Road at Douglas Fir Drive
2/9/2022
CountCloud

TURNING MOVEMENT COUNT DATA

Industrial Park Rd College Rd Douglas Fir Dr College Rd
Southbound Westbound Northbound Eastbound

All Vehicles

16:00 1 0 10 0 0 94 0 0 1 0 1 0 2 82 0 0 191
16:15 1 1 6 0 1 97 1 0 1 1 0 1 3 76 1 0 189
16:30 6 0 11 0 0 102 0 0 6 0 0 0 3 67 1 0 196
16:45 0 0 8 0 0 84 0 0 9 0 0 0 3 79 0 2 183
17:00 1 0 15 0 1 92 0 0 2 0 0 0 3 64 1 2 179
17:15 0 0 11 0 1 74 0 0 3 0 0 0 3 67 0 0 159
17:30 1 1 4 0 0 57 0 0 0 0 1 0 3 58 0 1 125
17:45 0 0 2 0 0 57 0 0 5 0 0 0 4 50 0 1 118
18:00 0 0 3 0 1 48 0 0 1 0 0 0 2 60 0 1 115
18:15 0 0 1 0 0 34 0 0 0 0 0 0 0 53 1 0 89
18:30 0 0 1 0 0 45 0 0 1 0 0 0 0 55 1 0 103
18:45 0 0 0 0 0 30 0 0 1 0 0 0 1 39 0 0 71
19:00 0 0 2 0 1 25 0 0 1 0 0 0 1 32 0 1 62
19:15 0 0 0 0 0 22 0 0 1 0 0 0 0 26 0 1 49
19:30 0 0 2 0 0 6 0 0 0 0 0 0 2 40 0 0 50
19:45 0 0 5 0 0 24 2 0 0 0 0 0 1 17 0 0 49
20:00 1 1 1 0 0 34 0 0 0 0 0 0 0 31 0 0 68
20:15 1 0 0 0 0 27 0 0 1 0 0 0 0 15 1 0 45
20:30 0 0 2 0 0 18 1 0 0 0 0 0 0 15 1 0 37
20:45 2 0 0 0 0 14 0 0 0 0 0 0 0 12 0 0 28
21:00 0 0 3 0 0 18 0 0 1 0 0 0 0 16 1 0 39
21:15 0 0 2 0 0 4 0 0 0 0 0 0 0 18 0 0 24
21:30 0 0 1 0 0 17 0 0 1 0 0 0 1 13 1 0 34
21:45 0 0 0 0 0 22 0 0 0 0 0 0 0 15 0 0 37
22:00 0 0 0 0 0 11 0 0 4 0 1 0 0 10 0 0 26
22:15 0 0 0 0 0 5 0 0 2 0 0 0 0 12 0 0 19
22:30 0 0 0 0 0 8 0 0 2 0 0 0 1 8 0 0 19
22:45 0 0 0 0 0 6 1 0 0 0 0 0 1 3 0 0 11
23:00 0 0 1 0 0 2 0 0 0 0 0 0 0 14 0 0 17
23:15 1 0 0 0 0 1 0 0 0 0 0 0 0 7 0 0 9
23:30 0 0 0 0 0 3 0 0 1 0 0 0 0 3 0 0 7
23:45 1 0 1 0 0 0 2 0 1 0 0 0 0 4 0 0 9
Total 46 8 312 0 45 3605 46 1 124 4 27 5 298 3487 103 27 7253

Cars+ 45 6 276 0 40 3554 46 1 107 3 22 5 269 3410 92 27 7870
Trucks 1 2 36 0 5 51 0 0 17 1 5 0 29 77 11 0 235

2.2 25.0 11.5 0.0 11.1 1.4 0.0 0.0 13.7 25.0 18.5 0.0 9.7 2.2 10.7 0.0
% Trucks

3.210.7 1.5 14.8 3.0



 

 

Appendix B 
MnDOT Intersection Safety Screening Sheet 

 
 



Intersection:

Statewide Averages based on 2020-2024 crashes

0

0

0

0

2

2

=

= Thru/STOP, Urban

0.118 0.000

0.151 0.415

0.420 5.380

0.28 0.00

Intersection Safety Screening
College Rd at Douglas Fir Dr/Industrial Park Road

Crashes by Crash Severity Intersection Characteristics

Fatal (K) Entering Volume 9,260

Incapacitating Injury (A) Environment Urban

Minor Injury (B) Lighting Unlit

Possible Injury (C) Traffic Control Thru-Stop

Observed Observed

Property Damage (PDO)

Total Crashes

Annual crash cost $6,000

Statewide comparison

Total Crash Rate Fatal & Serious Injury Crash Rate

The observed crash rate is the number of crashes per million entering vehicles (MEV). The critical rate 
is a statistical comparison based on similar intersections statewide. An observed crash rate greater 
than the critical rate indicates that the intersection operates outside the expected, normal range. The 
critical index reports the magnitude of this difference (i.e. observed crash rate ÷ critical crash rate).

The observed total crash rate for this period is 0.12 per MEV; this is 72% below the critical rate. Based 
on similar statewide intersections, an additional 6 crashes over the five years would indicate this 
intersection operates outside the normal range.

The observed fatal and serious injury crash rate for this period is 0.00 per 100 MEV; this is 100% 
below the critical rate. The intersection operates within the normal range.

Statewide Average Statewide Average

Critical Rate Critical Rate

Critical Index Critical Index

Developed by MnDOT Office of Traffic Engineering.  January 2022.
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach Total

DATE: 41 Major App1: College Rd EB 2 4,478

41 Major App3: College Rd WB 2 4,231

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 173

30 Minor App4: Industrial Park Rd SB 1 414
*Posted Speed or 85th Percentile

Yes

CORRECTABLE CRASHES: 0

(12-month period)

(base requirements are 300 and 200 vph)

MAJOR MAJOR MINOR MINOR WARRANT MET

HOUR APP. 1 APP. 3 APP. 2 APP. 4 MAJOR / MINOR

0:00 - 1:00 8 4 5 1 NO / NO

1:00 - 2:00 9 1 0 2 NO / NO

2:00 - 3:00 9 5 0 3 NO / NO

3:00 - 4:00 10 9 0 0 NO / NO

4:00 - 5:00 13 21 1 4 NO / NO

5:00 - 6:00 84 36 2 1 NO / NO

6:00 - 7:00 183 89 13 8 YES / NO

7:00 - 8:00 366 245 3 18 YES / NO

8:00 - 9:00 302 244 5 33 YES / NO

9:00 - 10:00 282 282 8 21 YES / NO

10:00 - 11:00 254 268 8 26 YES / NO

11:00 - 12:00 261 360 12 27 YES / NO

12:00 - 13:00 345 296 14 31 YES / NO

13:00 - 14:00 325 287 6 31 YES / NO

14:00 - 15:00 313 341 19 30 YES / NO

15:00 - 16:00 375 431 20 45 YES / NO

16:00 - 17:00 401 461 24 56 YES / NO

17:00 - 18:00 323 357 14 44 YES / NO

18:00 - 19:00 244 178 3 5 YES / NO

19:00 - 20:00 139 93 2 10 YES / NO

20:00 - 21:00 86 107 1 8 NO / NO

21:00 - 22:00 74 71 2 6 NO / NO

22:00 - 23:00 40 36 10 0 NO / NO

23:00 - 24:00 32 9 1 4 NO / NO

Daily 4,478 4,231 173 414

Met (Hr) Required (Hr)

Hours met for warrant: 0 8

Not Satisfied

COMMENTS: In addition to the 8-hour volume and crash experience warrants, sight distance, interim conditions, and other factors may be considered. 

AWS Volume Warrant:
(2B.16 MnMUTCD)

Crash Warrant:
(2B.13 MnMUTCD)

College Rd at Douglas Fir Dr - Existing 2022

Crow Wing

0

5/19/2026

10

65

80

10

14

19

34

120

58

8

College Rd at Douglas Fir Dr

ALL WAY STOP WARRANT ANALYSIS

MAJOR APPROACH
TOTAL

MINOR APPROACH
TOTAL

Minimum Volume Requirement

140210

3

Not satisfied

41

145

76

612

654

34

5

272

611

546

8

12

9

39

45

37

49

641

621

232

193

806

862

680

422

522

6

2

0.70 SPEED FACTOR USED?

21

38

29

S (APP.2 + APP. 4)

564

S (APP.1 + APP. 3)
12

5

3

0

21

2022_College Rd at Douglas Fir Dr_Warrant Analysis
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach

DATE: 41 Major App1: College Rd EB 2 4,449

41 Major App3: College Rd WB 2 4,230

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 137

30 Minor App4: Industrial Park Rd SB 1 48

*Posted Speed or 85th Percentile

40 MPH OR FASTER? YES

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES 1A 1B 1A&B*

Major Total 420 630 504

CORRECTABLE CRASHES: 0 Minor Approach 105 53 84

(12-month period) *Combination 1A&B Warrant is 80% of highest 1A or 1B criteria.

MAJOR MAJOR MINOR MINOR
MAJOR 

APPROACH
TOTAL

MAX MINOR 
APPROACH

WARRANT 1A - 
8 Hour

WARRANT 1B - 
8 Hour

WARRANT 1A/B
8 Hour

HOUR APP. 1 APP. 3 APP. 2 APP. 4 S (APP.1 + APP. 3) (APP. 2 or 4) MAJOR/MINOR MAJOR/MINOR MAJOR/MINOR

0:00 - 1:00 8 4 4 1 12 4 NO / NO NO / NO NO / NO

1:00 - 2:00 9 1 0 0 10 0 NO / NO NO / NO NO / NO

2:00 - 3:00 9 5 0 1 14 1 NO / NO NO / NO NO / NO

3:00 - 4:00 10 9 0 0 19 0 NO / NO NO / NO NO / NO

4:00 - 5:00 13 21 0 1 34 1 NO / NO NO / NO NO / NO

5:00 - 6:00 84 36 2 0 120 2 NO / NO NO / NO NO / NO

6:00 - 7:00 183 89 12 1 272 12 NO / NO NO / NO NO / NO

7:00 - 8:00 365 245 1 2 610 2 YES / NO NO / NO YES / NO

8:00 - 9:00 302 244 4 6 546 6 YES / NO NO / NO YES / NO

9:00 - 10:00 275 282 5 4 557 5 YES / NO NO / NO YES / NO

10:00 - 11:00 251 268 6 1 519 6 YES / NO NO / NO YES / NO

11:00 - 12:00 260 360 8 4 620 8 YES / NO NO / NO YES / NO

12:00 - 13:00 341 295 7 1 636 7 YES / NO YES / NO YES / NO

13:00 - 14:00 324 287 4 1 611 4 YES / NO NO / NO YES / NO

14:00 - 15:00 312 341 17 3 653 17 YES / NO YES / NO YES / NO

15:00 - 16:00 375 431 15 4 806 15 YES / NO YES / NO YES / NO

16:00 - 17:00 398 461 21 10 859 21 YES / NO YES / NO YES / NO

17:00 - 18:00 318 357 13 2 675 13 YES / NO YES / NO YES / NO

18:00 - 19:00 243 178 3 0 421 3 YES / NO NO / NO NO / NO

19:00 - 20:00 137 93 2 0 230 2 NO / NO NO / NO NO / NO

20:00 - 21:00 86 107 1 4 193 4 NO / NO NO / NO NO / NO

21:00 - 22:00 74 71 2 0 145 2 NO / NO NO / NO NO / NO

22:00 - 23:00 40 36 9 0 76 9 NO / NO NO / NO NO / NO

23:00 - 24:00 32 9 1 2 41 2 NO / NO NO / NO NO / NO

Totals 4,449 4,230 137 48

  Met (Hr) Required (Hr) WARRANT MET:

Warrant 1 Eight Hour Volumes 0 8 Not satisfied

Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied

Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied

1A & 1B Combination of Warrants (80% of 1A and 1B) 0 8 Not satisfied

Warrant 2 Four Hour Volumes 0 4 Not satisfied

Warrant 3 Peak Hour Volumes 0 1 Not satisfied

Warrant 7 Crash Experience 0 8 Not satisfied

MINOR APPROACHES:

NB: 0% Minor Rights Included; Minor Left is approximately 82% of total approach volume.

SB: 0% Minor Rights Included; Minor Left is approximately 12% of total approach volume.

Minimum Volume Requirement

College Rd at Douglas Fir Dr - Existing 2022

5/19/2026

SIGNAL WARRANT ANALYSIS

Crow Wing

College Rd at Douglas Fir Dr

0

Warrant 1 Summary

2022_College Rd at Douglas Fir Dr_Warrant Analysis
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LOCATION: College Rd at Douglas Fir Dr

COUNTY: Crow Wing

REF. POINT: 0 Speed* Approach Description Direction: Lanes Approach

DATE: 5/19/2026 41 Major App1: College Rd EB 2 4,449

41 Major App3: College Rd WB 2 4,230

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 137

30 Minor App4: Industrial Park Rd SB 1 48

40 MPH OR FASTER? YES *Posted Speed or 85th Percentile

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES

Major Minor App. Minor App. Warrant 2 Warrant 3

Approach  Four Hour    Peak Hour   HOUR Sum Major App. Max Minor App. Four Hour Peak Hour

200 320 #N/A 0:00 - 1:00 12 4 NO NO

300 265 380 1:00 - 2:00 10 0 NO NO

400 215 335 2:00 - 3:00 14 1 NO NO

500 170 285 3:00 - 4:00 19 0 NO NO

600 130 240 4:00 - 5:00 34 1 NO NO

700 100 200 5:00 - 6:00 120 2 NO NO

800 80 160 6:00 - 7:00 272 12 NO NO

900 65 135 7:00 - 8:00 610 2 NO NO

1000 60 110 8:00 - 9:00 546 6 NO NO

1100 60 95 9:00 - 10:00 557 5 NO NO

1200 60 75 10:00 - 11:00 519 6 NO NO

1300 60 75 11:00 - 12:00 620 8 NO NO

1400 60 75 12:00 - 13:00 636 7 NO NO

1500 60 75 13:00 - 14:00 611 4 NO NO

1600 60 75 14:00 - 15:00 653 17 NO NO

1700 60 75 15:00 - 16:00 806 15 NO NO

1800 60 75 16:00 - 17:00 859 21 NO NO

17:00 - 18:00 675 13 NO NO

18:00 - 19:00 421 3 NO NO

19:00 - 20:00 230 2 NO NO

20:00 - 21:00 193 4 NO NO

21:00 - 22:00 145 2 NO NO

22:00 - 23:00 76 9 NO NO

23:00 - 24:00 41 2 NO NO

Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrants 2 and 3 Summary

College Rd at Douglas Fir Dr - Existing 2022
SIGNAL WARRANT ANALYSIS

Warrant Criteria (Graph) Warrants Met:
Actual Hourly Count
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach Total

DATE: 41 Major App1: College Rd EB 2 4,784

41 Major App3: College Rd WB 2 4,533

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,449

30 Minor App4: Industrial Park Rd SB 1 415
*Posted Speed or 85th Percentile

Yes

CORRECTABLE CRASHES: 0

(12-month period)

(base requirements are 300 and 200 vph)

MAJOR MAJOR MINOR MINOR WARRANT MET

HOUR APP. 1 APP. 3 APP. 2 APP. 4 MAJOR / MINOR

0:00 - 1:00 9 6 14 1 NO / NO

1:00 - 2:00 9 2 5 2 NO / NO

2:00 - 3:00 9 5 4 3 NO / NO

3:00 - 4:00 10 9 6 0 NO / NO

4:00 - 5:00 14 26 12 4 NO / NO

5:00 - 6:00 88 42 28 1 NO / NO

6:00 - 7:00 194 102 83 8 YES / NO

7:00 - 8:00 389 265 95 18 YES / NO

8:00 - 9:00 324 259 99 33 YES / NO

9:00 - 10:00 291 285 79 21 YES / NO

10:00 - 11:00 266 287 72 26 YES / NO

11:00 - 12:00 276 371 75 27 YES / NO

12:00 - 13:00 364 321 83 31 YES / NO

13:00 - 14:00 342 314 71 31 YES / NO

14:00 - 15:00 336 358 87 30 YES / NO

15:00 - 16:00 399 454 106 46 YES / YES

16:00 - 17:00 436 490 124 56 YES / YES

17:00 - 18:00 342 375 104 44 YES / YES

18:00 - 19:00 268 200 83 5 YES / NO

19:00 - 20:00 156 106 68 10 YES / NO

20:00 - 21:00 98 120 52 8 YES / NO

21:00 - 22:00 83 83 39 6 NO / NO

22:00 - 23:00 45 42 40 0 NO / NO

23:00 - 24:00 36 11 20 4 NO / NO

Daily 4,784 4,533 1,449 415

Met (Hr) Required (Hr)

Hours met for warrant: 3 8

Not Satisfied

COMMENTS: In addition to the 8-hour volume and crash experience warrants, sight distance, interim conditions, and other factors may be considered. 

AWS Volume Warrant:
(2B.16 MnMUTCD)

Crash Warrant:
(2B.13 MnMUTCD)

College Rd at Douglas Fir Dr - 2027 Build

Crow Wing

0

5/19/2026

40

152

180

11

14

19

40

130

148

88

College Rd at Douglas Fir Dr

ALL WAY STOP WARRANT ANALYSIS

MAJOR APPROACH
TOTAL

MINOR APPROACH
TOTAL

Minimum Volume Requirement

140210

7

Not satisfied

47

166

87

656

694

98

24

296

654

583

45

78

60

102

114

102

117

685

647

262

218

853

926

717

468

553

15

7

0.70 SPEED FACTOR USED?

113

132

100

S (APP.2 + APP. 4)

576

S (APP.1 + APP. 3)
15

16

29

6

91

2027 Build_College Rd at Douglas Fir Dr_Warrant Analysis
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach

DATE: 41 Major App1: College Rd EB 2 4,784

41 Major App3: College Rd WB 2 4,533

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,404

30 Minor App4: Industrial Park Rd SB 1 48

*Posted Speed or 85th Percentile

40 MPH OR FASTER? YES

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES 1A 1B 1A&B*

Major Total 420 630 504

CORRECTABLE CRASHES: 0 Minor Approach 105 53 84

(12-month period) *Combination 1A&B Warrant is 80% of highest 1A or 1B criteria.

MAJOR MAJOR MINOR MINOR
MAJOR 

APPROACH
TOTAL

MAX MINOR 
APPROACH

WARRANT 1A - 
8 Hour

WARRANT 1B - 
8 Hour

WARRANT 1A/B
8 Hour

HOUR APP. 1 APP. 3 APP. 2 APP. 4 S (APP.1 + APP. 3) (APP. 2 or 4) MAJOR/MINOR MAJOR/MINOR MAJOR/MINOR

0:00 - 1:00 9 6 13 1 15 13 NO / NO NO / NO NO / NO

1:00 - 2:00 9 2 5 0 11 5 NO / NO NO / NO NO / NO

2:00 - 3:00 9 5 4 1 14 4 NO / NO NO / NO NO / NO

3:00 - 4:00 10 9 6 0 19 6 NO / NO NO / NO NO / NO

4:00 - 5:00 14 26 11 1 40 11 NO / NO NO / NO NO / NO

5:00 - 6:00 88 42 28 0 130 28 NO / NO NO / NO NO / NO

6:00 - 7:00 194 102 82 1 296 82 NO / NO NO / YES NO / NO

7:00 - 8:00 389 265 91 2 654 91 YES / NO YES / YES YES / YES

8:00 - 9:00 324 259 97 6 583 97 YES / NO NO / YES YES / YES

9:00 - 10:00 291 285 77 4 576 77 YES / NO NO / YES YES / NO

10:00 - 11:00 266 287 70 1 553 70 YES / NO NO / YES YES / NO

11:00 - 12:00 276 371 72 4 647 72 YES / NO YES / YES YES / NO

12:00 - 13:00 364 321 78 1 685 78 YES / NO YES / YES YES / NO

13:00 - 14:00 342 314 69 1 656 69 YES / NO YES / YES YES / NO

14:00 - 15:00 336 358 85 3 694 85 YES / NO YES / YES YES / YES

15:00 - 16:00 399 454 95 4 853 95 YES / NO YES / YES YES / YES

16:00 - 17:00 436 490 121 10 926 121 YES / YES YES / YES YES / YES

17:00 - 18:00 342 375 99 2 717 99 YES / NO YES / YES YES / YES

18:00 - 19:00 268 200 83 0 468 83 YES / NO NO / YES NO / NO

19:00 - 20:00 156 106 68 0 262 68 NO / NO NO / YES NO / NO

20:00 - 21:00 98 120 52 4 218 52 NO / NO NO / NO NO / NO

21:00 - 22:00 83 83 39 0 166 39 NO / NO NO / NO NO / NO

22:00 - 23:00 45 42 39 0 87 39 NO / NO NO / NO NO / NO

23:00 - 24:00 36 11 20 2 47 20 NO / NO NO / NO NO / NO

Totals 4,784 4,533 1,404 48

  Met (Hr) Required (Hr) WARRANT MET:

Warrant 1 Eight Hour Volumes 8 8 Satisfied

Warrant 1A Minimum Vehicular Volume 1 8 Not satisfied

Warrant 1B Interruption of Continuous Flow 8 8 Satisfied

1A & 1B Combination of Warrants (80% of 1A and 1B) 6 8 Not satisfied

Warrant 2 Four Hour Volumes 3 4 Not satisfied

Warrant 3 Peak Hour Volumes 0 1 Not satisfied

Warrant 7 Crash Experience 11 8 Crashes Insufficient

MINOR APPROACHES:

NB: 0% Minor Rights Included; Minor Left is approximately 97% of total approach volume.

SB: 0% Minor Rights Included; Minor Left is approximately 12% of total approach volume.

Minimum Volume Requirement

College Rd at Douglas Fir Dr - 2027 Build

5/19/2026

SIGNAL WARRANT ANALYSIS

Crow Wing

College Rd at Douglas Fir Dr

0

Warrant 1 Summary

2027 Build_College Rd at Douglas Fir Dr_Warrant Analysis
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LOCATION: College Rd at Douglas Fir Dr

COUNTY: Crow Wing

REF. POINT: 0 Speed* Approach Description Direction: Lanes Approach

DATE: 5/19/2026 41 Major App1: College Rd EB 2 4,784

41 Major App3: College Rd WB 2 4,533

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,404

30 Minor App4: Industrial Park Rd SB 1 48

40 MPH OR FASTER? YES *Posted Speed or 85th Percentile

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES

Major Minor App. Minor App. Warrant 2 Warrant 3

Approach  Four Hour    Peak Hour   HOUR Sum Major App. Max Minor App. Four Hour Peak Hour

200 320 #N/A 0:00 - 1:00 15 13 NO NO

300 265 380 1:00 - 2:00 11 5 NO NO

400 215 335 2:00 - 3:00 14 4 NO NO

500 170 285 3:00 - 4:00 19 6 NO NO

600 130 240 4:00 - 5:00 40 11 NO NO

700 100 200 5:00 - 6:00 130 28 NO NO

800 80 160 6:00 - 7:00 296 82 NO NO

900 65 135 7:00 - 8:00 654 91 NO NO

1000 60 110 8:00 - 9:00 583 97 NO NO

1100 60 95 9:00 - 10:00 576 77 NO NO

1200 60 75 10:00 - 11:00 553 70 NO NO

1300 60 75 11:00 - 12:00 647 72 NO NO

1400 60 75 12:00 - 13:00 685 78 NO NO

1500 60 75 13:00 - 14:00 656 69 NO NO

1600 60 75 14:00 - 15:00 694 85 NO NO

1700 60 75 15:00 - 16:00 853 95 YES NO

1800 60 75 16:00 - 17:00 926 121 YES NO

17:00 - 18:00 717 99 YES NO

18:00 - 19:00 468 83 NO NO

19:00 - 20:00 262 68 NO NO

20:00 - 21:00 218 52 NO NO

21:00 - 22:00 166 39 NO NO

22:00 - 23:00 87 39 NO NO

23:00 - 24:00 47 20 NO NO

Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrants 2 and 3 Summary

College Rd at Douglas Fir Dr - 2027 Build
SIGNAL WARRANT ANALYSIS

Warrant Criteria (Graph) Warrants Met:
Actual Hourly Count
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach Total

DATE: 41 Major App1: College Rd EB 2 5,790

41 Major App3: College Rd WB 2 5,450

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,831

30 Minor App4: Industrial Park Rd SB 1 459
*Posted Speed or 85th Percentile

Yes

CORRECTABLE CRASHES: 0

(12-month period)

(base requirements are 300 and 200 vph)

MAJOR MAJOR MINOR MINOR WARRANT MET

HOUR APP. 1 APP. 3 APP. 2 APP. 4 MAJOR / MINOR

0:00 - 1:00 12 7 11 1 NO / NO

1:00 - 2:00 10 1 4 2 NO / NO

2:00 - 3:00 9 5 4 3 NO / NO

3:00 - 4:00 10 9 4 0 NO / NO

4:00 - 5:00 15 30 9 4 NO / NO

5:00 - 6:00 102 51 24 1 NO / NO

6:00 - 7:00 233 127 75 8 YES / NO

7:00 - 8:00 468 329 109 21 YES / NO

8:00 - 9:00 394 326 111 37 YES / YES

9:00 - 10:00 346 338 97 23 YES / NO

10:00 - 11:00 319 339 99 29 YES / NO

11:00 - 12:00 331 432 118 30 YES / YES

12:00 - 13:00 432 387 124 35 YES / YES

13:00 - 14:00 409 374 103 35 YES / NO

14:00 - 15:00 399 425 116 33 YES / YES

15:00 - 16:00 482 539 142 51 YES / YES

16:00 - 17:00 523 570 159 63 YES / YES

17:00 - 18:00 421 443 158 49 YES / YES

18:00 - 19:00 326 249 98 5 YES / NO

19:00 - 20:00 199 142 87 11 YES / NO

20:00 - 21:00 133 153 68 8 YES / NO

21:00 - 22:00 113 106 53 6 YES / NO

22:00 - 23:00 59 53 43 0 NO / NO

23:00 - 24:00 45 15 15 4 NO / NO

Daily 5,790 5,450 1,831 459

Met (Hr) Required (Hr)

Hours met for warrant: 7 8

Not Satisfied

COMMENTS: In addition to the 8-hour volume and crash experience warrants, sight distance, interim conditions, and other factors may be considered. 

AWS Volume Warrant:
(2B.16 MnMUTCD)

Crash Warrant:
(2B.13 MnMUTCD)

College Rd at Douglas Fir Dr - 2047 Build

Crow Wing

0

5/19/2026

43

193

222

11

14

19

45

153

207

103

College Rd at Douglas Fir Dr

ALL WAY STOP WARRANT ANALYSIS

MAJOR APPROACH
TOTAL

MINOR APPROACH
TOTAL

Minimum Volume Requirement

140210

7

Not satisfied

60

219

112

783

824

128

19

360

797

720

59

98

76

148

159

138

149

819

763

341

286

1,021

1,093

864

575

658

12

6

0.70 SPEED FACTOR USED?

130

148

120

S (APP.2 + APP. 4)

684

S (APP.1 + APP. 3)
19

13

25

4

83
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LOCATION:

COUNTY:

REF. POINT: Speed* Approach Description Direction: Lanes Approach

DATE: 41 Major App1: College Rd EB 2 5,790

41 Major App3: College Rd WB 2 5,450

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,617

30 Minor App4: Industrial Park Rd SB 1 50

*Posted Speed or 85th Percentile

40 MPH OR FASTER? YES

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES 1A 1B 1A&B*

Major Total 420 630 504

CORRECTABLE CRASHES: 0 Minor Approach 105 53 84

(12-month period) *Combination 1A&B Warrant is 80% of highest 1A or 1B criteria.

MAJOR MAJOR MINOR MINOR
MAJOR 

APPROACH
TOTAL

MAX MINOR 
APPROACH

WARRANT 1A - 
8 Hour

WARRANT 1B - 
8 Hour

WARRANT 1A/B
8 Hour

HOUR APP. 1 APP. 3 APP. 2 APP. 4 S (APP.1 + APP. 3) (APP. 2 or 4) MAJOR/MINOR MAJOR/MINOR MAJOR/MINOR

0:00 - 1:00 12 7 10 1 19 10 NO / NO NO / NO NO / NO

1:00 - 2:00 10 1 4 0 11 4 NO / NO NO / NO NO / NO

2:00 - 3:00 9 5 4 1 14 4 NO / NO NO / NO NO / NO

3:00 - 4:00 10 9 4 0 19 4 NO / NO NO / NO NO / NO

4:00 - 5:00 15 30 8 1 45 8 NO / NO NO / NO NO / NO

5:00 - 6:00 102 51 22 0 153 22 NO / NO NO / NO NO / NO

6:00 - 7:00 233 127 68 1 360 68 NO / NO NO / YES NO / NO

7:00 - 8:00 468 329 98 2 797 98 YES / NO YES / YES YES / YES

8:00 - 9:00 394 326 99 7 720 99 YES / NO YES / YES YES / YES

9:00 - 10:00 346 338 85 4 684 85 YES / NO YES / YES YES / YES

10:00 - 11:00 319 339 87 1 658 87 YES / NO YES / YES YES / YES

11:00 - 12:00 331 432 103 4 763 103 YES / NO YES / YES YES / YES

12:00 - 13:00 432 387 107 1 819 107 YES / YES YES / YES YES / YES

13:00 - 14:00 409 374 89 1 783 89 YES / NO YES / YES YES / YES

14:00 - 15:00 399 425 103 3 824 103 YES / NO YES / YES YES / YES

15:00 - 16:00 482 539 117 4 1,021 117 YES / YES YES / YES YES / YES

16:00 - 17:00 523 570 144 11 1,093 144 YES / YES YES / YES YES / YES

17:00 - 18:00 421 443 140 2 864 140 YES / YES YES / YES YES / YES

18:00 - 19:00 326 249 87 0 575 87 YES / NO NO / YES YES / YES

19:00 - 20:00 199 142 78 0 341 78 NO / NO NO / YES NO / NO

20:00 - 21:00 133 153 60 4 286 60 NO / NO NO / YES NO / NO

21:00 - 22:00 113 106 48 0 219 48 NO / NO NO / NO NO / NO

22:00 - 23:00 59 53 38 0 112 38 NO / NO NO / NO NO / NO

23:00 - 24:00 45 15 14 2 60 14 NO / NO NO / NO NO / NO

Totals 5,790 5,450 1,617 50

  Met (Hr) Required (Hr) WARRANT MET:

Warrant 1 Eight Hour Volumes 12 8 Satisfied

Warrant 1A Minimum Vehicular Volume 4 8 Not satisfied

Warrant 1B Interruption of Continuous Flow 11 8 Satisfied

1A & 1B Combination of Warrants (80% of 1A and 1B) 12 8 Satisfied

Warrant 2 Four Hour Volumes 9 4 Satisfied

Warrant 3 Peak Hour Volumes 2 1 Satisfied

Warrant 7 Crash Experience 12 8 Crashes Insufficient

MINOR APPROACHES:

NB: 0% Minor Rights Included; Minor Left is approximately 88% of total approach volume.

SB: 0% Minor Rights Included; Minor Left is approximately 11% of total approach volume.

Minimum Volume Requirement

College Rd at Douglas Fir Dr - 2047 Build

5/19/2026

SIGNAL WARRANT ANALYSIS

Crow Wing

College Rd at Douglas Fir Dr

0

Warrant 1 Summary

2047 Build_College Rd at Douglas Fir Dr_Warrant Analysis
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LOCATION: College Rd at Douglas Fir Dr

COUNTY: Crow Wing

REF. POINT: 0 Speed* Approach Description Direction: Lanes Approach

DATE: 5/19/2026 41 Major App1: College Rd EB 2 5,790

41 Major App3: College Rd WB 2 5,450

OPERATOR: GTJ 30 Minor App2: Douglas Fir Dr NB 1 1,617

30 Minor App4: Industrial Park Rd SB 1 50

40 MPH OR FASTER? YES *Posted Speed or 85th Percentile

POPULATION < 10,000? NO

VOLUME REQ. AT 70%? YES

Major Minor App. Minor App. Warrant 2 Warrant 3

Approach  Four Hour    Peak Hour   HOUR Sum Major App. Max Minor App. Four Hour Peak Hour

200 320 #N/A 0:00 - 1:00 19 10 NO NO

300 265 380 1:00 - 2:00 11 4 NO NO

400 215 335 2:00 - 3:00 14 4 NO NO

500 170 285 3:00 - 4:00 19 4 NO NO

600 130 240 4:00 - 5:00 45 8 NO NO

700 100 200 5:00 - 6:00 153 22 NO NO

800 80 160 6:00 - 7:00 360 68 NO NO

900 65 135 7:00 - 8:00 797 98 YES NO

1000 60 110 8:00 - 9:00 720 99 YES NO

1100 60 95 9:00 - 10:00 684 85 NO NO

1200 60 75 10:00 - 11:00 658 87 NO NO

1300 60 75 11:00 - 12:00 763 103 YES NO

1400 60 75 12:00 - 13:00 819 107 YES NO

1500 60 75 13:00 - 14:00 783 89 YES NO

1600 60 75 14:00 - 15:00 824 103 YES NO

1700 60 75 15:00 - 16:00 1,021 117 YES YES

1800 60 75 16:00 - 17:00 1,093 144 YES YES

17:00 - 18:00 864 140 YES NO

18:00 - 19:00 575 87 NO NO

19:00 - 20:00 341 78 NO NO

20:00 - 21:00 286 60 NO NO

21:00 - 22:00 219 48 NO NO

22:00 - 23:00 112 38 NO NO

23:00 - 24:00 60 14 NO NO

Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrants 2 and 3 Summary

College Rd at Douglas Fir Dr - 2047 Build
SIGNAL WARRANT ANALYSIS

Warrant Criteria (Graph) Warrants Met:
Actual Hourly Count
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Table D1
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
Existing Conditions (2022)
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 60 62 12 134 43.9 D 47.6 D 5.0 A 42.0 D 360 45 100 0 0 946 41 81 0 0 320 20 32

WB 34 128 144 306 44.4 D 46.6 D 7.3 A 28.1 C 20.2 C 300 33 85 0 0 382 53 93 0 0 190 45 78

NB 45 460 76 581 51.6 D 19.1 B 5.2 A 19.7 B 240 34 83 0 0 2869 81 162 0 0 240 20 50

SB 267 365 129 761 24.9 C 9.9 A 3.1 A 13.8 B 240 62 107 0 0 1863 36 83 0 0 250 20 27

College Rd at Evergreen Dr EB 0 399 6 405 0.0 0 1.5 A 1.6 A 1.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 306 0 306 0.0 0 0.3 A 0.0 0 0.3 A 1.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 1 1 0.0 0 0.0 0 2.5 A 2.5 A 0 0 0 0 0 0 0 0 0 0 400 20 20

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 58 324 18 400 3.1 A 0.3 A 0.2 A 0.7 A 220 20 41 0 0 0 0 0 0 0 0 0 0

(Minor Stop) WB 6 279 9 294 3.3 A 0.5 A 0.5 A 0.5 A 0.7 A 220 20 20 0 0 894 0 20 0 0 0 0 0

NB 2 0 2 4 12.3 B 0.0 0 3.9 A 8.1 A 190 20 27 0 0 0 0 0 0 0 120 20 21
SB 1 0 25 26 7.8 A 0.0 0 3.2 A 3.4 A 120 20 20 0 0 577 20 40 0 0 0 0 0

College Rd at TH 371 (Signal) EB 215 195 53 463 53.6 D 50.7 D 5.0 A 46.9 D 360 158 260 0 0 946 92 155 0 0 320 25 52

WB 57 198 206 461 48.4 D 62.9 E 8.0 A 37.6 D 33.0 C 300 51 112 0 0 382 92 150 0 0 190 54 99

NB 56 357 38 451 72.5 E 27.9 C 4.8 A 31.0 C 240 46 98 0 0 2869 91 166 0 0 240 20 37

SB 152 315 137 604 47.4 D 13.8 B 3.4 A 20.1 C 240 65 122 0 0 1863 42 93 0 0 250 20 32

College Rd at Evergreen Dr EB 0 378 7 385 0.0 0 1.9 A 1.7 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 461 0 461 0.0 0 0.3 A 0.0 0 0.3 A 1.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 5 5 0.0 0 0.0 0 3.3 A 3.3 A 0 0 0 0 0 0 0 0 0 0 400 20 26

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 29 352 2 383 5.5 A 0.3 A 0.2 A 0.7 A 220 20 48 0 0 0 0 0 0 0 0 0 0

(Minor Stop) WB 3 408 5 416 1.3 A 0.8 A 0.4 A 0.8 A 1.2 A 220 0 20 0 0 894 0 20 0 0 0 0 0

NB 14 0 5 19 14.9 B 0.0 0 3.1 A 10.8 B 190 20 38 0 0 0 0 0 0 0 120 20 26
SB 4 0 39 43 11.7 B 0.0 0 5.1 A 5.6 A 120 20 20 0 0 577 21 51 0 0 0 0 0

College Rd at TH 371 (Signal) EB 259 223 79 561 52.7 D 48.5 D 5.6 A 44.4 D 360 185 297 0 0 946 98 165 0 0 320 30 56

WB 54 178 298 530 45.1 D 64.1 E 9.9 A 31.2 C 30.6 C 300 38 82 0 0 382 76 129 0 0 190 73 122

NB 47 361 25 433 69.9 E 27.5 C 4.7 A 31.0 C 240 42 99 0 0 2869 87 153 0 0 240 20 22

SB 135 404 167 706 51.5 D 14.7 B 3.5 A 19.1 B 240 65 123 0 0 1863 64 122 0 0 250 20 36

College Rd at Evergreen Dr EB 0 373 10 383 0.0 0 2.0 A 1.6 A 2.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 530 0 530 0.0 0 0.3 A 0.0 0 0.3 A 1.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 4 4 0.0 0 0.0 0 2.9 A 2.9 A 0 0 0 0 0 0 0 0 0 0 400 20 20

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 16 358 3 377 4.9 A 0.4 A 0.1 A 0.6 A 220 20 27 0 0 0 0 0 0 0 0 0 0

(Minor Stop) WB 2 456 1 459 2.8 A 0.8 A 0.1 A 0.8 A 1.4 A 220 20 20 0 0 894 0 20 0 0 0 0 0

NB 23 1 0 24 14.9 B 10.2 B 0.0 0 14.7 B 190 20 46 0 0 237 20 20 0 0 0 0 0
SB 10 1 51 62 12.3 B 7.2 A 5.3 A 6.4 A 120 20 27 0 0 577 23 46 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Table D2
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2027 No Build Conditions
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 61 65 12 138 43.5 D 46.3 D 4.8 A 41.2 D 360 49 101 0 0 946 36 75 0 0 320 20 32

WB 55 137 206 398 41.7 D 46.0 D 7.9 A 26.1 C 21.1 C 300 44 92 0 0 382 56 99 0 0 190 54 93

NB 45 458 128 631 52.7 D 23.1 C 7.1 A 21.9 C 240 35 88 0 0 2869 93 185 0 0 240 28 68

SB 308 368 133 809 24.3 C 10.7 B 3.1 A 14.5 B 240 75 129 0 0 1863 39 89 0 0 250 20 24

College Rd at Gas Station Access EB 0 400 101 501 0.0 0 1.5 A 1.8 A 1.6 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 398 0 398 0.0 0 0.5 A 0.0 0 0.5 A 1.2 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 3.4 A 3.4 A 0 0 0 0 0 0 0 0 0 0 400 20 31

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 58 346 25 429 3.2 A 0.4 A 0.2 A 0.8 A 220 20 42 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 33 272 9 314 4.0 A 0.6 A 0.4 A 0.9 A 2.9 A 220 20 32 0 0 894 0 20 0 0 0 0 0

NB 101 0 5 106 17.7 C 0.3 A 4.2 A 16.5 C 190 49 88 0 0 0 0 0 0 0 120 20 30

SB 1 0 25 26 13.0 B 0.0 0 5.1 A 5.7 A 120 20 20 0 0 577 20 42 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 96 0 14 110 4.8 A 0.0 0 3.5 A 4.6 A 0 0 0 0 0 627 35 56 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 10 0 22 2.1 A 0.3 A 0.0 0 1.2 A 150 0 20 0 0 0 0 0 0 0 0 0 0
SB 0 32 26 58 0.0 0 0.3 A 0.3 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 220 204 53 477 52.0 D 52.8 D 5.4 A 47.1 D 360 156 268 0 0 946 92 163 0 0 320 26 53

WB 75 207 258 540 47.4 D 63.5 E 8.4 A 35.1 D 32.4 C 300 59 123 0 0 382 93 156 0 0 190 62 105

NB 56 355 77 488 69.2 E 28.1 C 5.3 A 28.9 C 240 44 98 0 0 2869 92 166 0 0 240 20 42

SB 187 333 141 661 49.7 D 15.3 B 3.7 A 22.3 C 240 80 146 0 0 1863 54 114 0 0 250 20 33

College Rd at Gas Station Access EB 0 385 83 468 0.0 0 1.8 A 2.2 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 540 0 540 0.0 0 0.4 A 0.0 0 0.4 A 1.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.4 A 3.4 A 0 0 0 0 0 0 0 0 0 0 400 20 30

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 29 368 12 409 4.9 A 0.4 A 0.2 A 0.7 A 220 20 38 0 0 0 0 0 0 0 0 0 0

(Minor Stop) WB 25 405 5 435 3.9 A 0.9 A 0.3 A 1.1 A 3.0 A 220 20 23 0 0 894 0 20 0 0 0 0 0

NB 95 0 11 106 19.0 C 0.0 A 3.8 A 17.3 C 190 48 89 0 0 0 0 0 0 0 120 20 33

SB 4 0 40 44 16.4 C 0.0 0 6.6 A 7.3 A 120 20 20 0 0 577 21 50 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 79 0 12 91 4.4 A 0.0 0 3.2 A 4.2 A 0 0 0 0 0 627 31 51 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 27 0 38 1.8 A 0.2 A 0.0 0 0.6 A 150 0 20 0 0 0 0 0 0 0 0 0 0
SB 0 16 21 37 0.0 0 0.4 A 0.3 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 266 233 81 580 53.4 D 51.8 D 5.8 A 46.2 D 360 192 305 0 0 946 93 160 0 0 320 31 58

WB 77 187 363 627 45.5 D 65.2 E 11.9 B 31.7 C 31.0 C 300 55 112 0 0 382 80 135 0 0 190 86 149

NB 47 351 78 476 68.4 E 28.5 C 6.1 A 28.2 C 240 36 92 0 0 2869 91 166 0 0 240 20 43

SB 174 433 171 778 50.7 D 15.4 B 3.6 A 20.8 C 240 85 152 0 0 1863 68 128 0 0 250 20 37

College Rd at Gas Station Access EB 0 379 106 485 0.0 0 1.8 A 2.4 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 627 0 627 0.0 0 0.4 A 0.0 0 0.4 A 1.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.4 A 3.4 A 0 0 0 0 0 0 0 0 0 0 400 20 34

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 16 380 16 412 4.8 A 0.5 A 0.4 A 0.7 A 220 20 29 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 33 451 1 485 3.9 A 1.0 A 0.1 A 1.2 A 5.0 A 220 20 28 0 0 894 0 20 0 0 0 0 0

NB 125 1 5 131 31.4 D 4.5 A 3.8 A 29.8 D 190 69 127 0 0 237 20 20 0 0 120 20 24

SB 10 1 51 62 16.4 C 37.1 E 8.7 A 10.3 B 120 20 29 0 0 577 26 55 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 100 0 17 117 4.6 A 0.0 0 3.5 A 4.4 A 0 0 0 0 0 627 35 55 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 31 0 46 2.2 A 0.3 A 0.0 0 0.9 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 21 29 50 0.0 0 0.4 A 0.4 A 0.4 A 0 0 0 0 0 237 0 20 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Table D3
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2032 No Build Conditions
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 65 73 13 151 41.8 D 46.8 D 5.2 A 41.1 D 360 49 99 0 0 946 40 82 0 0 320 20 32

WB 58 146 214 418 39.9 D 45.7 D 9.3 A 26.5 C 21.5 C 300 43 97 0 0 382 57 103 0 0 190 59 105

NB 49 522 130 701 54.0 D 23.8 C 7.7 A 22.9 C 240 38 91 0 0 2869 108 204 0 0 240 30 75

SB 320 409 142 871 24.1 C 11.3 B 3.4 A 14.6 B 240 77 128 0 0 1863 46 105 0 0 250 20 34

College Rd at Gas Station Access EB 0 422 101 523 0.0 0 1.5 A 1.9 A 1.6 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 418 0 418 0.0 0 0.5 A 0.0 0 0.5 A 1.2 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 3.4 A 3.4 A 0 0 0 0 0 0 0 0 0 0 400 20 35

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 62 358 31 451 3.4 A 0.4 A 0.2 A 0.8 A 220 20 44 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 37 288 9 334 3.8 A 0.6 A 0.3 A 0.9 A 3.1 A 220 20 32 0 0 894 0 20 0 0 0 0 0

NB 104 0 7 111 20.8 C 0.4 A 3.5 A 19.3 C 190 51 98 0 0 0 0 0 0 0 120 20 32

SB 1 0 26 27 0.0 A 0.0 0 5.2 A 5.2 A 120 0 20 0 0 577 20 43 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 97 0 14 111 4.6 A 0.0 0 3.2 A 4.4 A 0 0 0 0 0 627 34 53 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.6 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 14 0 26 2.1 A 0.3 A 0.0 0 1.0 A 150 0 20 0 0 0 0 0 0 0 0 0 0
SB 0 41 27 68 0.0 0 0.4 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 231 216 58 505 51.3 D 52.5 D 5.3 A 46.9 D 360 165 269 0 0 946 88 150 0 0 320 24 51

WB 78 217 269 564 44.8 D 63.5 E 9.7 A 35.5 D 32.9 C 300 57 120 0 0 382 97 160 0 0 190 68 118

NB 62 399 79 540 69.1 E 29.3 C 6.2 A 30.1 C 240 53 108 0 0 2869 105 186 0 0 240 20 51

SB 195 388 147 730 50.9 D 16.6 B 3.9 A 23.6 C 240 92 153 0 0 1863 68 132 0 0 250 20 35

College Rd at Gas Station Access EB 0 407 83 490 0.0 0 1.8 A 2.3 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 564 0 564 0.0 0 0.4 A 0.0 0 0.4 A 1.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.3 A 3.3 A 0 0 0 0 0 0 0 0 0 0 400 20 28

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 30 385 16 431 5.0 A 0.4 A 0.2 A 0.7 A 220 20 39 0 0 0 0 0 0 0 0 0 0

(Minor Stop) WB 28 424 5 457 3.6 A 1.0 A 0.4 A 1.1 A 3.6 A 220 20 25 0 0 894 0 20 0 0 0 0 0

NB 100 0 14 114 25.2 D 0.6 A 4.4 A 22.5 C 190 55 107 0 0 0 0 0 0 0 120 20 35

SB 4 0 40 44 13.3 B 0.0 0 8.1 A 8.4 A 120 20 20 0 0 577 23 57 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 80 0 12 92 4.5 A 0.0 0 3.0 A 4.3 A 0 0 0 0 0 627 32 50 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 34 0 45 2.2 A 0.3 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 22 22 44 0.0 0 0.3 A 0.3 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 279 248 85 612 55.3 E 50.7 D 6.6 A 46.2 D 360 204 341 0 0 946 97 177 0 0 320 34 62

WB 82 198 375 655 44.6 D 63.1 E 14.2 B 32.8 C 31.4 C 300 66 128 0 0 382 86 138 0 0 190 98 172

NB 50 421 80 551 72.5 E 29.8 C 6.1 A 30.1 C 240 47 112 0 0 2869 104 196 0 0 240 20 43

SB 179 508 179 866 48.6 D 16.9 B 4.1 A 20.5 C 240 80 147 0 0 1863 87 156 0 0 250 20 41

College Rd at Gas Station Access EB 0 401 106 507 0.0 0 1.8 A 2.4 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 655 0 655 0.0 0 0.4 A 0.0 0 0.4 A 1.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.2 A 3.2 A 0 0 0 0 0 0 0 0 0 0 400 20 34

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 16 400 18 434 5.3 A 0.5 A 0.2 A 0.6 A 220 20 29 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 34 471 1 506 4.2 A 1.1 A 0.2 A 1.3 A 5.9 A 220 20 31 0 0 894 0 20 0 0 0 0 0

NB 130 1 7 138 37.6 E 4.5 A 4.1 A 35.5 E 190 78 149 0 0 237 20 43 0 0 120 20 25

SB 10 1 54 65 19.3 C 17.4 C 8.6 A 10.3 B 120 20 32 0 0 577 26 53 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 101 0 17 118 4.7 A 0.0 0 3.2 A 4.5 A 0 0 0 0 0 627 34 51 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 37 0 52 2.1 A 0.3 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 23 30 53 0.0 0 0.4 A 0.4 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Table D4
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2047 No Build Conditions
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 74 90 16 180 41.4 D 44.9 D 6.8 A 39.7 D 360 53 111 0 0 946 46 89 0 0 320 20 38

WB 61 177 236 474 40.5 D 46.0 D 12.6 B 28.5 C 22.7 C 300 46 100 0 0 382 69 115 0 0 190 75 140

NB 59 713 139 911 53.0 D 25.9 C 8.8 A 25.0 C 240 45 104 0 1 % 2869 143 255 2 % 0 240 33 83

SB 361 554 172 1,087 24.4 C 13.8 B 4.1 A 15.7 B 240 86 137 0 0 1863 77 142 0 0 250 20 37

College Rd at Gas Station Access EB 0 489 101 590 0.0 0 1.6 A 1.9 A 1.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 474 0 474 0.0 0 0.6 A 0.0 0 0.6 A 1.3 A 0 0 0 0 0 0 0 20 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 3.8 A 3.8 A 0 0 0 0 0 0 0 0 0 0 400 20 32

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 66 399 53 518 3.5 A 0.6 A 0.4 A 0.9 A 220 20 45 0 0 220 20 20 0 0 0 0 0

(Minor Stop) WB 50 332 10 392 4.7 A 0.8 A 0.4 A 1.3 A 3.9 A 220 20 43 0 0 894 0 20 0 0 0 0 0

NB 113 0 11 124 28.8 D 0.3 A 3.8 A 26.5 D 190 60 107 0 0 0 0 0 0 0 120 20 36

SB 1 0 29 30 18.4 C 0.0 0 5.9 A 6.3 A 120 20 20 0 0 577 20 47 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 98 0 14 112 5.2 A 0.0 0 3.5 A 5.0 A 0 0 0 0 0 627 35 54 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 26 0 38 2.4 A 0.4 A 0.0 0 1.0 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 73 30 103 0.0 0 0.4 A 0.4 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 261 250 66 577 51.1 D 50.2 D 6.9 A 45.6 D 360 191 297 0 0 946 102 168 0 0 320 29 57

WB 86 253 301 640 42.8 D 70.2 E 14.9 B 41.3 D 34.6 C 300 64 125 0 0 382 115 187 0 0 190 88 177

NB 70 559 85 714 72.9 E 33.8 C 7.5 A 34.5 C 240 65 146 0 2 % 2869 160 261 2 % 0 240 20 49

SB 219 581 171 971 50.8 D 19.1 B 4.6 A 23.6 C 240 95 157 0 0 1863 103 177 0 0 250 20 42

College Rd at Gas Station Access EB 0 471 83 554 0.0 0 1.9 A 2.2 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 640 0 640 0.0 0 0.4 A 0.0 0 0.4 A 1.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.9 A 3.9 A 0 0 0 0 0 0 0 0 0 0 400 20 27

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 33 434 28 495 5.9 A 0.6 A 0.3 A 0.9 A 220 20 48 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 35 480 5 520 4.0 A 1.0 A 0.5 A 1.2 A 4.8 A 220 20 30 0 0 894 0 20 0 0 0 0 0

NB 115 0 25 140 35.9 E 0.6 A 4.7 A 29.9 D 190 70 137 0 0 0 0 0 0 0 120 20 42

SB 4 0 45 49 22.4 C 0.0 0 9.7 A 10.5 B 120 20 20 0 0 577 24 58 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 82 0 12 94 4.8 A 0.0 0 3.5 A 4.6 A 0 0 0 0 0 627 33 53 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.2 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 58 0 69 2.2 A 0.4 A 0.0 0 0.6 A 150 0 20 0 0 0 0 0 0 0 0 0 0
SB 0 40 23 63 0.0 0 0.4 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 322 288 98 708 58.1 E 52.1 D 9.4 A 48.9 D 360 237 370 0 0 946 120 215 0 0 320 37 69

WB 89 227 412 728 44.9 D 72.8 E 28.9 C 44.5 D 36.7 D 300 68 128 0 0 382 102 170 0 0 190 159 296

NB 58 641 85 784 70.9 E 38.0 D 9.6 A 37.2 D 240 56 135 0 6 % 2869 194 334 6 % 0 240 27 100

SB 199 760 200 1,159 51.9 D 21.4 C 5.3 A 24.0 C 240 96 170 0 0 1863 147 237 0 0 250 20 50

College Rd at Gas Station Access EB 0 466 106 572 0.0 0 2.0 A 2.5 A 2.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 728 0 728 0.0 0 0.6 A 0.0 0 0.6 A 1.3 A 0 0 0 0 1 % 0 20 27 1 % 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.8 A 3.8 A 0 0 0 0 0 0 0 0 0 0 400 20 32

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 20 456 23 499 7.0 A 0.6 A 0.4 A 0.8 A 220 20 32 0 0 220 0 20 0 0 0 0 0

(Minor Stop) WB 35 529 1 565 4.6 A 1.1 A 1.1 A 1.3 A 8.5 A 220 20 31 0 0 894 0 20 0 0 0 0 0

NB 142 1 14 157 62.8 F 5.8 A 4.6 A 56.8 F 190 104 198 0 0 237 20 101 0 0 120 20 36

SB 11 1 57 69 25.0 D 16.4 C 10.6 B 13.7 B 120 20 39 0 0 577 27 53 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 104 0 17 121 7.2 A 0.0 0 3.6 A 6.7 A 0 0 0 0 0 627 38 72 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 3.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 53 0 68 2.2 A 1.0 A 0.0 0 1.3 A 150 20 20 0 0 410 20 20 0 0 0 0 0
SB 0 28 31 59 0.0 0 0.5 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Demand Volumes

Vehicle Queing Information (feet)

Right Turn LaneThrough Lane (s)

P
M

 P
e

a
k

 H
o

u
r

A
M

 P
e

a
k

 H
o

u
r

S
c

h
o

o
l D

is
m

is
s

a
l P

e
a

k
 H

o
u

r



Table D5
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2032 Build Conditions - Traffic Signal at College Rd/Douglas Fir Dr
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 65 73 13 151 43.4 D 44.7 D 4.9 A 40.5 D 360 51 107 0 0 946 38 78 0 0 320 20 32

WB 58 146 214 418 37.2 D 39.2 D 8.1 A 23.3 C 21.2 C 300 46 102 0 0 382 58 104 0 0 190 56 99

NB 49 522 130 701 54.7 D 24.6 C 7.6 A 23.5 C 240 36 84 0 0 2869 109 197 0 0 240 27 69

SB 320 409 142 871 23.8 C 12.3 B 3.3 A 15.0 B 240 76 125 0 0 1863 53 116 0 0 250 20 27

College Rd at Gas Station Access EB 0 422 101 523 0.0 0 1.5 A 1.9 A 1.6 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 418 0 418 0.0 0 1.1 A 0.0 0 1.1 A 1.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 3.4 A 3.4 A 0 0 0 0 0 0 0 0 0 0 400 20 33

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 62 358 31 451 5.1 A 1.9 A 1.1 A 2.3 A 220 20 51 0 0 220 23 65 0 0 0 0 0

WB 37 288 9 334 6.0 A 3.5 A 1.8 A 3.7 A 7.7 A 220 20 38 0 0 894 27 82 0 0 0 0 0

NB 104 0 7 111 47.6 D 0.4 A 4.8 A 43.9 D 190 76 135 0 0 0 0 0 0 0 120 20 30

SB 1 0 26 27 78.0 E 0.0 0 5.4 A 8.1 A 120 20 20 0 0 577 20 43 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 97 0 14 111 4.7 A 0.0 0 3.3 A 4.5 A 0 0 0 0 0 627 34 53 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 14 0 26 2.0 A 0.3 A 0.0 0 1.0 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 41 27 68 0.0 0 0.4 A 0.4 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 231 216 58 505 51.5 D 51.4 D 5.4 A 46.4 D 360 165 267 0 0 946 93 164 0 0 320 26 52

WB 78 217 269 564 43.3 D 62.1 E 9.8 A 35.0 D 32.9 C 300 55 109 0 0 382 102 162 0 0 190 70 122

NB 62 399 79 540 71.5 E 31.2 C 6.3 A 31.6 C 240 50 105 0 0 2869 105 187 0 0 240 20 48

SB 195 388 147 730 49.5 D 16.5 B 4.3 A 22.7 C 240 89 152 0 0 1863 67 125 0 0 250 20 40

College Rd at Gas Station Access EB 0 407 83 490 0.0 0 1.8 A 2.3 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 564 0 564 0.0 0 0.9 A 0.0 0 0.9 A 1.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.2 A 3.2 A 0 0 0 0 0 0 0 0 0 0 400 20 28

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 30 385 16 431 9.2 A 4.6 A 3.0 A 4.8 A 220 20 54 0 0 220 42 103 0 0 0 0 0

WB 28 424 5 457 7.0 A 4.8 A 1.8 A 4.9 A 7.3 A 220 20 31 0 0 894 41 97 0 0 0 0 0

NB 100 0 14 114 30.2 C 0.6 A 4.4 A 26.5 C 190 64 110 0 0 0 0 0 0 0 120 20 32

SB 4 0 40 44 32.4 C 0.0 0 6.3 A 8.6 A 120 20 22 0 0 577 22 52 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 80 0 12 92 4.4 A 0.0 0 3.2 A 4.2 A 0 0 0 0 0 627 32 51 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 34 0 45 2.0 A 0.3 A 0.0 0 0.7 A 150 0 20 0 0 0 0 0 0 0 0 0 0
SB 0 22 22 44 0.0 0 0.6 A 0.4 A 0.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 279 248 85 612 53.3 D 50.4 D 6.7 A 45.6 D 360 201 320 0 0 946 98 164 0 0 320 32 61

WB 82 198 375 655 43.1 D 61.1 E 16.1 B 32.6 C 31.3 C 300 58 115 0 0 382 83 137 0 0 190 112 202

NB 50 421 80 551 71.5 E 28.9 C 6.6 A 29.4 C 240 45 108 0 0 2869 97 178 0 0 240 20 46

SB 179 508 179 866 50.8 D 17.2 B 3.9 A 21.4 C 240 86 150 0 0 1863 88 157 0 0 250 20 40

College Rd at Gas Station Access EB 0 401 106 507 0.0 0 1.9 A 2.4 A 2.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 655 0 655 0.0 0 1.0 A 0.0 0 1.0 A 1.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.2 A 3.2 A 0 0 0 0 0 0 0 0 0 0 400 20 31

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 16 400 18 434 11.4 B 5.9 A 2.9 A 6.0 A 220 20 37 0 0 220 52 108 0 0 0 0 0

WB 34 471 1 506 7.2 A 5.7 A 2.8 A 5.8 A 8.8 A 220 20 36 0 0 894 49 112 0 0 0 0 0

NB 130 1 7 138 28.2 C 9.4 A 4.6 A 26.4 C 190 78 136 0 0 237 20 20 0 0 120 20 26

SB 10 1 54 65 30.8 C 0.0 A 7.0 A 11.0 B 120 20 36 0 0 577 26 51 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 101 0 17 118 5.0 A 0.0 0 3.5 A 4.8 A 0 0 0 0 0 627 36 56 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 37 0 52 2.0 A 0.3 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 23 30 53 0.0 0 0.6 A 0.5 A 0.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Table D6
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2047 Build Conditions - Traffic Signal at College Rd/Douglas Fir Dr
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 74 90 16 180 43.0 D 44.7 D 6.0 A 40.3 D 360 59 151 0 0 946 43 100 0 0 320 20 39

WB 61 177 236 474 35.5 D 41.2 D 11.1 B 25.1 C 23.0 C 300 42 111 0 0 382 67 127 0 0 190 71 169

NB 59 713 139 911 52.9 D 27.9 C 9.1 A 26.7 C 240 45 132 0 2 % 2869 153 318 2 % 0 240 31 105

SB 361 554 172 1,087 24.0 C 14.8 B 4.1 A 16.2 B 240 87 163 0 0 1863 79 171 0 0 250 20 59

College Rd at Gas Station Access EB 0 489 101 590 0.0 0 1.6 A 1.8 A 1.6 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 474 0 474 0.0 0 1.1 A 0.0 0 1.1 A 1.4 A 0 0 0 0 0 250 0 0 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 4.0 A 4.0 A 0 0 0 0 0 0 0 0 0 0 400 20 47

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 66 399 53 518 5.7 A 2.4 A 1.5 A 2.7 A 220 22 59 0 0 220 29 98 0 0 0 0 0

WB 50 332 10 392 7.4 A 3.7 A 2.7 A 4.1 A 7.6 A 220 20 63 0 0 894 32 114 0 0 0 0 0

NB 113 0 11 124 45.9 D 0.3 A 5.5 A 41.2 D 190 83 168 0 0 0 0 0 0 0 120 20 53

SB 1 0 29 30 37.2 D 0.0 0 6.0 A 6.0 A 120 20 20 0 0 577 20 55 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 98 0 14 112 5.1 A 0.0 0 3.8 A 4.9 A 0 0 0 0 0 627 36 70 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 26 0 38 2.6 A 0.4 A 0.0 0 1.0 A 150 20 28 0 0 0 0 0 0 0 0 0 0
SB 0 73 30 103 0.0 0 0.5 A 0.5 A 0.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 261 250 66 577 53.9 D 49.7 D 6.7 A 46.8 D 360 190 333 0 0 946 99 205 0 0 320 27 60

WB 86 253 301 640 45.0 D 69.7 E 14.4 B 40.9 D 34.3 C 300 65 160 0 0 382 115 223 0 0 190 91 216

NB 70 559 85 714 71.6 E 33.4 C 7.9 A 34.0 C 240 63 163 0 1 % 2869 157 298 2 % 0 240 21 104

SB 219 581 171 971 49.0 D 18.6 B 4.9 A 23.0 C 240 96 173 0 0 1863 103 202 0 0 250 20 78

College Rd at Gas Station Access EB 0 471 83 554 0.0 0 1.9 A 2.2 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 640 0 640 0.0 0 1.0 A 0.0 0 1.0 A 1.5 A 0 0 0 0 0 250 0 0 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.8 A 3.8 A 0 0 0 0 0 0 0 0 0 0 400 20 26

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 33 434 28 495 10.0 B 6.0 A 4.3 A 6.2 A 220 20 73 0 0 220 53 147 0 0 0 0 0

WB 35 480 5 520 7.6 A 5.9 A 2.8 A 6.0 A 8.3 A 220 20 48 0 0 894 49 163 0 0 0 0 0

NB 115 0 25 140 29.0 C 0.4 A 5.0 A 24.1 C 190 69 144 0 0 0 0 0 0 0 120 20 44

SB 4 0 45 49 39.5 D 0.0 0 6.7 A 9.2 A 120 20 32 0 0 577 24 73 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 82 0 12 94 4.7 A 0.0 0 3.4 A 4.5 A 0 0 0 0 0 627 33 68 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.2 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 58 0 69 2.2 A 0.3 A 0.0 0 0.6 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 40 23 63 0.0 0 0.6 A 0.4 A 0.5 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 322 288 98 708 63.6 E 50.3 D 10.1 B 50.8 D 360 253 421 0 0 946 124 365 0 0 320 40 96

WB 89 227 412 728 41.6 D 74.7 E 31.7 C 45.8 D 37.0 D 300 60 143 0 0 382 101 178 0 0 190 171 365

NB 58 641 85 784 69.3 E 36.7 D 9.8 A 36.0 D 240 53 174 0 5 % 2869 186 361 5 % 0 240 21 77

SB 199 760 200 1,159 50.6 D 21.9 C 5.2 A 23.9 C 240 94 214 0 1 % 1863 149 275 0 0 250 20 68

College Rd at Gas Station Access EB 0 466 106 572 0.0 0 2.0 A 2.6 A 2.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 728 0 728 0.0 0 2.0 A 0.0 0 2.0 A 2.1 A 0 0 0 0 0 250 20 57 2 % 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 4.3 A 4.3 A 0 0 0 0 0 0 0 0 0 0 400 20 46

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr (Signal) EB 20 456 23 499 10.1 B 7.2 A 5.0 A 7.2 A 220 20 57 0 0 220 66 158 0 0 0 0 0

WB 35 529 1 565 8.4 A 7.0 A 0.0 A 7.1 A 9.7 A 220 20 55 0 0 894 65 162 0 0 0 0 0

NB 142 1 14 157 27.7 C 13.1 B 4.8 A 25.5 C 190 80 155 0 0 237 20 24 0 0 120 20 33

SB 11 1 57 69 31.4 C 0.0 A 7.8 A 11.6 B 120 20 55 0 0 577 27 66 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 104 0 17 121 5.0 A 0.0 0 3.3 A 4.8 A 0 0 0 0 0 627 35 70 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 53 0 68 2.1 A 0.4 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 28 31 59 0.0 0 0.6 A 0.5 A 0.6 A 0 0 0 0 0 237 0 20 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.

P
M

 P
e

a
k

 H
o

u
r

A
M

 P
e

a
k

 H
o

u
r

S
c

h
o

o
l D

is
m

is
s

a
l P

e
a

k
 H

o
u

r

Vehicle Queing Information (feet)

Right Turn LaneThrough Lane (s)

Intersection Approach

Demand Volumes Delay (s/veh)
LOS By

Approach
LOS By

Intersection
Left Turn Lane



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2032 Analysis Time Period, hrs 0.25

Time Analyzed Build AM Peak Hour Peak Hour Factor 0.93

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 62 358 31 0 37 288 9 0 104 0 7 0 1 0 26

Percent Heavy Vehicles, % 0 2 4 10 0 3 1 0 0 3 0 29 0 0 0 8

Flow Rate (vPCE), pc/h 0 68 400 37 0 41 313 10 0 115 0 10 0 1 0 30

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 237 268 171 193 125 31

Entry Volume, veh/h 228 257 169 191 119 29

Circulating Flow (vc), pc/h 42 183 469 469

Exiting Flow (vex), pc/h 411 458 78 78

Capacity (cpce), pc/h 1367 1367 1202 1202 953 953

Capacity (c), veh/h 1312 1312 1188 1188 910 885

v/c Ratio (x) 0.17 0.20 0.14 0.16 0.13 0.03

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.2 4.4 4.2 4.4 5.2 4.4

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.6 0.7 0.5 0.6 0.5 0.1

95% Queue Length, Q₉₅ (ft) 15.4 18.1 12.6 15.1 13.0 2.7

Approach Delay, s/veh | LOS 4.3 A 4.3 A 5.2 A 4.4 A

Intersection Delay, s/veh | LOS 4.4 A



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2032 Analysis Time Period, hrs 0.25

Time Analyzed Build School Dismissal Peak Hour Factor 0.85

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 30 385 16 0 28 424 5 0 100 0 14 0 4 0 40

Percent Heavy Vehicles, % 0 13 2 0 0 4 1 0 0 2 0 0 0 0 0 8

Flow Rate (vPCE), pc/h 0 40 462 19 0 34 504 6 0 120 0 16 0 5 0 51

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 245 276 256 288 136 56

Entry Volume, veh/h 238 269 253 285 134 52

Circulating Flow (vc), pc/h 39 160 507 658

Exiting Flow (vex), pc/h 483 675 46 53

Capacity (cpce), pc/h 1370 1370 1228 1228 923 812

Capacity (c), veh/h 1335 1335 1213 1213 907 757

v/c Ratio (x) 0.18 0.20 0.21 0.23 0.15 0.07

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.2 4.4 4.8 5.0 5.4 5.5

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.6 0.8 0.8 0.9 0.5 0.2

95% Queue Length, Q₉₅ (ft) 15.3 20.3 20.2 22.7 12.7 5.3

Approach Delay, s/veh | LOS 4.3 A 4.9 A 5.4 A 5.5 A

Intersection Delay, s/veh | LOS 4.7 A



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2032 Analysis Time Period, hrs 0.25

Time Analyzed Build PM Peak Hour Peak Hour Factor 0.95

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 16 400 18 0 34 471 1 0 130 1 17 0 10 1 54

Percent Heavy Vehicles, % 0 6 3 22 0 3 1 0 0 2 0 0 0 0 0 2

Flow Rate (vPCE), pc/h 0 18 434 23 0 37 501 1 0 140 1 18 0 11 1 58

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 223 252 253 286 159 70

Entry Volume, veh/h 215 242 250 282 156 69

Circulating Flow (vc), pc/h 49 159 463 678

Exiting Flow (vex), pc/h 463 699 20 61

Capacity (cpce), pc/h 1358 1358 1229 1229 958 798

Capacity (c), veh/h 1307 1307 1215 1215 941 785

v/c Ratio (x) 0.16 0.19 0.21 0.23 0.17 0.09

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.1 4.3 4.8 5.0 5.4 5.5

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.6 0.7 0.8 0.9 0.6 0.3

95% Queue Length, Q₉₅ (ft) 15.4 18.0 20.2 22.7 15.2 7.6

Approach Delay, s/veh | LOS 4.2 A 4.9 A 5.4 A 5.5 A

Intersection Delay, s/veh | LOS 4.7 A



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2047 Analysis Time Period, hrs 0.25

Time Analyzed Build AM Peak Hour Peak Hour Factor 0.93

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 66 399 53 0 50 332 10 0 113 0 11 0 1 0 29

Percent Heavy Vehicles, % 0 2 4 8 0 2 1 0 0 3 0 18 0 0 0 7

Flow Rate (vPCE), pc/h 0 72 446 62 0 55 361 11 0 125 0 14 0 1 0 33

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 273 307 201 226 139 34

Entry Volume, veh/h 262 295 199 224 133 32

Circulating Flow (vc), pc/h 56 197 519 541

Exiting Flow (vex), pc/h 461 519 83 117

Capacity (cpce), pc/h 1349 1349 1187 1187 913 897

Capacity (c), veh/h 1296 1296 1174 1174 876 840

v/c Ratio (x) 0.20 0.23 0.17 0.19 0.15 0.04

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.5 4.7 4.5 4.7 5.6 4.6

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.8 0.9 0.6 0.7 0.5 0.1

95% Queue Length, Q₉₅ (ft) 20.6 23.3 15.1 17.6 12.9 2.6

Approach Delay, s/veh | LOS 4.6 A 4.6 A 5.6 A 4.6 A

Intersection Delay, s/veh | LOS 4.7 A



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2047 Analysis Time Period, hrs 0.25

Time Analyzed Build School Dismissal Peak Hour Factor 0.84

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 33 434 28 0 35 480 5 0 115 0 25 0 4 0 45

Percent Heavy Vehicles, % 0 15 2 0 0 3 1 0 0 2 0 0 0 0 0 9

Flow Rate (vPCE), pc/h 0 45 527 33 0 43 577 6 0 140 0 30 0 5 0 58

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 284 321 294 332 170 63

Entry Volume, veh/h 277 312 291 328 167 58

Circulating Flow (vc), pc/h 48 185 577 760

Exiting Flow (vex), pc/h 562 775 51 76

Capacity (cpce), pc/h 1359 1359 1200 1200 870 744

Capacity (c), veh/h 1323 1323 1187 1187 856 688

v/c Ratio (x) 0.21 0.24 0.25 0.28 0.20 0.08

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.5 4.7 5.2 5.6 6.2 6.1

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.8 0.9 1.0 1.1 0.7 0.3

95% Queue Length, Q₉₅ (ft) 20.5 22.8 25.2 27.7 17.7 8.0

Approach Delay, s/veh | LOS 4.6 A 5.4 A 6.2 A 6.1 A

Intersection Delay, s/veh | LOS 5.2 A



HCS Roundabouts Report
General Information Site Information

Analyst Justin Anibas, PE Intersection College Rd at Douglas Fir Dr

Agency or Co. SEH E/W Street Name College Rd

Date Performed 5/14/2026 N/S Street Name Douglas Fir Dr

Analysis Year 2047 Analysis Time Period, hrs 0.25

Time Analyzed Build PM Peak Hour Peak Hour Factor 0.95

Project Description Evergreen Dr/Douglas Fir Dr 
Traffic Impact Study

Jurisdiction Baxter, MN

Volume Adjustments and Site Characteristics
Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0

Lane Assignment LT TR LT TR LTR LTR

Volume (V), veh/h 0 20 456 23 0 35 529 1 0 142 1 14 0 11 1 57

Percent Heavy Vehicles, % 0 5 3 22 0 3 1 0 0 1 0 0 0 0 0 2

Flow Rate (vPCE), pc/h 0 22 494 30 0 38 562 1 0 151 1 15 0 12 1 61

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 2 2

Pedestrians Crossing, p/h 0 0 0 0

Proportion of CAVs, % 0

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway, s 4.5436 4.5436 4.5436 4.5436 4.3276 4.3276

Follow-Up Headway, s 2.5352 2.5352 2.5352 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 257 289 282 319 167 74

Entry Volume, veh/h 247 278 279 315 166 73

Circulating Flow (vc), pc/h 51 174 528 751

Exiting Flow (vex), pc/h 521 774 24 69

Capacity (cpce), pc/h 1356 1356 1212 1212 907 750

Capacity (c), veh/h 1304 1304 1199 1199 898 738

v/c Ratio (x) 0.19 0.21 0.23 0.26 0.18 0.10

Delay and Level of Service
Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.4 4.6 5.1 5.4 5.8 5.9

Lane LOS A A A A A A

95% Queue Length, Q₉₅ (veh) 0.7 0.8 0.9 1.1 0.7 0.3

95% Queue Length, Q₉₅ (ft) 17.9 20.6 22.7 27.7 17.6 7.6

Approach Delay, s/veh | LOS 4.5 A 5.2 A 5.8 A 5.9 A

Intersection Delay, s/veh | LOS 5.1 A



Table D7
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2032 Build Conditions - Roundabout at College Rd/Douglas Fir Dr
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 65 73 13 151 41.2 D 47.1 D 4.5 A 40.9 D 360 51 102 0 0 946 40 77 0 0 320 20 33

WB 58 146 214 418 42.2 D 48.0 D 9.3 A 27.4 C 21.7 C 300 45 97 0 0 380 59 103 0 0 190 61 113

NB 49 522 130 701 53.5 D 23.6 C 7.3 A 22.6 C 240 38 86 0 0 2869 103 195 0 0 240 28 67

SB 320 409 142 871 24.0 C 12.2 B 3.5 A 15.0 B 240 77 129 0 0 1862 49 103 0 0 250 20 28

College Rd at Gas Station Access EB 0 422 101 523 0.0 0 1.9 A 1.8 A 1.9 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 418 0 418 0.0 0 0.6 A 0.0 0 0.6 A 1.4 A 0 0 0 0 0 0 20 20 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 3.9 A 3.9 A 0 0 0 0 0 0 0 0 0 0 400 20 34

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 62 358 31 451 2.6 A 4.6 A 2.7 A 4.2 A 0 0 0 0 0 210 20 28 0 0 0 0 0

(Roundabout) WB 37 288 9 334 2.6 A 4.4 A 3.0 A 4.2 A 4.1 A 0 0 0 0 0 884 20 36 0 0 0 0 0

NB 104 0 7 111 3.7 A 0.3 A 3.0 A 3.6 A 0 0 0 0 0 220 22 55 0 0 0 0 0

SB 1 0 26 27 2.6 A 0.0 0 2.6 A 2.6 A 0 0 0 0 0 577 20 22 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 97 0 14 111 4.8 A 0.0 0 3.2 A 4.6 A 0 0 0 0 0 627 34 55 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 14 0 26 2.3 A 0.4 A 0.0 0 1.2 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 41 27 68 0.0 0 0.3 A 0.2 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 231 216 58 505 53.1 D 50.2 D 5.4 A 46.4 D 360 168 274 0 0 946 87 148 0 0 320 26 51

WB 78 217 269 564 47.9 D 63.2 E 10.3 B 36.5 D 32.7 C 300 57 116 0 0 380 101 164 0 0 190 69 129

NB 62 399 79 540 65.1 E 30.3 C 5.9 A 30.5 C 240 54 110 0 0 2869 104 185 0 0 240 20 48

SB 195 388 147 730 48.1 D 16.1 B 3.9 A 21.9 C 240 85 146 0 0 1862 64 121 0 0 250 20 33

College Rd at Gas Station Access EB 0 407 83 490 0.0 0 1.9 A 2.3 A 2.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 564 0 564 0.0 0 0.5 A 0.0 0 0.5 A 1.2 A 0 0 0 0 0 0 20 20 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.5 A 3.5 A 0 0 0 0 0 0 0 0 0 0 400 20 28

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 30 385 16 431 3.1 A 4.5 A 3.2 A 4.4 A 0 0 0 0 0 210 20 28 0 0 0 0 0

(Roundabout) WB 28 424 5 457 3.1 A 5.3 A 3.5 A 5.2 A 4.7 A 0 0 0 0 0 884 20 33 0 0 0 0 0

NB 100 0 14 114 4.1 A 0.8 A 3.0 A 3.9 A 0 0 0 0 0 220 23 52 0 0 0 0 0

SB 4 0 40 44 4.4 A 0.0 0 3.1 A 3.2 A 0 0 0 0 0 577 20 34 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 80 0 12 92 4.5 A 0.0 0 3.2 A 4.3 A 0 0 0 0 0 627 33 54 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 34 0 45 2.1 A 0.3 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 22 22 44 0.0 0 0.3 A 0.2 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 279 248 85 612 53.7 D 51.9 D 6.3 A 46.2 D 360 202 313 0 0 946 98 158 0 0 320 33 59

WB 82 198 375 655 44.9 D 64.2 E 14.0 B 33.2 C 31.5 C 300 57 114 0 0 380 85 136 0 0 190 97 171

NB 50 421 80 551 70.0 E 28.8 C 6.1 A 29.0 C 240 43 101 0 0 2869 99 184 0 0 240 20 46

SB 179 508 179 866 49.5 D 17.4 B 4.1 A 21.2 C 240 81 151 0 0 1862 89 157 0 0 250 20 39

College Rd at Gas Station Access EB 0 401 106 507 0.0 0 2.0 A 2.4 A 2.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 655 0 655 0.0 0 0.5 A 0.0 0 0.5 A 1.3 A 0 0 0 0 0 0 20 20 0 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.5 A 3.5 A 0 0 0 0 0 0 0 0 0 0 400 20 32

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 16 400 18 434 2.9 A 4.5 A 3.0 A 4.4 A 0 0 0 0 0 210 20 32 0 0 0 0 0

(Roundabout) WB 34 471 1 506 2.8 A 5.3 A 2.2 A 5.1 A 4.6 A 0 0 0 0 0 884 20 36 0 0 0 0 0

NB 130 1 7 138 4.3 A 2.2 A 3.3 A 4.2 A 0 0 0 0 0 220 27 58 0 0 0 0 0

SB 10 1 54 65 3.7 A 2.9 A 3.2 A 3.3 A 0 0 0 0 0 577 20 38 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 101 0 17 118 4.8 A 0.0 0 3.5 A 4.6 A 0 0 0 0 0 627 35 55 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.8 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 37 0 52 2.0 A 0.3 A 0.0 0 0.8 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 23 30 53 0.0 0 0.4 A 0.3 A 0.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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Table D8
Evergreen Drive/Doulgas Fir Drive Traffic Impact Study
2047 Build Conditions - Roundabout at College Rd/Douglas Fir Dr
AM (7:15 to 8:15 AM), School Dismissal (2:45 to 3:45 PM), & PM (4:15 to 5:15 PM) Peak Hours

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay
(S/Veh)

LOS
Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Thru (2)

---->

% Block

Left (2)

<----

Link 
Length
(feet)

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

% Block

Right (2)

---->

% Block

Thru (2)

<----

Storage

(feet) 3

Avg.
Queue

(feet) 1

95th %
Queue

(feet) 1

College Rd at TH 371 (Signal) EB 74 90 16 180 41.4 D 43.2 D 6.8 A 39.1 D 360 58 112 0 0 946 44 86 0 0 320 20 37

WB 61 177 236 474 42.1 D 46.0 D 13.4 B 29.7 C 23.3 C 300 44 95 0 0 380 68 111 0 0 190 73 140

NB 59 713 139 911 52.9 D 26.6 C 9.0 A 25.7 C 240 48 109 0 1 % 2869 147 255 1 % 0 240 30 70

SB 361 554 172 1,087 23.7 C 14.4 B 4.1 A 15.9 B 240 86 143 0 0 1862 76 143 0 0 250 20 32

College Rd at Gas Station Access EB 0 489 101 590 0.0 0 2.1 A 1.9 A 2.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 474 0 474 0.0 0 0.6 A 0.0 0 0.6 A 1.5 A 0 0 0 0 0 0 0 20 0 0 0 0 0

NB 0 0 29 29 0.0 0 0.0 0 4.6 A 4.6 A 0 0 0 0 0 0 0 0 0 0 400 20 36

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 66 399 53 518 3.3 A 4.8 A 3.2 A 4.4 A 0 0 0 0 0 211 20 38 0 0 0 0 0

(Roundabout) WB 50 332 10 392 3.3 A 4.7 A 3.7 A 4.5 A 4.3 A 0 0 0 0 0 887 20 34 0 0 0 0 0

NB 113 0 11 124 3.9 A 0.4 A 3.2 A 3.8 A 0 0 0 0 0 221 24 51 0 0 0 0 0

SB 1 0 29 30 3.2 A 0.0 0 2.9 A 2.9 A 0 0 0 0 0 577 20 20 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 98 0 14 112 5.1 A 0.0 0 3.2 A 4.9 A 0 0 0 0 0 627 32 54 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 12 26 0 38 2.5 A 0.5 A 0.0 0 1.1 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 73 30 103 0.0 0 0.4 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 261 250 66 577 51.3 D 51.3 D 6.9 A 46.1 D 360 183 290 0 0 946 102 169 0 0 320 28 55

WB 86 253 301 640 44.3 D 69.7 E 17.1 B 41.7 D 34.7 C 300 63 128 0 0 380 116 192 0 0 190 95 191

NB 70 559 85 714 70.4 E 33.1 C 7.7 A 33.9 C 240 65 128 0 2 % 2869 158 265 2 % 0 240 20 52

SB 219 581 171 971 51.1 D 19.5 B 4.5 A 23.9 C 240 97 154 0 0 1862 104 176 0 0 250 20 36

College Rd at Gas Station Access EB 0 471 83 554 0.0 0 2.1 A 2.3 A 2.1 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 640 0 640 0.0 0 0.5 A 0.0 0 0.5 A 1.3 A 0 0 0 0 0 0 20 25 0 0 0 0 0

NB 0 0 24 24 0.0 0 0.0 0 3.8 A 3.8 A 0 0 0 0 0 0 0 0 0 0 400 20 29

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 33 434 28 495 2.9 A 4.6 A 3.0 A 4.4 A 0 0 0 0 0 211 20 35 0 0 0 0 0

(Roundabout) WB 35 480 5 520 3.0 A 5.4 A 3.4 A 5.2 A 4.7 A 0 0 0 0 0 887 20 41 0 0 0 0 0

NB 115 0 25 140 4.6 A 0.9 A 3.3 A 4.3 A 0 0 0 0 0 221 28 61 0 0 0 0 0

SB 4 0 45 49 4.5 A 0.0 0 3.4 A 3.5 A 0 0 0 0 0 577 20 43 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 82 0 12 94 4.9 A 0.0 0 3.2 A 4.6 A 0 0 0 0 0 627 34 52 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.3 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 11 58 0 69 2.1 A 0.5 A 0.0 0 0.7 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 40 23 63 0.0 0 0.4 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at TH 371 (Signal) EB 322 288 98 708 59.3 E 51.9 D 9.8 A 49.0 D 360 239 381 0 0 946 112 196 0 0 320 41 75

WB 89 227 412 728 44.4 D 79.3 E 30.4 C 47.3 D 37.5 D 300 64 124 0 0 380 107 183 0 0 190 170 297

NB 58 641 85 784 69.6 E 38.8 D 10.3 B 37.8 D 240 57 150 0 7 % 2869 192 353 7 % 0 240 28 105

SB 199 760 200 1,159 51.9 D 21.5 C 5.2 A 23.9 C 240 95 162 0 0 1862 145 233 0 0 250 20 52

College Rd at Gas Station Access EB 0 466 106 572 0.0 0 2.2 A 2.4 A 2.2 A 0 0 0 0 0 0 0 0 0 0 0 0 0

(Right-in/Right-out) WB 0 728 0 728 0.0 0 0.9 A 0.0 0 0.9 A 1.5 A 0 0 0 0 0 0 20 38 1 % 0 0 0 0

NB 0 0 33 33 0.0 0 0.0 0 3.9 A 3.9 A 0 0 0 0 0 0 0 0 0 0 400 20 34

SB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 0 0 0 0 0 0 0 0 0 0 0 0 0

College Rd at Douglas Fir Dr EB 20 456 23 499 3.0 A 4.7 A 3.0 A 4.6 A 0 0 0 0 0 211 20 36 0 0 0 0 0

(Roundabout) WB 35 529 1 565 3.1 A 5.7 A 6.1 A 5.5 A 5.0 A 0 0 0 0 0 887 20 41 0 0 0 0 0

NB 142 1 14 157 5.0 A 4.4 A 3.5 A 4.9 A 0 0 0 0 0 221 32 67 0 0 0 0 0

SB 11 1 57 69 4.4 A 2.7 A 3.2 A 3.4 A 0 0 0 0 0 577 20 40 0 0 0 0 0

Douglas Fir Dr at Gas Station Access EB 104 0 17 121 5.2 A 0.0 0 3.3 A 4.9 A 0 0 0 0 0 627 36 55 0 0 0 0 0

(Minor Stop) WB 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 A 2.7 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NB 15 53 0 68 2.3 A 0.5 A 0.0 0 0.9 A 150 20 20 0 0 0 0 0 0 0 0 0 0
SB 0 28 31 59 0.0 0 0.4 A 0.3 A 0.4 A 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTES 1. If the reported queue is greater than zero (0), but less than 20 ft, a minimum of 20 ft is reported.

2. Block Percentage is proportion of analysis time (1 hour) the storage lane or through lane is blocked or blocking.

3. Multiple storage lanes of different length are averaged together to show the "Effective Storage Length" per lane.
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WB-62 LEFT TURNING MOVEMENTS
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