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Mission Statement 
Providing efficient services with 
innovation and accountability 

Vision Statement 
Setting the standard for providing 

superior and efficient county 
government services through 
leadership, accountability and 
innovation to a growing and 

diverse society. 
 

Leadership.  Efficiency.  Accountability.  
Innovation.  Integrity. 

 

9:00 a.m. Call Board of Commissioners Meeting to Order:  Chair Dranttel 

1. Flag Pledge 

2. Silence Your Cell Phones 

3. Approval of Agenda 

 

 Consent Agenda 

1. Approval of January 4, 2022 Board Minutes 

2. 2021 Natural Resources Block Grant Financial Reports 

3. Approval of Minnesota State Law Library Agreement 

4. Out of State Travel – National Coalition Academy 

5. End of Probations 

6. Approval of Bills 

  

 Public Appearances 

 

9:05 a.m. Health and Human Services 

1. Adult Mental Health Initiatives Reform: Letter to Support Advocacy Efforts 

 

9:10 a.m. Property Services 

1. December 20, 2021 Planning & Zoning Advisory Commission Meeting 

 

9:15 a.m. Public Services 

1. Consider Resolution to Apply for Funding for Help America Vote Grant 

 

9:20 a.m. Community Corrections 

1. Grant (Subsidy) Contract with the State and Nicollet County 

 

9:30 a.m. Public Works 

1. Intersection Control Evaluation Report Presentation: CSAH 

5/Broadway/Sunrise Drive 

2. Consider Out of State Travel 

 

10:05 a.m. Administration 

1. Resolution Reappointing Assistant Veterans Services Officer 

2. 2021 Budget Change Request 
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10:15 a.m. Human Resources 

 The following portion of the meeting is closed for labor negotiations  

 pursuant to Minnesota State Statutes Chapter 13D.03. 

1. 2022 Non-Licensed Law Enforcement Collective Bargaining Agreement 
 

 County Attorney Update 

 Chair’s Report 

 Commissioner Committee Reports 

 Commissioners Meetings & Conferences 

 Approve Per Diems and Expenses 

 Adjourn Board of Commissioners Meeting 
 

10:30 a.m. Call Drainage Authority Meeting to Order: 
  

 Drainage Authority Agenda Items 

1. Consent Agenda 

a. Approval of January 4, 2022 Drainage Authority Minutes 

 Adjourn Drainage Authority Meeting 

 
Notice of Scheduled Meetings 
The following is a notice of scheduled meetings. Pursuant to Minnesota Statute 13D.04, this 
notice of meetings also serves as notice of regular and special meetings of the Nicollet County 
Board of Commissioners. Meetings with a quorum of Nicollet County Board of Commissioners 
expected to attend is noted with an asterisk (*).   
 
Questions or comments regarding any Nicollet County meeting and requests to 
participate in any meeting can be directed to Mandy Landkamer, Nicollet County 
Administrator, at 507-934-7074 or mandy.landkamer@co.nicollet.mn.us. 
 
January 25 – Board of Commissioners Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
January 25 – Drainage Authority Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
January 27 – Board of Commissioners Meeting with local legislators, 9:30 a.m.; Nicollet County Board Room, 
        St. Peter* 
February 2 – St. Peter Liaison Meeting, 10:30 a.m.; Nicollet County Board Room, St. Peter 
February 8 – Board of Commissioners Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
February 8 – Drainage Authority Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
February 15 – Individual Department Head Meeting – Finance, 8:15 a.m.; Nicollet County Board Room, St. Peter* 
February 15 – County Board Workshop, 9:30 a.m.; Nicollet County Board Room, St. Peter* 
February 22 – Board of Commissioners Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
February 22 – Drainage Authority Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
February 28 – Board of Adjustment & Appeals/Planning & Zoning Advisory Commission Meeting, 7:00 p.m.; 

         Nicollet County Board Room, St. Peter* 
February 22 – Drainage Authority Meeting, 9 a.m.; Nicollet County Board Room, St. Peter * 
March 2 & 3 – AMC Legislative Conference; InterContinental Hotel, St. Paul, MN 



OFFICIAL PROCEEDINGS OF THE 
BOARD OF COUNTY COMMISSIONERS FOR 

NICOLLET COUNTY, MINNESOTA 
JANUARY 4, 2022 

The Nicollet County Board of Commissioners met in regular session on Tuesday, 
January 4, 2022, at 9:00 a.m. Commissioners Marie Dranttel, Terry Morrow, Jack Kolars, and 
John Luepke were present. Also present were County Administrator Mandy Landkamer, 
County Attorney Michelle Zehnder Fischer and Recording Secretary Sarah Frahm.  

Election of Officers 
Commissioner Morrow asked for nominations for Board Chair for 2022. Motion by 

Commissioner Luepke and seconded by Commissioner Kolars to nominate Commissioner 
Dranttel for the position of Chair of the Nicollet County Board for 2022. Commissioner Morrow 
asked three times for additional nominations and no other nominations were made. Motion 
carried unanimously. 

Chair Dranttel then asked for nominations for Board Vice Chair. Motion by 
Commissioner Morrow and seconded by Commissioner Dranttel to nominate Commissioner 
Kolars for the position of Vice Chair of the Nicollet County Board for 2022. Commissioner 
Dranttel asked three times for additional nominations and no other nominations were made. 
Commissioner Morrow moved that the nominations be closed and Commissioner Luepke 
seconded. Motion carried unanimously. 

Approval of Agenda 
Motion by Commissioner Luepke and seconded by Commissioner Kolars to approve the 

agenda with the addition of the Purchase of Service Agreement: 2022 Brown County 
Evaluation Center, Inc. Commissioner Morrow moved that the item be added to the consent 
agenda and Commissioner Kolars seconded. Motion carried unanimously. Commissioner 
Morrow then moved to approve the agenda and the motion was seconded by Commissioner 
Kolars. Motion carried with all voting in favor.  

Consent Agenda 
Motion by Commissioner Morrow and seconded by Commissioner Luepke to approve 

the consent agenda items as follows:  
1. December 14, 2021 Board Meeting Minutes;
2. 2022 Solid Waste Collection and Transportation License Applicants
3. CVSO Operational Enhancement Grant Program Resolution for FY2022
4. Resolution to Delegate EFT Authority

5. South Central Community-Based Initiative 2022 Purchase of Service Agreement

6. 2022 Master Contract for MFIP/DWP and Notice of Funds Available

7. Resolution Approving the Official Newspaper for Publications in 2022

8. Publication of Transportation Advertisement for Bids on the Nicollet County Website

9. 2022 Gopher Bounty

10. 2022 Board Meeting and Workshop Schedule

11. End of Probations for Anthony Engesser, HCBS Case Manager; and Abby Alonso,
Eligibility Worker

12. Approval of the Commissioner Warrants as presented for the following amounts:
General Revenue Fund - $34,324.37, Road & Bridge Fund - $37,897.69, Human
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Services Fund - $66,459.30, and acknowledge review of the Auditor’s Warrants. Motion 
carried with all voting in favor on a roll call vote. 

 
Public Appearances 

Mike Stevenson appeared on behalf of the Nicollet Conservation Club with concerns 
about Chronic Wasting disease becoming an issue for the deer population in the area. He 
would like the Commission to think about putting a new ban on deer farms until there is more 
direction from the MN legislature. Jeff Holmin, a former deer farm owner, also spoke regarding 
this issue and shared similar concerns.  
 
Public Works and Attorney 
Eminent Domain Proceedings for County Road 15 Reconstruction   
 The reconstruction of County Road 15 requires the acquisition of right of way for 
completion of the project. Public Works Director Greenwood and Assistant Public Works 
Director Hawbaker have commenced the process for acquisition of right of way parcels, 
however, it may be necessary to initiate eminent domain proceedings for certain parcels. 
Motion by Commissioner Morrow and seconded by Commissioner Kolars to authorize the 
hiring of outside counsel to assist the County Attorney’s Office with commencing the necessary 
proceedings to acquire property for the road project. 
 
Administration 
Resolution Setting the Minimum Salary for the County Sheriff and Attorney 
 Motion by Commissioner Kolars and seconded by Commissioner Luepke to approve the 
resolution setting the minimum salary for the County Sheriff and Attorney. Motion carried with 
all voting in favor on a roll call vote.  
 
Amendment to the 2022 Elected Officials Compensation and Per Diem Resolution 
 The proposed amended resolution includes a 2.5% increase for County Commissioners, 
a 3.5% increase for elected department heads, and no change in the per diem rate of $70 per 
day. Motion by Commissioner Morrow and seconded by Commissioner Luepke to approve the 
amendment to the 2022 Elected Officials Compensation and Per Diem Resolution. Motion 
carried with all voting in favor on a roll call vote. 
 
Resolution Establishing the 2022 Committee and Board Assignments and Meetings that 
Qualify for a Per Diem Payment 
 The 2022 Committee and Board Assignments and Meetings were discussed to 
determine if any changes were needed to the proposed list. Motion by Commissioner Morrow 
and seconded by Commissioner Kolars to approve the resolution establishing the 2022 
Committee and Board Assignments and Meetings that Qualify for a Per Diem Payment. Motion 
carried with all voting in favor on a roll call vote. 
 
 
County Attorney Update 
Attorney Zehnder-Fischer shared information from a recent school-related stakeholders 
meeting she attended. Mental health is still the biggest issue in the school-age population, 
often with co-occurring chemical dependency issues. These issues are also occurring within 
the community at large. 
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Chair’s Report 
 
Commissioner Committee Reports 

The Commissioners reported on various meetings and activities, including:   
 
Commissioner Jack Kolars 

 Highway 14 Committee 

 Greater Mankato Growth 

 Traverse de Sioux 

 Minnesota Valley Action Council (MVAC) 

 Union mediation 
 
Commissioner John Luepke 

 Highway 14 Committee 

 Nicollet and Brown County Historical Society 
 
Approve Per Diems and Expenses 
 Motion by Commissioner Luepke and seconded by Commissioner Kolars to approve the 
expenses and per diems for the meetings noted above during the Commissioner Reports 
and/or as submitted on approved expense reports, and authorize payment of those expenses 
and per diems by the Finance Office. Motion carried with all voting in favor.  
 
 
Adjourn 

Motion by Commissioner Morrow and seconded by Commissioner Luepke to adjourn 
the meeting. Motion carried with all voting in favor. The meeting adjourned at 9:36 a.m. 
 
 
 
                                                                 ________________________________ 

     MARIE DRANTTEL, CHAIR 
                                                 BOARD OF COMMISSIONERS  
 

 
ATTEST: 

 
 
_________________________________ 
MANDY LANDKAMER 
CLERK TO THE BOARD 
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Executive Summary 
The intersection of Broadway Avenue/CSAH 5 and Sunrise Drive is centrally located in the City of Saint 
Peter. The All-Way Stop Control intersection serves all modes of transportation and has a significant 
importance considering the close proximity to Saint Peter High school, North Elementary school, John 
Ireland School, Saint Peter Middle School, and Gustavus Adolphus College. 

Traffic patterns have changed with the recent construction of Saint Peter High School west of the 
intersection on CSAH 5. The intersection is currently experiencing operation concerns which are 
anticipated to get worse with planned and proposed developments to the west and north. Additionally, the 
City of Saint Peter is planning on building a new fire station in the northwest quadrant of the intersection.  

The intersection currently has one lane of approach in all directions. Pedestrian facilities and crossings are 
present on each side of each leg of the intersection. The northwest and northeast quadrants are currently 
vacant, the northeast quadrant is residential properties, and the southeast quadrant contains a parking lot 
for a nearby park. The intersection is within the normal, expected range for expected crashes when 
compared to similar intersections statewide. Traffic delay operations appear to be within acceptable levels 
of service, however, during peak times of the day, some extending traffic queues occur. There is frequent 
pedestrian and bicycle use at the intersection and in general these users are accommodated with little 
delay. 

The All-Way Stop Control is anticipated to fail with forecasted traffic volumes. Multiple alternatives 
were evaluated and mitigation to a traffic signal or roundabout is anticipated to provide a safety and delay 
improvement when compared to the existing condition. Planning level concepts were developed for both 
alternatives to complete a Benefit-Cost (B/C) Analysis. Both alternatives proved to have a positive B/C 
ratio, however, the single lane roundabout has a greater safety and delay benefit over the project life 
resulting in the higher B/C ratio of 6.07.   

A single lane roundabout is recommended at the study intersection. This alternative has the greater B/C 
ratio and would provide system consistency along Broadway Avenue/CSAH 5 with the recently 
constructed roundabout at the Saint Peter High School. Implementation of a roundabout is anticipated to 
have a construction and right-of-way acquisition cost of approximately $1.57 million.  
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Existing Conditions 
Broadway Avenue/CSAH 51 is a two-lane roadway generally providing an east-west connection from 
Saint Peter High School to TH 169 in Saint Peter, MN. At the intersection with Sunrise Drive, the west 
leg of Broadway Avenue (CSAH 5) is maintained by Nicollet County, has a speed limit of 45 mph and 
serves 4,600 vehicles per day. The east leg of the intersection is maintained by the City of Saint Peter, has 
a speed limit of 30 mph and serves 4,900 vehicles per day. Sunrise Drive is a two-lane roadway 
maintained by the City of Saint Peter, has a speed limit of 30 mph, and serves up to 3,650 vehicles per 
day at the intersection with Broadway Avenue.  

The intersection is All-Way Stop Controlled (AWSC) with one lane of approach in all directions. Sunrise 
Drive is a Bike Route and pedestrian crossings are provided on all legs of the intersection connecting the 
sidewalks/trails present on both sides of each roadway.  Figure A shows the intersection location and its 
proximity to many schools including: Saint Peter High School, Saint Peter Middle School, North 
Elementary School, John Ireland School, and Gustavus Adolphus College. Figure B shows a recent aerial 
view of the intersection. 

Figure A: Project Location Map 

 
Source: Google Maps 

 
1 The west leg of the intersection is Broadway Ave/CSAH 5 while the east leg is Broadway Ave. The report 
generalizes the intersection throughout most text, graphics, and figures as Broadway Ave at Sunrise Dr. 
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Figure B: Broadway Ave and Sunrise Dr Intersection 

 
Source: Google Maps 

Data Collection 

Traffic data was collected at the Broadway Avenue and Sunrise Drive intersection in September 2021, 
over two normal weekdays.  Twenty-four hour turning movement counts were completed to determine the 
AM, School Release and PM peak hours of traffic used for operations analysis. The peak hours are 
defined: 

 AM    7:30am to 8:30am 

 School Release  3:15pm to 4:15pm 

 PM   5:00pm to 6:00pm 

Existing Peak Hour turning movement counts are shown in Figure C. Traffic count details and Average 
Annual Daily Traffic (AADT), can be found in Appendix A. 
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Figure C: Existing Peak Hour Turning Movements 
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Safety Analysis 

Crash data was obtained from the Minnesota Department of Transportation for the last ten years of 
available data (2012-2021).  Crash data is classified by severity:  

 F – Fatal 
 A – Incapacitating Injury 
 B – Non-Incapacitating Injury 
 C – Possible Injury 
 PDO – Property Damage Only 

Table 1 details crash rates for the intersection and Table 2 details the crash severities and types. The 
statewide average and critical crash rates are compared to similar type intersections statewide in respect to 
entering volume, traffic control, environment, and speed limits. The statewide average is the average 
observed rate for similar type intersections and the critical rate is the rate at which an intersection is 
considered unsafe. An intersection crash rate greater than the critical rate indicates that the intersection 
operates outside the expected normal range. 

Table 1: Intersection Crash Rates (2012-2021) 

 

Table 2: Crash Severity and Crash Type 

 

The intersection crash rate of 0.21 is below the statewide average and the critical rate for similar type 
intersections.  Most crashes (four of five) resulted in property damage only. There was one non-
incapacitating injury crash recorded. No discernable pattern of crash types at the intersection is noticeable 
with two right angle crashes, two rear end crashes and one run off the road crash.  There were no 
pedestrian or bicycle crashes recorded in the ten-year analysis period. 

Although not directly indicated in the actual crash data, city staff reports the intersection still experiences 
vehicles running, or rolling, through the stop signs with near misses resulting. To draw more attention to 
the stop signs, the County installed reflectors on the east and west approach stop signs in 2015. However, 
even with the reflectors, city staff have still reported close calls from vehicles running the stop signs.  

Figure D shows the crash diagram for the intersection. Additional crash details can be found in 
Appendix B. 

Intersection
Crash
Rate

Statewide 
Average

Critical 
Rate

5 0.21 0.35 0.68

Crash Rate
Total 

Crashes 
(2012-21)

F A B C PDO
Right 
Angle 

Crashes

Rear End 
Crashes

Run Off 
Road

0 0 1 0 4 2 2 1

Crash TypeCrash Severity
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Figure D: Crash Diagram 
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Warrant Analysis 

Traffic Signal and All-Way Stop Control (AWSC) warrant analyses were completed using the 24-hour 
turning movement count data for the intersection.  

Traffic signal warrants have been developed as national guidelines to promote continuity of traffic control 
devices and ensure that traffic signals are installed at intersections that would benefit from their use. The 
Minnesota Manual of Uniform Traffic Control Devices (MnMUTCD) Chapter 4C states that the 
investigation of the need for a traffic control signal shall include an analysis of the applicable factors 
contained in ten traffic signal warrants. A traffic signal should not be installed unless one or more of the 
warrants can be met, however the satisfaction of a traffic signal warrant or warrants shall not in itself 
require the installation of a traffic signal.  Furthermore, a traffic signal should not be installed unless an 
engineering study indicates that the traffic control signal will improve the overall safety and operation of 
the intersection.  Finally, the signal should not disrupt the progressive flow of traffic.  

The MnMUTCD identifies criteria that should be considered in an engineering study for the installation 
of an AWSC. However, the ultimate decision to install an all-way stop control should be based on an 
engineering study. Similar to signal warrants, AWSC warrants consider multiple criteria including traffic 
volumes, crash history, pedestrian conflicts, and the surrounding environment. Further guidance and 
detailed information are provided in the MnMUTCD 

Roundabouts are typically justified by MnDOT if the intersection meets traffic signal or AWSC warrants.  

Table 3 summarizes each warrant, required hours needed to satisfy the warrant, and the hours satisfied 
using the traffic data collected as part of this evaluation. Satisfied warrants are highlighted in green. 
Additional details regarding each warrant can be found in the MnMUTCD (Chapter 4C). Additional 
evaluation results can be found in Appendix C.   

 
Table 3: Traffic Control Signal Warrant Results 

 

The existing traffic volumes satisfy Warrant 2 (Four-Hour Vehicular Volume) and the AWSC Warrant.  
Warrant 7 (Crash Experience) is satisfied in regard to traffic volume but does not meet the necessary 
crash history (five or more crashes in a 12-month period) and therefore is not satisfied.  

Warrant 5 is potentially satisfied due to the proximity to Saint Peter High School. The MnMUTCD states 
that this warrant only considers “Schoolchildren”, defined as elementary to high school students, and 
therefore does not consider the nearby college students. The data collected did not meet the outlined 
pedestrian volumes to satisfy this warrant, but it is possible future pedestrian volumes would. 

 

Required
Hours

Satisfied
Hours

1A Eight-Hour Vehicular Volume (Minimum Volume) 8 4
1B Eight-Hour Vehicular Volume (Interuption of Traffic) 8 1
2 Four-Hour Vehicular Volume 4 4
3 Peak Hour 1 0
4 Pedestrian Volume
5 School Crossing
6 Coordinated Signal System
7 Crash Experience 8 8
8 Roadway Network
9 Intersection Near a Grade Crossing
- All Way Stop Control (AWSC) 8 10

Not Applicable

Warrant

Not Satisfied
Potentially Satisfied

Not Applicable

Not Satisfied
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Existing Operations Analysis 

An operations analysis was completed for the AM, School Release and PM peak hours using the existing 
turning movement counts.  The operational analysis results are described as a Level of Service (LOS) 
ranging from A to F. These letters serve to describe a range of operating conditions for different types of 
facilities. Levels of Service are calculated based on the Highway Capacity Manual 6th Edition, which base 
the level of service on traffic control delay. For example, a LOS A means the intersection is performing 
well with short traffic delays. As intersection traffic delays increase, the LOS for the intersection 
decreases to a B, C, D, E or F, with F representing the greatest delay.  

Control delay is the delay experienced by vehicles slowing down as they are approaching the intersection, 
the wait time at the intersection, and the time for the vehicle to speed up through the intersection and enter 
into the traffic stream. The average intersection control delay is a volume weighted average of delay 
experienced by all motorists entering the intersection on all intersection approaches. Level of service D is 
commonly taken as an acceptable design year LOS.  

The level of service and its associated intersection delay for a signalized and unsignalized intersection is 
presented below. The delay threshold for unsignalized intersections is lower compared to signalized 
intersections, which accounts for the fact that people expect a higher level of service when at a stop-
controlled intersection. Roundabout intersections are evaluated based on which control it is being 
compared against. For this study, control delay per vehicle for a roundabout was evaluated utilizing 
unsignalized intersection parameters since the existing intersection is unsignalized. Table 4 details the 
control delay level of service thresholds for signalized and unsignalized intersections. 

Table 4: Level of Service Criteria 

 

The Existing All-Way Stop Control (AWSC) was analyzed using Synchro/SimTraffic and methods within 
the Highway Capacity Manual to determine measures of effectiveness. 

  

Signalized Unsignalized 
Control Delay per Vehicle (sec.) Control Delay per Vehicle (sec)

A ≤10 ≤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

LOS
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All movement, approaches and overall intersection delays currently operate at a LOS B or better with the 
existing turning movements. The AWSC model has average queues of 50 to 75 feet (two to three 
vehicles) for all directions during the peak hours of the day. The maximum queues range from 100 to 200 
feet (four to eight vehicles) during the peak hours of the day.  

Field evaluations show longer traffic queuing during the School Release peak than detailed in Table 5. 
The eastbound approach queue has a “rolling queue” that can extend between 400 and 700 feet on 
occasion. This traffic seems to be slowly moving together on approach to the intersection as opposed to 
being completely stopped. This difference is considered for future alternative analysis and evaluation.  

Table 5: Existing Operation 

 

Additional traffic operations details can be found in Appendix D. 

Non-Motorized Movements 

Pedestrian and Bicycle movements were collected with the traffic data. Figure E details the daily 
pedestrian crossing movements for each leg of the intersection. Table 6 details the daily bicycle turning 
movements at the intersection.  

In general, there are relatively low volumes of pedestrians and bicyclist using this intersection during data 
collection. A total of 178 pedestrians and/or bicyclist were shown crossing at the intersection within the 
crosswalks. A total of 11 bicyclist navigated the intersection using the drive lanes throughout the day of 
data collection. The most concentrated time of use by pedestrians is before and after school with school 
aged children walking or biking to school. In general, most non-motorized users are alone or in groups of 
two. 

The existing AWSC provides opportunities for pedestrians to cross with little delay, even during peak 
traffic hours of the day. Bicyclist should also be able to comfortably merge with vehicular traffic under 
the AWSC.  It appears that pedestrian and bicycle movements have sufficient opportunities to cross either 
roadway under current traffic volumes. 

L T R

EB 10 - B 14 - B 7 - A 12 - B 75 175

WB 13 - B 14 - B 9 - A 13 - B 75 200

NB 9 - A 10 - B 6 - A 9 - A 75 150

SB 11 - B 12 - B 9 - A 12 - B 75 175

EB 8 - A 14 - B 8 - A 12 - B 75 150

WB 9 - A 10 - B 5 - A 9 - A 50 125

NB 8 - A 10 - B 7 - A 9 - A 75 125

SB 8 - A 9 - A 6 - A 9 - A 75 125

EB 9 - A 12 - B 6 - A 11 - B 50 125

WB 8 - A 10 - B 6 - A 9 - A 75 150

NB 7 - A 8 - A 5 - A 7 - A 50 100

SB 7 - A 9 - A 5 - A 8 - A 50 100

School 
Release

PM Peak 8 - A

9 - A

11 - B

Time

AM Peak

Avg Max
Approach 

(Delay - LOS)
Intersection 
(Delay - LOS)

Movement (Delay - LOS)
Approach

Traffic Delay (sec/veh) Traffic Queuing (feet)
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Figure E: Daily Pedestrian Crossing Volumes 

 

 

Table 6: Daily Bicycle Movements 

 

Pedestrian and bicycle volumes typically have large fluctuations depending on the weather, time of year, 
events, etc. Therefore, it is possible that at times, pedestrian and bicycle traffic is far greater than what 
was observed during data collection. Given the proximity to multiple school and park facilities, in 
addition to the potential development opportunities near the intersection, these volumes could greatly 
change and should be monitored in the future. 

Left Turns
Straight 
Through

Right 
Turns

Left Turns
Straight 
Through

Right 
Turns

Left Turns
Straight 
Through

Right 
Turns

Left Turns
Straight 
Through

Right 
Turns

0 1 0 0 3 0 3 1 0 0 1 2 11

Southbound Westbound Northbound Eastbound

Total
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Future Conditions 

Traffic Forecasting 

Future traffic volumes for 2041 were developed based on the past and anticipated growth near the 
intersection. Historical traffic volumes were reviewed and considered for the forecast, however, the new 
Saint Peter High School has drastically impacted traffic patterns in recent years. Furthermore, a large area 
west and northwest of the intersection of Broadway Avenue and Sunrise Drive is zoned for future 
residential development, some of which has already commenced.  

Trip generation calculations were completed based on the ITE Trip Generation Manual (10th Edition) for 
the zoned areas designated for residential development. The calculated new trips were adjusted based on 
the historical and anticipated number of homes in Saint Peter based on actual growth trends. Overall, the 
intersection is anticipated to gain approximately 12,500 vehicles per day when approaching full 
development of residential areas, which was adjusted down 20% to 10,000 vehicles per day by 2041 
(accounting for the past growth trends)2. The new trips were distributed through the intersection based on 
current traffic patterns and engineering judgement. Table 7 details the most recent daily traffic volumes 
from the recently completed data collection and the anticipated 2041 daily traffic volumes. The associated 
yearly growth rate for each leg is also shown. 

Table 7: Future AADT 

 

The south leg is anticipated to have less growth than the other three approaches. Development south of 
the intersection is anticipated to be negligible and therefore less traffic growth is anticipated on the south 
leg of the intersection. Future turning movements used for traffic operations evaluations are detailed in 
Figure F. 

Additional traffic forecasting information, including trip generation calculations and assumptions, are 
found in Appendix E. 

 
2 Based on the high-level assessment prepared for this study, the overall area could generate almost 31,000 
trips per day overall with full build out. This entire volume will not utilize the study intersection based on the 
intersection location within the city and roadway network, therefore through trip assignment and 
engineering judgement this total was reduced to a full build out potential of 12,500 trips per day using the 
study intersection. A further reduction of 20% was applied to bring this total to 10,000 new trips per day 
using the study intersection to normalize this growth to a pace consistent with past years.  

Street Leg 2021 2041
Growth 

Rate

North 3600 6200 2.76%
South 3650 4200 0.70%
West 4600 7900 2.74%
East 4900 8500 2.79%

Sunrise Drive

Broadway Avenue
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Figure F: Future Peak Hour Turning Movements 
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Future Traffic Operations (No Build) 

The operational results for the existing AWSC with future traffic volumes are shown in Table 8. The data 
represents no intersection improvements.  

Table 8: Future Operations (No Build) 

 

The current AWSC is anticipated to have LOS E or F during the peak hours of the day with the future 
traffic volumes. The eastbound and westbound approach is anticipated to have LOS F during each peak 
hour and the southbound approach is anticipated to have LOS F during the AM peak hour. Average traffic 
queues are anticipated to be the longest for the eastbound and westbound approaches, possibly extending 
675 feet for eastbound traffic during School Release. Maximum Traffic queues are anticipated to be 
severe for various approaches depending on time of the day. 

Furthermore, the eastbound queues, specifically during the School Release peak, would be expected to be 
longer than shown in Table 8 due to the differences shown between the existing models and field 
evaluations. Additional traffic operations details can be found in Appendix D. 

Alternative Traffic Evaluation 

Traffic operation measures of effectiveness were used to screen potential alternatives to be considered for 
further analysis. The following intersection alternatives were evaluated for traffic operations: 

 All-Way Stop Control with Right Turn Lanes 

 All-Way Stop Control with Left Turn Lanes 

 Signal with Left Turn Lanes 

 Single Lane Roundabout  

The AWSC analysis with turn lanes includes adding turn lanes (either right or left) for the eastbound, 
westbound, and southbound approaches but not the northbound approach. The signal evaluation includes 
left turn lanes with protected/permitted phasing for all approaches. The AWSC and Signalized 
alternatives were analyzed using Synchro/SimTraffic and methods within the Highway Capacity Manual 
(HCM) to determine measures of effectiveness. The roundabout evaluation was based on HCM equations 
and ARCADY (Assessment of Roundabout Capacity and Delay) analysis. 

L T R

EB 57 - F 60 - F 52 - F 58 - F 250 975

WB 110 - F 102 - F 97 - F 102 - F 450 1600

NB 22 - C 22 - C 18 - C 22 - C 100 300

SB 58 - F 58 - F 52 - F 57 - F 250 950

EB 170 - F 173 - F 161 - F 171 - F 675 1600

WB 62 - F 60 - F 59 - F 60 - F 250 725

NB 17 - C 20 - C 16 - C 19 - C 100 225

SB 32 - D 31 - D 29 - D 32 - D 150 375

EB 70 - F 73 - F 69 - F 72 - F 325 975

WB 59 - F 57 - F 57 - F 58 - F 300 775

NB 10 - B 12 - B 8 - A 11 - B 75 125

SB 16 - C 17 - C 13 - B 16 - C 100 175

School 
Release

PM Peak 48 - E

84 - F

66 - F

Time

AM Peak

Avg Max
Approach 

(Delay - LOS)
Intersection 
(Delay - LOS)

Movement (Delay - LOS)
Approach

Traffic Delay (sec/veh) Traffic Queuing (feet)
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All-Way Stop Control (with Right Turn Lanes): 

The operational results for an AWSC with right turn lanes on the eastbound, westbound, and 
southbound approaches with the existing and future traffic volumes are shown in Tables 9 and 10. 

Table 9: 2021 AWSC (RTL) Operations 

 

Table 9 shows that the overall intersection operates with LOS A or B, and all movements operate 
with LOS B or better during the peak hours. All queues are acceptable during all peak hours.  

Table 10: 2041 AWSC (RTL) Operations 

 

Table 10 shows that the overall intersection operates with LOS F during the School Release hour 
and LOS E during the AM Peak hour. At least one approach is anticipated to have LOS F during 
the peak hours. Traffic queues for the eastbound and westbound approaches are anticipated to be 
unacceptable during the peak hours.  

L T R Avg Max Avg Max

EB 10 - B 13 - B 4 - A 10 - B 50 125 25 75

WB 11 - B 13 - B 4 - A 11 - B 75 150 25 75

NB 10 - B 12 - B 8 - A 11 - B 75 150 75 150

SB 10 - B 12 - B 5 - A 10 - B 75 150 50 75

EB 8 - A 14 - B 4 - A 11 - B 50 150 25 50

WB 10 - B 10 - B 3 - A 9 - A 50 125 25 75

NB 9 - A 10 - B 7 - A 10 - B 75 125 75 125

SB 8 - A 10 - B 4 - A 9 - A 75 125 25 50

EB 9 - A 12 - B 3 - A 10 - B 50 100 25 50

WB 8 - A 10 - B 3 - A 8 - A 50 125 25 75

NB 7 - A 9 - A 6 - A 8 - A 50 125 50 125

SB 8 - A 9 - A 3 - A 8 - A 50 100 25 50

Approach

AM Peak

Time

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left/Through Right TurnIntersection 
(Delay - LOS)

10 - B

School 
Release

9 - A

PM Peak 8 - A

L T R Avg Max Avg Max

EB 44 - E 46 - E 10 - B 37 - E 175 625 75 350

WB 81 - F 80 - F 31 - D 69 - F 300 1475 100 400

NB 31 - D 31 - D 26 - D 31 - D 100 375 100 375

SB 32 - D 32 - D 10 - B 25 - D 125 400 75 225

EB 124 - F 136 - F 62 - F 122 - F 500 1325 175 400

WB 32 - D 34 - D 7 - A 28 - D 125 350 50 150

NB 25 - D 32 - D 29 - D 30 - D 125 300 125 300

SB 33 - D 32 - D 6 - A 28 - D 125 350 50 150

EB 62 - F 63 - F 24 - C 57 - F 250 850 100 350

WB 28 - D 26 - D 6 - A 21 - C 125 325 50 100

NB 13 - B 13 - B 9 - A 13 - B 75 150 75 150

SB 15 - C 16 - C 6 - A 14 - B 75 150 50 100

School 
Release

PM Peak 30 - D

60 - F

Right Turn

42 - E

Time

AM Peak

Left/ThroughApproach 
(Delay - LOS)

Intersection 
(Delay - LOS)

Movement (Delay - LOS)
Approach

Traffic Delay (sec/veh) Traffic Queuing (feet)
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All-Way Stop Control (with Left Turn Lanes): 

The operational results for an AWSC with left turn lanes on the eastbound, westbound, and 
southbound approaches with the existing and future traffic volumes are shown in Tables 11 and 12. 

Table 11: 2021 AWSC (LTL) Operations 

 

Table 11 shows that the overall intersection operates with LOS A or B and all movements operate 
with LOS B or better during the peak hours. All queues are acceptable during all peak hours.  

Table 12: 2041 AWSC (LTL) Operations 

 

Table 12 shows that the overall intersection operates with LOS F during the School Release hour 
and LOS E during the AM Peak hour. At least one approach is anticipated to have LOS F during 
the peak hours. Traffic queues for the eastbound and westbound approaches are anticipated to be 
unacceptable during the peak hours.  

L T R Avg Max Avg Max

EB 7 - A 13 - B 6 - A 10 - B 25 50 50 100

WB 7 - A 12 - B 7 - A 11 - B 25 50 75 125

NB 10 - B 10 - B 7 - A 10 - B 75 150 75 150

SB 8 - A 12 - B 9 - A 11 - B 50 100 75 150

EB 6 - A 14 - B 8 - A 12 - B 25 50 75 150

WB 7 - A 10 - B 5 - A 9 - A 25 75 50 100

NB 8 - A 10 - B 7 - A 9 - A 75 125 75 125

SB 7 - A 9 - A 5 - A 8 - A 50 100 50 100

EB 6 - A 12 - B 5 - A 10 - B 25 50 50 100

WB 7 - A 9 - A 5 - A 8 - A 25 75 50 125

NB 8 - A 9 - A 6 - A 8 - A 50 100 50 100

SB 6 - A 8 - A 4 - A 7 - A 25 75 50 100

ApproachTime

AM Peak

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/RightIntersection 
(Delay - LOS)

10 - B

School 
Release

9 - A

PM Peak 8 - A

L T R Avg Max Avg Max

EB 14 - B 38 - E 29 - D 32 - D 75 300 150 475

WB 41 - E 80 - F 76 - F 76 - F 75 400 350 1600

NB 32 - D 32 - D 25 - D 32 - D 100 400 100 400

SB 13 - B 24 - C 20 - C 20 - C 50 175 100 300

EB 60 - F 115 - F 106 - F 104 - F 150 400 425 1275

WB 16 - C 46 - E 45 - E 43 - E 50 275 175 600

NB 27 - D 35 - E 32 - D 33 - D 125 300 125 300

SB 14 - B 13 - B 9 - A 13 - B 75 125 75 125

EB 13 - B 34 - D 29 - D 30 - D 50 225 150 500

WB 13 - B 37 - E 35 - E 34 - D 50 275 175 525

NB 12 - B 13 - B 9 - A 12 - B 75 125 75 125

SB 10 - B 13 - B 8 - A 11 - B 50 100 75 100

25 - DPM Peak

55 - F
School 
Release

Intersection 
(Delay - LOS)

42 - E

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
ApproachTime

AM Peak



Intersection Control Evaluation – Broadway Avenue and Sunrise Drive    Page 17 
Saint Peter, Nicollet County, MN 
 

 

Signal (with Left Turn Lanes): 

The operational results for a Signal with left turn lanes with the existing and future traffic volumes 
are shown in Tables 13 and 14. 

Table 13: 2021 Signal Operations 

 

Table 13 shows that the overall intersection operates with LOS B and all movements operate with 
LOS C or better during the peak hours. All queues are acceptable during all peak hours.  

Table 14: 2041 Signal Operations 

 

Table 14 shows that the overall intersection operates with LOS B or C during the peak hours. All 
movement delays are anticipated to operate at LOS D or better. The maximum queues for the 
westbound and southbound approaches are extending beyond the left turn lane but average queues 
are anticipated to be acceptable.  

L T R Avg Max Avg Max

EB 8 - A 11 - B 5 - A 9 - A 25 50 50 125

WB 10 - B 10 - B 6 - A 10 - B 25 75 75 175

NB 18 - B 17 - B 7 - A 17 - B 50 125 50 125

SB 14 - B 27 - C 17 - B 22 - C 50 125 100 200

EB 6 - A 11 - B 4 - A 9 - A 25 50 50 175

WB 8 - A 8 - A 3 - A 7 - A 25 75 50 125

NB 15 - B 19 - B 10 - B 16 - B 50 100 75 150

SB 16 - B 17 - B 8 - A 16 - B 50 100 50 125

EB 8 - A 8 - A 4 - A 7 - A 25 50 50 100

WB 8 - A 7 - A 4 - A 7 - A 25 75 50 125

NB 16 - B 17 - B 7 - A 15 - B 50 100 50 100

SB 14 - B 20 - C 8 - A 16 - B 25 100 75 125

ApproachTime

AM Peak

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/RightIntersection 
(Delay - LOS)

13 - B

School 
Release

11 - B

PM Peak 10 - B

L T R Avg Max Avg Max

EB 20 - C 16 - B 10 - B 16 - B 50 150 100 275

WB 16 - B 24 - C 18 - B 22 - C 50 225 175 525

NB 40 - D 33 - C 18 - B 35 - D 75 225 75 175

SB 26 - C 49 - D 36 - D 38 - D 100 275 175 425

EB 11 - B 14 - B 8 - A 13 - B 50 100 100 250

WB 12 - B 12 - B 8 - A 12 - B 25 75 100 225

NB 21 - C 39 - D 25 - C 32 - C 50 100 100 250

SB 32 - C 27 - C 14 - B 27 - C 100 225 100 175

EB 13 - B 12 - B 7 - A 12 - B 50 125 75 225

WB 12 - B 12 - B 9 - A 12 - B 25 75 100 250

NB 21 - C 26 - C 13 - B 22 - C 50 100 75 150

SB 22 - C 26 - C 14 - B 22 - C 75 150 75 175

15 - BPM Peak

19 - B
School 
Release

Intersection 
(Delay - LOS)

26 - C

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
ApproachTime

AM Peak
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Single Lane Roundabout: 

The operational results for a single lane roundabout with the existing and future traffic volumes are 
shown in Tables 15 and 16. 

Table 15: 2021 Roundabout Operations 

 

Table 15 shows that the overall intersection operates LOS A or B. All movements operate with 
LOS B or better during the peak hours. All queues are acceptable during all peak hours.  

Table 16: 2041 Roundabout Operations 

 

Table 16 shows that the overall intersection operates with B or C during the peak hours. All 
movement delays are anticipated to operate at LOS C or better, except for the southbound approach 
during the AM Peak hour which is anticipated to operate at LOS E. The maximum queues are 
anticipated to be acceptable with the longest traffic queue of 250 feet, or about 10 vehicles, at the 
southbound approach.  

EB 12 - B 75 175

WB 13 - B 75 200

NB 9 - A 75 150

SB 12 - B 75 175

EB 12 - B 75 150

WB 9 - A 50 125

NB 9 - A 75 125

SB 9 - A 75 125

EB 11 - B 50 125

WB 9 - A 75 150

NB 7 - A 50 100

SB 8 - A 50 100

8 - APM Peak

9 - A
School 
Release

Intersection 
(Delay - LOS)

11 - B

Traffic Delay (sec/veh)

Approach 
(Delay - LOS)

Traffic Queuing (feet)

Avg MaxApproachTime

AM Peak

EB 17 - C - 150

WB 20 - C - 200

NB 11 - B - 50

SB 36 - E - 250

EB 21 - C - 200

WB 12 - B - 100

NB 16 - C - 75

SB 11 - B - 75

EB 16 - C - 150

WB 12 - B - 100

NB 10 - B - 50

SB 10 - B - 50

ApproachTime

AM Peak

Traffic Delay (sec/veh)

Approach 
(Delay - LOS)

Traffic Queuing (feet)

Avg Max
Intersection 
(Delay - LOS)

22 - C

School 
Release

16 - C

PM Peak 13 - B
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Alternative Evaluation Summary: 

Based on the traffic operations evaluation, the AWSC alternatives are not anticipated to have 
acceptable traffic operations with the future traffic volumes. However, the signal and roundabout 
alternatives both are anticipated to have acceptable traffic operations with existing and future traffic 
volumes. The signal and the roundabout alternatives were evaluated further for safety improvement, 
pedestrian accommodations, and benefit-cost analysis. Additional traffic operations details can be 
found in Appendix D. 

Safety Evaluation  

The signal and roundabout alternatives were evaluated using the Safety Performance for Intersection 
Control Evaluation (SPICE) Tool developed by the US Department Federal Highway Administration 
(FHWA). This tool evaluates predictive safety performance for alternatives based primarily on Safety 
Performance Functions (SPFs) and Crash Modification Factors (CMFs) from the AASHTO Highway 
Safety Manual and the FHWA Crash Modification Clearinghouse. 

The SPICE tool considers intersection type, opening and design year, facility types, number of legs, 
roadway AADT, and other geometric inputs. The crash prediction calculations are provided for the total 
number of crashes expected in the Opening Year and Design Year, as well as the total crashes anticipated 
during the project’s lifecycle. The evaluations present anticipated total crashes as well as fatal and injury 
crashes. Table 17 details the crash prediction summary. 

Table 17: Crash Prediction Summary 

Alternative Crash Type 
Opening Year 

(2021) 
Design Year 

(2041) 
Total Project 
Life Crashes 

Signal 
Total 0.59 1.12 17.80 

Fatal & Injury 0.19 0.36 5.74 

Roundabout 
Total 0.48 0.78 13.16 

Fatal & Injury 0.06 0.11 1.79 

The signal alternative is predicted to have more crashes during the initial opening year, design year, and 
throughout the project life. Furthermore, the signal is anticipated to have over three times the number of 
fatal and injury crashes throughout the project life. The SPICE summary output is included in Appendix 
F. 

Pedestrian Evaluation 

The average delay for the signal and roundabout alternatives was calculated for pedestrians crossing each 
leg of the intersection. The method to determine pedestrian delay differs between signalized crossings and 
unsignalized crossings.  

Pedestrian Signal Analysis 

Pedestrian delay at a signalized intersection crossing depends on the cycle length. A pedestrian at a 
traffic signal knows that eventually there will be an opportunity to cross the intersection safely. In 
general, pedestrians tend to be understanding that some delay is likely to occur at a signal. The 
Highway Capacity Manual (HCM) states that pedestrians generally become impatient when the delay 
they experience is greater than 30 seconds and there is a high likelihood of not complying with the 
signal indication. 
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The coordinated cycle length was optimized for each peak hour based on the anticipated traffic 
volumes. The walk time for pedestrians crossing was assumed to be 7 seconds for all evaluations. The 
pedestrian delay is the difference between the cycle length and the walk time divided by two. The 
average pedestrian delay for a signal is shown in Table 18. 

Table 18: Signalized Pedestrian Average Delay 

Time 
Average Pedestrian Delay 

(sec/ped) 

Open Year (2021) 17 

Design Year (2041) 22 

The average delay at the signal alternative is anticipated to be less than 30 seconds and acceptable to 
pedestrians. 

Pedestrian Roundabout Analysis 

Pedestrian delay at a roundabout is calculated based on methodology from the 6th edition of the HCM. 
Pedestrians at a roundabout crossing must determine when there is an adequate gap in traffic to safely 
cross. Many variables influence the average pedestrian delay including geometry, traffic volume, and 
anticipated yield rate of drivers when encountering pedestrians.  

The HCM defines the LOS levels based on pedestrian delay as shown in Table 19. 

Table 19: Pedestrian Delay and LOS (HCM) 

LOS 
Control 
Delay 
(sec/ped) 

Comments 

A 0-5 Usually no conflicting traffic 

B 5-10 Occasionally some delay due to conflicting traffic 

C 10-20 Delay noticeable to pedestrians, but not inconveniencing 

D 20-30 Delay noticeable/irritating, increased chance of risk-taking 

E 30-45 Delay approaches tolerance level, risk-taking likely 

F >45 Delay exceeds tolerance level, high chance of risk-taking 

The average delay was calculated for pedestrians crossing each leg of the intersection with each 
alternative design. The National Cooperative Highway Research Program (NCHRP) Report 572 
indicates that the average yield rate of drivers at a single lane roundabout is 83%. The average 
pedestrian delay for a roundabout is shown in Table 20. 

Table 20: Roundabout Pedestrian Average Delay 

Time 
Average Pedestrian Delay 

(sec/ped) 

Open Year (2021) 6 

Design Year (2041) 6 

According to the HCM, pedestrians at the roundabout alternative would be anticipated to have a LOS 
B or “occasionally some delay due to conflicting traffic.” Pedestrians at the roundabout would be 
anticipated to have less delay on average compared to the signal, however, both alternatives are 
anticipated to have acceptable LOS for pedestrians. Detailed pedestrian LOS calculation worksheets 
are included in Appendix G. 
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Benefit-Cost Analysis 
A cost-benefit analysis was completed to show a fiscal comparison of the two alternatives. Using standard 
values from the Office of Investment Management, dollars were associated with safety and delay benefits 
anticipated with the design alternatives. 

Safety Benefit 

Crash reduction factors for the alternatives were taken from the Crash Modifications Factors (CMF) 
Clearinghouse. The reduction factors were used in combination with the standard Highway Safety 
Improvement Project (HSIP) B/C worksheet to generate benefits associated with crash reductions. A 
traffic growth rate of 2.3% was determined comparing the existing and future traffic volumes. 
Additionally, a discount rate of 0.7% and a project lifespan of 20 years was assumed based on MnDOT 
Benefit-Cost Analysis and HSIP guidance. Crash data from the last 10 years was analyzed. The present 
value cost of safety benefits are shown in Table 21.  

Tabel 21: Safety Benefit 

 

The roundabout is anticipated to have a higher safety benefit. CMF details and HSIP calculations sheets 
are shown in Appendix H. 

Delay Benefit 

Intersection improvements should provide a delay benefit generated from travel-time savings and vehicle 
operating cost savings. Delay benefit accounts for potential traffic operation improvements for the entire 
operation of an alternative throughout all times of the day. Therefore, to estimate full day traffic delay, 
hourly approach count volumes for the highest volume 13-hours of the day were compared to the AM, 
School Release and PM peak hours as a percentage. Hours between 6am and 12pm were compared to the 
AM peak while hours between 12pm and 7pm were compared to the PM peak, except for the School 
Release Peak. This breakdown was determined by looking at the traffic counts over the course of the 
collected 24-hr turning movement counts. The hourly volume percentage breakdowns are shown in Table 
22. New Synchro models were created for 50% of the peak hour volumes. 

Table 22: Hourly Volume Breakdown 

Hour 
Percentage 

of Peak 
Hour 

Peak Hour 

6AM 50% AM 
7AM 100% AM 
8AM 100% AM 
9AM 50% AM 

10AM 50% AM 
11AM 50% AM 
12PM 50% AM 
1PM 50% PM 
2PM 50% PM 
3PM 100% School Release 

Alternative Safety Benefit
Signal 260,695$                  

Roundabout 481,282$                  
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4PM 100% PM 
5PM 100% PM 
6PM 50% PM 

The 24-hr count was used to determined what percentage of the total volume was occurring during the 
highest volume time period (6am to 7pm). The traffic counts showed that 84% of the daily traffic was 
occurring from 6am to 7pm. Therefore, the following equation was used to calculate the total daily delay 
accounting for the remaining 16% of daily traffic. 

 
𝑻𝒐𝒕𝒂𝒍 𝑫𝒂𝒊𝒍𝒚 𝑫𝒆𝒍𝒂𝒚 = 

𝟓∗(𝟓𝟎% 𝑨𝑴 𝑫𝒆𝒍𝒂𝒚)ା𝟐∗(𝟏𝟎𝟎% 𝑨𝑴 𝑫𝒆𝒍𝒂𝒚)ା𝟏∗(𝑺𝒄𝒉𝒐𝒐𝒍 𝑹𝒆𝒍𝒆𝒂𝒔𝒆 𝑫𝒆𝒍𝒂𝒚)ା𝟑∗(𝟓𝟎% 𝑷𝑴 𝑫𝒆𝒍𝒂𝒚)ା𝟐∗(𝟏𝟎𝟎% 𝑷𝑴 𝑫𝒆𝒍𝒂𝒚)

𝟎.𝟖𝟒
  

 

Text within the parenthesis represent the total delay output for the Broadway Avenue and Sunrise Drive 
intersection in hours. Additionally, the values of auto delay and truck delay are different and are 
computed separately by using the counted truck percentage of 4.4%.  

Benefits from the reduction of delay were computed for the alternatives by comparing the total delay 
values for the improvement alternative to the no build alternative. The total benefit over the 20-year 
analysis period can be determined using the 2021 and 2041 benefits. Assuming the delay benefits 
increased over the analysis period with a discount rate of 0.7%, the following formula was used to convert 
to a present value total delay benefit: 

𝑻𝒐𝒕𝒂𝒍 𝑫𝒆𝒍𝒂𝒚 𝑩𝒆𝒏𝒆𝒇𝒊𝒕 = 

(𝟐𝟎𝟐𝟏 𝑩𝒆𝒏𝒆𝒇𝒊𝒕) + 𝟏𝟖. 𝟔 ∗ (𝟐𝟎𝟐𝟏 𝑩𝒆𝒏𝒆𝒇𝒊𝒕) + 𝟏𝟕𝟐. 𝟐 ∗
(𝟐𝟎𝟒𝟏 𝑩𝒆𝒏𝒆𝒇𝒊𝒕ି𝟐𝟎𝟐𝟏 𝑩𝒆𝒏𝒆𝒇𝒊𝒕)

𝟐𝟎
  

The formula was developed by assuming a uniform series of the 2021 benefit over the 20-year analysis 
period with the addition of a uniform gradient benefit (the additional benefit gained every year until the 
full 2041 benefit is reached). See Table 23 for the total delay benefits for each alternative. Delay Benefits 
are based on the total intersection delay. The signal alternative delay was calculated using SimTraffic 
modeling outputs and the roundabout alternative delay was calculated using HCM calculations via 
Synchro. In general, the HCM delay calculations produce a conservative delay estimate for roundabouts 
when compared to other modeling software. For example, ARCADY simulations for this intersection 
estimate less delay compared to the HCM calculations.  Therefore, the roundabout delay benefit is likely 
conservative and could see more delay benefit over its lifespan.  

Table 23: Delay Benefit 

 

The roundabout is anticipated to have a greater delay benefit over the 20-year analysis period although 
both alternatives are anticipated to have positive delay benefits compared to the existing AWSC. 

Cost-Benefit Summary 

The present value of both safety and delay benefits are summarized in Table 24 along with concept-level 
cost estimates and the benefit to cost ratio. Concept-level cost estimates include construction cost and 
anticipated ROW cost for the alternatives. Engineering fees are not included in the Cost-Benefit analysis.  

Alternative Delay Benefit
Signal 6,536,942$       

Roundabout 9,043,413$       
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A Benefit-Cost (B/C) ratio greater than one indicates the project cost is less than the anticipated benefit 
from the investment. A B/C ratio lower than one, or a negative ratio, indicates the anticipated benefit does 
not offset the cost.  

Table 24: Cost-Benefit Summary 

 

The construction cost for each alternative is within 10% of each other, however, the roundabout is 
anticipated to require $220,000 more in ROW Cost. In total, the roundabout is anticipated to be $113,000 
more in total cost. Yet, the roundabout has a greater safety and delay benefit over the project life resulting 
in the higher B/C Ratio of 6.07. The signal alternative is still also anticipated to have a positive benefit 
with a B/C ratio of 4.67. 

The signal alternative concept figure is shown in Figure G. The signal alternative utilizes much of the 
existing roadway foundation where possible. The east and south legs of the intersection were assumed to 
be milled and overlayed with roadway widening to maintain the existing shoulder width and turning radii 
through quadrants of the intersection. The north leg of the signal was assumed to be fully reconstructed as 
this roadway is anticipated to be reconstructed in the near future, along with the development of a new 
fire hall in the northwest quadrant of the intersection. Sidewalk and trails were assumed to be 
reconstructed where necessary to maintain the existing boulevard widths through the intersection resulting 
in some permanent ROW acquisition. The ROW cost shown in Table 24 does not account for temporary 
grading easements that may be required to reconstruct the trails and sidewalks. 

The roundabout alternative concept figure is shown in Figure H. To provide an even comparison between 
the two alternatives, it has been assumed that the east and south legs of the intersection are milled and 
overlayed to a common matchline where reconstruction is not required. The north leg of the roundabout 
was assumed to be fully reconstructed as this roadway is anticipated to be reconstructed in the near future, 
along with the development of a new fire hall in the northwest quadrant of the intersection. The 
roundabout alternative was developed for a Local Road Improvement Program (LRIP) funding 
application. This roundabout design is similar to the recently constructed roundabout at the Saint Peter 
High School Entrance to the west and meets MnDOT’s guidance for single lane roundabouts. Full 
reconstruction is assumed on each leg of the intersection as determined necessary to achieve these design 
guidelines. Further design refinement will be required during the final design process. This includes 
refining the outside geometry based on the desired design vehicle, analyzing the fastest path for all 
movements, tailoring splitter island lengths to the specifics of each approach (likely lengthening the west 
splitter island), and refining alignment and profiles based on collected survey. The preliminary estimate 
for this analysis is based on the general nature of the project known at this time. Permanent ROW 
acquisition is likely in the northwest, southwest and southeast quadrants of the intersection, however, the 
City of Saint Peter already owns the northwest parcel and therefore no cost was assumed for this 
acquisition. The ROW cost shown does not account for temporary grading easements that may be 
required to realign each leg of the roadway and reconstruct sidewalks and trails in each quadrant. 

Cost estimate details are shown in Appendix I. 

Alternative Safety Benefit Delay Benefit Construction Cost ROW Cost Total Cost B/C Ratio
Signal 260,695$               6,536,942$       1,446,000$            10,000$           1,456,000$     4.67

Roundabout 481,282$               9,043,413$       1,339,000$            230,000$         1,569,000$     6.07
Notes: 
Total cost does not include any applicable engineering fee. 
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Figure G: Signal Alternative Concept 
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Figure H: Roundabout Alternative Concept 
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Evaluation Matrix 
The alternative evaluations are summarized in the evaluation matrix shown in Table 25. Some additional 
information is included in the evaluation. Engineering cost is included in the Total Cost, and vehicle to 
pedestrian conflict points were also added to the evaluation. Green shading indicates a positive or 
improved evaluation, yellow shading indicated as less than desirable evaluation, but still acceptable, and 
red shading indicates unacceptable evaluation. 

The evaluation matrix shows that both alternatives have positive impacts compared to the no build 
alternative. The roundabout alternative has a higher total cost and more ROW acquisition than the signal. 
The signal has more pedestrian to vehicle conflict points and has a slightly longer average pedestrian 
delay. While both alternatives are anticipated to have improved safety and delay operations, the 
roundabout is expected to have less crashes and a greater operational benefit over the project life. 

Table 25: Evaluation Matrix 

 

Recommendation 
The roundabout alternative is recommended at the intersection of Broadway Avenue/CSAH 5 and Sunrise 
Drive. This alternative has a greater Benefit-Cost Ratio and would provide system consistency along 
Broadway Avenue with the recently constructed roundabout at the Saint Peter High School Entrance. 
Furthermore, the roundabout is anticipated to operate more effectively, and provide a safer environment 
for all users, when compared to the other alternatives.  
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File Name : 09-14-2021_09-15-2021
Site Code : 
Start Date : 9/14/2021
Page No : 1

Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Groups Printed- Cars + - Trucks
Sunrise Dr

Southbound
Broadway Ave

Westbound
Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
12:00 AM 0 2 2 0 4 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 6
12:15 AM 0 2 2 0 4 0 0 1 0 1 0 2 0 0 2 0 0 0 0 0 7
12:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 AM 1 1 0 0 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3

Total 1 5 4 0 10 0 1 1 0 2 0 3 0 0 3 0 1 0 0 1 16

01:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
01:15 AM 0 2 0 0 2 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 3
01:30 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 2
01:45 AM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 0 2 1 0 3 0 1 0 0 1 0 1 0 0 1 1 0 1 0 2 7

02:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
02:15 AM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 2
02:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 1 0 0 0 1 0 0 1 0 1 0 1 0 0 1 3

03:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 2
03:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
03:45 AM 0 1 0 0 1 0 1 1 0 2 1 0 0 0 1 0 1 0 0 1 5

Total 0 1 0 0 1 0 1 1 0 2 2 0 1 0 3 0 2 0 0 2 8

04:00 AM 0 0 1 0 1 0 0 0 0 0 1 1 0 0 2 0 1 0 0 1 4
04:15 AM 0 0 0 0 0 0 3 0 0 3 0 1 1 0 2 0 0 0 0 0 5
04:30 AM 1 2 0 0 3 2 3 0 0 5 0 1 1 0 2 0 3 0 0 3 13
04:45 AM 0 5 2 0 7 0 0 3 0 3 0 0 0 0 0 1 1 0 0 2 12

Total 1 7 3 0 11 2 6 3 0 11 1 3 2 0 6 1 5 0 0 6 34

05:00 AM 0 0 2 0 2 0 4 0 0 4 0 0 1 0 1 1 2 0 0 3 10
05:15 AM 0 2 1 0 3 0 3 1 0 4 0 0 1 0 1 0 3 1 0 4 12
05:30 AM 2 3 4 0 9 1 1 1 0 3 0 2 0 1 3 3 5 1 0 9 24
05:45 AM 1 4 0 0 5 1 6 6 0 13 0 0 1 0 1 1 6 0 0 7 26

Total 3 9 7 0 19 2 14 8 0 24 0 2 3 1 6 5 16 2 0 23 72

06:00 AM 2 1 1 0 4 1 12 2 0 15 0 0 0 0 0 2 6 1 0 9 28
06:15 AM 1 10 5 0 16 2 9 3 0 14 0 4 2 0 6 2 5 2 0 9 45
06:30 AM 2 8 4 1 15 8 11 4 0 23 0 4 4 3 11 3 19 2 0 24 73
06:45 AM 2 5 4 0 11 10 14 8 0 32 0 4 3 0 7 4 10 7 0 21 71

Total 7 24 14 1 46 21 46 17 0 84 0 12 9 3 24 11 40 12 0 63 217

07:00 AM 4 7 7 1 19 2 11 6 2 21 3 5 2 0 10 1 8 4 0 13 63
07:15 AM 10 22 10 0 42 9 7 3 1 20 0 5 4 0 9 8 17 6 0 31 102
07:30 AM 12 26 20 1 59 14 29 11 0 54 2 5 14 0 21 11 25 10 0 46 180

Bolton and Menk, Inc.



File Name : 09-14-2021_09-15-2021
Site Code : 
Start Date : 9/14/2021
Page No : 2

Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Groups Printed- Cars + - Trucks
Sunrise Dr

Southbound
Broadway Ave

Westbound
Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
07:45 AM 13 32 17 2 64 18 32 19 0 69 6 17 14 0 37 23 35 6 0 64 234

Total 39 87 54 4 184 43 79 39 3 164 11 32 34 0 77 43 85 26 0 154 579

08:00 AM 15 37 19 1 72 9 39 13 5 66 9 20 25 4 58 30 23 8 0 61 257
08:15 AM 19 25 12 2 58 11 65 7 1 84 8 16 35 0 59 28 45 12 0 85 286
08:30 AM 2 15 13 0 30 10 11 6 0 27 4 5 2 2 13 11 29 5 0 45 115
08:45 AM 3 9 7 0 19 8 22 18 0 48 2 9 3 0 14 9 19 3 0 31 112

Total 39 86 51 3 179 38 137 44 6 225 23 50 65 6 144 78 116 28 0 222 770

09:00 AM 7 5 7 3 22 2 18 3 0 23 4 6 7 0 17 2 11 2 0 15 77
09:15 AM 2 13 9 1 25 7 14 2 0 23 4 1 2 0 7 4 20 5 0 29 84
09:30 AM 2 11 8 1 22 7 6 2 0 15 1 4 2 0 7 0 13 0 0 13 57
09:45 AM 1 15 2 0 18 12 15 11 0 38 7 11 4 0 22 6 16 3 0 25 103

Total 12 44 26 5 87 28 53 18 0 99 16 22 15 0 53 12 60 10 0 82 321

10:00 AM 2 7 4 0 13 8 6 5 1 20 4 7 5 1 17 5 15 3 0 23 73
10:15 AM 6 15 4 0 25 12 12 10 2 36 3 7 7 1 18 4 17 3 0 24 103
10:30 AM 1 12 8 0 21 1 11 3 0 15 8 8 4 1 21 1 13 2 0 16 73
10:45 AM 3 7 6 0 16 16 13 7 1 37 3 12 4 2 21 9 11 8 0 28 102

Total 12 41 22 0 75 37 42 25 4 108 18 34 20 5 77 19 56 16 0 91 351

11:00 AM 2 4 8 0 14 6 9 5 0 20 6 8 3 0 17 6 13 5 0 24 75
11:15 AM 1 11 11 0 23 4 13 5 1 23 3 10 6 1 20 3 9 4 0 16 82
11:30 AM 2 11 11 0 24 15 20 4 0 39 3 11 7 0 21 11 18 4 0 33 117
11:45 AM 6 12 9 1 28 8 19 5 0 32 6 11 5 0 22 7 20 9 0 36 118

Total 11 38 39 1 89 33 61 19 1 114 18 40 21 1 80 27 60 22 0 109 392

12:00 PM 1 16 13 2 32 11 15 8 0 34 12 18 5 1 36 7 22 2 2 33 135
12:15 PM 8 13 4 3 28 10 10 11 0 31 12 18 10 1 41 6 10 1 0 17 117
12:30 PM 0 11 9 0 20 4 22 5 0 31 4 18 2 0 24 4 25 1 0 30 105
12:45 PM 0 15 14 0 29 9 16 9 0 34 4 15 3 3 25 4 20 3 0 27 115

Total 9 55 40 5 109 34 63 33 0 130 32 69 20 5 126 21 77 7 2 107 472

01:00 PM 1 9 11 1 22 15 8 5 1 29 6 10 7 0 23 4 14 4 0 22 96
01:15 PM 3 12 8 0 23 8 14 9 0 31 2 10 4 0 16 7 8 1 0 16 86
01:30 PM 2 9 18 0 29 7 17 6 3 33 4 9 4 0 17 5 14 0 0 19 98
01:45 PM 4 9 3 0 16 9 16 4 0 29 6 13 4 1 24 2 18 4 0 24 93

Total 10 39 40 1 90 39 55 24 4 122 18 42 19 1 80 18 54 9 0 81 373

02:00 PM 2 13 8 0 23 4 20 1 0 25 5 6 3 0 14 4 21 1 0 26 88
02:15 PM 4 10 8 3 25 14 16 7 0 37 8 8 8 0 24 5 27 7 0 39 125
02:30 PM 5 11 11 0 27 5 19 3 0 27 9 5 7 0 21 9 22 7 0 38 113
02:45 PM 3 12 6 1 22 8 27 5 0 40 9 16 13 2 40 22 22 6 0 50 152

Total 14 46 33 4 97 31 82 16 0 129 31 35 31 2 99 40 92 21 0 153 478

Bolton and Menk, Inc.



File Name : 09-14-2021_09-15-2021
Site Code : 
Start Date : 9/14/2021
Page No : 3

Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Groups Printed- Cars + - Trucks
Sunrise Dr

Southbound
Broadway Ave

Westbound
Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
03:00 PM 11 22 9 1 43 9 25 11 0 45 6 16 9 3 34 7 15 4 0 26 148
03:15 PM 8 25 12 0 45 17 33 7 2 59 8 15 10 0 33 13 38 4 0 55 192
03:30 PM 9 23 26 1 59 8 30 6 5 49 14 36 17 0 67 28 63 10 0 101 276
03:45 PM 2 11 22 3 38 12 28 5 5 50 9 22 15 2 48 7 36 8 0 51 187

Total 30 81 69 5 185 46 116 29 12 203 37 89 51 5 182 55 152 26 0 233 803

04:00 PM 6 25 22 0 53 4 41 14 1 60 1 22 19 0 42 16 20 8 0 44 199
04:15 PM 9 20 10 0 39 10 53 18 0 81 17 23 20 0 60 8 24 5 0 37 217
04:30 PM 4 26 18 1 49 10 45 12 0 67 10 21 13 0 44 7 23 5 0 35 195
04:45 PM 9 24 12 1 46 23 38 9 2 72 13 22 11 0 46 12 22 8 0 42 206

Total 28 95 62 2 187 47 177 53 3 280 41 88 63 0 192 43 89 26 0 158 817

05:00 PM 8 26 16 0 50 24 44 14 0 82 12 15 14 0 41 16 23 4 0 43 216
05:15 PM 9 15 16 1 41 23 45 10 0 78 14 14 16 0 44 18 27 4 0 49 212
05:30 PM 8 15 6 1 30 14 34 10 1 59 8 14 19 1 42 13 45 7 0 65 196
05:45 PM 4 20 17 0 41 7 34 17 0 58 5 15 12 0 32 20 59 14 0 93 224

Total 29 76 55 2 162 68 157 51 1 277 39 58 61 1 159 67 154 29 0 250 848

06:00 PM 4 5 11 1 21 13 33 3 2 51 5 19 15 2 41 8 32 11 0 51 164
06:15 PM 18 23 13 1 55 6 22 7 6 41 8 13 12 0 33 11 23 11 0 45 174
06:30 PM 5 20 7 3 35 10 31 13 0 54 14 18 19 0 51 6 19 3 0 28 168
06:45 PM 12 8 6 0 26 9 29 6 1 45 8 11 10 1 30 7 16 5 0 28 129

Total 39 56 37 5 137 38 115 29 9 191 35 61 56 3 155 32 90 30 0 152 635

07:00 PM 2 12 6 1 21 9 13 5 2 29 2 10 12 0 24 9 47 13 0 69 143
07:15 PM 1 10 9 0 20 7 15 6 0 28 7 7 12 2 28 18 51 7 0 76 152
07:30 PM 4 9 5 1 19 13 20 5 1 39 10 21 7 0 38 6 19 8 0 33 129
07:45 PM 6 6 7 1 20 14 20 1 2 37 5 8 3 0 16 5 14 10 0 29 102

Total 13 37 27 3 80 43 68 17 5 133 24 46 34 2 106 38 131 38 0 207 526

08:00 PM 4 18 8 0 30 8 8 3 0 19 7 8 8 0 23 5 16 2 0 23 95
08:15 PM 2 3 1 0 6 5 10 3 0 18 1 3 4 1 9 3 11 5 0 19 52
08:30 PM 3 3 0 0 6 3 10 1 3 17 14 21 14 0 49 6 25 3 0 34 106
08:45 PM 0 3 1 0 4 6 11 3 0 20 7 9 4 0 20 4 22 12 0 38 82

Total 9 27 10 0 46 22 39 10 3 74 29 41 30 1 101 18 74 22 0 114 335

09:00 PM 7 4 10 0 21 4 12 2 1 19 6 5 3 0 14 2 8 3 0 13 67
09:15 PM 4 0 1 0 5 5 7 1 0 13 2 9 4 0 15 3 4 1 0 8 41
09:30 PM 6 4 1 0 11 2 11 3 0 16 2 3 3 0 8 11 38 13 0 62 97
09:45 PM 0 2 3 0 5 0 7 3 0 10 1 4 5 0 10 6 18 11 0 35 60

Total 17 10 15 0 42 11 37 9 1 58 11 21 15 0 47 22 68 28 0 118 265

10:00 PM 2 4 2 0 8 1 6 2 0 9 2 10 3 0 15 3 9 8 0 20 52
10:15 PM 0 2 2 0 4 3 3 1 0 7 1 4 2 0 7 0 2 1 0 3 21
10:30 PM 0 2 1 0 3 0 5 2 0 7 0 1 1 0 2 0 1 2 0 3 15

Bolton and Menk, Inc.



File Name : 09-14-2021_09-15-2021
Site Code : 
Start Date : 9/14/2021
Page No : 4

Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Groups Printed- Cars + - Trucks
Sunrise Dr

Southbound
Broadway Ave

Westbound
Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
10:45 PM 0 0 2 0 2 3 1 1 0 5 1 2 1 0 4 1 4 0 0 5 16

Total 2 8 7 0 17 7 15 6 0 28 4 17 7 0 28 4 16 11 0 31 104

11:00 PM 0 0 1 0 1 0 2 0 0 2 1 0 0 0 1 0 1 1 0 2 6
11:15 PM 0 2 0 0 2 1 1 1 0 3 1 1 1 0 3 1 3 0 0 4 12
11:30 PM 0 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 0 1 0 1 3
11:45 PM 0 0 2 0 2 1 0 0 0 1 1 0 0 0 1 0 1 0 0 1 5

Total 0 2 3 0 5 3 3 1 0 7 4 1 1 0 6 1 5 2 0 8 26

12:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bolton and Menk, Inc.



File Name : 09-14-2021_09-15-2021
Site Code : 
Start Date : 9/14/2021
Page No : 9

Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Sunrise Dr
Southbound

Broadway Ave
Westbound

Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 12:00 AM to 12:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 12 26 20 1 59 14 29 11 0 54 2 5 14 0 21 11 25 10 0 46 180
07:45 AM 13 32 17 2 64 18 32 19 0 69 6 17 14 0 37 23 35 6 0 64 234
08:00 AM 15 37 19 1 72 9 39 13 5 66 9 20 25 4 58 30 23 8 0 61 257
08:15 AM 19 25 12 2 58 11 65 7 1 84 8 16 35 0 59 28 45 12 0 85 286

Total Volume 59 120 68 6 253 52 165 50 6 273 25 58 88 4 175 92 128 36 0 256 957
% App. Total 23.3 47.4 26.9 2.4  19 60.4 18.3 2.2  14.3 33.1 50.3 2.3  35.9 50 14.1 0   

PHF .776 .811 .850 .750 .878 .722 .635 .658 .300 .813 .694 .725 .629 .250 .742 .767 .711 .750 .000 .753 .837

Bolton and Menk, Inc.
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Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Sunrise Dr
Southbound

Broadway Ave
Westbound

Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 01:00 PM to 04:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 8 25 12 0 45 17 33 7 2 59 8 15 10 0 33 13 38 4 0 55 192
03:30 PM 9 23 26 1 59 8 30 6 5 49 14 36 17 0 67 28 63 10 0 101 276
03:45 PM 2 11 22 3 38 12 28 5 5 50 9 22 15 2 48 7 36 8 0 51 187
04:00 PM 6 25 22 0 53 4 41 14 1 60 1 22 19 0 42 16 20 8 0 44 199

Total Volume 25 84 82 4 195 41 132 32 13 218 32 95 61 2 190 64 157 30 0 251 854
% App. Total 12.8 43.1 42.1 2.1  18.8 60.6 14.7 6  16.8 50 32.1 1.1  25.5 62.5 12 0   

PHF .694 .840 .788 .333 .826 .603 .805 .571 .650 .908 .571 .660 .803 .250 .709 .571 .623 .750 .000 .621 .774

Bolton and Menk, Inc.
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Broadway Ave and Sunrise Dr
St. Peter, Minnesota
48-hour Count
September 14-15, 2021

Sunrise Dr
Southbound

Broadway Ave
Westbound

Sunrise Dr
Northbound

Broadway Ave
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 11:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 8 26 16 0 50 24 44 14 0 82 12 15 14 0 41 16 23 4 0 43 216
05:15 PM 9 15 16 1 41 23 45 10 0 78 14 14 16 0 44 18 27 4 0 49 212
05:30 PM 8 15 6 1 30 14 34 10 1 59 8 14 19 1 42 13 45 7 0 65 196
05:45 PM 4 20 17 0 41 7 34 17 0 58 5 15 12 0 32 20 59 14 0 93 224

Total Volume 29 76 55 2 162 68 157 51 1 277 39 58 61 1 159 67 154 29 0 250 848
% App. Total 17.9 46.9 34 1.2  24.5 56.7 18.4 0.4  24.5 36.5 38.4 0.6  26.8 61.6 11.6 0   

PHF .806 .731 .809 .500 .810 .708 .872 .750 .250 .845 .696 .967 .803 .250 .903 .838 .653 .518 .000 .672 .946

Bolton and Menk, Inc.
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Intersection:

Crash Data, 2012-2021.

0

0

1

0

4

5

=

All Way Stop

0.21 0.00

0.35 0.60

0.68 4.67

0.31 0.00

Intersection Safety Screening
Broadway Avenue and Sunrise Drive

Crashes by Crash Severity Intersection Characteristics

Fatal Entering Volume 6,675

Incapacitating Injury Traffic Control All stop

Non-incapacitating Injury Environment Urban

Statewide Comparison

Possible Injury Speed Limit 45 mph

Property Damage

Total Crashes

Annual crash cost $20,040

Total Crash Rate Fatal & Serious Injury Crash Rate

Observed Observed

Statewide Average Statewide Average

Critical Rate Critical Rate

Critical Index Critical Index

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.

The observed total crash rate for this period is 0.21 per MEV; this is 69% below the critical rate.  
Based on similar statewide intersections, an additional 12 crashes over the ten years would 
indicate this intersection operaters 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.

Developed by MnDOT Office of Traffic, Safety Technology.  May 2014.



Crash Detail Report - Short Form
Broadway and Sunrise

Report Version 1.0
February 2020

INCIDENT ID
00747027

ROUTE SYS
04-CSAH

ROUTE NUM
0005

MEASURE
40.701

ROUTE NAME
BROADWAY

ROUTE ID
0400006594970005-I

COUNTY
52-Nicollet

CITY
Saint Peter

INTERSECT WITH
 

# VEH
2

# KILL
0

DATE
09/13/19

TIME
07:58

DAY
Fri

LAT
44.331688

LONG
-93.969560

UTM X
422700.7

UTM Y
4909170.8

WORK ZONE TYPE
NOT APPLICABLE

BASIC TYPE
Other

CRASH SEVERITY
B - Minor Injury

FIRST HARMFUL
Motor Vehicle In Transport

LIGHT CONDITION
Daylight

WEATHER PRIMARY
Cloudy

 
Unit Type

Vehicle Type
Direction of Travel

Manuever
Age/Sex

Physical Cond
Contributing Factor 1

Unit 1
Motor Vehicle in Transport
Passenger Car
Eastbound
Moving Forward
22 F
Apparently Normal
No Clear Contributing Action

Unit 2
Motor Vehicle in Transport
Passenger Car
Southbound
Moving Forward
22 M
Apparently Normal
No Clear Contributing Action

Unit 3
 
 
 
 

 
 

Unit 4
 
 
 
 

 
 

OFFICER SKETCH

Not To Scale

Su
nr

is
e 

D
riv

e

Broadway Avenue

STOP

STOP STOP

STOP

U
ni

t 2

Unit 1

NARRATIVE
UNIT 1 TRAVELING EAST ON BROADWAY AVENUE AND TRIED TO
APPLY BRAKES AT THE STOP SIGN AT SUNRISE DRIVE AND STRUCK
UNIT 2 WHICH WAS SOUTHBOUND ON SUNRISE DRIVE THROUGH
BROADWAY AVENUE. ALLINA EMS DISPATCHED FOR THE DRIVER OF
UNIT 2 WHO HAD RIB PAIN. DRIVER OF UNIT 2 SIGNED OFF WITH
ALLINA EMS AND I TRANSPORTED MALE TO THE ER. BOTH VEHICLES
WERE TOWED BY VON ESSENS. UNIT 1 WAS TOWED BECAUSE OF ITS
DEFECTIVE BRAKES AND UNIT 2 WAS TOWED DUE TO AN APPARENT
BENT PASSENGER SIDE FRONT AXLE.

INCIDENT ID
00902447

ROUTE SYS
05-MSAS

ROUTE NUM
0106

MEASURE
0.217

ROUTE NAME
SUNRISE DR

ROUTE ID
0500023965170106-I

COUNTY
52-Nicollet

CITY
Saint Peter

INTERSECT WITH
 

# VEH
2

# KILL
0

DATE
04/26/21

TIME
08:19

DAY
Mon

LAT
44.331321

LONG
-93.969452

UTM X
422708.8

UTM Y
4909130.0

WORK ZONE TYPE
NOT APPLICABLE

BASIC TYPE
Rear End

CRASH SEVERITY
N - Prop Damage Only

FIRST HARMFUL
Motor Vehicle In Transport

LIGHT CONDITION
Daylight

WEATHER PRIMARY
Clear

 
Unit Type

Vehicle Type
Direction of Travel

Manuever
Age/Sex

Physical Cond
Contributing Factor 1

Unit 1
Motor Vehicle in Transport
Pickup
Northbound
Vehicle Stopped or Stalled in 
41 M
Apparently Normal
No Clear Contributing Action

Unit 2
Motor Vehicle in Transport
Passenger Van (Seats Installe
Northbound
Moving Forward
47 M
Apparently Normal
Driver Distracted

Unit 3
 
 
 
 

 
 

Unit 4
 
 
 
 

 
 

OFFICER SKETCH NARRATIVE
V1 WAS FACING NB WAITING IN A CONGESTED INTERSECTING UNTIL
IT WAS HIS TURN TO GO THROUGH THE INTERSECTION. THE
INTERSECTION WAS CONTROLLED BY 4-WAY STOP SIGNS. IT IS
TYPICAL FOR THIS INTERSECTION TO BE CONGESTED DURING THIS
HOUR AS SCHOOL DROP OFF ARE OCCURRING. V2 WAS ALSO FACING
NB AT THE INTERSECTION WAITING DIRECTLY BEHIND V1. DRIVER OF
V2 THEN BEGAN READING MESSAGES ON HIS CELL PHONE AND
BEGAN DRIVING THE VEHICLE FORWARD. WHEN D2 LOOKED UP HE
SAW V1 STOPPED HOWEVER, IT WAS TOO LATE FOR V2 TO STOP
ULTIMATELY CAUSING THE COLLISION.
DRIVER OF V2 ADMITTED TO
USING HIS CELL PHONE WHILE DRIVING AND CAUSING THE CRASH.
HE WAS THEN CITED FOR SUCH.
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Crash Detail Report - Short Form
Broadway and Sunrise

Report Version 1.0
February 2020

INCIDENT ID
11056879

ROUTE SYS
05-MSAS

ROUTE NUM
0106

MEASURE
0.243

ROUTE NAME
Broadway Avenue

ROUTE ID
0500023965170106-I

COUNTY
52-Nicollet

CITY
Saint Peter

INTERSECT WITH
 

# VEH
2

# KILL
0

DATE
05/12/15

TIME
07:52

DAY
Tue

LAT
44.331689

LONG
-93.969482

UTM X
422707.0

UTM Y
4909171.0

WORK ZONE TYPE
NOT APPLICABLE

BASIC TYPE
Angle

CRASH SEVERITY
N - Prop Damage Only

FIRST HARMFUL
Motor Vehicle In Transport

LIGHT CONDITION
Daylight

WEATHER PRIMARY
Clear

 
Unit Type

Vehicle Type
Direction of Travel

Manuever
Age/Sex

Physical Cond
Contributing Factor 1

Unit 1
0
Passenger Car
Northbound
PED FAIL YLD ROW
80 M
Apparently Normal
 

Unit 2
Motor Vehicle in Transport
Sport Utility Vehicle
Eastbound
Moving Forward
54 F
Apparently Normal
 

Unit 3
 
 
 
 

 
 

Unit 4
 
 
 
 

 
 

OFFICER SKETCH NARRATIVE
ON THE ABOVE DATE AND APPROXIMATE TIME, UNIT 2 WAS
TRAVELING THROUGH THE 4 WAY INTERSECTION AT
SUNRISE/BROADWAY WHEN IT WAS BROADSIDED BY UNIT 1. UNIT 2
STOPPED AT THE STOP SIGN AND PROCEEDED TO TRAVEL THROUGH
THE INTERSECTION, HAVING THE RIGHT OF WAY. UNIT 1 STOPPED AT
THE SIGN AND PROCEEDED TO TRAVEL THROUGH THE
INTERSECTION WHEN UNIT 2 WAS DIRECTLY IN FRONT OF UNIT 1.
UNIT 1 BROADSIDED UNIT 2 WHILE ATTEMPTING TO TURN EAST ONTO
BROADWAY FROM SUNRISE DR. NO ONE WAS INJURED STEMMING
FROM THIS CRASH.

INCIDENT ID
11056072

ROUTE SYS
05-MSAS

ROUTE NUM
0106

MEASURE
0.257

ROUTE NAME
Sunrise Drive

ROUTE ID
0500023965170106-I

COUNTY
52-Nicollet

CITY
Saint Peter

INTERSECT WITH
100 F S Broadway Avenue

# VEH
2

# KILL
0

DATE
05/04/15

TIME
15:15

DAY
Mon

LAT
44.331887

LONG
-93.969484

UTM X
422707.0

UTM Y
4909193.0

WORK ZONE TYPE
NOT APPLICABLE

BASIC TYPE
Rear End

CRASH SEVERITY
N - Prop Damage Only

FIRST HARMFUL
Motor Vehicle In Transport

LIGHT CONDITION
Daylight

WEATHER PRIMARY
Clear

 
Unit Type

Vehicle Type
Direction of Travel

Manuever
Age/Sex

Physical Cond
Contributing Factor 1

Unit 1
Motor Vehicle in Transport
VAN OR MINIVAN
Northbound
Moving Forward
17 F
Apparently Normal
Inattentive/Distraction (Talking

Unit 2
Motor Vehicle in Transport
Pickup
Northbound
VEH STOPPED IN TRAFFIC
36 M
Apparently Normal
No Clear Contributing Action

Unit 3
 
 
 
 

 
 

Unit 4
 
 
 
 

 
 

OFFICER SKETCH NARRATIVE
VEHICLE #2, HEADED NORTHBOUND. STOPPED IN TRAFFIC DUE TO
STOP SIGN SEVERAL VEHICLES AHEAD OF #2. VEHICLE #1 ALSO
NORTHBOUND BEHIND #2. DRIVER #1 STATED SHE LOOKED DOWN,
DID NOT NOTICE THAT VEHICLE #2 HAD STOPPED. LEFT FRONT OF
VEHICLE #1 STRUCK RIGHT REAR OF VEHICLE #2.
NO CHARGES
PENDING.
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Crash Detail Report - Short Form
Broadway and Sunrise

Report Version 1.0
February 2020

INCIDENT ID
00599587

ROUTE SYS
05-MSAS

ROUTE NUM
0115

MEASURE
0.010

ROUTE NAME
BROADWAY AVE

ROUTE ID
0500023965170115-I

COUNTY
52-Nicollet

CITY
Saint Peter

INTERSECT WITH
 

# VEH
1

# KILL
0

DATE
05/25/18

TIME
02:00

DAY
Fri

LAT
44.331675

LONG
-93.969281

UTM X
422722.9

UTM Y
4909169.2

WORK ZONE TYPE
NOT APPLICABLE

BASIC TYPE
Single Vehicle Run Off Road

CRASH SEVERITY
N - Prop Damage Only

FIRST HARMFUL
Roadway Sign or Sign Structure

LIGHT CONDITION
Dark (Str Lights On)

WEATHER PRIMARY
Cloudy

 
Unit Type

Vehicle Type
Direction of Travel

Manuever
Age/Sex

Physical Cond
Contributing Factor 1

Unit 1
Motor Vehicle in Transport
Sport Utility Vehicle
Westbound
Other
27 M
Unknown
Operated Motor Vehicle: Care

Unit 2
 
 
 
 

 
 

Unit 3
 
 
 
 

 
 

Unit 4
 
 
 
 

 
 

OFFICER SKETCH

SUNRISE DRIVE

BROADWAY

Not To Scale

N

VEH
#1

STOP

STOP ST
O

P

STO
P

ST
OP

EH
#1

VE
H

#1

VE
H

#1

VEH#1

NARRATIVE
ON 05-25-18 AT 0202 HOURS RESIDENT REPORTED HEARING A CRASH
AT BROADWAY AND SUNRISE. HE REPORTED SOMEONE RUNNING WB
TOWARD CATHOLIC CHURCH. RO IS AT 1711 WOOD DUCK STREET IN
THE SAME DIRECTION AS CATHOLIC CHURCH. UPON ARRIVAL NO ONE
WAS AROUND THE VEHICLE AND LIGHTS WERE STILL ON. VEH#1 HAD
FLUID LEAKING FROM THE FRONT END AND THE RIGHT FRONT TIRE
WAS BROKEN OFF THE AXLE. THE SKY LIGHT WINDOW WAS
SHATTERED AND THE WINDSHIELD IN THE RIGHT FRONT CORNER
WAS SMASHED. VON ESSEN TOWING WAS CALLED TO SCENE. I TOOK
PHOTOS OF THE VEHICLE AND THE MARKS WHERE IT LEFT
BROADWAY WB APPROXIMATELY 200 FEET EAST OF INTERSECTION.
VEH#1 WAS TRAVELING WB ON BROADWAY WHEN IT LEFT THE ROAD
AND TOOK OUT A SCHOOL SIGN, DROVE AROUND ANOTHER SIGN
AND THEN COLLIDED WITH THE STOP SIGN. THE TWO SIGNS WERE
SHEARED OFF. AN OPEN CAN OF BUSCH LIGHT WAS FOUND IN THE

Selection Filter:

WORK AREA: County('659497') - SPATIAL FILTER APPLIED

Analyst:

Ross Tillman

Notes:

10 year
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Appendix C 



LOCATION: St. Peter, MN

COUNTY: Nicollete
REF. POINT: Speed Approach Description Lanes

DATE: 10/13/2021 45 Major App1: EB Browadway Ave 1
30 Major App3: WB Broadway Ave 1

OPERATOR: MPN 30 Minor App2: NB Sunrise Dr 1
30 Minor App4: SB Sunrise Dr 1

YES
POPULATION < 10,000? No Yes
EXISTING SIGNAL ? No No
THRESHOLDS 1A/1B: 350/525 105/52 105/52

MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 MET SAME
HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B
0:00 - 1:00 1 2 3  / 3  / 10  /  / 
1:00 - 2:00 2 1 3  / 1  / 3  /  / 
2:00 - 3:00 1 1 2  / 1  / 0  /  / 
3:00 - 4:00 2 2 4  / 3  / 1  /  / 
4:00 - 5:00 6 11 17  / 6  / 11  /  / 
5:00 - 6:00 23 24 47  / 5  / 19  /  / 
6:00 - 7:00 63 84 147  / 21  / 45  /  / 
7:00 - 8:00 154 161 315  / 77  /X 180 X/X  / 
8:00 - 9:00 222 219 441 X/ 138 X/X 176 X/X X/ 
9:00 - 10:00 82 99 181  / 53  /X 82  /X  / 
10:00 - 11:00 91 104 195  / 72  /X 75  /X  / 
11:00 - 12:00 109 113 222  / 79  /X 88  /X  / 
12:00 - 13:00 105 130 235  / 121 X/X 104  /X  / 
13:00 - 14:00 81 118 199  / 79  /X 89  /X  / 
14:00 - 15:00 153 129 282  / 97  /X 93  /X  / 
15:00 - 16:00 233 191 424 X/ 177 X/X 180 X/X X/ 
16:00 - 17:00 158 277 435 X/ 192 X/X 185 X/X X/ 
17:00 - 18:00 250 276 526 X/X 158 X/X 160 X/X X/X
18:00 - 19:00 152 182 334  / 152 X/X 132 X/X  / 
19:00 - 20:00 207 128 335  / 104  /X 77  /X  / 
20:00 - 21:00 114 71 185  / 100  /X 46  /  / 
21:00 - 22:00 118 57 175  / 47  / 42  /  / 
22:00 - 23:00 31 28 59  / 28  / 17  /  / 
23:00 - 24:00 8 7 15  / 6  / 5  /  / 

  Met (Hr) Required (Hr)
Warrant 1A 4 8 Not satisfied
Warrant 1B 1 8 Not satisfied
Warrant 2 4 4 Satisfied
Warrant 3 0 1 Not satisfied
Warrant 7 8 8 Satisfied, check accident record

2021 Traffic Volumes

0.70 FACTOR USED?

   SIGNAL WARRANTS ANALYSIS
FOR

(Minor Street Rights are Not Included
Broadway Ave and Sunrise Dr

No

No



   ALL WAY STOP WARRANT 

LOCATION: St. Peter, MN

COUNTY: Nicollete
REF. POINT: Speed Approach Description Lanes

DATE: 10/13/2021 45 Major App1: EB Browadway Ave 1
30 Major App3: WB Broadway Ave 1

OPERATOR: MPN 30 Minor App2: NB Sunrise Dr 1
30 Minor App4: SB Sunrise Dr 1

0.70 FACTOR USED? Yes

MAJOR MAJOR MINOR MINOR WARRANT
HOUR APP. 1 APP. 3 APP. 2 APP. 4 MET
0:00 - 1:00 1 2 3 10  / 
1:00 - 2:00 2 1 1 3  / 
2:00 - 3:00 1 1 1 0  / 
3:00 - 4:00 2 2 3 1  / 
4:00 - 5:00 6 11 6 11  / 
5:00 - 6:00 23 24 5 19  / 
6:00 - 7:00 63 84 21 45  / 
7:00 - 8:00 154 161 77 180 X/X
8:00 - 9:00 222 219 138 176 X/X
9:00 - 10:00 82 99 53 82  / 
10:00 - 11:00 91 104 72 75  /X
11:00 - 12:00 109 113 79 88 X/X
12:00 - 13:00 105 130 121 104 X/X
13:00 - 14:00 81 118 79 89  /X
14:00 - 15:00 153 129 97 93 X/X
15:00 - 16:00 233 191 177 180 X/X
16:00 - 17:00 158 277 192 185 X/X
17:00 - 18:00 250 276 158 160 X/X
18:00 - 19:00 152 182 152 132 X/X
19:00 - 20:00 207 128 104 77 X/X
20:00 - 21:00 114 71 100 46  /X
21:00 - 22:00 118 57 47 42  / 
22:00 - 23:00 31 28 28 17  / 
23:00 - 24:00 8 7 6 5  / 

Met (Hr) Required (Hr)
Allway Stop Warrant: 10 8 Satisfied

REMARKS:

377

225
168
190
357424

318

15

146
89
45
11

181

175

284
526
334

59

435

185
335

S (APP. 1 & APP. 3)
3
3
2
4

235
199
282

210
MAJOR TOTAL

181
314
135

66

140
MINOR TOTAL

APP. 2 + APP. 4
13

195

4
1
4

17

222

17
47

147
315
441

24

257

147
167



 

 

 
 
 
 
 
 
 
 
 

Appendix D 



Table 5 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 36 138 93 267 10 - B 14 - B 7 - A 12 - B - 75 175 1968 75 175 - 75 175

WB 49 180 59 288 13 - B 14 - B 9 - A 13 - B - 75 200 1646 75 200 - 75 200

NB 99 59 29 187 9 - A 10 - B 6 - A 9 - A - 75 150 1069 75 150 - 75 150

SB 71 133 58 262 11 - B 12 - B 9 - A 12 - B - 75 175 1397 75 175 - 75 175

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 31 174 77 282 8 - A 14 - B 8 - A 12 - B - 75 150 1968 75 150 - 75 150

WB 38 126 46 210 9 - A 10 - B 5 - A 9 - A - 50 125 1646 50 125 - 50 125

NB 65 100 37 202 8 - A 10 - B 7 - A 9 - A - 75 125 1069 75 125 - 75 125

SB 90 86 25 201 8 - A 9 - A 6 - A 9 - A - 75 125 1397 75 125 - 75 125

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 30 174 70 274 9 - A 12 - B 6 - A 11 - B - 50 125 1968 50 125 - 50 125

WB 55 160 70 285 8 - A 10 - B 6 - A 9 - A - 75 150 1646 75 150 - 75 150

NB 72 55 41 168 7 - A 8 - A 5 - A 7 - A - 50 100 1069 50 100 - 50 100

SB 55 85 32 172 7 - A 9 - A 5 - A 8 - A - 50 100 1397 50 100 - 50 100

Broadway and Sunrise
Existing
AWSC

Scenario

Existing

Control

Stop

Approach

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

11 - B

Scenario

Existing

Control

Stop

Approach

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

9 - A

Scenario

Existing

Control

Stop

Approach

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

8 - A

Broadway and Sunrise Operation Results - Appx (8x11)



Table 8 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 90 255 108 453 57 - F 60 - F 52 - F 58 - F - 250 975 1968 250 975 - 250 975

WB 51 323 118 492 110 - F 102 - F 97 - F 102 - F - 450 1600 1646 450 1600 - 450 1600

NB 111 79 31 221 22 - C 22 - C 18 - C 22 - C - 100 300 1069 100 300 - 100 300

SB 143 157 143 443 58 - F 58 - F 52 - F 57 - F - 250 950 1397 250 950 - 250 950

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 85 321 82 488 170 - F 173 - F 161 - F 171 - F - 675 1600 1968 675 1600 - 675 1600

WB 36 253 94 383 62 - F 60 - F 59 - F 60 - F - 250 725 1646 250 725 - 250 725

NB 73 127 40 240 17 - C 20 - C 16 - C 19 - C - 100 225 1069 100 225 - 100 225

SB 167 108 67 342 32 - D 31 - D 29 - D 32 - D - 150 375 1397 150 375 - 150 375

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 79 314 81 474 70 - F 73 - F 69 - F 72 - F - 325 975 1968 325 975 - 325 975

WB 55 309 140 504 59 - F 57 - F 57 - F 58 - F - 300 775 1646 300 775 - 300 775

NB 76 71 39 186 10 - B 12 - B 8 - A 11 - B - 75 125 1069 75 125 - 75 125

SB 120 95 70 285 16 - C 17 - C 13 - B 16 - C - 100 175 1397 100 175 - 100 175

Broadway and Sunrise
2041
AWSC (No Build)

Alternative

2041

Control

Stop

Approach

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

66 - F

Alternative

2041

Control

Stop

Approach

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

84 - F

Alternative

2041

Control

Stop

Approach

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

48 - E

Broadway and Sunrise Operation Results - Appx (8x11)



Table 9 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 37 141 93 271 10 - B 13 - B 4 - A 10 - B - 50 125 1955 50 125 300 25 75

WB 52 179 58 289 11 - B 13 - B 4 - A 11 - B - 75 150 1646 75 150 300 25 75

NB 99 58 29 186 10 - B 12 - B 8 - A 11 - B - 75 150 1069 75 150 - 75 150

SB 72 135 57 264 10 - B 12 - B 5 - A 10 - B - 75 150 1395 75 150 300 50 75

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 32 174 75 281 8 - A 14 - B 4 - A 11 - B - 50 150 1955 50 150 300 25 50

WB 37 125 46 208 10 - B 10 - B 3 - A 9 - A - 50 125 1646 50 125 300 25 75

NB 66 100 36 202 9 - A 10 - B 7 - A 10 - B - 75 125 1069 75 125 - 75 125

SB 90 86 25 201 8 - A 10 - B 4 - A 9 - A - 75 125 1395 75 125 300 25 50

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 30 174 70 274 9 - A 12 - B 3 - A 10 - B - 50 100 1955 50 100 300 25 50

WB 55 160 69 284 8 - A 10 - B 3 - A 8 - A - 50 125 1646 50 125 300 25 75

NB 72 55 41 168 7 - A 9 - A 6 - A 8 - A - 50 125 1069 50 125 - 50 125

SB 55 85 32 172 8 - A 9 - A 3 - A 8 - A - 50 100 1395 50 100 300 25 50

Broadway and Sunrise
Existing
ASWC (RTL)

Alternative

Existing

Control

Stop

Approach

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

10 - B

Alternative

Existing

Control

Stop

Approach

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

9 - A

Alternative

Existing

Control

Stop

Approach

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

8 - A

Broadway and Sunrise Operation Results - Appx (8x11)



Table 10 Details

L T R Total L T R
Link 

Length
Avg Max Storage Avg Max

EB 89 256 109 454 44 - E 46 - E 10 - B 37 - E 1955 175 625 300 75 350

WB 49 338 123 510 81 - F 80 - F 31 - D 69 - F 1646 300 1475 300 100 400

NB 112 80 29 221 31 - D 31 - D 26 - D 31 - D 1069 100 375 - 100 375

SB 146 153 144 443 32 - D 32 - D 10 - B 25 - D 1395 125 400 300 75 225

L T R Total L T R
Link 

Length
Avg Max Storage Avg Max

EB 84 322 78 484 124 - F 136 - F 62 - F 122 - F 1955 500 1325 300 175 400

WB 36 248 95 379 32 - D 34 - D 7 - A 28 - D 1646 125 350 300 50 150

NB 70 125 43 238 25 - D 32 - D 29 - D 30 - D 1069 125 300 - 125 300

SB 169 109 65 343 33 - D 32 - D 6 - A 28 - D 1395 125 350 300 50 150

L T R Total L T R
Link 

Length
Avg Max Storage Avg Max

EB 77 312 82 471 62 - F 63 - F 24 - C 57 - F 1955 250 850 300 100 350

WB 54 309 140 503 28 - D 26 - D 6 - A 21 - C 1646 125 325 300 50 100

NB 76 71 38 185 13 - B 13 - B 9 - A 13 - B 1069 75 150 - 75 150

SB 121 95 70 286 15 - C 16 - C 6 - A 14 - B 1395 75 150 300 50 100

Intersection 
(Delay - LOS)

30 - D

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left/Through Right Turn
Alternative

2041

Control

Stop

Approach

Intersection 
(Delay - LOS)

60 - F

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left/Through Right Turn
Alternative

2041

Control

Stop

Approach

Intersection 
(Delay - LOS)

42 - E

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left/Through Right Turn

Broadway and Sunrise
2041
AWSC (RTL)

Alternative

2041

Control

Stop

Approach

Broadway and Sunrise Operation Results - Appx (8x11)



Table 11 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 34 138 92 264 7 - A 13 - B 6 - A 10 - B 300 25 50 1960 50 100 - 50 100

WB 51 177 60 288 7 - A 12 - B 7 - A 11 - B 300 25 50 1638 75 125 - 75 125

NB 98 61 29 188 10 - B 10 - B 7 - A 10 - B - 75 150 1061 75 150 - 75 150

SB 72 133 58 263 8 - A 12 - B 9 - A 11 - B 300 50 100 1389 75 150 - 75 150

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 32 175 78 285 6 - A 14 - B 8 - A 12 - B 300 25 50 1960 75 150 - 75 150

WB 38 127 46 211 7 - A 10 - B 5 - A 9 - A 300 25 75 1638 50 100 - 50 100

NB 64 101 36 201 8 - A 10 - B 7 - A 9 - A - 75 125 1061 75 125 - 75 125

SB 91 85 23 199 7 - A 9 - A 5 - A 8 - A 300 50 100 1389 50 100 - 50 100

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 30 175 71 276 6 - A 12 - B 5 - A 10 - B 300 25 50 1960 50 100 - 50 100

WB 54 162 69 285 7 - A 9 - A 5 - A 8 - A 300 25 75 1638 50 125 - 50 125

NB 72 55 41 168 8 - A 9 - A 6 - A 8 - A - 50 100 1061 50 100 - 50 100

SB 55 85 32 172 6 - A 8 - A 4 - A 7 - A 300 25 75 1389 50 100 - 50 100

Broadway and Sunrise
Existing
ASWC (LTL)

Alternative

Existing

Control

Stop

Approach

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

10 - B

Alternative

Existing

Control

Stop

Approach

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

9 - A

Alternative

Existing

Control

Stop

Approach

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right TurnIntersection 
(Delay - LOS)

8 - A

Broadway and Sunrise Operation Results - Appx (8x11)



Table 12 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 90 261 110 461 14 - B 38 - E 29 - D 32 - D 300 75 300 1960 150 475

WB 50 332 121 503 41 - E 80 - F 76 - F 76 - F 300 75 400 1638 350 1600

NB 111 78 30 219 32 - D 32 - D 25 - D 32 - D - 100 400 1061 100 400

SB 145 155 143 443 13 - B 24 - C 20 - C 20 - C 300 50 175 1389 100 300

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 86 323 79 488 60 - F 115 - F 106 - F 104 - F 300 150 400 1960 425 1275

WB 37 252 95 384 16 - C 46 - E 45 - E 43 - E 300 50 275 1638 175 600

NB 70 124 42 236 27 - D 35 - E 32 - D 33 - D - 125 300 1061 125 300

SB 170 110 65 345 14 - B 13 - B 9 - A 13 - B 300 75 125 1389 75 125

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 77 313 82 472 13 - B 34 - D 29 - D 30 - D 300 50 225 1960 150 500

WB 54 309 140 503 13 - B 37 - E 35 - E 34 - D 300 50 275 1638 175 525

NB 76 71 38 185 12 - B 13 - B 9 - A 12 - B - 75 125 1061 75 125

SB 121 97 70 288 10 - B 13 - B 8 - A 11 - B 300 50 100 1389 75 100

Intersection 
(Delay - LOS)

25 - D

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
Alternative

2041

Control

Stop

Approach

Intersection 
(Delay - LOS)

55 - F

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
Alternative

2041

Control

Stop

Approach

Intersection 
(Delay - LOS)

42 - E

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right

Broadway and Sunrise
2041
AWSC (LTL)

Alternative

2041

Control

Stop

Approach

Broadway and Sunrise Operation Results - Appx (8x11)



Table 13 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 39 151 97 287 8 - A 11 - B 5 - A 9 - A 300 25 50 1960 50 125 - 50 125

WB 58 203 69 330 10 - B 10 - B 6 - A 10 - B 300 25 75 1638 75 175 - 75 175

NB 111 59 29 199 18 - B 17 - B 7 - A 17 - B 300 50 125 1061 50 125 - 50 125

SB 73 134 67 274 14 - B 27 - C 17 - B 22 - C 300 50 125 1389 100 200 - 100 200

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 31 172 75 278 6 - A 11 - B 4 - A 9 - A 300 25 50 1960 50 175 - 50 175

WB 37 137 46 220 8 - A 8 - A 3 - A 7 - A 300 25 75 1638 50 125 - 50 125

NB 68 94 36 198 15 - B 19 - B 10 - B 16 - B 300 50 100 1061 75 150 - 75 150

SB 93 83 25 201 16 - B 17 - B 8 - A 16 - B 300 50 100 1389 50 125 - 50 125

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max Storage Avg Max

EB 30 172 69 271 8 - A 8 - A 4 - A 7 - A 300 25 50 1960 50 100 - 50 100

WB 54 164 68 286 8 - A 7 - A 4 - A 7 - A 300 25 75 1638 50 125 - 50 125

NB 73 57 41 171 16 - B 17 - B 7 - A 15 - B 300 50 100 1061 50 100 - 50 100

SB 55 84 32 171 14 - B 20 - C 8 - A 16 - B 300 25 100 1389 75 125 - 75 125

Intersection 
(Delay - LOS)

10 - B

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right Turn
Alternative

Existing

Control

Signalized

Approach

Intersection 
(Delay - LOS)

11 - B

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right Turn
Alternative

Existing

Control

Signalized

Approach

Intersection 
(Delay - LOS)

13 - B

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS) Approach 
(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through Right Turn

Broadway and Sunrise
Existing
Signal (LTL)

Alternative

Existing

Control

Signalized

Approach

Broadway and Sunrise Operation Results - Appx (8x11)



Table 14 Details

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 98 267 118 483 20 - C 16 - B 10 - B 16 - B 300 50 150 1960 100 275

WB 59 361 115 535 16 - B 24 - C 18 - B 22 - C 300 50 225 1638 175 525

NB 121 86 30 237 40 - D 33 - C 18 - B 35 - D 300 75 225 1061 75 175

SB 157 157 147 461 26 - C 49 - D 36 - D 38 - D 300 100 275 1389 175 425

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 86 318 80 484 11 - B 14 - B 8 - A 13 - B 300 50 100 1960 100 250

WB 35 255 92 382 12 - B 12 - B 8 - A 12 - B 300 25 75 1638 100 225

NB 72 129 42 243 21 - C 39 - D 25 - C 32 - C 300 50 100 1061 100 250

SB 168 104 65 337 32 - C 27 - C 14 - B 27 - C 300 100 225 1389 100 175

L T R Total L T R Storage Avg Max
Link 

Length
Avg Max

EB 77 315 81 473 13 - B 12 - B 7 - A 12 - B 300 50 125 1960 75 225

WB 57 307 141 505 12 - B 12 - B 9 - A 12 - B 300 25 75 1638 100 250

NB 77 72 38 187 21 - C 26 - C 13 - B 22 - C 300 50 100 1061 75 150

SB 123 94 69 286 22 - C 26 - C 14 - B 22 - C 300 75 150 1389 75 175

Intersection 
(Delay - LOS)

15 - B

PM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
Alternative

2041

Control

Signalized

Approach

Intersection 
(Delay - LOS)

19 - B

School Release
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right
Alternative

2041

Control

Signalized

Approach

Intersection 
(Delay - LOS)

26 - C

AM Peak
Traffic Volumes (veh)

Modeled Volumes

Traffic Delay (sec/veh)

Movement (Delay - LOS)
Approach 

(Delay - LOS)

Traffic Queuing (feet)

Left Turn Through/Right

Broadway and Sunrise
2041
Signal (LTL)

Alternative

2041

Control

Signalized

Approach

Broadway and Sunrise Operation Results - Appx (8x11)



 

 

 
 
 
 
 
 
 
 
 

Appendix E 



4 DU/AC

North South West

1 22.25 89 934 25% 5% 5% 65% 610
2 20 80 847 25% 5% 5% 65% 550
3 37 148 1491 25% 0% 0% 75% 1120
4 150 600 5406 25% 5% 5% 65% 3510
5 85 340 3206 0% 45% 5% 50% 1600
6 44 176 1749 0% 75% 5% 20% 350
7 93 372 3482 40% 5% 5% 50% 1740
8 46 184 1822 40% 5% 5% 50% 910
9 24 96 1001 40% 5% 5% 50% 500

10 79 316 2997 75% 5% 5% 15% 450
11 166 664 5934 75% 5% 5% 15% 890
12 51 204 2004 75% 5% 5% 15% 300

Total 817 3269 30873 New Trips 12530
Est. Household Increase 2600 10000

Trip Gen. Adjustment Factor 0.79535
Adjusted for Historical Growth

New 
Trips 

(percent)

Low Density Single Family Housing ITE 210

Trip Reduction (percent)
New Trips at 
Intersection

Dwelling 
Units

Daily 
Trips

Zone
Area 

(acres)

Trip Reduction accounts for New Trips 
that are NOT anticipated to travel 
through the Sunrise/Broadway 



 

 

 
 
 
 
 
 
 
 
 

Appendix F 



Project Name: Intersection Type

Intersection: Opening Year

Agency: Design Year

Project Reference: Facility Type

City: Number of Legs

State: 1-Way/2-Way

Date: # of Major Street Lanes

Analyst: Major Street Approach Speed

Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle

Total 0.48 0.78 13.16
Fatal & Injury 0.06 0.11 1.79

Total No SPF No SPF No SPF
Fatal & Injury No SPF No SPF No SPF

Total 0.59 1.12 17.80
Fatal & Injury 0.19 0.36 5.74

Project Information

On Urban and Suburban Arterial

4-leg

2-way Intersecting 2-way

Broadway Avenue and Sunrise Drive

Saint Peter

Saint Peter

MN

Safety Performance for Intersection Control Evaluation Tool

Yes

Crash Prediction Summary

Results

Summary of crash prediction results for each alternative

At-Grade Intersections

2021

ICE

2041

11/11/2021

N/A

1-lane Roundabout

All Way Stop

Traffic Signal

AADT Within Prediction Range?

N/A

Less than 55 mph

5 or fewer



 

 

 
 
 
 
 
 
 
 
 

Appendix G 



Highway Capacity Manual (HCM)
Pedestrian Level of Service (LOS) at Uncontrolled Crossing Locations 

Intersection and Mid-Block Crossings
Crossing Location: Date:
City, State: Scenario:
Reviewer(s): Crossing
Project Number: ID #:

The following is the base information needed to complete the analysis.
If this is a one-stage crossing, use only Crossing 1.
If this is a two-stage crossing, each stage must be evaluated separately using Crossing 1 and Crossing 2.

Crossing 1:
Evaluation Inputs:
L = crosswalk length (ft) L = 17
Sp = average pedestrian walking speed (ft/s) Sp = Sp = 3.5
ts = pedestrian start-up and end clearance time (s) ts = ts = 3
V = vehicular hourly volume (veh/hr) V = 430
vp = pedestrian flow rate (ped/s) vp = vp = 0.00
v = vehicular flow rate (veh/s) = V/3600 v = v = 0.119
Wc = crosswalk width (ft) Wc = Wc = 8.0
N = number of through lanes crossed (Integer) N = N = 1

*no platooning observed

Crossing 2: (only used for two-stage crossings)
Evaluation Inputs:
L = crosswalk length (ft) L = 15
Sp = average pedestrian walking speed (ft/s) Sp = Sp = 3.5
ts = pedestrian start-up and end clearance time (s) ts = ts = 3
V = vehicular hourly volume (veh/hr) V = 545
vp = pedestrian flow rate (ped/s) vp = vp = 0.00

v = vehicular flow rate (veh/s) = V/3600 v = v = 0.151
Wc = crosswalk width (ft) Wc = Wc = 8.0
N = number of through lanes crossed (Integer) N = N = 1

*no platooning observed

Crossing Treatment Yield Rate
My = motorist yield rate (decimal) My = 83%

Entering data into the tables above will populate the evaluation tables in Microsoft Excel.

Results:
Average Delay sec/ped

LOS

Westbound Exit

Eastbound Enter

defaults:

INT(L/11)

8.0

Developed by Bolton & Menk, Inc.
for the Local Road Research Board Inputs and Results

Broadway Ave and Sunrise Dr
Saint Peter, MN

V/3600
8.0

11/11/2021

defaults:

Michael P Narow

3.5

Page 2 of 5

B

Input Table:

V/3600

3.0

0*

3.5

Input Table:

Input Table:

Roundabout 2041 AM Peak
West Leg

5.8

INT(L/11)

3.0

0*

HCM Evaluation Worksheet 



Step 3 Determine Pedestrian Delay
pg. 18-68 Example

units units units units
C 65 s Lcb 65 s Lcc 65 s Lcd 65 s
gwalk,mi 15 s gwalk,mj 15 s gwalk,mi 10 s gwalk,mj 15 s

where
dp = the pedestrian delay (s/p) units units units units

dpa 19.2 s/p dpb 19.2 s/p dpc 23.3 s/p dpd 19.2 s/p

C = cycle length (s) The Pedestrian Delay, dp, applies equally to both directions of travel along the crosswalk

*in general, pedestrians become impatient when the experience delays in excess of 30 s/p, and there is a high likely hood of their not complying with the signal indication. 
in contrast, pedestrians are very likely to comply if their expected delay is less than 10 s/p

C West East North South West East North South Average Delay (s/p)
2021 AM 65 18 18 18 18 17.0 17.0 17.0 17.0 17.0

SR 65 18 18 18 18 17.0 17.0 17.0 17.0 17.0
PM 65 18 18 18 18 17.0 17.0 17.0 17.0 17.0

2041 AM 80 18 18 18 18 24.0 24.0 24.0 24.0 24.0
SR 75 18 18 18 18 21.7 21.7 21.7 21.7 21.7
PM 70 18 18 18 18 19.3 19.3 19.3 19.3 19.3

Outputs:Outputs: Outputs: Outputs:

North South
Inputs: Inputs: Inputs: Inputs:

gWalk, mi = effective walk time for the phase serving the 
minor/major-street through movement (s)

gwalk,mi Pedestriay Delay (s/p)

West East

𝑑௣ =
(𝐶 − 𝑔ௐ௔௟௞,௠௜)

ଶ

2𝐶



 

 

 
 
 
 
 
 
 
 
 

Appendix H 



Updated 01/30/2020

Traffic Safety Benefit-Cost Calculation
Highway Safety Improvement Program (HSIP) Reactive Project

Route District County

Begin RP End RP Miles

Location

0.61 Reference

0.61

0.61 Crash Type

0.61

0.61

Reference

Crash Type

Nicollet

Intersection of Broadway Avenue and Sunrise Drive, Saint Peter, MN

A. Roadway Description

Traffic Growth Factor

2022

E. Crash Data

Fatal (K) Crashes CMF ID: 7848

C. Crash Modification Factor

B. Project Description
Proposed Work Install Signal

www.CMFclearinghouse.org

D. Crash Modification Factor (optional second CMF)

20 years 2.3%

Project Cost*

* exclude Right of Way from Project Cost

$1,446,000 Installation Year

Property Damage Only Crashes www.CMFclearinghouse.org

Project Service Life

Serious Injury (A) Crashes

Moderate Injury (B) Crashes

Possible Injury (C) Crashes

Property Damage Only Crashes

Possible Injury (C) Crashes

Moderate Injury (B) Crashes

Serious Injury (A) Crashes

Fatal (K) Crashes

All

A crashes

Data Source

Begin Date

Crash Severity

MnDOT

K crashes

All < optional 2nd CMF >

0

0

End Date1/1/2012 11/1/2021 10 years

1

Proposed project expected to reduce 1 crashes annually, 0 of which involving fatality or serious injury.

B/C Ratio = 0.19

F. Benefit-Cost Calculation

4PDO crashes

Cost

Benefit (present value)$260,695

$1,446,000

0

B crashes

C crashes

Page 1 of 2



Updated 01/30/2020

Link:

Year

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

0

0

0

0

0

0

0

0

0

0

0

A crashes $750,000

B crashes $230,000 Real Discount Rate

F. Analysis Assumptions
Crash Severity Crash Cost

K crashes $13,300,000 mndot.gov/planning/program/appendix_a.html

PDO crashes $13,000 Project Service Life 20 years

G. Annual Benefit

0.7%

C crashes $120,000 Traffic Growth Rate 2.3%

A crashes 0.00 0.00 $0

B crashes 0.39 0.04 $9,115

Crash Severity Crash Reduction Annual Reduction Annual Benefit

K crashes 0.00 0.00 $0

$11,176

H. Amortized Benefit
Crash Benefits Present Value

$11,176 $11,176 Total = $260,695

C crashes 0.00 0.00 $0

PDO crashes 1.56 0.16 $2,061

$12,240 $11,903

$12,521 $12,092

$12,809 $12,284

$11,433 $11,353

$11,696 $11,534

$11,965 $11,717

$14,029 $13,084

$14,352 $13,292

$14,682 $13,503

$13,104 $12,479

$13,405 $12,678

$13,714 $12,879

$16,080 $14,382

$16,450 $14,610

$16,828 $14,842

$15,019 $13,717

$15,365 $13,935

$15,718 $14,157

$0 $0

$0 $0

$0 $0

$17,215 $15,078

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

Page 2 of 2



Updated 01/30/2020

Traffic Safety Benefit-Cost Calculation
Highway Safety Improvement Program (HSIP) Reactive Project

Route District County

Begin RP End RP Miles

Location

0.28 Reference

0.28

0.28 Crash Type

0.28

0.28

Reference

Crash Type

Nicollet

Intersection of Broadway Avenue and Sunrise Drive, Saint Peter, MN

A. Roadway Description

Traffic Growth Factor

2022

E. Crash Data

Fatal (K) Crashes CMF ID: 206

C. Crash Modification Factor

B. Project Description
Proposed Work Install Roundabout

www.CMFclearinghouse.org

D. Crash Modification Factor (optional second CMF)

20 years 2.3%

Project Cost*

* exclude Right of Way from Project Cost

$1,339,000 Installation Year

Property Damage Only Crashes www.CMFclearinghouse.org

Project Service Life

Serious Injury (A) Crashes

Moderate Injury (B) Crashes

Possible Injury (C) Crashes

Property Damage Only Crashes

Possible Injury (C) Crashes

Moderate Injury (B) Crashes

Serious Injury (A) Crashes

Fatal (K) Crashes

All

A crashes

Data Source

Begin Date

Crash Severity

MnDOT

K crashes

All < optional 2nd CMF >

0

0

End Date1/1/2012 11/1/2021 10 years

1

Proposed project expected to reduce 1 crashes annually, 0 of which involving fatality or serious injury.

B/C Ratio = 0.36

F. Benefit-Cost Calculation

4PDO crashes

Cost

Benefit (present value)$481,282

$1,339,000

0

B crashes

C crashes

Page 1 of 2



Updated 01/30/2020

Link:

Year

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

0

0

0

0

0

0

0

0

0

0

0

A crashes $750,000

B crashes $230,000 Real Discount Rate

F. Analysis Assumptions
Crash Severity Crash Cost

K crashes $13,300,000 mndot.gov/planning/program/appendix_a.html

PDO crashes $13,000 Project Service Life 20 years

G. Annual Benefit

0.7%

C crashes $120,000 Traffic Growth Rate 2.3%

A crashes 0.00 0.00 $0

B crashes 0.72 0.07 $16,827

Crash Severity Crash Reduction Annual Reduction Annual Benefit

K crashes 0.00 0.00 $0

$20,632

H. Amortized Benefit
Crash Benefits Present Value

$20,632 $20,632 Total = $481,282

C crashes 0.00 0.00 $0

PDO crashes 2.88 0.29 $3,804

$22,596 $21,975

$23,116 $22,324

$23,648 $22,679

$21,106 $20,960

$21,592 $21,293

$22,088 $21,631

$25,900 $24,155

$26,495 $24,538

$27,105 $24,928

$24,192 $23,039

$24,748 $23,405

$25,317 $23,777

$29,686 $26,551

$30,369 $26,973

$31,067 $27,401

$27,728 $25,324

$28,366 $25,727

$29,018 $26,135

$0 $0

$0 $0

$0 $0

$31,782 $27,837

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

Page 2 of 2



CMF / CRF Details
CMF ID: 7848

Install a traffic signal

Description: 

Prior Condition: Stop-Controlled Intersections

Category: Intersection traffic control

Study: Validation and Application of Highway Safety Manual (Part D) in Florida,
Abdel-Aty et al., 2014

 

Star Quality Rating:    [View score details] 

Crash Modification Factor (CMF)

Value: 0.61 

Adjusted Standard Error:

Unadjusted Standard Error: 0.06

Crash Reduction Factor (CRF)

Value: 39 (This value indicates a decrease in crashes)

Adjusted Standard Error:

http://www.cmfclearinghouse.org/study_detail.cfm?stid=433
http://www.cmfclearinghouse.org/study_detail.cfm?stid=433
http://www.cmfclearinghouse.org/study_detail.cfm?stid=433
http://www.cmfclearinghouse.org/sqr.cfm
http://www.cmfclearinghouse.org/score_details.cfm?facid=7848


Unadjusted Standard Error: 6

Applicability

Crash Type: All

Crash Severity: All

Roadway Types: Not specified

Number of Lanes:

Road Division Type:

Speed Limit:

Area Type: Urban

Traffic Volume:

Time of Day: All

If countermeasure is intersection-based

Intersection Type: Not specified

Intersection Geometry: 4-leg

Traffic Control: Stop-controlled

Major Road Traffic Volume:

Minor Road Traffic Volume:

Development Details

Date Range of Data Used: 2005 to 2009

Municipality:

State: FL



Country: USA

Type of Methodology Used: 2

Sample Size Used:

Other Details

Included in Highway Safety
Manual? No

Date Added to Clearinghouse: Mar-08-2016

Comments:

The number of crashes in the after period were not reported in this
study, however, they have been recorded as 300 to give 10 points as a
beneift of doubt for one or more of the following: (1) number of
miles/sites in the reference/treatment group, (2) number of crashes in
the references/treatment group, (3) reporting AADTs for the aggregate
dataset but not for the disaggragate dataset used for CMF development.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by
the University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse is disseminated under the
sponsorship of the U.S. Department of Transportation in the interest of information exchange. The U.S.
Government assumes no liability for the use of the information contained in the CMF Clearinghouse. The
information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it
a substitute for sound engineering judgment.



CMF / CRF Details
CMF ID: 206

Conversion of stop-controlled intersection into single-lane roundabout

Description: 

Prior Condition: No Prior Condition(s)

Category: Intersection geometry

Study: Observational Before-After Study of the Safety Effect of U.S. Roundabout
Conversions Using the Empirical Bayes Method , Persaud et al., 2001

 

Star Quality Rating:

Crash Modification Factor (CMF)

Value: 0.28 

Adjusted Standard Error: 0.11

Unadjusted Standard Error: 0.06

Crash Reduction Factor (CRF)

Value: 72 (This value indicates a decrease in crashes)

Adjusted Standard Error: 11

http://www.cmfclearinghouse.org/study_detail.cfm?stid=46
http://www.cmfclearinghouse.org/study_detail.cfm?stid=46
http://www.cmfclearinghouse.org/study_detail.cfm?stid=46
http://www.cmfclearinghouse.org/sqr.cfm


Unadjusted Standard Error: 6

Applicability

Crash Type: All

Crash Severity: All

Roadway Types: Not specified

Number of Lanes:

Road Division Type:

Speed Limit:

Area Type: Urban

Traffic Volume:

Time of Day:

If countermeasure is intersection-based

Intersection Type: Roadway/roadway (not interchange related)

Intersection Geometry: Not specified

Traffic Control: Stop-controlled

Major Road Traffic Volume:

Minor Road Traffic Volume:

Development Details

Date Range of Data Used:

Municipality:

State:



Country:

Type of Methodology Used: 2

Sample Size Used:

Other Details

Included in Highway Safety
Manual? No

Date Added to Clearinghouse: Dec-01-2009

Comments:

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by
the University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse is disseminated under the
sponsorship of the U.S. Department of Transportation in the interest of information exchange. The U.S.
Government assumes no liability for the use of the information contained in the CMF Clearinghouse. The
information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it
a substitute for sound engineering judgment.
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REMOVE BITUMINOUS PAVEMENT SY 3,697 7.00$                  25,900$               

REMOVE CURB AND GUTTER LF 3,704 5.00$                  18,600$               

EXCAVATION - COMMON CY 4,532 11.00$                49,900$               

AGGREGATE BASE (CV) CLASS 5Q CY 1,671 25.00$                41,800$               

SELECT GRANULAR EMBANKMENT (CV) CY 1,607 40.00$                64,300$               

CONCRETE PAVEMENT 7.0" SY 1,882 67.00$                126,200$             

TYPE SP 9.5 WEARING COURSE MIX (4,F) TONS 199 81.00$                16,200$               

TYPE SP 12.5 WEARING COURSE MIX (4,F) TONS 2,028 81.00$                164,400$             

MILL 2.5" SY 6,450 3.00$                  19,400$               

CURB AND GUTTER B424 LF 4,653 20.00$                93,100$               

4" CONCRETE WALK SF 9,182 6.00$                  55,100$               

Subtotal 675,000$             

All Roadway Construction Subtotal 675,000$             

TRAFFIC SIGNAL SYSTEM LS 1 330,000.00$       330,000$             

(5) LIGHTING LS 1 50,000.00$         50,000$               

(4) URBAN DRAINAGE LS 1 100,000.00$       100,000$             

Subtotal 480,000$             

MOBILIZATION of all roadway 33,800$               

MISC REMOVALS (SIGNS, TREES, ETC.) of all roadway 13,500$               

SIGNING & PAVEMENT MARKINGS of all roadway 20,300$               

TURF ESTABLISHMENT AND EROSION CONTROL of all roadway 33,800$               

LANDSCAPING/STREETSCAPE of all roadway 20,300$               

TRAFFIC CONTROL/STAGING of all roadway 33,800$               

CONTINGENCY FOR MISSING ITEMS of all roadway 135,000$             

Subtotal 291,000$             

1,446,000$          

10,000$               

289,000$             
1,745,000$          

Notes:

1. Concrete road pavement section assumed is 7 inch pavement,11 inch aggregate base.

2 Bituminous road pavement section assumed is 6 inch bituminous pavement,6 inch aggregate base, and 12 inch sand.

3. Trail pavement section assumed is 3 inch bituminous pavement and 4 inch aggregate base

4. Storm sewer estimate is 15% of roadway construction costs

5. Includes wire, conduit, source of power, base, etc. Assuming MnDOTs LED-40 foot standard poles

6. Design assumes mill and overlay for the east leg of Broadway and the south leg of Sunrise.  Concrete widening along the west leg of Broadway,

and full bituminous reconstruction on the north leg of Sunrise.

Construction Cost (2021 Dollars)

Anticipated Right-of-Way Cost (2021 Dollars)

Engineering Cost (2021 Dollars)
Total Cost (2021 Dollars)

3%

5%

20%

11/21/2021

Opinion of Probable Cost - Preliminary Cost Estimate

Signal Option

St Peter, MN

Item Unit Total Qty Unit Price Total Cost

2%

3%

5%

MAJOR ROADWAY ITEMS (NOTES 1-3, 6)

PRECENTAGE ITEMS

SPECIAL LUMP SUM CONSTRUCTION ITEMS

5%

H:\STPE\0M1125237\2_Preliminary\A_Calculations\Concept Cost Estimate\Prelim Cost Estimate_Broadway Sunrise Cost Estimates.xlsx



REMOVE BITUMINOUS PAVEMENT SY 5,870 7.00$                 41,100$              

REMOVE CURB AND GUTTER LF 1,980 5.00$                 9,900$                

EXCAVATION - COMMON CY 5,050 11.00$               55,600$              

COMMON EMBANKMENT (CV) CY 1,290 22.00$               28,400$              

AGGREGATE BASE (CV) CLASS 5 CY 1,770 25.00$               44,300$              

SELECT GRANULAR EMBANKMENT (CV) CY 2,260 40.00$               90,400$              

CONCRETE PAVEMENT 7.0" SY 1,675 67.00$               112,300$            

TYPE SP 9.5 WEARING COURSE MIX (4,F) TONS 50 81.00$               4,100$                

TYPE SP 12.5 WEARING COURSE MIX (4,F) TONS 2,000 81.00$               162,000$            

MILL 2.5" SY 3,285 3.00$                 9,900$                

CURB AND GUTTER B624 LF 5,015 20.00$               100,300$            

4" CONCRETE WALK SF 17,055 6.00$                 102,400$            

Subtotal 761,000$            

All Roadway Construction Subtotal 761,000$            

(5) LIGHTING LS 1 100,000.00$      100,000$            

(4) URBAN DRAINAGE LS 1 150,000.00$      150,000$            

Subtotal 250,000$            

MOBILIZATION of all roadway 38,100$              

MISC REMOVALS (SIGNS, TREES, ETC.) of all roadway 15,300$              

SIGNING & PAVEMENT MARKINGS of all roadway 22,900$              

TURF ESTABLISHMENT AND EROSION CONTROL of all roadway 38,100$              

LANDSCAPING/STREETSCAPE of all roadway 22,900$              

TRAFFIC CONTROL/STAGING of all roadway 38,100$              

CONTINGENCY FOR MISSING ITEMS of all roadway 152,200$            

Subtotal 328,000$            

1,339,000$         

230,000$            

268,000$            

1,837,000$         

Notes:

1. Concrete road pavement section assumed is 7 inch pavement,11 inch aggregate base.

2 Local road pavement section assumed is 6 inch bituminous pavement,6 inch aggregate base, and 12 inch sand.

3. Trail pavement section assumed is 3 inch bituminous pavement and 4 inch aggregate base

4. Storm sewer estimate is 20% of roadway construction costs

5. Includes wire, conduit, source of power, base, etc. Assuming MnDOTs LED-40 foot standard poles

6. Design assumes full reconstruction where alignments vary, as well as a mill and overlay along the east and south legs to a common matchline with 

the signal option, along with full reconstruction on the north leg to a common matchline with the signal option.

Total Cost (2021 Dollars)

Engineering Cost (2021 Dollars)

5%

20%

5%

2%

3%

5%

Construction Cost (2021 Dollars)

Anticipated Right-of-Way Cost (2021 Dollars)

Opinion of Probable Cost - Preliminary Cost Estimate

Roundabout Option

St Peter, MN

11/22/2021

SPECIAL LUMP SUM CONSTRUCTION ITEMS

3%

Total Cost

PRECENTAGE ITEMS

Item Unit Total Qty Unit Price

MAJOR ROADWAY ITEMS (NOTES 1-3)

H:\STPE\0M1125237\2_Preliminary\A_Calculations\Concept Cost Estimate\Prelim Cost Estimate_Broadway Sunrise Cost Estimates.xlsx
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JOIN US
Northland
“How To”

Who Should Attend?
This conference is a must for roadway safety infrastructure industry professionals involved in the selection, 
inspection, or maintenance of all types of pavement markings, traffic signs, and temporary (work zone) 
traffic control, including:

•  Field personnel
•  Field supervisors
•  Designers of both permanent and temporary traffic control
•  State, county and local agency personnel
•  Contractors
•  Consulting engineers
•  Traffic control device and material manufacturers
•  Work zone traffic control supervisors

Registration Fees:
$165 Pre-registered by March 4, 2022
$195 Registered after March 4, 2022

Included in Your Fee: Entrance into the exhibit hall, featuring over 50 displays of the latest in roadway 
safety products and services, workshops led by federal, state, and local industry professionals, breakfast, 
lunch, breaks and exhibitor reception and 30th anniversary celebration.

Hotel Information:
Delta Hotels by Marriott™ Fargo - 701-277-9000 

$134 Conventional Room | $154 Two Room Suite
Room rates will be available until February 18, 2022

REGISTER TODAY! • ATSSA.com/HowTo
meetings@atssa.com • 540-368-1701

 

Northland Chapter of ATSSA
American Traffic Safety Services Association
15 Riverside Parkway
Fredericksburg, VA 22406-1077

meetings@atssa.com • 540-368-1701

Northland “How To”
Conference 2022

Celebrating 30 Years

Attend over 20 sessions 
that focus on real-world 
roadway safety issues
Plus, the Preconference 
Workshop on March 14

REGISTER TODAY! • ATSSA.com/HowTo 

mailto:meetings@atssa.com
mailto:meetings@atssa.com
https://www.atssa.com/Events/How-To-Conferences
https://www.atssa.com/Events/How-To-Conferences
https://www.atssa.com/Events/How-To-Conferences
https://www.atssa.com/Events/How-To-Conferences


AGENDA
Northland “How To” 
Training & Education 
Workshop

March 14-16, 2022 • Fargo, N.D.
2022

Monday, March 14
Noon - 4 p.m.  REGISTRATION OPEN
12:30 - 4:30 p.m. PRECONF. WORKSHOP
Pavement Marking Workshop 
The Northland Chapter of ATSSA is offering this course at no 
additional cost to those who are registered for the “How To” 
Workshop. The course is intended for you to share your 
knowledge with other attendees and industry experts on 
materials, equipment, operations and traffic safety. This 
workshop will cover all aspects of pavement markings where 
agencies, manufacturers, and industry experts discuss trends, 
issues, spaces, best practices and more.

Tuesday, March 15
7 a.m. – 4:30 p.m. REGISTRATION
7:30 – 8:30 a.m.  EXHIBITS OPEN (Breakfast)

1. The High Way: Ongoing 
Challenges of Impaired Driving & 

the Impacts of Legalization Part I
In this session, participants will learn 
about the impacts of cannabis 
legalization on impaired driving and 
the challenges this presents for the 

DUI system. Covering a variety of topics such as 
poly-substance impairment - SFST, ARDIE, DRE, oral fluid 
testing, law enforcement phlebotomy, toxicology, cannabis 
impairment detection workshops (Green Labs). Discussion will 
also include THC Isomers such as Delta 6, 7, 8, 9, 10, 11 and 
the impacts of CBD. Darrin Grondel is the vice president of 
government relations and safety for Responsibility.org, which 
launched their newest endeavor, the National Alliance to Stop 
Impaired Driving (NASID), with a focus on multiple substance 
impaired driving. NASID is a broad coalition of stakeholders 
working in a public/private partnership to end all forms of 
impaired driving through improved data and detection, 
innovative programs and technologies and system reform.
9:35 – 10:20 a.m. BREAKOUT SESSIONS
2. Pavement Marking Inspection
To make pavement markings last and function well, there are a 
lot of elements to keep track of. This session will have expert 
panel members discuss what to look for when installing 
grooves and pavement markings, as well as inspecting the 
final product. Audience discussion will be highly encouraged.
3. NDDOT Safety Corridors
A new approach at getting North Dakota closer to Vision Zero.
4. Daytime Process for Sign Retroreflectivity 
North Dakota unveils the Burke County daytime process for 
the evaluation of sign retroreflectivity.

10:20 – 10:50 a.m. EXHIBITS OPEN (Coffee Break)  
10:50 – 11:35 a.m. BREAKOUT SESSIONS
5. Intelligent Work Zones
NDDOT's first IWZ was deployed in 2019. How did things go? 
What could be improved upon? Was it useful? Come find out! 
Also, South Dakota has been using queue warning systems 
and variable speed limits in work zones. Come hear more 
about them.
6. Skin Cancer: It’s a Hot Topic!  
Skin cancer is on the rise in the U.S. Learn about the dangers 
of UV exposure from the sun and tanning beds. Sun safety is 
always in season, and it’s important to protect your skin from 
sun damage throughout the year, no matter the weather. 
Exposure to the sun can cause sunburn, skin aging , eye 
damage and skin cancer, the most common of all cancers.
7. Sign Truck Show and Tell  
Hear the highlights from some of the sign trucks being used 
around the region and have an opportunity to view the truck 
and its features.
11:35 a.m. – 1 p.m. EXHIBITS OPEN (Lunch)

8.  A Review and Evaluation of 
Work Zone Enhancements on the 

I-35 Twin Ports Interchange Project 
in Duluth, MN
The first year of traffic control on the 
Twin Ports Interchange Project on 
I-35 has the most severe impact on 
motorists due to single lane traffic in 

each direction, rebounding tourist traffic and resumption of 
special events. In response, the District added many work 
zone enhancements. This session will detail the extra traffic 
control efforts, evaluate their effectiveness and review crash 
and operational data. 
2:05 – 2:50 p.m.  BREAKOUT SESSIONS
9. MASH Update 2020: Where Are We and Where Are 
We Going
An update on the implementation of MASH from a national 
perspective.
10. Blue Light Special
States will talk about laws they have for blue lights on certain work 
vehicles.
11. Minnesota Work Zone Training  
This session will provide an update on the Minnesota Multi-faceted 
Statewide Work Zone Training initiative and answer questions on, 
“What training is offered? What training is needed? How is the 
training made available?” We will cover the latest on those who are 
seeking training on Fundamental Work Zone skills, Flaggers, Basic & 
Advanced Traffic Control knowledge, Traffic Control Supervisor, TTC 
Plan Designers and more!

2:50 – 3:20 p.m.  EXHIBITS OPEN (Coffee Break)
3:20 – 4:05 p.m.  BREAKOUT SESSIONS
12. (Retro)Reflections on Pavement Markings: Practices 
for Each State
State DOT representatives will discuss what they are doing for 
pavement marking installation on construction and with 
maintenance forces.

13. SD LTAP Work Zone Training
Work zone do's and don'ts for local agencies.
14. CDL Updates
This session will cover any new updates for CDL drivers 
provided by law enforcement from Minnesota, South Dakota 
and North Dakota. 

15. The High Way: Ongoing 
Challenges of Impaired Driving & 

the Impacts of Legalization Part II 
In this session, participants will learn 
about the impacts of cannabis 
legalization on impaired driving and 
the challenges this presents for the 

DUI system. This presentation will cover a variety of topics 
focusing on poly-substance impairment - SFST, ARDIE, DRE, 
oral fluid testing, law enforcement phlebotomy, toxicology, 
cannabis impairment detection workshops (Green Labs). 
Discussion will also include THC Isomers such as Delta 6, 7, 8, 
9, 10, 11 and the impacts of CBD. 
4:50 – 6:30 p.m.  WELCOME RECEPTION
Come mingle with old friends and meet new acquaintances 
with cocktails and dinner at this annual event.
6:30 – 10:00 p.m.  30TH ANNIVERSARY PARTY
Northland ATSSA is celebrating 30 years of the How To. It’s 
time to light this party up!  Fun will be had by all with black light 
games and other activities where you can challenge your 
friends. There is no better way to socialize and have fun  
and GLOW! Be sure to sign up for this free event in advance 
so we can reserve a t-shirt in your size! Sponsorship 
opportunities are available for this exciting event, email 
Pamala.Bouchard@atssa.com. 

Wednesday, March 16
7:30 – 10 a.m.   REGISTRATION
7:30 – 8:30 a.m.  EXHIBITS OPEN (Breakfast)
8:30 –9:15 a.m.  BREAKOUT SESSIONS
16. I Love a Rainy Night, It’s Such a Beautiful Sight; I can 
See the Stripe!
Pavement markings are notoriously hard to see in wet 
conditions, particularly at night. There are standards in place to 
measure the retro of pavement markings in wet conditions, but 
there hasn’t been any information available for what the wet 
retro ought to be. MnDOT has been installing wet reflective 
pavement markings over the past few years and has struggled 
with this question. MnDOT worked with the Texas 
Transportation Institute to determine what levels are 
appropriate through a human factors study. This session will 
highlight the results of the study and MnDOT's next steps.
17. MnDOT's AFAD with TMA
This session includes an introduction to a new device that help 
aide in the protection of flaggers. The device is an attachment 
to a Truck or Trailer Mounted Attenuator (TMA), called the 
Flagger TMA. It takes the flagger off the road and puts them in 
the seat of a protection truck, while allowing them to control the 
flow of traffic using a sign paddle that rotates and a full color 
matrix message board to interact with the approaching 
vehicles. This device was purchased by MnDOT to solve two 

problems: the first was to get the flaggers out of harms way. 
And the second was to allow for a moving work zone, yet still 
have functionality similar to that of an AFAD.
18. Reducing Lane Departure One Cable Barrier at a Time
North Dakota installed their first high tension cable guardrail 
this past construction season. MNDOT and SDDOT both have 
these systems in place today. This session will include a brief 
overview from NDDOT on how the projects went, what are 
some areas of improvement on future projects, and some 
positive take aways from the project. This session will also 
include John Guevara from Brifen USA, providing maintenance 
tips and information about the system.
9:15 – 10 a.m.  BREAKOUT SESSIONS
19. MASH: A Tri-State Perspective
SDDOT, MNDOT, NDDOT representatives will provide a state 
by state status of the implementation and compliance to 
MASH.
20. The Ins and Outs of Striping Roundabouts 
Sharing all the "Ins and Outs" of striping roundabouts: from 
traffic control set-ups to different pavement marking materials 
and installation methods. 
21. Big Changes to MnDOT Signing Practices
Changes are coming related to signs on Minnesota's State 
Highway System.  MnDOT is publishing a new Standard Sign 
and Marking Summary, a new Standard Sign and Marking 
Manual and a new SignCAD version. The crashworthy 
requirements for sign structures on the National Highway 
System changed at the beginning of 2020.  These have led to 
new Signing Standard Plans. This session will introduce the 
attendees to new standards and guidance, as well as 
explaining why these were needed.
10 – 10:30 a.m.  EXHIBITS OPEN (Coffee Break)

22. Connected and 
Automated Vehicles

MnDOT is heavily involved in 
connected and autonomous vehicle 
(CAV) efforts.  There are big 
challenges in converting a road 
system to work well with CAVs. 

MnDOT is conducting research and creating peer exchanges 
to discover how to prepare the road system to effectively guide 
CAVs.  This session will go over what MnDOT has learned and 
how the agency will continue to learn to make the road system 
CAV ready.
 
  

Cancellation Policy:
Full Registration fee will be refunded if 
cancellation is received by March 4, 2022. 
No refunds after March 4, 2022. No-Shows 
will not be refunded. All refunds will be 
made after the conference.

540-368-1701 • meetings@atssa.com
ATSSA.com/HowTo 

GENERAL SESSION 1
8:30  - 9:30 a.m.

GENERAL SESSION 2
1 – 2 p.m.

GENERAL SESSION 3
4:05 – 4:50 p.m.

GENERAL SESSION 4
10:30 a.m. – Noon

mailto:Pamala.Bouchard@atssa.com
mailto:meetings@atssa.com
https://www.atssa.com/Events/How-To-Conferences
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 RESOLUTION REAPPOINTING THE NICOLLET COUNTY  

ASSISTANT VETERANS SERVICE OFFICER 
 
 
 WHEREAS, Minn. Stat. §197.60 states that counties may appoint an 
assistant veterans service officer; and 
 
 WHEREAS, Minn. Stat. §197.601 states that an assistant county veterans 
service officer shall be a resident of Minnesota, a citizen of the United States and a 
veteran as defined by Minn. Stat. §197.447; and 
 
 WHEREAS, on January 8, 2018, the Nicollet County Board of Commissioners 
appointed Mr. Gerald Dotson to the position of Nicollet County Assistant Veterans 
Service Officer; and 
 
 WHEREAS, as allowed for in Minn. Stat. §197.60, subdivision. 2, the Board of 
Commissioner made Mr. Dotson’s current appointment for a period of four (4) years, 
from January 8, 2018 through January 7, 2022; and  
 
 WHEREAS, Minn. Stat. §163.07, Subdivision 2 states that “All 
reappointments shall be for a term of four years”; and  
 
 WHEREAS, Mr. Dotson’s annual performance evaluations have all met or 
exceeded expectation ratings.   
  
 NOW, THEREFORE BE IT RESOLVED, that on January 25, 2022, the 
Nicollet County Board of Commissioners does hereby take official action to 
reappoint Mr. Gerald Dotson to a four (4) year term as Nicollet County Assistant 
Veterans Service Officer effective January 8, 2022 through January 7, 2026.  
   
 
Dated this 25th day of January, 2022 
 
 
 

                                        _________________________________________ 
                                        Marie Dranttel, Chair 

                                                   Nicollet County Board of Commissioners 
 
 
ATTEST: 
 
 
 
____________________________________ 
Mandy Landkamer 
County Administrator/Clerk to the Board 

  









OFFICIAL PROCEEDINGS OF THE NICOLLET 
COUNTY DRAINAGE AUTHORITY 

  JANUARY 4, 2022 

The Nicollet County Drainage Authority met in regular session on Tuesday, January 4, 
2022, at 9:37 a.m. with Chair Dranttel presiding. Commissioners John Luepke, Jack Kolars, 
and Terry Morrow were also present. Also present were County Administrator Mandy 
Landkamer, Property & Public Services Director Jaci Kopet, County Attorney Michelle 
Zehnder Fischer, and Recording Secretary Sarah Frahm. 

Agenda 
Motion by Commissioner Morrow and seconded by Commissioner Luepke to approve 

the agenda. Motion carried with all voting in favor. 

Consent Agenda 
Motion by Commissioner Morrow and seconded by Commissioner Luepke to approve 

the consent agenda items as follows: approval of the December 14, 2021 Drainage Authority 
minutes. Motion carried with all voting in favor. 

Set Public Hearing Date for CD79 for Final Acceptance of Improvement Project 
Contract & Levy 

Motion by Commissioner Kolars and seconded by Commissioner Luepke to set the 
public hearing date for the CD79 Final Acceptance Project Contract & Levy for Tuesday, 
February 8, 2022 at 10:00 a.m. in the Nicollet County Board Room. Motion carried with all 
voting in favor. 

At 10:00 a.m., the meeting moved to a closed session for attorney-client privileged 
communication to discuss threatened litigation pursuant to MN Statute 13D. The Drainage 
Authority meeting was reopened at 10:32 a.m. 

County Ditch 86A Request for Mediation involving Lametti and Sons, Inc. 
Motion by Commissioner Kolars and seconded by Commissioner Dranttel to consider 

the request for mediation between Lametti & Sons and the Nicollet County Drainage 
Authority. Commissioner Luepke recused himself at this time, as he owns property on 86A. 
Motion carried 3-0, with Commissioner Luepke abstaining. 

Adjourn 
Motion by Commissioner Morrow and seconded by Commissioner Luepke to adjourn 

the Drainage Authority Meeting. Motion carried with all voting in favor.  

Chair Dranttel adjourned the meeting at 10:35 a.m. 

MARIE DRANTTEL, CHAIR 
BOARD OF COMMISSIONERS 

ATTEST: 

MANDY LANDKAMER 
CLERK TO THE BOARD 

DRAFT


	01.25.22 Board Agenda
	01.04.22 Board Meeting - Draft
	2021 Natural Resources Block Grant Financial Reports
	Approval of Minnesota State Law Library County Law Library Program Agreement
	Out of State Travel - National Coalition Academy
	End of Probations
	Adult Mental Health Initiatives Reform - Letter to Support Advocacy Efforts
	December 20, 2021 Planning & Zoning Advisory Commission Meeting
	Consider Resolution to Apply for Funding for Help America Vote Grant
	Grant Subsidy Contract with the State and Nicollet County
	Intersection Control Evalutation Report Presentation-CSAH 5_Broadway_Sunrise Drive
	Consider Out of State Travel
	Resolution Reappointing Assistant Veterans Services Officer
	2021 Budget Change Request
	Non-Licensed Law Enforcement Collective Bargaining Agreement for 2022
	01.04.22 Ditch - Draft



