
KASSON CITY COUNCIL REGULAR MEETING AGENDA  
Wednesday, October 23, 2019  

6:00 PM 
 
 
PLEDGE OF ALLIEGANCE 
  
6:00 A. COUNCIL 
  

1. Approve agenda - Make additions, deletions or corrections at this time. 
 
2. Consent Agenda - All matters listed under Item 2, Consent Agenda, are considered to be routine and non-

controversial by the City Council and will be enacted with one motion.  There will not be separate discussion of these 
items unless a Council Member so requests, in which case the item will be removed from the Consent Agenda and will 

be considered separately.  
  

a. Minutes from October 9, 2019 
 
b. Claims processed after the October 9, 2019 regular meeting, as audited for payment 
 

 c.  Resolution Certifying Delinquent Claims to County Auditor 

 
B. VISITORS TO THE COUNCIL  

  1.  Liza Donabauer, David Drwon and Assoc – Selection of Finalists   
 

C. MAYOR’S REPORT 
   
 

 D. PUBLIC FORUM 
· May not be used to continue discussion on an agenda item that already had been held as a public hearing. 
· This section is limited to 15 minutes and each speaker is limited to 4 minutes. 
· Speakers not heard will be first to present at the next Council meeting. 
· Speakers will only be recognized once. 
· Matters under negotiation, litigation or related to personnel will not be discussed. 
· Questions posed by a speaker will generally be responded to in writing. 
· Speakers will be required to state their name and their address for the record. 

  
 E. PUBLIC HEARING  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
 F. COMMITTEE REPORT  
  1.  Planning Commission - South Fork Conditional Use Permit for a Planned Unit Development.   
   a.  Resolution Approving a CUP for a PUD 
   b.  South Fork Development Agreement 
   c.  South Fork Final Plat 
 
   G. OLD BUSINESS  
   
 H. NEW BUSINESS 
      

I. ADMINISTRATORS REPORT 
   



J. ENGINEER’S REPORT 
1. TH 57- 16th Street Roundabout and 16th Street NW Extension  

a. D6 Solicitation FY 2022-2023 Local Partnership Program 

b. RESOLUTION AUTHORIZING SUBMITTAL OF A GRANT APPLICATION FOR 

THE LOCAL PARTNERSHIP PROGRAM (LPP) 

c. Letter Requesting LPP Funding 

d. Functional Classification Map 

e. Regional Transportation Map 

f. Feasibility Report 16
th

 Street NW 

g. ICE Report TH 57 – 16
th

 ST 

 
 K. PERSONNEL 
  1.  Memo from Chief Berghuis 
 

L. ATTORNEY  
 1.  Closed Session – Wilker Litigation Update 
 

 M. CORRESPONDENCE  
  1.  Zumbro River Watershed 
 

N. ADJOURN  



 
 Please go to www.cityofkasson.com for full video 
 
   KASSON CITY COUNCIL REGULAR MEETING MINUTES 

October 9, 2019 
 
Pursuant to due call and notice thereof, a regular City Council meeting was held at City Hall on the 
9th day of October, 2019 at 6:00 P.M. 
    
THE FOLLOWING MEMBERS WERE PRESENT: Burton, Eggler, Ferris, McKern and Zelinske 
 
THE FOLLOWING MEMBERS WERE ABSENT: None 
 
THE FOLLOWING WERE ALSO PRESENT:  Interim- Administrator Zaworski, City Clerk Rappe, City 
Engineer Theobald, City Attorney Melanie Leth, Chuck Coleman, Kim Smith, Everett Paulson, Doug 
Buck and David Dubbels 
 
PLEDGE OF ALLIEGANCE 
APPROVE AGENDA  
Add: K.2 Memo from Chief Berghuis 
Motion to Approve the Agenda as Amended made by Councilperson Zelinske, second by 
Councilperson Eggler with All Voting Aye. 

 
CONSENT AGENDA 
Minutes from September 25, 2019 

 
Claims processed after the September 25, 2019 regular meeting, as audited for payment in the 
amount of $547, 699.36 

 
Resolution Accepting Donation to KM Lion’s Park 

Resolution #10.1-19 
Resolution accepting donations for the park and recreation department 

(on file) 
Resolution Accepting Donation to the Kasson Fire Department 

Resolution #10.2-19 
Resolution Accepting Donation to the Kasson Fire Department 

(on file) 
 
Evaluations: 
Nancy Hackenmiller  Lib Asst Inc Grade 3 Step 5 $18.31 eff 9/16/19 
Jason Peck   Police Sergeant Inc Grade 12 Step 7 $35.91 eff 8/29/19 
Jesse Kasel  SRO   Inc Grade 12 Step 4 $32.62 eff 8/29/19 
Gerald Runnells Police Officer/K-9 Inc Grade 10 step 4 $28.49 eff 8/29/19 
Krista Weigel Emerg Serv Asst At Top of scale 

 
 3.2 Liquor License for Casey’s General Store off sale 
Motion to Approve the Consent Agenda made by Councilperson Burton, second by Councilperson 
Zelinske with All Voting Aye. 
 

http://www.cityofkasson.com/
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VISITORS TO THE COUNCIL  
Chuck Coleman – Lion’s Park Shelter – Mr. Coleman invited the Council to the dedication for the 
shelter at Lions Park at 10am on Thursday, October 17.   
 
MAYOR’S REPORT 
2017 Street Reconstruction Project- Mayor McKern wanted to extend time for people who got a 
letter on June 26 that gave them until December 31 to get plans together to have the sewer laterals 
and sump pumps fixed.  He would like to extend this a year.  We need to get the word out as to why 
this is so important to have fixed and how it involves I & I.  Engineer Theobald stated that the ones 
being fined have had over a year and have not been responsive.  Interim Administrator Zaworski 
stated we have 13 people still outstanding and anticipate being down to 11 by year end.  Theobald 
stated that staff has been doing a good job of giving people who are keeping in touch with City Hall 
extra time to finish their work. 
 
Mayor McKern Congratulated the Kasson Aquatic Center received a “Best of the Best” from the Post 
Bulletin. 

 
PUBLIC FORUM 
PUBLIC HEARING  
                                                                                                                                                                                                                                                 
COMMITTEE REPORT  
Library – Library Director Update – Councilperson Ferris gave the update.  They have received a 
potential alternative method to stop water coming in under the back door.  Ferris stated that 
Administrator Zaworski will have all of the information to post the Library Director position by 
Tuesday and will be posted until November 15.  The Library Board has updated the position 
description.  Ferris stated that 180 6th Graders toured the Library and were impressed with the fact 
that the Library has a 3D printer for use and Chrome Books available for check out. 
 
OLD BUSINESS  
NEW BUSINESS 
ADMINISTRATORS REPORT 
 
ENGINEER’S REPORT 
16th Street Improvements  
Resolution Approve MnDOT LRIP Grant Agreement – Engineer Theobald summed up the MnDOT 
LRIP Grant Agreement.  Motion to Approve the Resolution made by Councilperson Burton, second 
by Councilperson Eggler with All Voting Aye. 

Resolution #10.3-19 
Grant Agreement to State Transportation Fund Local Road Improvement Program Grant Terms 

and Conditions SAP 240-109-001 
(on File) 

Engineering Agreement – Sump Pump and Sanitary Sewer Lateral Inspection Program -  
Engineer Theobald went through the agreement and the services/projects that it encompasses. The 
Council feels that the earlier we start the education process on this the better.  Communication is 
the key.   Motion to Approve the Agreement made by Councilperson Eggler, second by 
Councilperson Zelinske with All Voting Aye. 
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PERSONNEL 
Fire Department – Promotion of Lindsey Derby to Lieutenant – eff January 1 2020.  Motion to 
Approve the Promotion Effective January 1, 2020 made by Councilperson Burton, second by 
Councilperson Ferris with All Voting Aye. 
 
Police Chief Memo – Chief Berghuis is recommending hiring Ryan McSweeney as a part time officer, 
and permission to hire another part timer with the anticipation of another resignation.  Motion to 
approve the Chief’s request made by Councilperson Ferris, second by Councilperson Eggler with 
All Voting Aye.  
 
ATTORNEY  
Closed Sessions for Wilker Litigation and 2017 Special Assessment Litigation 
Closed at 6:32PM   

 
Opened at 6:53PM Council received an update from Attorney Leth. 
  
CORRESPONDENCE  
Correspondence was reviewed.  

  
ADJOURN 6:53PM 
Motion to Adjourn made by Councilperson Burton, second by Councilperson Ferris with all voting 
Aye to Adjourn. 
 
ATTEST:  
 
 
__________________________    __________________________ 
Linda Rappe, City Clerk     Chris McKern, Mayor    

  



































 

CITY OF KASSON 

RESOLUTION #10.___-19 

 

 

WHEREAS, during 2018 & 2019 the City of Kasson provided electrical services to properties 

within the City; and 

 

WHEREAS, provisions of the City Code provide that bills for these services remaining unpaid 

for an extended period shall be certified  against the affected properties; and 

 

WHEREAS, provisions of the City Code provide that all charges may be assessed against the 

property; and 

 

WHEREAS, payment for the service is due after the service has been provided; 

 

NOW, THEREFORE BE IT RESOLVED BY THE COUNCIL OF THE CITY OF 

KASSON, MINNESOTA: 

 

 The Finance Director is hereby authorized to certify to the Dodge County Auditor these 

charges: 

 

1.  Harlan Jacobson & 302 5
th

 St SE  Delinquent electric invoice $6,822.11 

Colleen Jacobson PID# 24.355.0050 Administrative Fee         50.00 

 

 

The County Auditor shall collect these charges, including 9% interest, along with the 2019 

property taxes collectable in 2020. 

 

ADOPTED this 23
rd

 day of October, 2019. 

 
ATTEST: 

 

 

 

________________________________   _____________________________ 

Chris McKern, Mayor      Linda Rappe, City Clerk 

 
The motion for the adoption of the foregoing resolution was made by Council Member ______ and duly 

seconded by Council Member _____.  Upon a vote being taken, the following members voted in favor 

thereof: ________.  Those against same:  _____. 



RESOLUTION #10.X-19 

 CITY OF KASSON 
 

RESOLUTION APPROVING A CONDITIONAL USE PERMIT  

FOR A PLANNED UNIT DEVELOPMENT FOR SOUTH FORK THIRD 
 

 

WHEREAS, South Fork Homes LLC, owner of the property in question has submitted a request for a 

Conditional Use Permit for a Planned Unit Development for South Fork Third, Kasson, MN, and; 

 

WHEREAS, at a public hearing duly held on the 14th day of October, 2019, the Planning Commission heard 

testimony of all persons wishing to comment on the proposed Conditional Use Permit for a Planned Unit 

Development for South Fork Third; and 

 

WHEREAS, the Kasson Code of Ordinances, lists in Section 154.187  single family dwellings as a Conditional 

Use in an R-3 Multi-Family Residential District; and 

 

WHEREAS, the appropriate City Staff and consultants have performed a technical review of the application, 

including attachments, for a Conditional Use Permit for a Planned Unit Development; and 

 

WHEREAS, following the public testimony and report of the technical review, the Planning Commission 

reviewed all relevant information regarding the proposed Conditional Use Permit for a Planned Unit 

Development and recommends approval; 

 

NOW THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF KASSON, 

MINNESOTA that the following Findings are hereby adopted regarding the application for a 

Conditional Use Permit for a Planned Unit Development for South Fork Third: 

  

 SECTION 154.029 (B)(2) 

 

(a) The use will not create an excessive burden on existing parks, schools, streets and other public 

facilities which serve or are proposed to serve the area. 

The development will have little impact on the parks, schools, streets and other public facilities.   

 

(b) The use will be sufficiently compatible or separated by distance or screening from adjacent 

residentially zoned or used land so that existing homes will not be depreciated in value and there will 

be no deterrence to development of vacant land.  

The development will be a compatible use. 

 

(c) The structure and site shall have an appearance that will not have an adverse effect upon adjacent 

residential properties. 

The development will not have an adverse effect upon adjacent residential properties.  

 

(d) The use, in the opinion of the City, is reasonably related to the overall needs of the City and to the 

existing land use. 

The development will add to the residential units in the City of Kasson.   

 

(e) The use is consistent with the purpose of this chapter and the purposes of the zoning district in which 

the applicant intends to locate the proposed use.  

The development will be a compatible use. 



 

(f) The use is not in conflict with the comprehensive plan of the City.  

The development will be a compatible use. 

 

(g) The use will not cause traffic hazards or congestion. 

The development will have little impact on traffic hazards or congestion.    

 

(h) The traffic generated by the proposed use can be safely accommodated on existing or planned street 

systems; and the existing public roads providing access to the site will not need to be upgraded or 

improved by the City in order to handle the additional traffic generated by the use. 

The development will be accessed from County 13.   

 

(i) Adequate measures have been taken or are proposed to prevent or control offensive odor, dust, noise, 

vibration or lighting which would otherwise disturb the use of neighboring property. 

The development will be a compatible use. 

 

(j) Adequate utilities, parking, drainage and other necessary facilities will be provided.  

The development will be a compatible use. 

 

(k) The proposed use will not impede the normal and orderly development or improvements of the 

surrounding property.  

The development will be a compatible use. 

 

(l) The proposed use will not be injurious to the use and enjoyment of other property in the 

neighborhood and will not significantly diminish or impair the values of the property. 

The development will be a compatible use. 

 

(m) The use will not disrupt the character of the neighborhood.  

The development will be a compatible use. 
 

BE IT FURTHER RESOLVED that the Conditional Use Permit for a Planned Unit Development for South Fork 

Third is hereby approved subject to the following conditions of approval: 

1. Provide Association documents that establish community ownership of common areas, accepts 

responsibility for the maintenance of those areas, commits the Association to professional 

management and establishes and adequate funding mechanism for that maintenance.  Any change in 

association management must be approved by the Planning Commission.  

2. Provide that a Capital Maintenance account of appropriate size will be placed on deposit and that an 

annual fund account of this fund will be furnished to the city.  Prior to January 1
st
 of each year.    

3. Provide waiver agreement to be signed by each property owner at the time of applying for a building 

permit or transferring utility billing, detailing the City‘s lack of maintenance responsibility. 

4. Supply As-built documents to the city for all existing and future streets and utility connections.  

5. City agrees to flush city hydrants, but only in order to maintain the integrity of the water product.  The 

flushing is not intended to serve as maintenance of the water mains. 

6. Agree to notify City Public Works, on an emergency basis, in the event of future water main repair or 

maintenance. 

7. All service lines will be installed as per city specifications. 

8. Change street limit signs to yellow(advisory) so as to remove confusion that city police will enforce 

the posted speed limit.  



9. Building permits may be issued when streets are certified by City Engineer as being capable of 

supporting construction vehicles. 

10. Provide a Final plat 

11.  Development agreement with a performance bond 

12. WAC/SAC/Parkland – due at final plat 

13. All easements to be recorded 

14. Follow city specifications on water/sewer/hydrants/subdrains and all infrastructure to be built to city 

specifications 

15. Association ownership and maintenance of common areas (water/sewer/streets/hydrants) to include 

subdrains 

16. Provide Pond maintenance agreement between South Fork and pond owner, possible upgrade required 

by State 

 

Adopted this 23rd day of October, 2019.      _________________________ 

            Chris McKern, Mayor 

 

ATTEST: 

 

      

Nancy Zaworski, Interim City Administrator 

 

 

The motion for adoption of the foregoing resolution was made by Council Member _____and duly seconded by 

Council Member _____.  Upon a vote being taken, the following members voted in favor thereof: 

_______________.  Those against same: ____. 



CITY OF KASSON 

RESOLUTION # 9.X-19 

 

RESOLUTION APPROVING THE FINAL PLAT OF THE  

SOUTH FORK THIRD SUBDIVISION 
 

WHEREAS, South Fork Homes, LLC, the owners of the property in question have submitted a 

request for a Final Plat, and; 

 

WHEREAS, at a public hearing duly held on the 9th day of September 2019, the Planning 

Commission heard testimony of all persons wishing to comment on the proposed Final Plat; and 

 

WHEREAS, the appropriate City Staff and consultants have performed a technical review of the 

proposed Final Plat; and 

 

WHEREAS, following the public testimony and report of the technical review, the Planning 

Commission reviewed all relevant information regarding the proposed Final Plat; and 

 

WHEREAS, it is the finding of the Planning Commission that conditions established for the 

approval of the Final Plat have been addressed; and 

 

NOW THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF 

KASSON, MINNESOTA: 

 

That the said Final Plat of South Fork Third Subdivision is hereby approved by the City 

Council of the City of Kasson with the following conditions:  

 

Include Engineer recommendations in Final Plat. 

 

Adopted this 25
th

 day of September, 2019. 

 

ATTEST: 

 

_____________________________   __________________________ 

Linda Rappe, City Clerk    Chris McKern, Mayor  
 

The motion for the adoption of the foregoing resolution was made by Council Member _____ and duly 
seconded by Council Member _____.  Upon a vote being taken, the following members voted in favor 

thereof: _____________________________.  Those against same: ____. 
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    District 6 Rochester MN          
 2900 48th St. NW                
 
 

    August 9th, 2019 

 

To: District 6 County and City Engineers  

 

RE: MnDOT Fiscal Year (FY) 2022 ‐ 2023 Local Partnership Program – Solicitation 

 
 
 

 

The purpose of the Local Partnership Program (LPP) is to address problems on the trunk highway system 
that are of concern to Local Units of Government, but are typically not large‐scale or high enough priority 
that they are directly selected as projects in the regular MnDOT Road Program. Selected projects must: 

 
 Provide a clear benefit to the trunk highway system as well as to the local community 
 Be developed and administered by the local agency 
 Have preliminary design, final design, right‐of‐way and utility relocation costs (as appropriate) paid for 

by the local agency 
 The work on the trunk highway shall be designed to MnDOT Trunk Highway Standards 

 
Minnesota Department of Transportation (MnDOT) District 6 will be accepting candidate projects for the FY 
2022 ‐ 2023 Local Partnership Program, due by October 31, 2018. The proposed budget for each fiscal year 
2022 and fiscal year 2023 is $1,300,000. There is no minimum or maximum award amount. Project costs can 
include up to 8% for construction engineering. 

 
The LPP exists to provide funding for projects that deliver benefit to both the local community and the trunk 
highway system. These funds are intended to pay for a portion of the trunk highway eligible construction costs 
of the project. The Right‐of‐Way, Utility Relocation, Preliminary and Final Design Costs are not eligible for 
funding. This program will pay for the eligible trunk highway costs and up to 8% of the construction engineering 
costs (for inspection, contract administration, surveying and materials testing as applicable, based on the trunk 
highway eligible costs). MnDOT District 6's participation on the project is based on eligibility as determined in 
MnDOT's Cost Participation Policy, which in turn is based on Minnesota Statutes. 

 
Please note that the following schedule has been established to allow local Agencies the opportunity to 
complete surveying, wetland identification and other preliminary design activities before winter sets in. It also 
allows project procurements to occur in the proper fiscal year: 

 
 Application – Deadline October 31st, 2019 
 Project selection – Week of November  16, 2019 
 Publication of selected projects ‐ December 2nd, 2019 
 Selected projects should be awarded by or before June 30, 2021 and June 30, 2022 respectively 
 Project Kick off meeting – Date to be decided 
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The application should contain a letter of intent, a sketch/layout of the project and estimate. 
 

The District selection committee composed of 2 City Engineers, 2 County Engineers and 2 DOT D6 employees 
will select projects using the selection criteria developed by District 6 committee. Committee selection 
participants will be invited by District 6 State Aid Engineer among the Cities and Counties that didn’t submit 
application for the FY 2022‐2023 solicitation. 

 

 
Submit applications to District 6 State Aid no later than Friday, October 31st, 2019. For questions regarding 
the Local Partnership Program contact Craig Lenz at 507‐286‐7558. 

 

 
We are looking forward to working with you. 
 
 
Sincerely, 
 
 
 
 
Fausto Cabral 
State Aid Engineer 
507‐286‐7620 
fausto.cabral@state.mn.us 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CITY OF KASSON 

RESOLUTION #x-x 

 
A RESOLUTION AUTHORIZING SUBMITTAL OF A GRANT 

APPLICATION FOR THE LOCAL PARTNERSHIP PROGRAM (LPP) FOR 

TH 57 AND 16
TH

 ST ROUNDABOUT AND 16
TH

 ST NW EXTENSION 

 

 

WHEREAS, the District 6 State Aid Engineer has given notice of grant opportunities 

from the Minnesota State Transportation Fund for Local Partnership (LPP) to assist 

MnDOT and local agencies on transportation projects; and, 

 

WHEREAS, the City of Kasson considers the proposed roundabout at the intersection of 

TH 57 and 16th Street a critical improvement to your regional transportation system; and, 

 

WHEREAS, the proposed construction of 16th Street N.W. from TH 57 to CSAH 21 will 

provide a City collector roadway that will improve traffic operations.   

 

NOW, THEREFORE, BE IT RESOLVED, The City Council hereby supports the pursuit 

of Local Partnership Program (LPP) funding and authorizes staff to prepare and submit 

such application. 

 

Adopted by the Kasson City Council this 23
rd

 day of October 2019. 

 

 

 

      _______________________________ 

      Mayor Chris McKern 

 

ATTEST:  

 

 

_______________________________ 

Linda Rappe, City Clerk 

 
 

 

The motion for the adoption of the foregoing resolution was made by Council Member ________ and duly 

seconded by Council Member _______.  Upon a vote being taken, the following members voted in favor 

thereof: ___________________________________________.  Those against same: ____ 

 



 

 

 

October 23, 2019 

Fausto Cabral 
District 6 State Aid Engineer 
MnDOT District 6  
2900 48th Street NW 
Rochester, MN 55901 
 
RE:  Kasson, MN 

TH 57 and 16th Street NW roundabout and 16th Street NW extension  
2022 – 2023 Local Partnership Program (LPP) Application 
 

Dear Mr. Cabral: 
 
The City of Kasson is applying for $1,300,000 of funding from 2022 – 2023 Local Partnership Program 
(LPP) for the roundabout proposed at the intersection of TH 57 and 16th Street NE in the City of 
Kasson, MN.  The City of Kasson plans to use an additional $2,700,000 of MSAS and local funds to 
fund the entire $4,000,000 project.  The proposed project includes Schedule 1-3 on the enclosed 
feasibility report.  Schedules 4-5 will be completed later as a separate project.   
 
Background 
 
The City of Kasson is proposing to extend 16th Street N.W. from the intersection of TH 57 to C.S.A.H. 
21 to continue to provide a robust regional transportation network.  The proposed improvements have 
been identified in the City’s Comprehensive Plan, Regional Transportation Plan and Capital 
Improvement Plan.  The proposed improvements will provide a connection from a Minor Arterial (TH 
57) to a Major Collector (C.S.A.H. 21).  16th Street NW is not currently on the City’s MSAS system, but 
the City plans reallocate mileage to the proposed project corridor to allow for MSAS funding. 
 
Project Benefits 
 
The roundabout will provide benefits to both the community and the trunk highway system by improving 
traffic and pedestrian circulation and safety at the intersection. 
 
Enclosed is a Functional Classification Map, Regional Transportation Map, Intersection Control 
Evaluation (ICE) report and Feasibility Report.                      
 
Please contact me with any questions. 
 
Sincerely, 
 
 
Nancy Zaworski, Interim City Administrator 
 
Cc: Brandon W. Theobald, P.E., City Engineer 
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2905 South Broadway 
Rochester, MN 55904-5515 
Phone: 507.288.3923 
Fax: 507.288.2675 
Email: rochester@whks.com 
Website: www.whks.com  

 

 
 

October 18, 2019 
 
 
 
Mr. Chris McKern 
Honorable Mayor 
City of Kasson 
401 5th Street SE 
Kasson, MN 55944 
 
RE:  Kasson, MN 

16th Street NW Development 
Feasibility Report 

 
Dear Honorable Mayor and Council: 
 
The City of Kasson has requested a preliminary feasibility report for the construction of the following 
street and utilities: 
 

1. 16th Street NW from County Highway 21 to TH 57.  
2. A road, hereinafter referred to as North Service Street, 400 ft west of TH 57 perpendicular to 

16th Street NW providing access to the properties north of 16th Street NW. 
3. Roundabout at the intersection of TH 57 and 16th Street NE.  
4. Sanitary, and storm system improvements to serve the area.  

 
The report is needed to assist in determining the feasibility of the proposed project and in determining 
special assessments for the adjacent property owners. 
 
The scope of this feasibility report includes the construction of the aforementioned roadways and the 
extension of municipal utilities such as sanitary sewer, and storm sewer. The following is a summary 
of the existing conditions, proposed street and utility construction, opinion of costs and special 
assessments for all the abutting properties. 
 

Existing Conditions 
 
Below is a summary of the existing conditions for the roads listed above and the adjacent site. The 
project streets and existing utilities are shown on Figure 1 - Proposed Improvements in the 
Appendix. 
 

1. County Highway 21 
 The existing roadway is an undivided highway composed of two (2) 12 ft lanes. It 

includes two (2) 4 ft buffers on each side along with concrete curb and gutter. An 8 ft 
bituminous shared-use path runs along the eastern side of the roadway separated 
from the back of curb by a 3 ft grass boulevard. The existing roadway is in fair 
condition and the path is in good condition. 



Chris McKern, Mayor 
Page 2 of 9 
October 18, 2019 
 

 

 

 The relevant portion of County Highway 21 lies outside the City’s corporate limits. 
 

2. Parcels Fronting 16th Street NW 
 Schuette Enterprises and Dodge County Environmental Qual are the current owners 

of the properties south of the 16th Street NW. Both parcels are undeveloped and not 
within the City’s corporate limits.  

 Dodge County and Clever Pigs Properties LLC are the current owners of the 
properties north of the proposed 16th Street NW. Clever Pigs Properties LLC operates 
a trucking and automotive repair facility on the property immediately adjacent to TH 
57. Dodge County operates a landfill on the property adjacent to County Road 21 
and the other County property west of Clever Pigs Properties LLC is undeveloped.  
All the parcels, with the exception of the two (2) parcels owned by the County reside 
within the City’s corporate limits.   
 

3. Lots on fronting North Service Street 
 Dodge County, Allen R. Radel, Clever Pigs Properties LLC, James L. Foote and 

Richard Tune are the current owners of the properties adjacent to the proposed North 
Service Road. These lots are undeveloped, single-family residential use, or being 
used for surface storage. All the parcels, with the exception of the parcel owned by 
the County reside within the City’s corporate limits.   
 

4. Existing Utilities. 
 The City’s water system stops at the northeast corner of the intersection of TH 57 

and 16th Street NE.  They system serves properties east of TH 57.  There is a private 
watermain along the east side of TH 57 from 16th Street NE to the Holy Family 
Catholic Church which serves the High School and Church.  The City should consider 
changing the watermain from a private to a public watermain.     

 A sanitary forcemain runs from County Road 21 to an existing manhole located along 
the west side of TH 57 just south of its intersection with 16th Street NE.  The manhole 
connects the forcemain to a conventional gravity sewer system which runs along the 
south side of 16th Street NE.  The forcemain conveys a significant portion of the 
wastewater from the northwesterly portion of the City’s corporate limits.  The existing 
forcemain will reside within the paved limits of proposed 16th Street NW due to its 
present location.    
 

5. TH 57 
 The existing roadway north of its intersection with 16th Street NE is an undivided 

highway composed of two (2) 12 ft through lanes with a 9.5 foot paved buffer along 
both sides.  The existing roadway just south of its intersection with 16th Street NE 
comprises of two (2) 12 ft through lanes and a 12 ft right turn lane. The existing 
roadway is in fair condition. 

 TH 57 north of its intersection with 16th Street NE resides within the City’s corporate 
limits.  Only the easterly portion of TH 57 resides within the City’s corporate limits 
from its intersection with 16th Street NE to the north boundary line for the Dollar 
General. 

 Clever Pigs Properties LLC has two (2) driveway accesses to TH 57. 
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6. 16th Street NE 
 The existing roadway is an undivided unstriped City Street 44 ft in width with concrete 

curb and gutter along each side.  There is a 5 ft wide side concrete sidewalk along 
the south side.  The north side does not have any sidewalk adjacent to the 
intersection.  A 10 ft wide shared-use path starts along the north side approximately 
250 ft east of the intersection which continues to the east. The existing roadway is in 
fair condition and the path is in good condition. 
 

 The school has access to 16th NE just east of the intersection of TH 57 and 16th Street 
NE. 

 
 The City of Kasson owns the property at the southeast corner of the intersection 

which contains a single family dwelling and the property adjoining to the east which 
is vacant.  The School owns the property at the northeast corner of the intersection.     

 
Private utilities are located underground within the street right-of-way of 16th Street NW and a large 
overhead transmission line runs along the northerly street right-of-way of 16th Street NW.  Relocation 
costs of Private utilities are not included in this report.     
 

Proposed Construction 
 
WHKS prepared an Intersection Control Evaluation (ICE) report for the intersection of Mantorville 
Avenue (TH 57) and 16th Street.  Based on the report summary of findings a roundabout is 
recommended at the intersection of Mantorville Avenue (TH 57) and 16th Street.  A copy of the ICE 
report has been included in the Appendix.   
 
The construction of the proposed improvements will help address deficiencies and improve 
conditions as follows: 
 

 Extension of the City’s public utilities to existing and future development within the City’s 
corporate limits and to future development outside the current City’s corporate limits. 

 Construction of a roadway connecting County Highway 21 and TH 57 allowing for future 
development along the new street and northern part of the City.  

 Reduction of two (2) direct access points onto TH 57, improving safety and traffic flow for TH 
57 through town. 

 Construction of the roundabout will improve traffic circulation at the intersection of TH 57 and 
16th Street NE.   

 
The proposed street width of the new section of 16th Street NW is 37 ft – 4in from back of curb to 
back of curb. This width includes two (2) 12 ft undivided driving lanes, two (2) 4 ft paved shoulders, 
and concrete curb and gutter. There will be a 10 ft wide trail along the north side 9 ft from the back 
of curb.  
 
The new section of 16th Street NW is proposed to be constructed of 5 in of bituminous pavement 
over 12 in of aggregate base on 6 in of breaker run. A geotextile fabric will be included beneath the 
proposed street section as a separation layer.  
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The proposed street width of the new North Service Street is 37 ft - 4 in from back of curb to back of 
curb. This includes two (2) 12 ft undivided driving lanes, two (2) 4 ft paved shoulders, and concrete 
curb and gutter along both sides. The road section is proposed to be the same as 16th Street NW. 
No shared-use path is proposed for this stretch of roadway.  
 
The construction of 16th Street NW will necessitate the widening of County Highway 21 south of its 
intersection with 16th Street NW for a right turn lane to provide safe access onto the new road. The 
turn lane is proposed to be 8 in of concrete over 10 in of aggregate base. A geotextile fabric will be 
included beneath the proposed street section as a separation layer. MNDOT standard dimensions 
will be utilized for the lane construction. The new turning lane will encroach into the existing shared-
use path.  The path will be reconstructed to its existing width around the new lane. 
 
The roundabout drive surface width is 23 ft from back of curb to back of curb.  This includes one (1) 
12 ft drive lane, two (2) 5 ft paved shoulders and concrete curb and gutter along both sides.  The 
roundabout access and exit lanes are 20 ft in width from back of curb to back of curb.  This includes 
one (1) 12 ft drive lane, two (2) 3.5 ft paved shoulders and concrete curb and gutter along both sides.  
The access and exit lanes are separated by four (4) concrete raised medians.  There will be a 10 ft 
wide paved trail along the north exterior and a 5 ft wide concrete sidewalk along south exterior.        
 
Approximately 590 l.f. of 8 in gravity sewer main will be constructed along the west side of TH 57, 
from the existing manhole at the intersection of TH 57 and 16th Street NE to just north of the northerly 
property line of James Foote.  The new sanitary sewer main will serve the existing commercial 
structure and two (2) existing dwellings along the west side of TH 57 just north of the intersection.   
 
Watermain improvements are not proposed as part of these improvements. 
 
New storm sewer is proposed for the roundabout, section of 16th Street NW and the northerly portion 
of the North Service Street. Runoff will be collected by catch basins and conveyed by a concrete 
pipe network which will discharge to the proposed regional pond located at the southeasterly corner 
of the intersection of County Road 21 and 16th Street NW.  The regional pond will outlet to the existing 
culvert which crosses County Road 21 just south of the intersection of 16th Street NW and County 
Road 21.   
 
The proposed improvements will be designed and constructed in accordance with the Municipal 
State Aid standards.  The proposed project streets and utilities are shown on Figure 1- Proposed 
Improvements in the Appendix. 
 

Street Right-of-way and Permits 

 
An 80 ft wide street right-of-way is proposed along 16th Street NW and a 66 ft wide right-of-way is 
proposed along the North Service Street. Right-of-way acquisition will be required for 16th Street 
NW and the North Service Street. Annexation of the right-of-way for 16th Street NW will be 
required. 
 
A Minnesota Department of Health watermain extension permit, Minnesota Pollution Control 
Agency construction stormwater NPDES permit, Minnesota Pollution Control Agency sanitary 
sewer extension permit, and a Dodge County utility permit are required for the project. 
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Opinion of Construction Costs  
 
The following cost opinions are based on anticipated 2022 construction costs.  Tables 1 and 2 of 
Engineers Opinion of Probable Construction Cost have been included in the Appendix.  City Officials 
are reminded that construction costs may change significantly after an extended period of time. The 
cost opinions contained in this report should be updated if more than one-year elapses before 
construction begins. 
 
The proposed project has been broken down into five (5) schedules.  The project schedules are 
depicted on Figure 2-Proposed Schedule in the Appendix.   
 
Roundabout-Schedule 1 
The estimated total project construction cost opinion for Schedule 1 to construct the roundabout as 
described previously is $2,000,000. The cost opinion includes an 18% allowance for engineering, a 
10% allowance for construction contingencies, and 5% allowance for administrative. A breakdown 
of costs is shown in Table 1 in the Appendix. 
 
16th Street NW-Schedule 2 
The estimated total project construction cost opinion for Schedule 2 to construct the easterly portion 
of 16th Street NW is $764,000. The cost opinion includes an 18% allowance for engineering, a 10% 
allowance for construction contingencies, and 5% allowance for administrative. A breakdown of costs 
is shown in Table 1 in the Appendix. 
 
16th Street NW-Schedule 3 
The estimated total project construction cost opinion for Schedule 3 to construct the westerly portion 
of 16th Street NW is $1,267,000. The cost opinion includes an 18% allowance for engineering, a 10% 
allowance for construction contingencies, and 5% allowance for administrative. A breakdown of costs 
is shown in Table 1 in the Appendix. 
 
North Service Street-Schedule 4 
The estimated total project construction cost opinion for Schedule 4 to construct the North Service 
Street is $484,000. The cost opinion includes an 18% allowance for engineering, a 10% allowance 
for construction contingencies, and 5% allowance for administrative. A breakdown of costs is shown 
in Table 1 in the Appendix. 
 
Utility Extension-Schedule 5 
The estimated total project construction cost opinion for Schedule 5 to construct the sanitary sewer 
as described previously is $61,000. The cost opinion includes an 18% allowance for engineering, a 
10% allowance for construction contingencies, and 5% allowance for administrative. A breakdown 
of costs is shown in Table 1 in the Appendix. 

Recommendations and Schedule 
 
This project is feasible from an engineering standpoint. It is recommended that the City conduct 
a legal and fiscal review of the proposed project. 
 
It is recommended that the City recover a portion of the project project costs through special 
assessments and connection charges, per City Policy, Municipal State Aid and the MnDOT 
Funding Programs. 
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Per City Council policy, a portion of the project costs could be assessed.  For the purpose of the 
report we have discuss the assessments described below.  Future discussion on assessments 
and connection charges is recommended.   
 
Roundabout-Schedule 1 
No assessments are proposed for the construction of the roundabout. 
 
16th Street NW-Schedule 2 
The total preliminary assessment amount for constructing the street and all the utilities for this 
proposed phase of the street improvements project is $725,000.  The total roadway frontage is 
approximately 1,616 l.f.  The calculated assessment is $449 per linear foot of frontage benefitting 
from the facilities.  Clever Pigs Properties LLC already has direct access to TH 57.  The access 
is being eliminated by the project and they will be required to access TH 57 via the new Service 
Street and 16th Street NW.  Schuette Enterprises LLC is proposed to be assessed for the parcel 
frontage along 16th Street NW.  
 
We recommend that an agreement be prepared with the County in regards to access to this 
section of 16th Street NW since we propose not to assess the County for access.  The agreement 
would allow the City to back assess the County for construction costs should they request an 
access to the Street in the future.         
 
16th Street NW-Schedule 3 
No assessments are proposed for this proposed phase of the street improvements project. 
 
We recommend that an agreement be prepared with the County in regards to access to this 
section of 16th Street NW since we propose not to assess the County for access.  The agreement 
would allow the City to back assess the County for construction costs should they request an 
access to the Street in the future.         
 
North Service Street-Schedule 4 
The total preliminary assessment amount for constructing the street and all the utilities for this 
proposed phase of the street improvements project is $484,000. The total roadway frontage is 
approximately 2,054 l.f.  The calculated assessment is $236 per linear foot of frontage benefitting 
from the facilities.  Clever Pigs Properties LLC, James Foote and Richard R. Tune already have 
direct access to TH 57.  There access to TH 57 will be eliminated by the project and they will be 
required to access TH 57 via the new Service Street and therefore we propose not to assess them.  
Allan R. Radel is proposed to be assessed for the parcel frontage along the Service Road.       
 
Utility Extension-Schedule 5 
The total preliminary assessment amount for constructing the sanitary sewer main extension for 
this proposed phase of the street improvements project is $61,000.  Assessments for the sewer 
main were determined by each property benefiting from the utility extension.  There two (2) 
dwellings and one (1) commercial structure that would be served off the new main.   
 
Below is a summary of the assessments. 
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16th Street NW -Schedule 2 Assessment Tabulation 
 

Owner Address or Parcel 
# 

Frontage 
(ft) 

Cost Per Linear 
Foot of Frontage 
 

Total  

Schuette 
Enterprises LLC 

13.028.1500 808  $ 449 $ 362,500 

Allan R. Radel 24.028.0501 & 
24.429.0100 

0 $ 449 $ 0 

Clever Pigs 
Properties LLC 

1601 Mantorville 
Ave N 

0 $ 449 $ 0 

James Foote 1701 Mantorville 
Ave N 

0 $ 449 $ 0 

Richard R. Tune 1801 Mantorville 
Ave N  

0 $ 449 $ 0 

 Total 808   $ 362,500 
 

North Service Street-Schedule 4 Assessment Tabulation 
 

Owner Address or Parcel 
# 

Frontage 
(ft) 

Cost Per Linear 
Foot of Frontage 
 

Total  

Schuette 
Enterprises LLC 

13.028.1500 0 $ 236 $ 0 

Allan R. Radel 24.028.0501 & 
24.429.0100 

322 $ 236 $ 76,000 

Clever Pigs 
Properties LLC 

1601 Mantorville 
Ave N 

0 $ 236 $ 0 

James Foote 1701 Mantorville 
Ave N 

0 $ 236 $ 0 

Richard R. Tune 1801 Mantorville 
Ave N  

0 $ 236 $ 0 

 Total 322  $ 76,000 
 

Sanitary Sewer Main Extension Assessment Tabulation 
 

Owner Address or Parcel # Each Sanitary Sewer 
Each Cost 

Total  

Schuette 
Enterprises LLC 

13.028.1500 0 $ 20,300 $ 0 

Allan R. Radel 24.028.0501 & 
24.429.0100 

0 $ 20,300 $ 0 

Clever Pigs 
Properties LLC 

1601 Mantorville Ave N 1 $ 20,300 $ 20,300 

James Foote 1701 Mantorville Ave N 1 $ 20,300 $ 20,300 
Richard R. Tune 1801 Mantorville Ave N 1 $ 20,300 $ 20,300 
 Total 3  $ 61,000 
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The City Council should review this report and provide direction on the project schedule and project 
options and assessments.  
 
Please contact us with any questions. 
 
Sincerely, 
 

WHKS & CO. 
I hereby certify that this plan, specification or report was prepared by me or under my direct 
supervision and that I am a duly Licensed Professional Engineer under the laws of the State of 
Minnesota. 
 
 
 
Brandon W. Theobald 
License No. 48229 
 
BWT/tjb 
 
Cc: Nancy Zaworski, Interim Administrator 

Charlie Bradford, Public Works Director 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
S:\Jobs\KASSON\8104.18 (City Engineering)\16th Street Extension (TH 57 to Dump Road)\Feasibility 
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Figure 1 Proposed Improvements Plan 

Figure 2 Proposed Schedule Plan 
Table 1 Engineer’s Opinion of Probable Construction Cost 
Table 2 Engineers Opinion of Probable Construction Cost 

 







TABLE 1: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST         

16th Street NW Construction Schedules 1-5        

KASSON, MINNESOTA         

8/1/19     

Roadway

Common Excavation 15,000 C.Y. @ 7.00$                            105,000$       

Mobilization 1 LUMP SUM @ 100,000.00$                  100,000$       

Geotextile Fabric, Type 5 10,400 S.Y. @ 2.25$                            23,400$         

Aggregate Base, Class 5 (CV) 18" 5300 C.Y. @ 35.00$                          185,500$       

Aggregate Base, Class 5 (CV) 8" 200 C.Y. @ 35.00$                          7,000$           

Bituminous Pavement - Wearing 2.5" 1,650 TONS @ 95.00$                          156,800$       

Bituminous Pavement - Non-Wearing 2.5" 1,650 TONS @ 95.00$                          156,800$       

Bituminous Pavement - Wearing 3" 180 TONS @ 150.00$                         27,000$         

Concrete B624 Curb & Gutter 4,600 L.F @ 20.00$                          92,000$         

Concrete Driveover Curb & Gutter 400 L.F @ 35.00$                          14,000$         

Subdrain w/Geotextile Sock 2,650 L.F @ 17.00$                          45,100$         

F&I Storm Sewer Pipe 1000 E.A. @ 75.00$                          75,000$         

Catch Basin 20 E.A. @ 2,800.00$                      56,000$         

Pond Construction 1 LUMP SUM @ 40,000.00$                    40,000$         

Storm Manhole 6 E.A. @ 4,250.00$                      25,500$         

5' Wide Concrete Sidewalk 400 S.Y. @ 80.00$                          32,000$         

Raised Concrete Median 1,200 S.Y. @ 80.00$                          96,000$         

Concrete Pavement 7" thick 450 S.Y. @ 110.00$                         49,500$         

Pedestrian Ramps 21 E.A. @ 2,500.00$                      52,500$         

Traffic Control 1 LUMP SUM @ 25,000.00$                    25,000$         

Signing/Striping 1 LUMP SUM @ 25,000.00$                    25,000$         

Lighting 9 E.A. @ 7,000.00$                      63,000$         

Erosion Control/Turf Establishment 1 LUMP SUM @ 18,000.00$                    18,000$         

Subtotal 1,470,100$    

Contingency (10%) 147,000$       

Engineering (18%) 291,100$       

Administrative (5%) 73,500$         

Total 1,981,700$    

Trail

Bituminous Pavement - Wearing 3" 100 TONS @ 95.00$                          9,500$           

Aggregate Base, Class 5 (CV) 8" 120 C.Y. @ 35.00$                          4,200$           

Subtotal 13,700.00$    

Contingency (10%) 1,400.00$      

Engineering (18%) 2,700.00$      

Administrative (5%) 700.00$         

Total 18,500.00$    

Sanitary Sewer

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Water

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Schedule 1 - Grand Total: $2,000,000.00



TABLE 1: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST         

16th Street NW Construction Schedules 1-5        

KASSON, MINNESOTA         

8/1/19     

Roadway

Common Excavation 6,000 C.Y. @ 7.00$                            42,000$         

Mobalization 1 LUMP SUM @ 50,000.00$                    50,000$         

Geotextile Fabric, Type 5 3,900 S.Y. @ 2.25$                            8,800$           

Aggregate Base, Class 5 (CV) 18" 1950 C.Y. @ 35.00$                          68,300$         

Bituminous Pavement - Wearing 2.5" 520 TONS @ 95.00$                          49,400$         

Bituminous Pavement - Non-Wearing 2.5" 520 TONS @ 95.00$                          49,400$         

Concrete Curb & Gutter 1,680 L.F @ 20.00$                          33,600$         

F&I Storm Sewer Pipe 1,420 L.F @ 75.00$                          106,500$       

Catch Basin 10 E.A. @ 2,800.00$                      28,000$         

F&I 48" Storm Manhole 4 E.A. @ 4,500.00$                      18,000$         

Pond Construction 1 L.S. @ 20,000.00$                    20,000$         

Signing/Striping 1 LUMP SUM @ 5,000.00$                      5,000$           

Lighting 7 E.A. @ 7,000.00$                      49,000$         

Erosion Control/Turf Establishment 1 LUMP SUM @ 10,000.00$                    10,000$         

Subtotal 538,000$       

Contingency (10%) 53,800$         

Engineering (18%) 106,500$       

Administrative (5%) 26,900$         

Total 725,200$       

Trail

Bituminous Pavement - Wearing 3" 170 TONS @ 95.00$                          16,200$         

Pedestrian Ramp 2 EACH @ 2,500.00$                      5,000$           

Aggregate Base, Class 5 (CV) 8" 220 C.Y. @ 35.00$                          7,700$           

Subtotal 28,900.00$    

Contingency (10%) 2,900.00$      

Engineering (18%) 5,700.00$      

Administrative (5%) 1,400.00$      

Total $38,900

Sanitary Sewer

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Water

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Schedule 2 - Grand Total: $764,000.00



TABLE 1: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST         

16th Street NW Construction Schedules 1-5        

KASSON, MINNESOTA         

8/1/19     

Roadway

Common Excavation 8,000 C.Y. @ 7.00$                            56,000$         

Mobilization 1 LUMP SUM @ 50,000.00$                    50,000$         

Geotextile Fabric, Type 5 6,760 S.Y. @ 2.25$                            15,200$         

Aggregate Base, Class 5 (CV) 18" 3,380 C.Y. @ 35.00$                          118,300$       

Bituminous Pavement - Wearing 2.5" 880 TONS @ 95.00$                          83,600$         

Bituminous Pavement - Non-Wearing 2.5" 880 TONS @ 95.00$                          83,600$         

Concrete Curb & Gutter 3,590 L.F. @ 20.00$                          71,800$         

F&I Storm Sewer Pipe 1,490 L.F. @ 75.00$                          111,800$       

Catch Basin 8 E.A. @ 2,800.00$                      22,400$         

F&I 48" Storm Manhole 3 E.A. @ 4,500.00$                      13,500$         

10' Culvert Extension 1 LUMP SUM @ 10,000.00$                    10,000$         

Pond Construction 1 L.S. @ 30,000.00$                    30,000$         

Signing/Striping 1 LUMP SUM @ 5,000.00$                      5,000$           

Lighting 15 E.A. @ 7,000.00$                      105,000$       

Erosion Control/Turf Establishment 1 LUMP SUM @ 10,000.00$                    10,000$         

Concrete Turn Lane 760 S.Y. @ 110.00$                         83,600$         

Subtotal 869,800$       

Contingency (10%) 87,000$         

Engineering (18%) 172,200$       

Administrative (5%) 43,500$         

Total 1,172,500$    

Trail

Bituminous Pavement - Wearing 3" 450 TONS @ 95.00$                          42,800$         

Pedestrian Ramp 3 EACH @ 2,500.00$                      7,500$           

Aggregate Base, Class 5 (CV) 8" 570 C.Y. @ 35.00$                          20,000$         

Subtotal 70,300$         

Contingency (10%) 7,000$           

Engineering (18%) 13,900$         

Administrative (5%) 3,500$           

Total 94,700$         

Sanitary Sewer

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Water

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Schedule 3 - Grand Total: $1,267,000.00



TABLE 1: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST         

16th Street NW Construction Schedules 1-5        

KASSON, MINNESOTA         

8/1/19     

Roadway

Common Excavation 4,320 C.Y. @ 7.00$                            30,200$         

Mobilization 1 LUMP SUM @ 30,000.00$                    30,000$         

Geotextile Fabric, Type 5 4,320 S.Y. @ 2.25$                            9,700$           

Aggregate Base, Class 5 (CV) 18" 2,160 C.Y. @ 35.00$                          75,600$         

Bituminous Pavement - Wearing 2.5" 570 TONS @ 95.00$                          54,200$         

Bituminous Pavement - Non-Wearing 2.5" 570 TONS @ 95.00$                          54,200$         

Concrete Curb & Gutter 1,960 L.F @ 20.00$                          39,200$         

F&I Storm Sewer Pipe 420 L.F. @ 75.00$                          31,500$         

Catch Basin 2 E.A. @ 2,800.00$                      5,600$           

Lighting 2 LUMP SUM @ 7,000.00$                      14,000$         

Erosion Control/Turf Establishment 1 LUMP SUM @ 15,000.00$                    15,000$         

Subtotal 359,200$       

Contingency (10%) 35,900$         

Engineering (18%) 71,100$         

Administrative (5%) 18,000$         

Total 484,200$       

Trail

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Sanitary Sewer

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Water

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Schedule 4 - Grand Total: $484,000.00



TABLE 1: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST         

16th Street NW Construction Schedules 1-5        

KASSON, MINNESOTA         

8/1/19     

Roadway

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Trail

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Storm Sewer

NA NA NA @ NA NA

Subtotal -$               

Contingency (10%) -$               

Engineering (18%) -$               

Administrative (5%) -$               

Total -$               

Sanitary Sewer

8" Sanitary Sewer 600 L.F. @ 45.00$                          27,000$         

Sanitary Manhole 3 EACH @ 4,500.00$                      13,500$         

Sanitary Service 3 EACH @ 1,200.00$                      3,600$           

Connect to Existing Manhole 1 EACH @ 1,000.00$                      1,000$           

Subtotal 45,100.00$    

Contingency (10%) 4,500.00$      

Engineering (18%) 8,900.00$      

Administrative (5%) 2,300.00$      

Total $60,800

Water

NA NA NA @ NA NA

Schedule 5 - Grand Total: $61,000.00



ROADWAY TRAIL SANITARY

1,982,000.00$        18,000.00$        -$                

725,000.00$           39,000.00$        -$                

1,172,000.00$        95,000.00$        -$                

484,000.00$           -$                    -$                

-$                         -$                    61,000.00$    

4,363,000.00$        152,000.00$      61,000.00$    

ROADWAY TRAIL SANITARY

18,000.00$        

682,000.00$           

1,300,000.00$        

1,982,000.00$        18,000.00$        -$                

SCHEDULE 4

SCHEDULE 3

SCHEDULE 2

TABLE 2: ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

16th Street NW Construction Schedules 1-5

KASSON, MINNESOTA

8/1/2019

TOTAL

484,000.00$               

1,267,000.00$            

764,000.00$               

SCHEDULE 1

TOTAL

SCHEDULE 5

4,576,000.00$            

61,000.00$                 

SCHEDULE 1

TOTAL

CITY - GENERAL FUND 18,000.00$                 

CITY - MSAS 682,000.00$               

CITY -STORM -$                             

CITY - SANITARY -$                             

CITY - WATER -$                             

MNDOT 1,300,000.00$            

PARCEL # 24.429.0100 

PARCEL #24.028.0501

PARCEL # 13.028.1500

2,000,000.00$            

CITY - SRTS -$                             

SCHUETTE ENTERPRISES LLC -$                             

ALLAN R. RADEL -$                             

CLEVER PIGS PROPERTIES LLC -$                             

JAMES FOOTE -$                             

1801 MANTORVILLE AVE N -$                             

TOTAL 2,000,000.00$            

-$                             

-$                             

-$                             

-$                             

-$                             RICHARD R. TUNE

1701 MANTORVILLE AVE N

1601 MANTORVILLE AVE N

-$                             



ROADWAY TRAIL SANITARY

39,000.00$        

362,500.00$           

362,500.00$           

725,000.00$           39,000.00$        -$                

ROADWAY TRAIL SANITARY

1,172,000.00$        

95,000.00$        

1,172,000.00$        95,000.00$        -$                

-$                             

TOTAL

39,000.00$                 

362,500.00$               

-$                             

TOTAL 764,000.00$               

CITY - SANITARY

CITY - WATER

MNDOT

CITY -STORM

CLEVER PIGS PROPERTIES LLC -$                             

1601 MANTORVILLE AVE N -$                             

-$                             

CITY - GENERAL FUND

CITY - MSAS

SCHEDULE 2

1601 MANTORVILLE AVE N -$                             

JAMES FOOTE -$                             

-$                             

-$                             

SCHEDULE 3

JAMES FOOTE

1701 MANTORVILLE AVE N

SCHUETTE ENTERPRISES LLC -$                             

PARCEL # 13.028.1500 362,500.00$               

ALLAN R. RADEL -$                             

PARCEL #24.028.0501 -$                             

PARCEL # 24.429.0100 -$                             

95,000.00$                 

CITY - SRTS

CITY - SRTS

SCHUETTE ENTERPRISES LLC -$                             

PARCEL # 13.028.1500 -$                             

ALLAN R. RADEL -$                             

PARCEL #24.028.0501 -$                             

CITY -STORM -$                             

CITY - SANITARY -$                             

CITY - WATER -$                             

MNDOT -$                             

TOTAL

CITY - GENERAL FUND -$                             

CITY - MSAS 1,172,000.00$            

-$                             

-$                             

RICHARD R. TUNE -$                             

1801 MANTORVILLE AVE N -$                             

1701 MANTORVILLE AVE N -$                             

RICHARD R. TUNE -$                             

1801 MANTORVILLE AVE N -$                             

PARCEL # 24.429.0100 -$                             

CLEVER PIGS PROPERTIES LLC -$                             

TOTAL 1,267,000.00$            



ROADWAY TRAIL SANITARY

408,000.00$           

 

76,000.00$              

484,000.00$           -$                    -$                

ROADWAY TRAIL SANITARY

20,300.00$    

20,300.00$    

20,300.00$    

-$                         -$                    61,000.00$    

-$                             

-$                             

PARCEL # 13.028.1500 -$                             

ALLAN R. RADEL -$                             

PARCEL #24.028.0501 76,000.00$                 

PARCEL # 24.429.0100 -$                             

CLEVER PIGS PROPERTIES LLC -$                             

-$                             

CLEVER PIGS PROPERTIES LLC

1601 MANTORVILLE AVE N 20,300.00$                 

CITY - SRTS

CITY - SRTS

TOTAL

TOTAL 484,000.00$               

CITY - WATER -$                             

MNDOT -$                             

SCHUETTE ENTERPRISES LLC -$                             

CITY - MSAS -$                             

CITY -STORM -$                             

CITY - SANITARY -$                             

SCHEDULE 4

TOTAL

CITY - GENERAL FUND 408,000.00$               

1601 MANTORVILLE AVE N -$                             

JAMES FOOTE -$                             

1701 MANTORVILLE AVE N -$                             

RICHARD R. TUNE -$                             

1801 MANTORVILLE AVE N -$                             

SCHUETTE ENTERPRISES LLC

PARCEL # 13.028.1500 -$                             

SCHEDULE 5

MNDOT -$                             

CITY - SANITARY -$                             

CITY - WATER -$                             

CITY - GENERAL FUND -$                             

CITY - MSAS -$                             

CITY -STORM -$                             

ALLAN R. RADEL

PARCEL #24.028.0501 -$                             

PARCEL # 24.429.0100

TOTAL 61,000.00$                 

JAMES FOOTE

1701 MANTORVILLE AVE N 20,300.00$                 

RICHARD R. TUNE

1801 MANTORVILLE AVE N 20,300.00$                 



ROADWAY TRAIL SANITARY

408,000.00$           57,000.00$        -$                

2,216,500.00$        -$                    -$                

-$                         -$                    -$                

-$                         -$                    -$                

-$                         -$                    -$                

-$                         95,000.00$        -$                

1,300,000.00$        -$                    -$                

362,500.00$           

76,000.00$              

20,300.00$    

20,300.00$    

20,300.00$    

4,363,000.00$        152,000.00$      61,000.00$    TOTAL 4,576,000.00$            

CITY - WATER -$                             

MNDOT 1,300,000.00$            

CITY - MSAS 2,216,500.00$            

CITY -STORM -$                             

CITY - SANITARY -$                             

CITY - SRTS 95,000.00$                 

PARCEL #24.028.0501 76,000.00$                 

SCHUETTE ENTERPRISES LLC

Total

TOTAL

CITY - GENERAL FUND 465,000.00$               

1801 MANTORVILLE AVE N 20,300.00$                 

JAMES FOOTE -$                             

1701 MANTORVILLE AVE N 20,300.00$                 

RICHARD R. TUNE -$                             

PARCEL # 13.028.1500 362,500.00$               

ALLAN R. RADEL

PARCEL # 24.429.0100 -$                             

CLEVER PIGS PROPERTIES LLC -$                             

1601 MANTORVILLE AVE N 20,300.00$                 
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Project Description 
 
This intersection control evaluation (ICE) has been prepared for the intersection of Mantorville Avenue 
(TH 57) and 16th Street in the City of Kasson, Dodge County, Minnesota. This report applies the signal 
justification warrants, as outlined in the Minnesota Manual on Uniform Traffic Control Devices 
(MUTCD) and uses engineering methods outlined in the Highway Capacity Manual 6th Edition. This 
report presents the findings of different traffic control evaluations. 
 
Currently, the area surrounding the intersection is mixed agricultural / residential / commercial. The 
northwest quadrant consists of a commercial auto repair shop. The northeast quadrant consists of the 
Kasson-Mantorville Senior High School. The southeast quadrant consists of a residential subdivision. 
The southwest quadrant consists of an agricultural field. The analyzed intersection is approximately 
200 feet west of the southwest entrance to Kasson-Mantorville Senior High School and 800 feet south 
of the northwest entrance to the Kasson-Mantorville Senior High School.  
 
The purpose of this ICE report is to determine which type of intersection control is the most beneficial 
for the intersection. Specifically, this report will look at whether side-street stop, multi-way stop, traffic 
signal, or a roundabout is the most beneficial method of traffic control for the intersection. 
 

Intersection Location 
The intersection of Mantorville Avenue (TH 57) and 16th Street is located in the City of Kasson, 
Minnesota.  The study area lies in the east central region of Dodge County. See Figure 1.   
 

 
FIGURE 1 – Location Map 
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Existing Intersection Characteristics 
Mantorville Avenue is a north-south route. The side street, 16th Avenue, is an east-west route. 
Currently the intersection is a three-leg intersection operating under side-street stop control, with free-
flow on Mantorville Avenue. The south approach consists of one lane in each direction with a right 
turn lane. The north approach consists of one lane in each direction. The east approach consists of 
one lane in each direction. There is an entrance on the west side of the intersection to the auto repair 
shop. See Figure 2 for existing lane configuration. The speed limit on Mantorville Avenue is 50 mph. 
The speed limit on the side street 16th Street is 30 mph. 

 

FIGURE 2 – Existing Lane Configuration 

 

Proposed Lane Configuration 
The City plans to extend 16th Street west to 240th Avenue. As a result, the intersection of Mantorville 
Avenue (TH 57) and 16th Street would become a four-legged intersection. All traffic analysis was 
performed using the four-legged configuration. The lane configuration for signalized control included 
northbound and southbound left turn lanes to provide additional capacity for left turning traffic. See 
Figure 3 for the conceptual lane configuration with left turn lanes. 
 
A single lane roundabout is also evaluated in this ICE report. All approaches to the roundabout are 
single lanes with no auxiliary lanes. See Figure 4 for the conceptual roundabout configuration. 
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Traffic Volumes 
Existing Traffic 
 
Directional intersection traffic volumes were obtained from intersection traffic counts performed 
Tuesday December 18, 2018. See Appendix A for the traffic count data. Traffic counts were 
performed from 6 AM to 7 PM. The AM peak hour occurred from 7:15 AM to 8:15 AM. The PM peak 
hour occurred from 5 PM to 6 PM. The growth factor used for the future traffic was 1% per year. Using 
a 1% compound growth factor, the traffic count volumes were factored up to obtain design year (2038) 
volumes.  See Figure 5 for the traffic volumes. 

Traffic Changes Due to Planned Development  
 
Developments are planned for the proposed 16th Street extension including a 10-acre industrial 
manufacturing site, 18 acres of retail commercial development, 12 acres of high density residential 
development and 62 acres of low density residential. See Figure 6. The peak hour trip generation was 
estimated using The Institute of Transportation Engineers (ITE) Trip Generation Manual using the 
land use types provided by the City of Kasson. How drivers will drive to and depart from the 
development sites was determined by evaluating where the project generated traffic was expected to 
enter and exit each of the future development sites. The location of major streets and the type of 
adjacent streets were also considered when estimating the distribution. See Appendix B for a 
summary of the trip distribution and assignments. It is anticipated that the traffic patterns through the 
city will change after the extension of 16th Street. Estimated traffic pattern revisions were made based 
on current ADT maps. It is assumed that approximately 750 vehicles per day currently using 
northbound and southbound Mantorville Avenue will use the extension of 16th Street. See Appendix B 
for ADT revisions. See Figure 7 for 2038 additional peak hour traffic due to future development 
including the ADT revisions. 
 

 

FIGURE 6 – Proposed Developments 
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Total Traffic 
 
The peak hour total traffic volumes at the intersection were generated by combining the projected 
development traffic and the projected background traffic volumes. The turning movement diagrams 
and associated total 2038 volumes are shown in Figure 8.  
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Intersection Analyses 
 
The capacity of the intersection was analyzed using the procedures outlined in the Highway Capacity 
Manual 6th Edition (HCM), the intersection was modeled using Synchro Studio 9 with SimTraffic 9 and 
Sidra Intersection 8.0.  The results of the analysis for each scenario follow. 
 
Level of Service (LOS) at intersections is primarily a function of peak hour turning movement volumes, 
intersection lane configuration, and traffic control. For intersection analysis, the HCM defines LOS in 
terms of the average control delay at the intersection in seconds per vehicle. Level of service is 
broken down into letter grades, with LOS A representing good operations and LOS F representing 
poor operations. LOS E is considered to be at capacity. MnDOT policy is that LOS D is acceptable in 
urban areas. Table 1 shows the level of service correlations to seconds of delay for signalized 
intersections and stop control (unsignalized) intersections. Currently in the United States, roundabout 
control is also categorized as unsignalized. 
 
 

LOS 

Signalized 
Intersection 
Control Delay 
(seconds/vehicle)

Unsignalized 
Intersection 
Control Delay 
(seconds/vehicle)

A < 10 sec.  < 10 sec. 

B 10 ‐ 20 sec.  10 ‐ 15 sec. 

C 20 ‐ 35 sec.  15 ‐ 25 sec. 

D 35 ‐ 55 sec.  25 ‐ 35 sec. 

E 55 ‐ 80 sec.  35 ‐ 50 sec. 

F > 80 sec.  > 50 sec. 

 

TABLE 1 – Intersection LOS Criteria 
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2018 Existing Traffic Volumes Capacity Analysis 
The intersection was analyzed using the Synchro/SimTraffic and Sidra Intersection software 
programs, which use the Highway Capacity Manual (HCM) methodology. The intersection was 
analyzed using the 2018 traffic volumes. Four intersection control types were analyzed; side-street 
stop, multi-way stop, traffic signal, and roundabout. A summary of the detailed LOS results for each 
intersection control type is shown in Appendix C. 
 

Side-Street Stop Control 
 
During the AM and PM peak hours, all movements are expected to operate at satisfactory levels of 
service. See Table 2 for LOS Summary and Figure 9 for lane LOS. 
 

Multi-Way Stop Control 
 
During the AM and PM peak hours, all movements are expected to operate at satisfactory levels of 
service. See Table 2 for LOS Summary and Figure 10 for lane LOS. 
 

Signal Control 
 
During the AM and PM peak hours, all movements are expected to operate at satisfactory levels of 
service. See Table 2 for LOS Summary and Figure 11 for lane LOS. 
 

Roundabout Control 
 
During the AM and PM peak hours, all movements are expected to operate at satisfactory levels of 
service. See Table 2 for LOS Summary and Figure 12 for lane LOS. 
 
 

2018 Level of Service 

 
Side Street 

Stop 
Multi‐Way 

Stop  Traffic Signal  Roundabout 

AM  PM  AM  PM  AM  PM  AM  PM 

A
P
P
R
O
A
C
H
 

NB  A  A  B  B  B  B  A  A 

SB  A  A  B  B  B  B  A  A 

EB  A  B  B  A  A  A  A  A 

WB  C  C  B  B  B  B  A  A 

Intersection LOS      B  B  B  B  A  A 

TABLE 2 – 2018 LOS Summary 
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2038 Traffic Volumes Capacity Analysis 
The intersection was analyzed using the Synchro/SimTraffic and Sidra Intersection software 
programs, which use the Highway Capacity Manual (HCM) methodology. The intersection was 
analyzed using the 2038 total traffic volumes with development. Four intersection control types 
analyzed; side-street stop, multi-way stop, traffic signal, and roundabout.  
 
A summary of the detailed LOS results for each intersection control type are shown in the 
Appendix D. 
 

Side-Street Stop Control 
 
During the AM and PM peak hours, the northbound and southbound movements are expected to 
operate at a satisfactory level of service.  The eastbound and westbound movements are expected to 
operate at a LOS F. See Table 3 for LOS Summary and Figure 13 for lane LOS. 
 
Based on this analysis, side street stop control is not an acceptable method of control for this 
intersection. 
 

Multi-Way Stop Control 
 
During the AM and PM peak hour the intersection is expected to operate at an overall LOS F. All 
movements are expected to operate at unsatisfactory levels of service. See Table 3 for LOS 
Summary and Figure 14 for lane LOS. 
 
Based on this analysis, multi-way stop control is not an acceptable method of control for this 
intersection. 
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Signal Control 
 
The lane configuration for signalized control included northbound and southbound left turn lanes to 
provide additional capacity for left turning traffic. 
 
During the AM and PM peak hours, the intersection is expected to operate at an overall LOS B. The 
individual movements are also expected to operate at satisfactory levels of service. See Table 3 for 
LOS Summary and Figure 15 for lane LOS. 
 
Based on this analysis, traffic signal control is an acceptable method of control for this intersection.  
 

Roundabout Control 
 
During the AM and PM peak hours, the intersection is expected to operate at an overall LOS C. The 
individual movements are also expected to operate at satisfactory levels of service. See Table 3 for 
LOS Summary and Figure 16 for lane LOS. 
 
Based on this analysis, roundabout control is an acceptable method of control for this intersection.  
 
 

2038 Level of Service 

 
Side Street 

Stop 
Multi‐Way 

Stop  Traffic Signal  Roundabout 

AM  PM  AM  PM  AM  PM  AM  PM 

A
P
P
R
O
A
C
H
 

NB  A  A  F  F  B  B  C  C 

SB  A  A  F  F  B  B  C  B 

EB  F  F  F  F  B  B  C  B 

WB  F  F  F  F  B  B  B  C 

Intersection LOS      F  F  B  B  C  C 

TABLE 3 – 2038 LOS Summary 
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Warrant Analysis 
 
A warrant analysis was performed in accordance with the 2018 Minnesota Manual on Uniform Traffic 
Control Devices (MnMUTCD). A warrant analysis was performed for a multi-way stop application and 
for a traffic signal control at the intersection. There are no warrants for the installation of roundabouts. 
However, MnDOT current policy states that roundabouts are considered warranted if traffic volumes 
meet the criteria for either multi-way stop or traffic signal control warrants. 
 

Multi-way Stop Control  
 
The multi-way stop application warrant requires that the combined vehicular volumes on both the 
major streets and minor streets meet certain volumes (300 for combined major streets and 200 for 
combined minor streets) over 8 hours as well as that the average delay to the minor street vehicular 
traffic is at least 30 seconds per vehicle during the highest hour. The vehicular volumes are met for 
this warrant. A detailed warrant analysis for multi-way stop applications can be found in Appendix E. 
 

Traffic Signal Control 
 
A signal warrant analysis was also completed for this intersection using the counts obtained in 
December of 2018. For this analysis, the MnMUTCD signal Warrants 1-9 were evaluated for this 
intersection. The right turning traffic from the minor leg (16TH Street) was not included in the warrant 
analysis. This is based on MnDOT standard practice since these movements are made relatively 
easily, have minimal conflicts and therefore do not require a traffic signal to minimize delay or improve 
safety. The traffic signal warrants were analyzed for the intersection and warrants are met. A detailed 
warrant analysis for signal applications can be found in Appendix E. 
 

Roundabout Control 
 
Since warrants are met for multi-way stop control and traffic signal control, a roundabout is warranted.  
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Safety Analysis 
 
Crash data was obtained from MnDOT. There have been nineteen recorded crashes at the 
intersection of Mantorville Avenue (TH 57) and 16th Street. The majority of crashes were right angle, 
distracted driving and failed-to-yield. Other crash types included turning, rear end, weather related, 
defective brakes, ran-off-road and sideswipe. See Appendix F for the detailed crash data. 
 
Based on the crash data provided at this location, there is a need to address safety issues. Right 
angle, distracted driving and failed-to-yield crashes are severe crash types at high speeds.  
 
General discussion of the type of traffic control and how it affects intersection safety is presented 
below. 

Traffic Signal Control 
 
Traffic signal control makes traffic flow smoother and safer when used in proper situations. However, 
traffic signals cause traffic to stop where it may not have had to stop before. When used at an 
intersection where not justified, signals can cause unnecessary delay and frustration in drivers, who 
then seek alternate routes.  
 
Installing traffic signals may reduce crashes by 23% (p. 16, DRCRF(1)) and reduce property damage 
only crashes and injuries by 23% (p. 16, DRCRF(1)).  Actual crash reductions vary due to site-specific 
factors. 

Roundabout Control 
 
Studies show that roundabout control improves safety in the following ways: 
 

1. Slower vehicle speeds 
2. Decreased number of conflict points 
3. Reduction of accident severity 

 
Installing a roundabout is a good traffic calming technique. Reduced vehicle speed is achieved by 
controlling geometrics and, therefore, speed reduction can be realized at all times of the day and 
during various traffic volumes. Roundabout control is a flexible type of control that handles varying 
traffic volumes efficiently.  
 
Installing a roundabout may reduce crashes by 44% (p. 30, DRCRF(1)) and may reduce property 
damage only crashes by 42% and injuries by 82% (p. 31, DRCRF(1)).  Actual crash reductions vary 
due to site-specific factors.  

Schools 
 
The analyzed intersection is approximately 200 feet west of the southwest entrance to Kasson-
Mantorville Senior High School and 800 feet south of the northwest entrance to the Kasson-
Mantorville Senior High School. Based on the MNDOT Traffic Engineering Manual, Chapter 13, it is 
not recommended to install a marked crosswalk across Mantorville Avenue due to the posted speed 
being greater than 45 mph. If a roundabout is constructed at this intersection, the speed would be 
reduced allowing for a marked crosswalk and advanced warning signs be installed. A roundabout 
would provide safer pedestrian crossings at this intersection by reducing speed.  
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Site Review 
 

Right of way 
 
No additional right of way is required for the construction of a traffic signal or roundabout. 
 

Political Concerns 
 
Drivers are familiar with traffic signal controlled intersections with left and right turn lanes. Driver 
familiarity would not be a concern for traffic signal control. 
 

While roundabouts are becoming more common, some communities still experience resistance to 
their installation. The first roundabout in the neighboring City of Byron was accepted with positive 
feedback. The proposed roundabout would be the second in this area and user familiarity is not 
expected to be a concern.  
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Findings and Recommendations 

 

Capacity Analysis 
 
Side-street stop control and multi-way stop control do not provide an acceptable Level of Service for 
future traffic. 
 
The capacity analyses showed that signalized control or roundabout control would both provide 
acceptable Levels of Service. 
 

Warrant Analysis 
 
Multi-way stop and traffic signal warrants are met for design year volumes. Since warrants are met for 
multi-way stop control or traffic signal control a roundabout is warranted. 
 

Safety Analysis 
 
Based on the crash data provided, specific safety issues do need to be addressed in the proposed 
improvements. The majority of the crashes were right angle, distracted driving and failed to yield. 
 
Roundabouts offer significant safety benefits in comparison to signalized intersections. Roundabouts 
provide an overall reduction in vehicle speed, eliminate dangerous intersections, such as red-light 
running, and remove some of the most serious conflict points including angle, left-turn, and head-on 
crashes.(2) 
 
It should be noted that roundabout control is expected to provide an additional 20% reduction in 
crashes and an additional 60% reduction in injuries over signalized control. 

Geometric Analysis 
 
With traffic signal control, the intersection will need to be reconstructed with northbound and 
southbound turn lanes. 
 
With roundabout control, the roadway approaches to the intersection will need to be reconstructed. 
Single lane approaches and a single circulating lane roundabout will be adequate for current and 
projected traffic. 
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Summary of Findings 
 
Side-street and multi-way stop control do not provide an acceptable Level of Service for future traffic. 
Therefore side-street and multi-way stop control would not be acceptable methods of control. The 
capacity analyses show that signalized or roundabout control would both provide acceptable Levels of 
Service. MnDOT warrants are met for design year volumes for either signalized or roundabout control.  
 
Based on the crash data provided, there are specific safety issues that need to be addressed in the 
proposed improvements. Roundabout control is a good traffic calming technique. Reduced vehicle 
speed is achieved by controlling geometrics and therefore, speed reduction can be realized at all 
times of the day and under varying traffic volumes. Roundabout control is expected to provide an 
additional 20% reduction in crashes and an additional 60% reduction in injuries over signalized 
control. 
 
Based on these factors and the analyses performed in this study, a roundabout is recommended at 
the intersection of Mantorville Avenue (TH 57) and 16th Street. 
 

Cost Analysis 
 
A signalized intersection along with associated roadway improvements is estimated to cost $852,000. 
 
A roundabout along with associated roadway improvements is estimated to cost $1,033,000. 
 
Estimated costs are total construction cost and include engineering. A detailed summary of the cost 
estimates is included in Appendix G. 
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
Full Leng th (6AM-7PM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road,
Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Le g Mantorville  Ave 16th  St Mantorville  Ave 16th  St
Dire ction Southbound We s tbound Northbound Eas tbound
Tim e R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* Int

2018-12-18 6:00AM 0 126 23 0 14 9 0 18 0 89 0 107 0 41 61 0 0 102 0 0 0 0 0 0 0 358
7:00AM 0 178 96 0 274 0 72 0 165 0 237 0 212 185 0 0 397 0 0 0 0 0 0 0 908
8:00AM 0 121 26 0 14 7 0 38 0 92 0 130 0 64 88 3 0 155 0 0 0 1 0 1 0 4 33
9:00AM 1 105 12 0 118 0 9 1 39 0 4 9 0 41 97 0 0 138 0 1 0 0 0 1 0 306

10:00AM 1 114 6 0 121 0 7 0 44 0 51 0 50 93 0 0 14 3 0 4 0 1 0 5 0 320
11:00AM 0 129 13 0 14 2 0 17 0 45 0 62 0 44 128 3 1 176 0 1 0 0 0 1 0 381
12:00PM 0 143 11 0 154 0 24 0 56 0 80 0 55 132 1 0 188 0 0 0 0 0 0 0 4 22

1:00PM 0 158 9 0 167 0 13 0 44 0 57 0 40 123 4 0 167 0 3 0 0 0 3 0 394
2:00PM 0 187 35 0 222 0 14 0 58 0 72 0 78 169 1 0 24 8 0 0 0 1 0 1 0 54 3
3:00PM 0 183 26 0 209 0 78 0 170 0 24 8 0 114 186 4 0 304 0 3 0 0 0 3 0 764
4:00PM 0 204 45 0 24 9 0 42 1 114 0 157 0 246 215 4 0 4 65 0 1 0 2 0 3 1 874
5:00PM 1 190 41 0 232 0 58 0 163 0 221 0 218 263 3 0 4 84 0 3 0 3 0 6 0 94 3
6:00PM 0 105 22 0 127 0 31 0 70 0 101 0 137 145 0 0 282 0 1 0 0 0 1 0 511

T otal 3 1943 365 0 2311 0 421 2 1149 0 1572 0 1340 1885 23 1 324 9 0 17 0 8 0 25 1 7157
% Approac h 0.1% 84.1% 15.8% 0% - - 26.8% 0.1% 73.1% 0% - - 41.2% 58.0% 0.7% 0% - - 68.0% 0% 32.0% 0% - - -

% T otal 0% 27.1% 5.1% 0% 32.3% - 5 .9% 0% 16.1% 0% 22.0% - 18.7% 26.3% 0.3% 0% 4 5.4 % - 0 .2% 0% 0.1% 0% 0.3% - -
Lights 2 1882 350 0 2234 - 402 2 1103 0 1507 - 1303 1815 12 1 3131 - 13 0 5 0 18 - 6890

% Lights 66.7% 96.9% 95.9% 0% 96.7% - 95.5% 100% 96.0% 0% 95.9% - 97.2% 96.3% 52.2% 100% 96.4 % - 76.5% 0% 62.5% 0% 72.0% - 96.3%
S ingle -Unit T ruc ks 1 26 2 0 29 - 4 0 20 0 24 - 9 26 9 0 4 4 - 2 0 1 0 3 - 100

% S ingle -Unit T ruc ks 33.3% 1.3% 0.5% 0% 1.3% - 1.0% 0% 1.7% 0% 1.5% - 0 .7% 1.4% 39.1% 0% 1.4 % - 11.8% 0% 12.5% 0% 12.0% - 1.4%
Artic ulate d T ruc ks 0 16 0 0 16 - 0 0 1 0 1 - 1 23 2 0 26 - 2 0 2 0 4 - 47

% Artic ulate d T ruc ks 0% 0.8% 0% 0% 0.7% - 0% 0% 0.1% 0% 0.1% - 0 .1% 1.2% 8.7% 0% 0.8% - 11.8% 0% 25.0% 0% 16.0% - 0 .7%
Buse s 0 19 13 0 32 - 15 0 25 0 4 0 - 27 21 0 0 4 8 - 0 0 0 0 0 - 120

% Buse s 0% 1.0% 3.6% 0% 1.4 % - 3 .6% 0% 2.2% 0% 2.5% - 2 .0% 1.1% 0% 0% 1.5% - 0% 0% 0% 0% 0% - 1.7%
Bic yc le s  on Road 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0

% Bic yc le s  on Road 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0%
Pe de s trians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1

%  Pe de s trians - - - - - - - - - - - - - - - - - - - - - - - 100% -
Bicycle s  on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0

%  Bicycle s  on Crosswalk - - - - - - - - - - - - - - - - - - - - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
Full Leng th (6AM-7PM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
AM Peak (7:15AM - 8:15AM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Le g Mantorville  Ave 16th  St Mantorville  Ave 16th  St
Dire ction Southbound We s tbound Northbound Eas tbound
Tim e R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* Int

2018-12-18 7:15AM 0 50 22 0 72 0 16 0 37 0 53 0 60 41 0 0 101 0 0 0 0 0 0 0 226
7:30AM 0 47 35 0 82 0 20 0 32 0 52 0 65 63 0 0 128 0 0 0 0 0 0 0 262
7:45AM 0 43 24 0 67 0 28 0 55 0 83 0 62 55 0 0 117 0 0 0 0 0 0 0 267
8:00AM 0 30 19 0 4 9 0 21 0 41 0 62 0 38 20 0 0 58 0 0 0 0 0 0 0 169

T otal 0 170 100 0 270 0 85 0 165 0 250 0 225 179 0 0 4 04 0 0 0 0 0 0 0 924
% Approac h 0% 63.0% 37.0% 0% - - 34.0% 0% 66.0% 0% - - 55.7% 44.3% 0% 0% - - 0% 0% 0% 0% - - -

% T otal 0% 18.4% 10.8% 0% 29.2% - 9 .2% 0% 17.9% 0% 27.1% - 24.4% 19.4% 0% 0% 4 3.7% - 0% 0% 0% 0% 0% - -
PHF - 0 .850 0.714 - 0.823 - 0 .759 - 0.750 - 0.753 - 0 .865 0.710 - - 0.789 - - - - - - - 0 .865

Lights 0 167 90 0 257 - 82 0 163 0 24 5 - 218 173 0 0 391 - 0 0 0 0 0 - 893
% Lights 0% 98.2% 90.0% 0% 95.2% - 96.5% 0% 98.8% 0% 98.0% - 96.9% 96.6% 0% 0% 96.8% - 0% 0% 0% 0% - - 96.6%

S ingle -Unit T ruc ks 0 1 1 0 2 - 0 0 0 0 0 - 1 0 0 0 1 - 0 0 0 0 0 - 3
% S ingle -Unit T ruc ks 0% 0.6% 1.0% 0% 0.7% - 0% 0% 0% 0% 0% - 0 .4% 0% 0% 0% 0.2% - 0% 0% 0% 0% - - 0 .3%

Artic ulate d T ruc ks 0 0 0 0 0 - 0 0 0 0 0 - 0 2 0 0 2 - 0 0 0 0 0 - 2
% Artic ulate d T ruc ks 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 1.1% 0% 0% 0.5% - 0% 0% 0% 0% - - 0 .2%

Buse s 0 2 9 0 11 - 3 0 2 0 5 - 6 4 0 0 10 - 0 0 0 0 0 - 26
% Buse s 0% 1.2% 9.0% 0% 4 .1% - 3 .5% 0% 1.2% 0% 2.0% - 2 .7% 2.2% 0% 0% 2.5% - 0% 0% 0% 0% - - 2 .8%

Bic yc le s  on Road 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0
% Bic yc le s  on Road 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% - - 0%

Pe de s trians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Pe de s trians - - - - - - - - - - - - - - - - - - - - - - - - -

Bicycle s  on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Bicycle s  on Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
AM Peak (7:15AM - 8:15AM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
Midday Peak (12PM - 1PM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians,
Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Le g Mantorville  Ave 16th  St Mantorville  Ave 16th  St
Dire ction Southbound We s tbound Northbound Eas tbound
Tim e R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* Int

2018-12-18 12:00PM 0 39 1 0 4 0 0 5 0 11 0 16 0 14 36 0 0 50 0 0 0 0 0 0 0 106
12:15PM 0 41 4 0 4 5 0 5 0 21 0 26 0 8 30 0 0 38 0 0 0 0 0 0 0 109
12:30PM 0 30 5 0 35 0 7 0 15 0 22 0 18 34 0 0 52 0 0 0 0 0 0 0 109
12:45PM 0 33 1 0 34 0 7 0 9 0 16 0 15 32 1 0 4 8 0 0 0 0 0 0 0 98

T otal 0 143 11 0 154 0 24 0 56 0 80 0 55 132 1 0 188 0 0 0 0 0 0 0 4 22
% Approac h 0% 92.9% 7.1% 0% - - 30.0% 0% 70.0% 0% - - 29.3% 70.2% 0.5% 0% - - 0% 0% 0% 0% - - -

% T otal 0% 33.9% 2.6% 0% 36.5% - 5 .7% 0% 13.3% 0% 19.0% - 13.0% 31.3% 0.2% 0% 4 4 .5% - 0% 0% 0% 0% 0% - -
PHF - 0 .872 0.550 - 0.856 - 0 .857 - 0.667 - 0.769 - 0 .764 0.917 0.250 - 0.904 - - - - - - - 0 .968

Lights 0 137 10 0 14 7 - 23 0 49 0 72 - 51 126 0 0 177 - 0 0 0 0 0 - 396
% Lights 0% 95.8% 90.9% 0% 95.5% - 95.8% 0% 87.5% 0% 90.0% - 92.7% 95.5% 0% 0% 94 .1% - 0% 0% 0% 0% - - 93.8%

S ingle -Unit T ruc ks 0 3 1 0 4 - 1 0 4 0 5 - 2 4 1 0 7 - 0 0 0 0 0 - 16
% S ingle -Unit T ruc ks 0% 2.1% 9.1% 0% 2.6% - 4 .2% 0% 7.1% 0% 6.3% - 3 .6% 3.0% 100% 0% 3.7% - 0% 0% 0% 0% - - 3 .8%

Artic ulate d T ruc ks 0 3 0 0 3 - 0 0 1 0 1 - 1 1 0 0 2 - 0 0 0 0 0 - 6
% Artic ulate d T ruc ks 0% 2.1% 0% 0% 1.9% - 0% 0% 1.8% 0% 1.3% - 1.8% 0.8% 0% 0% 1.1% - 0% 0% 0% 0% - - 1.4%

Buse s 0 0 0 0 0 - 0 0 2 0 2 - 1 1 0 0 2 - 0 0 0 0 0 - 4
% Buse s 0% 0% 0% 0% 0% - 0% 0% 3.6% 0% 2.5% - 1.8% 0.8% 0% 0% 1.1% - 0% 0% 0% 0% - - 0 .9%

Bic yc le s  on Road 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0
% Bic yc le s  on Road 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% - - 0%

Pe de s trians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Pe de s trians - - - - - - - - - - - - - - - - - - - - - - - - -

Bicycle s  on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Bicycle s  on Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
Midday Peak (12PM - 1PM)
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
PM Peak (5PM - 6PM) - Overall Peak Hour
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on
Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US

Le g Mantorville  Ave 16th  St Mantorville  Ave 16th  St
Dire ction Southbound We s tbound Northbound Eas tbound
Tim e R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* R T L U App Pe d* Int

2018-12-18 5:00PM 0 38 9 0 4 7 0 10 0 26 0 36 0 49 68 0 0 117 0 1 0 0 0 1 0 201
5:15PM 1 67 5 0 73 0 6 0 25 0 31 0 53 68 2 0 123 0 1 0 3 0 4 0 231
5:30PM 0 47 12 0 59 0 15 0 44 0 59 0 46 66 1 0 113 0 1 0 0 0 1 0 232
5:45PM 0 38 15 0 53 0 27 0 68 0 95 0 70 61 0 0 131 0 0 0 0 0 0 0 279

T otal 1 190 41 0 232 0 58 0 163 0 221 0 218 263 3 0 4 84 0 3 0 3 0 6 0 94 3
% Approac h 0.4% 81.9% 17.7% 0% - - 26.2% 0% 73.8% 0% - - 45.0% 54.3% 0.6% 0% - - 50.0% 0% 50.0% 0% - - -

% T otal 0.1% 20.1% 4.3% 0% 24 .6% - 6 .2% 0% 17.3% 0% 23.4 % - 23.1% 27.9% 0.3% 0% 51.3% - 0 .3% 0% 0.3% 0% 0.6% - -
PHF 0.250 0.709 0.683 - 0.795 - 0 .537 - 0.599 - 0.582 - 0 .779 0.967 0.375 - 0.924 - 0 .750 - 0.250 - 0.375 - 0 .845

Lights 1 187 41 0 229 - 57 0 163 0 220 - 217 262 0 0 4 79 - 2 0 2 0 4 - 932
% Lights 100% 98.4% 100% 0% 98.7% - 98.3% 0% 100% 0% 99.5% - 99.5% 99.6% 0% 0% 99.0% - 66.7% 0% 66.7% 0% 66.7% - 98.8%

S ingle -Unit T ruc ks 0 1 0 0 1 - 1 0 0 0 1 - 0 0 1 0 1 - 0 0 0 0 0 - 3
% S ingle -Unit T ruc ks 0% 0.5% 0% 0% 0.4 % - 1.7% 0% 0% 0% 0.5% - 0% 0% 33.3% 0% 0.2% - 0% 0% 0% 0% 0% - 0 .3%

Artic ulate d T ruc ks 0 0 0 0 0 - 0 0 0 0 0 - 0 1 2 0 3 - 1 0 1 0 2 - 5
% Artic ulate d T ruc ks 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0.4% 66.7% 0% 0.6% - 33.3% 0% 33.3% 0% 33.3% - 0 .5%

Buse s 0 2 0 0 2 - 0 0 0 0 0 - 1 0 0 0 1 - 0 0 0 0 0 - 3
% Buse s 0% 1.1% 0% 0% 0.9% - 0% 0% 0% 0% 0% - 0 .5% 0% 0% 0% 0.2% - 0% 0% 0% 0% 0% - 0 .3%

Bic yc le s  on Road 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0
% Bic yc le s  on Road 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% - 0%

Pe de s trians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Pe de s trians - - - - - - - - - - - - - - - - - - - - - - - - -

Bicycle s  on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
%  Bicycle s  on Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

7 of 8



1601 Mantorville Ave N - TMC
Tue Dec 18, 2018
PM Peak (5PM - 6PM) - Overall Peak Hour
All Classes (Lights, Sing le-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 598071, Location: 44.043897, -92.748263

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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APPENDIX B 

Trip Generation 
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Appendix C-1 : 2018 AM Peak Side Street Stop Control 

 



2018 AM TWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 6.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 165 0 85 0 179 225 100 170 0
Future Vol, veh/h 0 0 0 165 0 85 0 179 225 100 170 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 179 0 92 0 195 245 109 185 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 643 597 185 597 597 195 185 0 0 195 0 0
          Stage 1 402 402 - 195 195 - - - - - - -
          Stage 2 241 195 - 402 402 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 386 416 857 415 416 846 1390 - - 1378 - -
          Stage 1 625 600 - 807 739 - - - - - - -
          Stage 2 762 739 - 625 600 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 321 379 857 387 379 846 1390 - - 1378 - -
Mov Cap-2 Maneuver 321 379 - 387 379 - - - - - - -
          Stage 1 625 547 - 807 739 - - - - - - -
          Stage 2 679 739 - 570 547 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 22.2 0 2.9
HCM LOS A C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1390 - - - 475 1378 - -
HCM Lane V/C Ratio - - - - 0.572 0.079 - -
HCM Control Delay (s) 0 - - 0 22.2 7.8 0 -
HCM Lane LOS A - - A C A A -
HCM 95th %tile Q(veh) 0 - - - 3.5 0.3 - -



 

 

Appendix C-2 : 2018 PM Peak Side Street Stop Control 

 



2018 PM TWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 0 3 163 0 58 3 263 218 41 190 1
Future Vol, veh/h 3 0 3 163 0 58 3 263 218 41 190 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 3 177 0 63 3 286 237 45 207 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 620 588 207 590 589 286 208 0 0 286 0 0
          Stage 1 296 296 - 292 292 - - - - - - -
          Stage 2 324 292 - 298 297 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 400 421 833 419 421 753 1363 - - 1276 - -
          Stage 1 712 668 - 716 671 - - - - - - -
          Stage 2 688 671 - 711 668 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 355 403 833 404 403 753 1363 - - 1276 - -
Mov Cap-2 Maneuver 355 403 - 404 403 - - - - - - -
          Stage 1 710 641 - 714 669 - - - - - - -
          Stage 2 629 669 - 680 641 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.3 21.1 0 1.4
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1363 - - 498 460 1276 - -
HCM Lane V/C Ratio 0.002 - - 0.013 0.522 0.035 - -
HCM Control Delay (s) 7.6 0 - 12.3 21.1 7.9 0 -
HCM Lane LOS A A - B C A A -
HCM 95th %tile Q(veh) 0 - - 0 3 0.1 - -



 

 

Appendix C-3 : 2018 AM Peak All-Way Stop Control 

 



2018 AM AWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Intersection Delay, s/veh 11.8
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 165 0 85 0 179 225 100 170 0
Future Vol, veh/h 0 0 0 165 0 85 0 179 225 100 170 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 179 0 92 0 195 245 109 185 0
Number of Lanes 0 1 0 0 1 0 0 1 1 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 1 1 1
HCM Control Delay 0 12.7 10.6 12.8
HCM LOS - B B B
        

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1
Vol Left, % 0% 0% 0% 66% 37%
Vol Thru, % 100% 0% 100% 0% 63%
Vol Right, % 0% 100% 0% 34% 0%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 179 225 0 250 270
LT Vol 0 0 0 165 100
Through Vol 179 0 0 0 170
RT Vol 0 225 0 85 0
Lane Flow Rate 195 245 0 272 293
Geometry Grp 7 7 2 2 5
Degree of Util (X) 0.309 0.34 0 0.422 0.446
Departure Headway (Hd) 5.719 5.011 6.281 5.587 5.468
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 628 719 0 644 660
Service Time 3.449 2.74 4.332 3.617 3.497
HCM Lane V/C Ratio 0.311 0.341 0 0.422 0.444
HCM Control Delay 11 10.3 9.3 12.7 12.8
HCM Lane LOS B B N B B
HCM 95th-tile Q 1.3 1.5 0 2.1 2.3



 

 

Appendix C-4 : 2018 PM Peak All-Way Stop Control 

 



2018 PM AWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Intersection Delay, s/veh 11.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 0 3 163 0 58 3 263 218 41 190 1
Future Vol, veh/h 3 0 3 163 0 58 3 263 218 41 190 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 3 177 0 63 3 286 237 45 207 1
Number of Lanes 0 1 0 0 1 0 0 1 1 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 1 1 1
HCM Control Delay 9.2 12.2 11.5 11.8
HCM LOS A B B B
        

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1
Vol Left, % 1% 0% 50% 74% 18%
Vol Thru, % 99% 0% 0% 0% 82%
Vol Right, % 0% 100% 50% 26% 0%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 266 218 6 221 232
LT Vol 3 0 3 163 41
Through Vol 263 0 0 0 190
RT Vol 0 218 3 58 1
Lane Flow Rate 289 237 7 240 252
Geometry Grp 7 7 2 2 5
Degree of Util (X) 0.45 0.322 0.011 0.381 0.381
Departure Headway (Hd) 5.603 4.89 6.061 5.71 5.442
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 645 737 590 632 663
Service Time 3.325 2.612 4.105 3.738 3.467
HCM Lane V/C Ratio 0.448 0.322 0.012 0.38 0.38
HCM Control Delay 12.8 9.9 9.2 12.2 11.8
HCM Lane LOS B A A B B
HCM 95th-tile Q 2.3 1.4 0 1.8 1.8



 

 

Appendix C-5 : 2018 AM Peak Traffic Signal Control 

 



2018 AM SIGNALIZED
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 165 0 85 0 179 225 100 170 0
Future Volume (veh/h) 0 0 0 165 0 85 0 179 225 100 170 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1900 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 0 0 0 179 0 92 0 195 245 109 185 0
Adj No. of Lanes 0 1 0 0 1 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 0 745 0 498 27 201 0 745 633 275 419 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.00 0.00 0.00 0.40 0.00 0.40 0.00 0.40 0.40 0.40 0.40 0.00
Ln Grp Delay, s/veh 0.0 0.0 0.0 11.3 0.0 0.0 0.0 9.9 11.4 11.6 0.0 0.0
Ln Grp LOS B A B B
Approach Vol, veh/h 0 271 440 294
Approach Delay, s/veh 0.0 11.3 10.7 11.6
Approach LOS B B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Case No 7.0 8.0 8.0 8.0
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green (Gmax), s 18.0 18.0 18.0 18.0
Max Allow Headway (MAH), s 5.0 0.0 5.0 5.4
Max Q Clear (g_c+l1), s 6.9 0.0 7.8 7.9
Green Ext Time (g_e), s 3.1 0.0 3.0 1.1
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 7 1 3
Mvmt Sat Flow, veh/h 0 0 414 913

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1863 1863 1048 66

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1583 0 0 503

Left Lane Group Data
Assigned Mvmt 0 5 0 7 0 1 0 3
Lane Assignment L+T L+T+R
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Lanes in Grp 0 0 0 0 0 1 0 1
Grp Vol (v), veh/h 0 0 0 0 0 294 0 271
Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1461 0 1482
Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 2.5 0.0 4.8
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 5.8 0.0 5.9
Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 0 964 0 1440
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 0.0 18.0 0.0 18.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 14.8 0.0 18.0
Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 2.5 0.0 4.8
Time to First Blk (g_f), s 0.0 18.0 0.0 18.0 0.0 3.3 0.0 1.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 3.3 0.0 1.0
Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.00 0.00 0.37 0.00 0.66
Lane Grp Cap (c), veh/h 0 0 0 0 0 694 0 726
V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.42 0.00 0.37
Avail Cap (c_a), veh/h 0 0 0 0 0 694 0 726
Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 9.7 0.0 9.8
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 1.9 0.0 1.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 11.6 0.0 11.3
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 2.6 0.0 2.4
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 0.0 0.0 3.0 0.0 2.7
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.06
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Grp 0 1 0 1 0 0 0 0
Grp Vol (v), veh/h 0 195 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1863 0 1863 0 0 0 0
Q Serve Time (g_s), s 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0
Lane Grp Cap (c), veh/h 0 745 0 745 0 0 0 0
V/C Ratio (X) 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 745 0 745 0 0 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 9.9 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0
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2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment R
Lanes in Grp 0 1 0 0 0 0 0 0
Grp Vol (v), veh/h 0 245 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1583 0 0 0 0 0 0
Q Serve Time (g_s), s 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.34
Lane Grp Cap (c), veh/h 0 633 0 0 0 0 0 0
V/C Ratio (X) 0.00 0.39 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 633 0 0 0 0 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.6 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 11.4 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 11.1
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 0 3 163 0 58 3 263 218 41 190 1
Future Volume (veh/h) 3 0 3 163 0 58 3 263 218 41 190 1
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1900 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 3 0 3 177 0 63 3 286 237 45 207 1
Adj No. of Lanes 0 1 0 0 1 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 390 38 308 550 21 154 82 743 633 158 607 3
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.40 0.00 0.40 0.40 0.00 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Ln Grp Delay, s/veh 8.1 0.0 0.0 10.8 0.0 0.0 10.8 0.0 11.2 10.5 0.0 0.0
Ln Grp LOS A B B B B
Approach Vol, veh/h 6 240 526 253
Approach Delay, s/veh 8.1 10.8 11.0 10.5
Approach LOS A B B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Case No 7.0 8.0 8.0 8.0
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green (Gmax), s 18.0 18.0 18.0 18.0
Max Allow Headway (MAH), s 5.0 5.3 5.0 5.3
Max Q Clear (g_c+l1), s 7.0 2.1 6.2 7.2
Green Ext Time (g_e), s 3.3 1.2 3.4 1.0
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 7 1 3
Mvmt Sat Flow, veh/h 4 676 158 1027

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1857 95 1518 52

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1583 771 7 384

Left Lane Group Data
Assigned Mvmt 0 5 0 7 0 1 0 3
Lane Assignment L+T L+T+R L+T+R L+T+R
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Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 289 0 6 0 253 0 240
Grp Sat Flow (s), veh/h/ln 0 1861 0 1542 0 1683 0 1463
Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
Cycle Q Clear Time (g_c), s 0.0 5.0 0.0 0.1 0.0 4.2 0.0 5.2
Perm LT Sat Flow (s_l), veh/h/ln 0 1192 0 1360 0 893 0 1436
Shared LT Sat Flow (s_sh), veh/h/ln 0 1862 0 1817 0 0 0 1796
Perm LT Eff Green (g_p), s 0.0 18.0 0.0 18.0 0.0 18.0 0.0 18.0
Perm LT Serve Time (g_u), s 0.0 13.8 0.0 12.8 0.0 13.0 0.0 17.9
Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
Time to First Blk (g_f), s 0.0 14.6 0.0 2.0 0.0 7.7 0.0 0.7
Serve Time pre Blk (g_fs), s 0.0 5.0 0.0 0.1 0.0 4.2 0.0 0.7
Prop LT Inside Lane (P_L) 0.00 0.01 0.00 0.50 0.00 0.18 0.00 0.74
Lane Grp Cap (c), veh/h 0 825 0 737 0 767 0 724
V/C Ratio (X) 0.00 0.35 0.00 0.01 0.00 0.33 0.00 0.33
Avail Cap (c_a), veh/h 0 825 0 737 0 767 0 724
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 9.6 0.0 8.1 0.0 9.4 0.0 9.6
Incr Delay (d2), s/veh 0.0 1.2 0.0 0.0 0.0 1.1 0.0 1.2
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 10.8 0.0 8.1 0.0 10.5 0.0 10.8
1st-Term Q (Q1), veh/ln 0.0 2.5 0.0 0.0 0.0 2.2 0.0 2.1
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.2 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.8 0.0 0.0 0.0 2.4 0.0 2.3
%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.00 0.00 0.07 0.00 0.05
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment
Lanes in Grp 0 0 0 0 0 0 0 0
Grp Vol (v), veh/h 0 0 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 0 0 0
Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane Grp Cap (c), veh/h 0 0 0 0 0 0 0 0
V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 0 0 0 0 0 0 0
Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment R
Lanes in Grp 0 1 0 0 0 0 0 0
Grp Vol (v), veh/h 0 237 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1583 0 0 0 0 0 0
Q Serve Time (g_s), s 0.0 4.8 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 4.8 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.50 0.00 0.00 0.00 0.26
Lane Grp Cap (c), veh/h 0 633 0 0 0 0 0 0
V/C Ratio (X) 0.00 0.37 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 633 0 0 0 0 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.5 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 11.2 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 10.8
HCM 2010 LOS B
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MOVEMENT SUMMARY
Site: [Mantorville Ave & 16th St]

2018 AM ROUNDABOUT
Site Category: -
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: RoadName
3 L2 1 3.0 0.369 6.6 LOS A 2.2 55.6 0.35 0.20 0.35 34.1
8 T1 195 3.0 0.369 6.6 LOS A 2.2 55.6 0.35 0.20 0.35 34.1
18 R2 245 3.0 0.369 6.6 LOS A 2.2 55.6 0.35 0.20 0.35 33.2
Approach 440 3.0 0.369 6.6 LOS A 2.2 55.6 0.35 0.20 0.35 33.6

East: RoadName
1 L2 179 3.0 0.250 5.7 LOS A 1.2 31.6 0.40 0.27 0.40 32.8
6 T1 1 3.0 0.250 5.7 LOS A 1.2 31.6 0.40 0.27 0.40 32.8
16 R2 92 3.0 0.250 5.7 LOS A 1.2 31.6 0.40 0.27 0.40 32.0
Approach 273 3.0 0.250 5.7 LOS A 1.2 31.6 0.40 0.27 0.40 32.5

North: RoadName
7 L2 109 3.0 0.266 5.8 LOS A 1.3 34.3 0.39 0.26 0.39 33.6
4 T1 185 3.0 0.266 5.8 LOS A 1.3 34.3 0.39 0.26 0.39 33.6
14 R2 1 3.0 0.266 5.8 LOS A 1.3 34.3 0.39 0.26 0.39 32.7
Approach 295 3.0 0.266 5.8 LOS A 1.3 34.3 0.39 0.26 0.39 33.6

West: RoadName
5 L2 1 3.0 0.004 4.5 LOS A 0.0 0.4 0.50 0.30 0.50 34.3
2 T1 1 3.0 0.004 4.5 LOS A 0.0 0.4 0.50 0.30 0.50 34.3
12 R2 1 3.0 0.004 4.5 LOS A 0.0 0.4 0.50 0.30 0.50 33.4
Approach 3 3.0 0.004 4.5 LOS A 0.0 0.4 0.50 0.30 0.50 34.0

All Vehicles 1011 3.0 0.369 6.1 LOS A 2.2 55.6 0.38 0.24 0.38 33.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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INTERSECTION SUMMARY
Site: [Mantorville Ave & 16th St]

2018 AM ROUNDABOUT
Site Category: -
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Travel Speed (Average) 33.3 mph 33.3 mph
Travel Distance (Total) 636.2 veh-mi/h 763.4 pers-mi/h
Travel Time (Total) 19.1 veh-h/h 22.9 pers-h/h

Demand Flows (Total) 1011 veh/h 1213 pers/h
Percent Heavy Vehicles (Demand) 3.0 %
Degree of Saturation 0.369
Practical Spare Capacity 130.3 %
Effective Intersection Capacity 2738 veh/h

Control Delay (Total) 1.71 veh-h/h 2.06 pers-h/h
Control Delay (Average) 6.1 sec 6.1 sec
Control Delay (Worst Lane) 6.6 sec
Control Delay (Worst Movement) 6.6 sec 6.6 sec
Geometric Delay (Average) 0.0 sec
Stop-Line Delay (Average) 6.1 sec
Idling Time (Average) 4.3 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 2.2 veh
95% Back of Queue - Distance (Worst Lane) 55.6 ft
Queue Storage Ratio (Worst Lane) 0.01
Total Effective Stops 238 veh/h 285 pers/h
Effective Stop Rate 0.24 0.24
Proportion Queued 0.38 0.38
Performance Index 30.4 30.4

Cost (Total) 283.07 $/h 283.07 $/h
Fuel Consumption (Total) 26.3 gal/h
Carbon Dioxide (Total) 235.5 kg/h
Hydrocarbons (Total) 0.021 kg/h
Carbon Monoxide (Total) 0.289 kg/h
NOx (Total) 0.364 kg/h

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Site Model Variability Index (Iterations 3 to N): 0.0 %
Number of Iterations: 3 (Maximum: 10)
Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 100.0%   91.8%   0.0%

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 485,217 veh/y 582,261 pers/y
Delay 822 veh-h/y 987 pers-h/y
Effective Stops 114,187 veh/y 137,025 pers/y
Travel Distance 305,371 veh-mi/y 366,445 pers-mi/y
Travel Time 9,173 veh-h/y 11,007 pers-h/y

Cost 135,873 $/y 135,873 $/y



Fuel Consumption 12,609 gal/y
Carbon Dioxide 113,017 kg/y
Hydrocarbons 10 kg/y
Carbon Monoxide 139 kg/y
NOx 175 kg/y
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Appendix C-8 : 2018 PM Peak Roundabout Control 

 



MOVEMENT SUMMARY
Site: [Mantorville Ave & 16th St]

2018 PM ROUNDABOUT
Site Category: -
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: RoadName
3 L2 3 3.0 0.413 6.9 LOS A 2.7 69.2 0.24 0.10 0.24 34.0
8 T1 286 3.0 0.413 6.9 LOS A 2.7 69.2 0.24 0.10 0.24 34.0
18 R2 237 3.0 0.413 6.9 LOS A 2.7 69.2 0.24 0.10 0.24 33.0
Approach 526 3.0 0.413 6.9 LOS A 2.7 69.2 0.24 0.10 0.24 33.5

East: RoadName
1 L2 177 3.0 0.245 6.1 LOS A 1.2 29.6 0.48 0.37 0.48 32.5
6 T1 1 3.0 0.245 6.1 LOS A 1.2 29.6 0.48 0.37 0.48 32.5
16 R2 63 3.0 0.245 6.1 LOS A 1.2 29.6 0.48 0.37 0.48 31.6
Approach 241 3.0 0.245 6.1 LOS A 1.2 29.6 0.48 0.37 0.48 32.3

North: RoadName
7 L2 45 3.0 0.228 5.3 LOS A 1.1 28.3 0.38 0.25 0.38 34.3
4 T1 207 3.0 0.228 5.3 LOS A 1.1 28.3 0.38 0.25 0.38 34.3
14 R2 1 3.0 0.228 5.3 LOS A 1.1 28.3 0.38 0.25 0.38 33.4
Approach 252 3.0 0.228 5.3 LOS A 1.1 28.3 0.38 0.25 0.38 34.3

West: RoadName
5 L2 3 3.0 0.009 4.3 LOS A 0.0 0.9 0.48 0.30 0.48 34.1
2 T1 1 3.0 0.009 4.3 LOS A 0.0 0.9 0.48 0.30 0.48 34.1
12 R2 3 3.0 0.009 4.3 LOS A 0.0 0.9 0.48 0.30 0.48 33.2
Approach 8 3.0 0.009 4.3 LOS A 0.0 0.9 0.48 0.30 0.48 33.7

All Vehicles 1027 3.0 0.413 6.3 LOS A 2.7 69.2 0.33 0.20 0.33 33.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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INTERSECTION SUMMARY
Site: [Mantorville Ave & 16th St]

2018 PM ROUNDABOUT
Site Category: -
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Travel Speed (Average) 33.4 mph 33.4 mph
Travel Distance (Total) 645.9 veh-mi/h 775.1 pers-mi/h
Travel Time (Total) 19.3 veh-h/h 23.2 pers-h/h

Demand Flows (Total) 1027 veh/h 1233 pers/h
Percent Heavy Vehicles (Demand) 3.0 %
Degree of Saturation 0.413
Practical Spare Capacity 105.6 %
Effective Intersection Capacity 2485 veh/h

Control Delay (Total) 1.79 veh-h/h 2.15 pers-h/h
Control Delay (Average) 6.3 sec 6.3 sec
Control Delay (Worst Lane) 6.9 sec
Control Delay (Worst Movement) 6.9 sec 6.9 sec
Geometric Delay (Average) 0.0 sec
Stop-Line Delay (Average) 6.3 sec
Idling Time (Average) 4.7 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 2.7 veh
95% Back of Queue - Distance (Worst Lane) 69.2 ft
Queue Storage Ratio (Worst Lane) 0.02
Total Effective Stops 207 veh/h 248 pers/h
Effective Stop Rate 0.20 0.20
Proportion Queued 0.33 0.33
Performance Index 31.2 31.2

Cost (Total) 283.58 $/h 283.58 $/h
Fuel Consumption (Total) 26.4 gal/h
Carbon Dioxide (Total) 236.3 kg/h
Hydrocarbons (Total) 0.021 kg/h
Carbon Monoxide (Total) 0.291 kg/h
NOx (Total) 0.364 kg/h

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Site Model Variability Index (Iterations 3 to N): 0.0 %
Number of Iterations: 3 (Maximum: 10)
Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 100.0%   91.5%   0.0%

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 493,043 veh/y 591,652 pers/y
Delay 861 veh-h/y 1,033 pers-h/y
Effective Stops 99,245 veh/y 119,094 pers/y
Travel Distance 310,045 veh-mi/y 372,054 pers-mi/y
Travel Time 9,279 veh-h/y 11,135 pers-h/y

Cost 136,116 $/y 136,116 $/y



Fuel Consumption 12,652 gal/y
Carbon Dioxide 113,410 kg/y
Hydrocarbons 10 kg/y
Carbon Monoxide 140 kg/y
NOx 175 kg/y
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Appendix D-1 : 2038 AM Peak Side Street Stop Control 

 



2038 AM TWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 4048.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 94 79 236 201 84 108 234 198 275 127 226 90
Future Vol, veh/h 94 79 236 201 84 108 234 198 275 127 226 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 102 86 257 218 91 117 254 215 299 138 246 98
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1399 1295 295 1466 1344 215 343 0 0 215 0 0
          Stage 1 571 571 - 724 724 - - - - - - -
          Stage 2 828 724 - 742 620 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 118 162 744 ~ 106 152 825 1216 - - 1355 - -
          Stage 1 506 505 - 417 430 - - - - - - -
          Stage 2 365 430 - 408 480 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 4 98 744 ~ 13 92 825 1216 - - 1355 - -
Mov Cap-2 Maneuver ~ 4 98 - ~ 13 92 - - - - - - -
          Stage 1 351 440 - 289 298 - - - - - - -
          Stage 2 150 298 - ~ 188 419 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s$ 11750.7 $ 7870.2 2.9 2.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1216 - - 17 24 1355 - -
HCM Lane V/C Ratio 0.209 - - 26.151 17.799 0.102 - -
HCM Control Delay (s) 8.7 0 -$ 11750.7$ 7870.2 8 0 -
HCM Lane LOS A A - F F A A -
HCM 95th %tile Q(veh) 0.8 - - 56.4 53.4 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



 

 

Appendix D-2 : 2038 PM Peak Side Street Stop Control 

 



2038 PM TWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 2795.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 98 79 240 199 84 75 238 301 266 55 251 91
Future Vol, veh/h 98 79 240 199 84 75 238 301 266 55 251 91
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 107 86 261 216 91 82 259 327 289 60 273 99
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1373 1287 322 1460 1336 327 372 0 0 327 0 0
          Stage 1 442 442 - 845 845 - - - - - - -
          Stage 2 931 845 - 615 491 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 123 164 719 ~ 107 153 714 1186 - - 1233 - -
          Stage 1 594 576 - 357 379 - - - - - - -
          Stage 2 320 379 - 479 548 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 7 100 719 ~ 14 93 714 1186 - - 1233 - -
Mov Cap-2 Maneuver ~ 7 100 - ~ 14 93 - - - - - - -
          Stage 1 387 540 - 232 247 - - - - - - -
          Stage 2 116 247 - 241 514 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s$ 7102.5 $ 7157.5 2.6 1.1
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1186 - - 28 24 1233 - -
HCM Lane V/C Ratio 0.218 - - 16.188 16.214 0.048 - -
HCM Control Delay (s) 8.9 0 -$ 7102.5$ 7157.5 8.1 0 -
HCM Lane LOS A A - F F A A -
HCM 95th %tile Q(veh) 0.8 - - 56.2 48.6 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



 

 

Appendix D-3 : 2038 AM Peak All-Way Stop Control 

 



2038 AM AWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Intersection Delay, s/veh 142
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 94 79 236 201 84 108 234 198 275 127 226 90
Future Vol, veh/h 94 79 236 201 84 108 234 198 275 127 226 90
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 102 86 257 218 91 117 254 215 299 138 246 98
Number of Lanes 0 1 0 0 1 0 0 1 1 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 1 1 1
HCM Control Delay 130.9 126.3 131.3 183.3
HCM LOS F F F F
        

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1
Vol Left, % 54% 0% 23% 51% 29%
Vol Thru, % 46% 0% 19% 21% 51%
Vol Right, % 0% 100% 58% 27% 20%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 432 275 409 393 443
LT Vol 234 0 94 201 127
Through Vol 198 0 79 84 226
RT Vol 0 275 236 108 90
Lane Flow Rate 470 299 445 427 482
Geometry Grp 7 7 2 2 5
Degree of Util (X) 1.305 0.75 1.152 1.135 1.293
Departure Headway (Hd) 11.563 10.539 10.951 11.257 10.914
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 319 347 333 325 337
Service Time 9.263 8.239 8.951 9.257 8.914
HCM Lane V/C Ratio 1.473 0.862 1.336 1.314 1.43
HCM Control Delay 190.1 39 130.9 126.3 183.3
HCM Lane LOS F E F F F
HCM 95th-tile Q 19.6 5.8 15.4 14.7 20.1



 

 

Appendix D-4 : 2038 PM Peak All-Way Stop Control 

 



2038 PM AWSC
3: Mantorville & 16th 01/18/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Intersection
Intersection Delay, s/veh 164.1
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 98 79 240 199 84 75 238 301 266 55 251 91
Future Vol, veh/h 98 79 240 199 84 75 238 301 266 55 251 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 107 86 261 216 91 82 259 327 289 60 273 99
Number of Lanes 0 1 0 0 1 0 0 1 1 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 1 1 1
HCM Control Delay 137.2 94.9 225.2 131.1
HCM LOS F F F F
        

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1
Vol Left, % 44% 0% 24% 56% 14%
Vol Thru, % 56% 0% 19% 23% 63%
Vol Right, % 0% 100% 58% 21% 23%
Sign Control Stop Stop Stop Stop Stop
Traffic Vol by Lane 539 266 417 358 397
LT Vol 238 0 98 199 55
Through Vol 301 0 79 84 251
RT Vol 0 266 240 75 91
Lane Flow Rate 586 289 453 389 432
Geometry Grp 7 7 2 2 5
Degree of Util (X) 1.62 0.725 1.175 1.035 1.153
Departure Headway (Hd) 10.999 10.031 10.509 11.249 10.927
Convergence, Y/N Yes Yes Yes Yes Yes
Cap 334 364 349 327 337
Service Time 8.699 7.731 8.509 9.249 8.927
HCM Lane V/C Ratio 1.754 0.794 1.298 1.19 1.282
HCM Control Delay 319 35.1 137.2 94.9 131.1
HCM Lane LOS F E F F F
HCM 95th-tile Q 31.6 5.5 16.6 11.9 15.5



 

 

Appendix D-5 : 2038 AM Peak Traffic Signal Control 

 



2038 AM SIGNALIZED
3: Mantorville & 16th 01/21/2019

  01/17/2019 Baseline Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 79 236 201 84 108 234 198 275 127 226 90
Future Volume (veh/h) 94 79 236 201 84 108 234 198 275 127 226 90
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 102 86 257 218 91 117 254 215 299 138 246 98
Adj No. of Lanes 0 1 0 0 1 0 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 207 165 373 357 144 144 424 745 633 444 507 202
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Ln Grp Delay, s/veh 14.5 0.0 0.0 17.0 0.0 0.0 22.7 10.1 12.5 14.1 0.0 12.4
Ln Grp LOS B B C B B B B
Approach Vol, veh/h 445 426 768 482
Approach Delay, s/veh 14.5 17.0 15.2 12.9
Approach LOS B B B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Case No 5.0 8.0 6.0 8.0
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green (Gmax), s 18.0 18.0 18.0 18.0
Max Allow Headway (MAH), s 4.9 5.7 4.9 5.7
Max Q Clear (g_c+l1), s 19.4 11.8 11.2 14.9
Green Ext Time (g_e), s 0.0 3.1 3.6 1.7
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 7 1 3
Mvmt Sat Flow, veh/h 1032 271 883 589

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1863 412 1268 359

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1583 934 505 359

Left Lane Group Data
Assigned Mvmt 0 5 0 7 0 1 0 3
Lane Assignment  L+T+R  L+T+R



2038 AM SIGNALIZED
3: Mantorville & 16th 01/21/2019

  01/17/2019 Baseline Synchro 9 Report
Page 2

Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 254 0 445 0 138 0 426
Grp Sat Flow (s), veh/h/ln 0 1032 0 1617 0 883 0 1307
Q Serve Time (g_s), s 0.0 10.9 0.0 0.0 0.0 5.7 0.0 3.0
Cycle Q Clear Time (g_c), s 0.0 17.4 0.0 9.8 0.0 9.2 0.0 12.9
Perm LT Sat Flow (s_l), veh/h/ln 0 1032 0 1192 0 883 0 1054
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 1645 0 0 0 1248
Perm LT Eff Green (g_p), s 0.0 18.0 0.0 18.0 0.0 18.0 0.0 18.0
Perm LT Serve Time (g_u), s 0.0 11.5 0.0 5.1 0.0 14.5 0.0 8.2
Perm LT Q Serve Time (g_ps), s 0.0 10.9 0.0 0.0 0.0 5.7 0.0 3.0
Time to First Blk (g_f), s 0.0 0.0 0.0 4.6 0.0 0.0 0.0 1.6
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 4.6 0.0 0.0 0.0 1.6
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.23 0.00 1.00 0.00 0.51
Lane Grp Cap (c), veh/h 0 424 0 745 0 444 0 644
V/C Ratio (X) 0.00 0.60 0.00 0.60 0.00 0.31 0.00 0.66
Avail Cap (c_a), veh/h 0 424 0 745 0 444 0 644
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 16.5 0.0 11.0 0.0 12.3 0.0 11.7
Incr Delay (d2), s/veh 0.0 6.1 0.0 3.5 0.0 1.8 0.0 5.3
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 22.7 0.0 14.5 0.0 14.1 0.0 17.0
1st-Term Q (Q1), veh/ln 0.0 3.1 0.0 4.4 0.0 1.4 0.0 4.6
2nd-Term Q (Q2), veh/ln 0.0 0.7 0.0 0.7 0.0 0.2 0.0 0.9
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.8 0.0 5.2 0.0 1.6 0.0 5.6
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.13 0.00 0.05 0.00 0.12
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T
Lanes in Grp 0 1 0 0 0 0 0 0
Grp Vol (v), veh/h 0 215 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1863 0 0 0 0 0 0
Q Serve Time (g_s), s 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0
Lane Grp Cap (c), veh/h 0 745 0 0 0 0 0 0
V/C Ratio (X) 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 745 0 0 0 0 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.2 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 10.1 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0
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2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment R T+R
Lanes in Grp 0 1 0 0 0 1 0 0
Grp Vol (v), veh/h 0 299 0 0 0 344 0 0
Grp Sat Flow (s), veh/h/ln 0 1583 0 0 0 1774 0 0
Q Serve Time (g_s), s 0.0 6.3 0.0 0.0 0.0 6.5 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 6.3 0.0 0.0 0.0 6.5 0.0 0.0
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.58 0.00 0.28 0.00 0.27
Lane Grp Cap (c), veh/h 0 633 0 0 0 709 0 0
V/C Ratio (X) 0.00 0.47 0.00 0.00 0.00 0.48 0.00 0.00
Avail Cap (c_a), veh/h 0 633 0 0 0 709 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 10.0 0.0 0.0 0.0 10.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 2.5 0.0 0.0 0.0 2.4 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 12.5 0.0 0.0 0.0 12.4 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 2.7 0.0 0.0 0.0 3.2 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.5 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.2 0.0 0.0 0.0 3.6 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.00 0.00 0.11 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 79 240 199 84 75 238 301 266 55 251 91
Future Volume (veh/h) 98 79 240 199 84 75 238 301 266 55 251 91
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 107 86 261 216 91 82 259 327 289 60 273 99
Adj No. of Lanes 0 1 0 0 1 0 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 213 162 374 374 156 108 403 745 633 379 522 189
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Ln Grp Delay, s/veh 14.7 0.0 0.0 15.6 0.0 0.0 25.1 11.7 12.3 13.8 0.0 13.0
Ln Grp LOS B B C B B B B
Approach Vol, veh/h 454 389 875 432
Approach Delay, s/veh 14.7 15.6 15.8 13.1
Approach LOS B B B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Case No 5.0 8.0 6.0 8.0
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green (Gmax), s 18.0 18.0 18.0 18.0
Max Allow Headway (MAH), s 4.9 5.7 4.9 5.7
Max Q Clear (g_c+l1), s 20.0 11.9 10.4 13.5
Green Ext Time (g_e), s 0.0 3.0 4.2 2.3
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 7 1 3
Mvmt Sat Flow, veh/h 1006 286 803 624

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1863 406 1306 389

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1583 935 473 270

Left Lane Group Data
Assigned Mvmt 0 5 0 7 0 1 0 3
Lane Assignment  L+T+R  L+T+R
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Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 259 0 454 0 60 0 389
Grp Sat Flow (s), veh/h/ln 0 1006 0 1627 0 803 0 1283
Q Serve Time (g_s), s 0.0 10.9 0.0 0.0 0.0 2.6 0.0 1.6
Cycle Q Clear Time (g_c), s 0.0 18.0 0.0 9.9 0.0 8.4 0.0 11.5
Perm LT Sat Flow (s_l), veh/h/ln 0 1006 0 1231 0 803 0 1050
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 1688 0 0 0 1214
Perm LT Eff Green (g_p), s 0.0 18.0 0.0 18.0 0.0 18.0 0.0 18.0
Perm LT Serve Time (g_u), s 0.0 10.9 0.0 6.5 0.0 12.3 0.0 8.1
Perm LT Q Serve Time (g_ps), s 0.0 10.9 0.0 0.0 0.0 2.6 0.0 1.6
Time to First Blk (g_f), s 0.0 0.0 0.0 4.4 0.0 0.0 0.0 1.6
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 4.4 0.0 0.0 0.0 1.6
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.24 0.00 1.00 0.00 0.56
Lane Grp Cap (c), veh/h 0 403 0 750 0 379 0 638
V/C Ratio (X) 0.00 0.64 0.00 0.61 0.00 0.16 0.00 0.61
Avail Cap (c_a), veh/h 0 403 0 750 0 379 0 638
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.4 0.0 11.1 0.0 12.9 0.0 11.3
Incr Delay (d2), s/veh 0.0 7.7 0.0 3.6 0.0 0.9 0.0 4.3
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 25.1 0.0 14.7 0.0 13.8 0.0 15.6
1st-Term Q (Q1), veh/ln 0.0 3.2 0.0 4.5 0.0 0.6 0.0 4.1
2nd-Term Q (Q2), veh/ln 0.0 0.9 0.0 0.8 0.0 0.1 0.0 0.8
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.0 0.0 5.3 0.0 0.7 0.0 4.9
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.13 0.00 0.02 0.00 0.11
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T
Lanes in Grp 0 1 0 0 0 0 0 0
Grp Vol (v), veh/h 0 327 0 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1863 0 0 0 0 0 0
Q Serve Time (g_s), s 0.0 5.7 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 5.7 0.0 0.0 0.0 0.0 0.0 0.0
Lane Grp Cap (c), veh/h 0 745 0 0 0 0 0 0
V/C Ratio (X) 0.00 0.44 0.00 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 745 0 0 0 0 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.8 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0
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2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment R T+R
Lanes in Grp 0 1 0 0 0 1 0 0
Grp Vol (v), veh/h 0 289 0 0 0 372 0 0
Grp Sat Flow (s), veh/h/ln 0 1583 0 0 0 1779 0 0
Q Serve Time (g_s), s 0.0 6.0 0.0 0.0 0.0 7.1 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 6.0 0.0 0.0 0.0 7.1 0.0 0.0
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.57 0.00 0.27 0.00 0.21
Lane Grp Cap (c), veh/h 0 633 0 0 0 712 0 0
V/C Ratio (X) 0.00 0.46 0.00 0.00 0.00 0.52 0.00 0.00
Avail Cap (c_a), veh/h 0 633 0 0 0 712 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 9.9 0.0 0.0 0.0 10.2 0.0 0.0
Incr Delay (d2), s/veh 0.0 2.4 0.0 0.0 0.0 2.7 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 12.3 0.0 0.0 0.0 13.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 2.6 0.0 0.0 0.0 3.4 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.5 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.0 0.0 0.0 0.0 4.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.00 0.00 0.12 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 15.0
HCM 2010 LOS B
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MOVEMENT SUMMARY
Site: [Mantorville Ave & 16th St]

2038 AM ROUNDABOUT
Site Category: -
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: RoadName
3 L2 254 3.0 0.808 21.6 LOS C 17.6 449.4 0.94 1.31 1.97 27.2
8 T1 215 3.0 0.808 21.6 LOS C 17.6 449.4 0.94 1.31 1.97 27.3
18 R2 299 3.0 0.808 21.6 LOS C 17.6 449.4 0.94 1.31 1.97 26.7
Approach 768 3.0 0.808 21.6 LOS C 17.6 449.4 0.94 1.31 1.97 27.0

East: RoadName
1 L2 218 3.0 0.581 14.4 LOS B 4.7 119.6 0.77 0.94 1.25 29.5
6 T1 91 3.0 0.581 14.4 LOS B 4.7 119.6 0.77 0.94 1.25 29.5
16 R2 117 3.0 0.581 14.4 LOS B 4.7 119.6 0.77 0.94 1.25 28.8
Approach 427 3.0 0.581 14.4 LOS B 4.7 119.6 0.77 0.94 1.25 29.3

North: RoadName
7 L2 138 3.0 0.650 16.7 LOS C 6.2 158.3 0.82 1.04 1.45 29.1
4 T1 246 3.0 0.650 16.7 LOS C 6.2 158.3 0.82 1.04 1.45 29.1
14 R2 98 3.0 0.650 16.7 LOS C 6.2 158.3 0.82 1.04 1.45 28.4
Approach 482 3.0 0.650 16.7 LOS C 6.2 158.3 0.82 1.04 1.45 28.9

West: RoadName
5 L2 102 3.0 0.625 16.2 LOS C 5.4 138.0 0.81 1.01 1.39 29.3
2 T1 86 3.0 0.625 16.2 LOS C 5.4 138.0 0.81 1.01 1.39 29.3
12 R2 257 3.0 0.625 16.2 LOS C 5.4 138.0 0.81 1.01 1.39 28.6
Approach 445 3.0 0.625 16.2 LOS C 5.4 138.0 0.81 1.01 1.39 28.9

All Vehicles 2122 3.0 0.808 17.9 LOS C 17.6 449.4 0.85 1.11 1.59 28.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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INTERSECTION SUMMARY
Site: [Mantorville Ave & 16th St]

2038 AM ROUNDABOUT
Site Category: -
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Travel Speed (Average) 28.3 mph 28.3 mph
Travel Distance (Total) 1336.2 veh-mi/h 1603.4 pers-mi/h
Travel Time (Total) 47.3 veh-h/h 56.7 pers-h/h

Demand Flows (Total) 2122 veh/h 2546 pers/h
Percent Heavy Vehicles (Demand) 3.0 %
Degree of Saturation 0.808
Practical Spare Capacity 5.2 %
Effective Intersection Capacity 2626 veh/h

Control Delay (Total) 10.54 veh-h/h 12.65 pers-h/h
Control Delay (Average) 17.9 sec 17.9 sec
Control Delay (Worst Lane) 21.6 sec
Control Delay (Worst Movement) 21.6 sec 21.6 sec
Geometric Delay (Average) 0.0 sec
Stop-Line Delay (Average) 17.9 sec
Idling Time (Average) 9.1 sec
Intersection Level of Service (LOS) LOS C

95% Back of Queue - Vehicles (Worst Lane) 17.6 veh
95% Back of Queue - Distance (Worst Lane) 449.4 ft
Queue Storage Ratio (Worst Lane) 0.11
Total Effective Stops 2359 veh/h 2831 pers/h
Effective Stop Rate 1.11 1.11
Proportion Queued 0.85 0.85
Performance Index 138.7 138.7

Cost (Total) 741.73 $/h 741.73 $/h
Fuel Consumption (Total) 61.8 gal/h
Carbon Dioxide (Total) 553.6 kg/h
Hydrocarbons (Total) 0.050 kg/h
Carbon Monoxide (Total) 0.657 kg/h
NOx (Total) 0.858 kg/h

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Site Model Variability Index (Iterations 3 to N): 0.0 %
Number of Iterations: 3 (Maximum: 10)
Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 100.0%   92.9%   0.0%

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1,018,435 veh/y 1,222,122 pers/y
Delay 5,060 veh-h/y 6,072 pers-h/y
Effective Stops 1,132,316 veh/y 1,358,780 pers/y
Travel Distance 641,369 veh-mi/y 769,643 pers-mi/y
Travel Time 22,691 veh-h/y 27,230 pers-h/y

Cost 356,032 $/y 356,032 $/y



Fuel Consumption 29,659 gal/y
Carbon Dioxide 265,723 kg/y
Hydrocarbons 24 kg/y
Carbon Monoxide 316 kg/y
NOx 412 kg/y
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MOVEMENT SUMMARY
Site: [Mantorville Ave & 16th St]

2038 PM ROUNDABOUT
Site Category: -
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: RoadName
3 L2 259 3.0 0.851 23.9 LOS C 25.4 649.7 1.00 1.37 2.11 26.6
8 T1 327 3.0 0.851 23.9 LOS C 25.4 649.7 1.00 1.37 2.11 26.6
18 R2 289 3.0 0.851 23.9 LOS C 25.4 649.7 1.00 1.37 2.11 26.0
Approach 875 3.0 0.851 23.9 LOS C 25.4 649.7 1.00 1.37 2.11 26.4

East: RoadName
1 L2 216 3.0 0.601 16.6 LOS C 4.6 116.7 0.80 0.99 1.37 28.6
6 T1 91 3.0 0.601 16.6 LOS C 4.6 116.7 0.80 0.99 1.37 28.6
16 R2 82 3.0 0.601 16.6 LOS C 4.6 116.7 0.80 0.99 1.37 27.9
Approach 389 3.0 0.601 16.6 LOS C 4.6 116.7 0.80 0.99 1.37 28.5

North: RoadName
7 L2 60 3.0 0.584 14.4 LOS B 4.7 121.4 0.78 0.95 1.25 30.2
4 T1 273 3.0 0.584 14.4 LOS B 4.7 121.4 0.78 0.95 1.25 30.2
14 R2 99 3.0 0.584 14.4 LOS B 4.7 121.4 0.78 0.95 1.25 29.5
Approach 432 3.0 0.584 14.4 LOS B 4.7 121.4 0.78 0.95 1.25 30.1

West: RoadName
5 L2 107 3.0 0.602 14.8 LOS B 5.2 132.7 0.78 0.97 1.29 29.8
2 T1 86 3.0 0.602 14.8 LOS B 5.2 132.7 0.78 0.97 1.29 29.8
12 R2 261 3.0 0.602 14.8 LOS B 5.2 132.7 0.78 0.97 1.29 29.1
Approach 453 3.0 0.602 14.8 LOS B 5.2 132.7 0.78 0.97 1.29 29.4

All Vehicles 2149 3.0 0.851 18.7 LOS C 25.4 649.7 0.87 1.13 1.63 28.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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INTERSECTION SUMMARY
Site: [Mantorville Ave & 16th St]

2038 PM ROUNDABOUT
Site Category: -
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Travel Speed (Average) 28.1 mph 28.1 mph
Travel Distance (Total) 1352.7 veh-mi/h 1623.2 pers-mi/h
Travel Time (Total) 48.2 veh-h/h 57.9 pers-h/h

Demand Flows (Total) 2149 veh/h 2579 pers/h
Percent Heavy Vehicles (Demand) 3.0 %
Degree of Saturation 0.851
Practical Spare Capacity -0.1 %
Effective Intersection Capacity 2525 veh/h

Control Delay (Total) 11.19 veh-h/h 13.42 pers-h/h
Control Delay (Average) 18.7 sec 18.7 sec
Control Delay (Worst Lane) 23.9 sec
Control Delay (Worst Movement) 23.9 sec 23.9 sec
Geometric Delay (Average) 0.0 sec
Stop-Line Delay (Average) 18.7 sec
Idling Time (Average) 9.3 sec
Intersection Level of Service (LOS) LOS C

95% Back of Queue - Vehicles (Worst Lane) 25.4 veh
95% Back of Queue - Distance (Worst Lane) 649.7 ft
Queue Storage Ratio (Worst Lane) 0.16
Total Effective Stops 2428 veh/h 2913 pers/h
Effective Stop Rate 1.13 1.13
Proportion Queued 0.87 0.87
Performance Index 154.7 154.7

Cost (Total) 755.22 $/h 755.22 $/h
Fuel Consumption (Total) 62.8 gal/h
Carbon Dioxide (Total) 562.6 kg/h
Hydrocarbons (Total) 0.051 kg/h
Carbon Monoxide (Total) 0.667 kg/h
NOx (Total) 0.877 kg/h

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Site Model Variability Index (Iterations 3 to N): 0.0 %
Number of Iterations: 3 (Maximum: 10)
Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 100.0%   93.5%   0.0%

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1,031,478 veh/y 1,237,774 pers/y
Delay 5,369 veh-h/y 6,443 pers-h/y
Effective Stops 1,165,362 veh/y 1,398,435 pers/y
Travel Distance 649,286 veh-mi/y 779,144 pers-mi/y
Travel Time 23,145 veh-h/y 27,774 pers-h/y

Cost 362,505 $/y 362,505 $/y



Fuel Consumption 30,143 gal/y
Carbon Dioxide 270,055 kg/y
Hydrocarbons 25 kg/y
Carbon Monoxide 320 kg/y
NOx 421 kg/y
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Appendix E-1 : All-Way Stop Warrants 

 



16TH & Mantorville

2038 Traffic Volumes

Multi‐Way Stop Warrants

MnDOT Warrants:

Met Not Met

A. Where traffic control signals are justified, the multiway stop is an 

interim measure that can be installed quickly to control traffic while 

arrangements are being made for the installation of the traffic control 

signal.



B. Five or more reported crashes in a 12‐month period that are 

susceptible to correction by a multi‐way stop installation. Such 

crashes include right‐turn and leftturn collisions as well as right‐angle 

collisions.



C. Minimum volumes:

1 The vehicular volume entering the intersection from the major street 

approaches (total of both approaches) averages at least 300 vehicles 

per hour for any 8 hours of an average day; and 

2 The combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches (total of both 

approaches) averages at least 200 units per hour for the same 8 

hours, with an average delay to minor‐street vehicular traffic of at 

least 30 seconds per vehicle during the highest hour; but



3 If the 85th‐percentile approach speed of the major street traffic 

exceeds 40 mph, the minimum vehicular volume warrants are 70 

percent of the values provided in Items 1 and 2. 

D. Where no single criterion is satisfied, but where Criteria B, C.1, and 

C.2 are all satisfied to 80 percent of the minimum values. Criterion 

C.3 is excluded from this condition.
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HCS7 Signal Warrants

__________________________________________Signal Warrants Analysis__________________________________________
File Name:                         2038Warrants.xsw
Analyst:                           ETOTT
Agency:                            WHKS
Date Performed:                    1/21/2019
Time Analyzed:                     2038
Jurisdiction:                      
Analysis Year:                     2038
Project Description:               KASSON MN
Units:                             U.S. Customary

___________________________________________________General__________________________________________________
Major Street Direction: NorthSouth               Population <10,000: No
Starting Time Interval: 7                         Coordinated Signal System: No
Median Type: Undivided                            Crashes Per Year: 0
Major Street Speed (mi/h): 0                      Adequate Trials of Crash Experience Alternatives: No
Nearest Signal (ft): 0                            

_____________________________________School Crossing and Roadway Network____________________________________
Number of Students in Highest Hour: 0             Two or More Major Routes: No
Number of Adequate Gaps in Period: 0              Weekend Count: No
Number of Minutes in Period: 0                    5year Growth Factor (%): 0

______________________________________________Railroad Crossing_____________________________________________
Grade Crossing Approach: None                     Rail Traffic (trains/day): 4
Highest Volume Hour with Trains: Unknown          High Occupancy Buses (%): 0
Distance to Stop Line (ft):                       TractorTrailer Trucks (%): 10

____________________________________________Geometry and Traffic____________________________________________
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|   L       T      R    |   L       T      R    |   L       T      R    |   L       T    R    |
|_______________________|_______________________|_______________________|_______________________|

No. Lanes  |   0       1      0    |   0       1      0    |   1       1      1    |   1       1    0    |
Lane Usage |          LTR          |          LTR          |   L       T      R    |   L       TR   |
____________________________________________________________________________________________________________
Traffic Volumes (veh/h)

|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|   L       T      R    |   L       T      R    |   L       T      R    |   L       T    R    |

Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |   94      79     0    |  201      84     0    |  234     198    275   |  127     226   90   |
08  09    |   1       0      0    |  112      0      0    |   4      107     78   |   32     148   0    |
09  10    |   1       0      0    |   48      1      0    |   0      118     50   |   15     128   1    |
10  11    |   6       0      0    |   54      0      0    |   0      113     61   |   7      139   1    |
11  12    |   1       0      0    |   55      0      0    |   4      156     54   |   16     157   0    |
12  13    |   0       0      0    |   68      0      0    |   1      161     67   |   13     174   0    |
13  14    |   4       0      0    |   54      0      0    |   5      150     49   |   11     193   0    |
14  15    |   1       0      0    |   71      0      0    |   1      206     95   |   43     228   0    |
15  16    |   4       0      0    |  207      0      0    |   5      227    139   |   32     223   0    |
16  17    |   4       0      0    |  139      1      0    |   5      262    300   |   55     249   0    |
17  18    |   98      79     0    |  199      84     0    |  238     301    266   |   55     251   91   |
18  19    |   1       0      0    |   85      0      0    |   0      177    167   |   27     128   0    |

Pedestrian Volumes and Gaps (Per Hour)
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|    Gaps      Volume   |    Gaps      Volume   |    Gaps      Volume   |    Gaps      Volume   |

Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |     0          0      |     0          0      |     0          0      |     0          0      |
08  09    |     0          0      |     0          0      |     0          0      |     0          0      |
09  10    |     0          0      |     0          0      |     0          0      |     0          0      |
10  11    |     0          0      |     0          0      |     0          0      |     0          0      |
11  12    |     0          0      |     0          0      |     0          0      |     0          0      |
12  13    |     0          0      |     0          0      |     0          0      |     0          0      |
13  14    |     0          0      |     0          0      |     0          0      |     0          0      |
14  15    |     0          0      |     0          0      |     0          0      |     0          0      |
15  16    |     0          0      |     0          0      |     0          0      |     0          0      |
16  17    |     0          0      |     0          0      |     0          0      |     0          0      |
17  18    |     0          0      |     0          0      |     0          0      |     0          0      |
18  19    |     0          0      |     0          0      |     0          0      |     0          0      |



Delay
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|  secs/veh   vehhrs   |  secs/veh   vehhrs   |  secs/veh   vehhrs   |  secs/veh   vehhrs   |

Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
08  09    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
09  10    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
10  11    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
11  12    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
12  13    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
13  14    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
14  15    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
15  16    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
16  17    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
17  18    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
18  19    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |

___________________________________________________Summary__________________________________________________
|Major  |Minor  |Total  |  1A   |  1A   |  1B   |  1B   |  2    |  3A   |  3B   |  4A   | 4B   |
|Volume |Volume |Volume |  100% |  80%  |  100% |  80%  |  100% |  100% |  100% |  100% | 100% |

Hour       |_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|
07  08    | 1150  | 285   | 1608  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  Yes  |  No   | No   |
08  09    | 369   | 112   | 482   |  No   |  No   |  No   |  No   |  No   |  No |  No   |  No   | No   |
09  10    | 312   | 49    | 362   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
10  11    | 321   | 54    | 381   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
11  12    | 387   | 55    | 443   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
12  13    | 416   | 68    | 484   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
13  14    | 408   | 54    | 466   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
14  15    | 573   | 71    | 645   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
15  16    | 626   | 207   | 837   |  Yes  |  Yes  |  No   |  No   |  No   |  No   |  No   |  No   | No   |
16  17    | 871   | 140   | 1015  |  No   |  Yes  |  No   |  Yes  |  No   |  No   |  No   |  No   | No   |
17  18    | 1202  | 283   | 1662  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  Yes  |  No   | No   |
18  19    | 499   | 85    | 585   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
Total      | 7134  | 1463  | 8970  |  3    |  4    |  2    |  3    |  2    |  0    |  2    |  0    | 0    |

___________________________________________________Results__________________________________________________
Warrant 1: EightHour Vehicular Volume                                                              [ ]   

A. Minimum Vehicular Volumes                                                                     [ ]   
B. Interruption of Continuous Traffic                                                            [ ]   
80% Vehicular and Interruption Volumes                                                       [ ]   

Warrant 2: FourHour Vehicular Volume                                                               [ ]   
FourHour Vehicular Volumes                                                                      [ ]   

Warrant 3: Peak Hour                                                                                [X]   
A. PeakHour Conditions                                                                          [ ]   
B. PeakHour Vehicular Volume Hours Met                                                          [X]   

Warrant 4: Pedestrian Volume                                                                        [ ]   
A. Four Hour Volumes                                                                             [ ]   
B. OneHour Volumes                                                                              [ ]   

Warrant 5: School Crossing                                                                          [ ]   
Gaps Same Period                                                                                 [ ]   
Student Volumes                                                                                  [ ]   
Nearest Traffic Control Signal                                                                   [ ]   

Warrant 6: Coordinated Signal System                                                                [ ]   
Degree of Platooning                                                                             [ ]   

Warrant 7: Crash Experience                                                                         [ ]   
A. Adequate Trials of Alternatives                                                               [ ]   
B. Reported Crashes                                                                              [ ]   
C. 80% Volumes for Warrants 1A, 1B or 4                                                      [ ]   

Warrant 8: Roadway Network                                                                          [ ]   
A. Weekday Volume                                                                                [ ]   
B. Weekend Volume                                                                      [ ]   



Warrant 9: Grade Crossing                                                                           [ ]   

A. Grade Crossing within 140 ft and [ ]   

B. PeakHour Vehicular Volumes                                                                   [ ]   

This text report was created in HCS™ Signal Warrants Version 7.7 on 1/21/2019 9:59:13 AM            
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APPENDIX G 

Cost Analysis 

 



Roundabout Cost Estimate

Item Unit Quantity  Unit Price   Cost 

1 REMOVAL OF PAVEMENT SY 4900 5.50$                              26,950$              

2 EXCAVATION CY 8267 10.00$                            82,670$              

3 TOPSOIL BORROW CY 400 15.00$                            6,000$                 

4 AGGREGATE BASE 8" CY 2352 30.00$                            70,560$              

5 CURB AND GUTTER LF 4100 30.00$                            123,000$            

6 HMA PAVEMENT 6" THICKNESS TON 2400 80.00$                            192,000$            

7 PAVED P.C. MEDIANS / TRUCK APRON SY 1300 43.00$                            55,900$              

8 STORM CATCH BASIN EACH 12 3,500.00$                      42,000$              

9 STORM SEWER LF 600 50.00$                            30,000$              

10 APRONS EACH 1 1,300.00$                      1,300$                 

11 TRAFFIC CONTROL LS 1 20,000.00$                    20,000$              

12 SELECT GRANULAR BORROW 20" CY 5915 20.00$                            118,300$            

13 4" PE SUBDRAIN LF 4100 5.0$                                20,500$              

14 MOBILIZATION LS 1 20,000.0$                      20,000$              

SUBTOTAL 809,180$             

10% CONTINGENCY 80,918$              

ENGINEERING 142,416$            

City Total 1,033,000$    



Traffic Signal Cost Estimate

Item Unit Quantity  Unit Price   Cost 

1 TRAFFIC SIGNAL SYSTEM LS 1 250,000.0$                250,000$             

2 REMOVAL OF PAVEMENT SY 5950 5.50$                          32,725$               

3 EXCAVATION CY 4623 10.00$                       46,230$               

4 TOPSOIL BORROW CY 500 15.00$                       7,500$                  

5 AGGREGATE BASE 8" CY 1315 30.00$                       39,450$               

6 CURB AND GUTTER LF 160 30.00$                       4,800$                  

7 HMA PAVEMENT 6" THICKNESS TON 2250 80.00$                       180,000$             

8 TRAFFIC CONTROL LS 1 20,000.00$                20,000$               

9 SELECT GRANULAR BORROW 20" CY 3308 20.00$                       66,160$               

10 4" PE SUBDRAIN LF 160 5.0$                            800$                     

11 MOBILIZATION LS 1 20,000.0$                  20,000$               

Subtotal 667,665$             

10% Contingency 66,767$               

ENGINEERING 117,509$             

City Total 852,000$        
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