
 

 
 
  
 

  
 
 
 

CITY OF TWIN FALLS, IDAHO 
 

SPECIAL MEETING NOTICE 
 
   

* * * * 

 The Monday, October 5, 2015, Twin Falls City Council 
meeting will start at 3:00 P.M., in the Twin Falls Council Chambers 
located at 305 Third Avenue East, Twin Falls, Idaho, for the 
purpose of touring Auger Falls.   
 
 The regular meeting will start at 5:00 p.m. in the Council 
Chambers.  
 
  
 
 
  
 
 
 

Leila A. Sanchez 
Deputy City Clerk/Recording Secretary 

 



COUNCIL MEMBERS: 
Suzanne     Jim    Shawn    Chris     Gregory   Don      Rebecca  
Hawkins    Munn   Barigar   Talkington   Lanting   Hall     Mills Sojka 
Vice Mayor                    Mayor 

            
 
 
 

3:00 P.M. - Tour of Auger Falls 
PLEDGE OF ALLEGIANCE TO THE FLAG  
CONFIRMATION OF QUORUM 
CONSIDERATION OF THE AMENDMENTS TO THE AGENDA  
PROCLAMATIONS:   Harold Gerber Day 
GENERAL PUBLIC INPUT   

5:00 - AGENDA ITEMS   
I. CONSENT CALENDAR: 

1. Request to approve the Accounts Payable for September 22 through 
October 5, 2015. 

2. Request to accept the Improvement Agreement for the purpose of developing 
Westpark Commercial Subdivision No. 9. 

3. Request to approve the Sidewalk Improvement Deferral Agreement for      
153 Wiseman Avenue for Linda Cameron. 

4. Request to approve the Findings of Fact, Conclusions of Law for the Final 
Plat for Westpark Commercial Subdivision #9. 

Purpose: 
Action 
 
Action 
 
Action 
 
Action 

By: 
Sharon Bryan 
 
Troy Vitek  
 
Troy Vitek 
 
Jonathan Spendlove 
 

II. ITEMS FOR CONSIDERATION: 
1. Award presentation for outgoing Airport Board Member Dan Olmstead. 
2. Request to confirm the appointment of Abbie Mashaal to the Airport Advisory 

Board. 
3. Request to approve the renewal of the City & County Intergovernmental 

Cooperation Agreement for the Operation of Joslin Field, Magic Valley 
Regional Airport. 

4. Request to approve the construction timing on infrastructure for Interstate 
Amusement Subdivision, a Conveyance Plat.  

5. Review of the City’s leaf collection program and possible action regarding the 
future of the program. 

6. Request to provide input on the Greater Area Twin Falls Transportation 
Committee’s (GTFATC) project priority list.  

7. Request to approve a contract between the City of Twin Falls and Starr 
Corporation to act as the City’s Construction Manager/General Contractor on 
the City Hall/Public Safety Complex project.  

8. Second Reading: Request to adopt Ordinance 3106, amending Twin Falls 
City Code, Title 1. 

9. Public input and/or items from the City Manager and City Council. 

Purpose: 
Presentation 
Action 
 
Action 
 
 
Action 
 
Review/ 
Action 
Action  
 
Action 
 
 
Action 
 
 

By: 
Bill Carberry 
Bill Carberry 
 
Bill Carberry 
 
 
Jonathan Spendlove 
 
Jon Caton 
 
Jacqueline Fields  
 
Travis Rothweiler 
 
 
Travis Rothweiler 
 
 

III. ADVISORY BOARD REPORTS/ANNOUNCEMENTS:   
IV. PUBLIC HEARINGS:              6:00 P.M.  

1. Request for Vacation of a 15’ utility easement along westerly boundary of Lots 1, 2, 
3, 4, 5 & 6 Block 1 and a 15’ utility easement along easterly boundary of Lots 1, 2, 3, 
4 and Tract A Block 2 of the Eldridge Commercial Subdivision located north of the 
intersection of Eldridge Avenue & Madrin Street c/o The Edmunds Group, LLC & 
Larry Fairbanks (app. 2747) 

 
PH/Action 

 
Ken Edmunds 
Jonathon Spendlove 

. ADJOURNMENT:     
Any person(s) needing special accommodations to participate in the above noticed meeting could contact Leila Sanchez at (208) 735-
7287 at least two working days before the meeting.  Si desea esta información en español, llame Leila Sanchez  (208)735-7287. 
 
 
 

AGENDA 
Meeting of the Twin Falls City Council - Monday, October 5, 2015 - City Council Chambers 

3:00 P.M. - 305 3rd Avenue East -Twin Falls, Idaho 
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Twin Falls City Council-Public Hearing Procedures for Zoning Requests 
 

1. Prior to opening the first Public Hearing of the session, the Mayor shall review the public hearing procedures. 
2. Individuals wishing to testify or speak before the City Council shall wait to be recognized by the Mayor, approach the 

microphone/podium, state their name and address, then proceed with their comments.  Following their statements, 
they shall write their name and address on the record sheet(s) provided by the City Clerk.  The City Clerk shall make 
an audio recording of the Public Hearing. 

3. The Applicant, or the spokesperson for the Applicant, will make a presentation on the application/request (request).  
No changes to the request may be made by the applicant after the publication of the Notice of Public Hearing.  The 
presentation should include the following: 

• A complete explanation and description of the request. 
• Why the request is being made. 
• Location of the Property. 
• Impacts on the surrounding properties and efforts to mitigate those impacts. 

Applicant is limited to 15 minutes, unless a written request for additional time is received, at least 72 hours prior to the 
hearing, and granted by the Mayor. 

4. A City Staff Report shall summarize the application and history of the request. 
• The City Council may ask questions of staff or the applicant pertaining to the request. 

5. The general public will then be given the opportunity to provide their testimony regarding the request.  The Mayor may 
limit public testimony to no less than two minutes per person. 

• Five or more individuals, having received personal public notice of the application under consideration, may 
select by written petition, a spokesperson.  The written petition must be received at least 72 hours prior to the 
hearing and must be granted by the mayor.  The spokesperson shall be limited to 15 minutes.   

• Written comments, including e-mail, shall be either read into the record or displayed to the public on the 
overhead projector. 

• Following the Public Testimony, the applicant is permitted five (5) minutes to respond to Public Testimony. 
 

6. Following the Public Testimony and Applicant’s response, the hearing shall continue.  The City Council, as recognized 
by the Mayor, shall be allowed to question the Applicant, Staff or anyone who has testified.  The Mayor may again 
establish time limits. 

7. The Mayor shall close the Public Hearing.  The City Council shall deliberate on the request.  Deliberations and decisions 
shall be based upon the information and testimony provided during the Public Hearing.  Once the Public Hearing is 
closed, additional testimony from the staff, applicant or public is not allowed.  Legal or procedural questions may be 
directed to the City Attorney. 

* Any person not conforming to the above rules may be prohibited from speaking.  Persons refusing to comply with such 
prohibitions may be asked to leave the hearing and, thereafter removed from the room by order of the Mayor. 

 



 
 

Tour: 
Walking Tour of the Auger Falls Recycled Water Wetlands.  Please wear clothing and shoes appropriate for 
walking through rugged landscape and areas of heavy vegetation! 
 

Time Estimate: 
30 to 45 minutes on site plus travel time to and from the site. 
  

Background: 
The City of Twin Falls has constructed about 6 acres of ponds for the reuse of treated wastewater within the 
Auger Falls Heritage Park.  This effort included the installation of pump station and approximately 2 miles of 
18” pipeline and road improvements to deliver treated wastewater to the Auger Falls site, where it is being 
used to create wetlands for wildlife habitat.  
 
The tour is intended to show the Council what improvements have been made and provide general 
information about the work that has been done.   
 

Attachement: 
 Site map. 

 

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Lee Glaesemann, Staff Engineer 
 





 
 

                                      Office of the Mayor 
City of Twin Falls 

 

Whereas: Architect Harold Gerber, a long standing and prominent businessman, is being honored for the 
many contributions he has made to the City of Twin Falls. 

 
Whereas: He has been instrumental in designing and remodeling many businesses and City of Twin Falls  
  Facilities.  
 
Whereas: His accomplishments include, but are not limited to, the designing and remodeling of the former 

Shelby’s Grocery; Twin Falls High School’s Cafeteria; banks located on Blue Lakes Boulevard, 
including First Federal Savings Bank, D. L. Evans Bank, Farmers National Bank, and U.S. Bank; 
the former S&H Green Stamp Building; Herrett Center for Arts & Science; the former Twin Falls 
Area Chamber of Commerce; as well as many prominent local homes.   

 
Whereas: For the City of Twin Falls he designed and remodeled the Twin Falls Public Library Addition,  

Joslin  Field Magic Valley Regional Airport, City Park Band Shell Addition, and the existing Council  
 Chambers. 

 
Whereas: He has been an active member of our community, and was a member of Twin Falls 

Toastmaster/Club 149 for 65 years.   
 
NOW, THEREFORE, I, Don Hall, Mayor of the City of Twin Falls, proclaim October 5, 2015, to be 
 

 
and encourage all to join in this observance. 
 
 IN WITNESS WHEREOF, I set my hand  
 and cause our seal to be affixed.   
 
 _______________________________________ 
 Mayor Don Hall 
 
 Attest:  _________________________________ 
         Leila A. Sanchez, Deputy City Clerk  
   
 
 

 
 

      



 
 

Request: 
Consideration of a request to accept the Improvement Agreement for the purpose of developing Westpark 
Commercial Subdivision No. 9. 

Time Estimate: 
The staff presentation will take approximately 2 minutes. 

Background: 
The final plat was approved on September 14, 2015. Prior to development, an Improvement Agreement is 
required. The developer is meeting that requirement with this document. 

Approval Process: 
Accepting the Improvement Agreement allows the developer to develop the lots. After acceptance of utilities 
or a financial guarantee provided to the City, the lots can be removed from trust and sold. 

Budget Impact: 
There is no significant budget impact associated with the Council’s approval of this request. 

Regulatory Impact: 
Approval of this request will allow the applicant to proceed to develop the property. 

Conclusion: 
Staff recommends that the Council approve the request and authorize the Mayor to sign the Improvement 
Agreement. 

Attachments: 
1. Improvement Agreement. 

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Troy Vitek, Assistant City Engineer 
 







































 
 

 
Request: 

Sidewalk Improvement Deferral Agreement – 153 Wiseman Avenue for Linda Cameron. 
Time Estimate: 

The presentation will take approximately 5 minutes. 
Background: 

The homeowner wishes to add on to the existing house as well as build a covered porch. A building permit would 
require frontage improvements, such as sidewalk installation. This home is located in an older neighborhood that only 
has curb & gutter. There are no sidewalks in this neighborhood. Due to the nature of this neighborhood and the fact 
that there are no adjoining sidewalks to tie into, the homeowner is requesting a deferral on the sidewalk requirement. 
  

Approval Process: 
City Code 10-11-5 (B) states the City Engineer may defer construction if the improvement would create a traffic hazard 
or unusual drainage problem. Staff believes construction of sidewalk at this location is not warranted at this time. 

Budget Impact: 
There is no significant budget impact associated with the Council’s approval of this request. 

Regulatory Impact: 
Approval of this request will allow the owner to defer construction until the City Engineer requires construction. 

Conclusion: 
Staff recommends that the Council approve the request as presented. 

Attachments: 
1. Location maps 
2. Site Photos 
3. Sidewalk Deferral Agreement 

 
 

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Troy Vitek, Assistant City Engineer 
 















 

BEFORE THE CITY COUNCIL 
OF THE CITY OF TWIN FALLS 
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In Re:                                  ) 
                                        ) 
Final Plat Application,  )                      FINDINGS OF FACT, 
                                        )      
Westpark Commercial Subdivision #9                            )                 CONCLUSIONS OF LAW, 
c/o EHM Engineers, Inc.-Martens )  
Applicant(s).      )              AND DECISION 
                         )                  

         
 
 This matter having come before the City Council of the City of Twin Falls, Idaho on September 14, 

2015 for consideration of the final plat of the Westpark Commercial Subdivision #9-A PUD, approximately 3.86 

(+/-) acres, consisting of 3 lots and 1 tract located north of Pole Line Road & west of Canyon Crest Drive, and the 

City Council having heard testimony from interested parties, having received written Findings from the Planning 

and Zoning Commission and being fully advised in the matter, now makes the following 

FINDINGS OF FACT 
1. Applicant has requested approval of the final plat of the Westpark Commercial Subdivision #9-A PUD, 

approximately 3.86 (+/-) acres, consisting of 3 lots and 1 tract located north of Pole Line Road & west of Canyon 

Crest Drive. 

 2. The property in question is zoned C-1 PUD pursuant to the Zoning Ordinance of the City of Twin 

Falls.  The property is designated as Commercial Retail in the duly adopted Comprehensive Plan of the City of 

Twin Falls. 

 3. The existing neighboring land uses in the immediate area of this property are:  to the north, 

Undeveloped; to the south, Pole Line Road; to the east, Denny’s Restaurant; to the west, Undeveloped. 

 4. The City Engineering Office has reviewed the final plat and has approved the proposed street 

accesses and public utility extensions, subject to availability of such services at the time of development.   The 



developer will pay all costs of public improvements, including but not limited to streets, curb gutter and sidewalks, 

sewer, water and pressurized irrigation systems.  The proposed development includes dedication of additional 

right-of-way in compliance with the Master Street Plan.  

 Based on the foregoing Findings of Fact and the regulations and standards set forth below, the City 

Council hereby makes the following 

CONCLUSIONS OF LAW 

 1. The final plat of the Westpark Commercial Subdivision #9-A PUD, approximately 3.86 (+/-) 

acres, consisting of 3 lots and 1 tract located north of Pole Line Road & west of Canyon Crest Drive is in 

conformance with the objectives of the zoning ordinance and the policy for developments in Twin Falls City Code 

§10-1-4.  Specifically, the land can be used safely for building purposes without danger to health or peril from fire, 

flood or other menace, proper provision has been made for drainage, water sewerage and capital improvements 

including schools, parks, recreation facilities, transportation facilities and improvements, all existing and proposed 

public improvements conform to the Comprehensive Plan. 

2. The final plat is in conformance with the Comprehensive Plan as required by Twin Falls City 

Code §10-12-2.3(H)(2)(a). 

3. Public services are currently available to accommodate the proposed development, as 

required by Twin Falls City Code §10-12-2.3(H) (2) (b).  Public services may not be available at the time of 

development, depending upon the speed of development of this and other subdivisions and the ability of the 

City to obtain additional water and/or sewer capacity. 

 4. The development of streets, sewer, water, irrigation, dedication of park land and other public 

improvements at the cost of the developer will not adversely affect any capital improvement plan and will 

integrate with existing public facilities, as required by Twin Falls City Code §10-12-2.3(H)(2)(c). 

 5. There is sufficient public financial capability of supporting services for the proposed 

development, as required by Twin Falls City Code §10-12-2.3(H)(2)(d). 

 6. There are no other health, safety or environmental problems associated with the proposed 

development that were brought to the City Council’s attention, per Twin Falls City Code §10-12- 2.3(H)(2)(e). 



 7.    The final plat is in conformance with the Preliminary Plat. Based on the foregoing Conclusions 

of Law, the Twin Falls City Council hereby enters the following 

DECISION 

 The request for approval of the final plat of the Westpark Commercial Subdivision #9-A PUD, 

approximately 3.86 (+/-) acres, consisting of 3 lots and 1 tract located north of Pole Line Road & west of Canyon 

Crest Drive is hereby granted, subject to final technical review by the City Engineer’s Office and subject to the 

conditions which are attached as “Exhibit No. A”, and incorporated by reference as though fully set forth 

herein.  The applicant shall comply with all applicable requirements of the Adopted Standard Drawings, the 

Zoning Ordinance, and the City Code of the City of Twin Falls. 

 
MAYOR - TWIN FALLS CITY COUNCIL 

 
DATE 

 
“EXHIBIT NO. A” 
 
1. Subject to final technical review and amendments as required by Building, Engineering, Fire and 

Zoning Officials to ensure compliance with all applicable City Code requirements and standards. 
2. Subject to compliance with Northbridge PUD 
3. Subject to the deed being revised in Westpark Commercial Subdivision #3, Lot 4 to exclude this 

subdivision, if approved.  
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____________________________________________________________________________________________ 
 

Request: An Award Presentation for Outgoing Airport Board Member Dan 
Olmstead 
 
Time Estimate: Approximately 3 minutes  
 
Background:   
 
Dan Olmstead has served one partial term and two full terms on the Airport Board 
including the position of Chairman.  Mr. Olmstead regularly attended meetings and 
served on subcommittees when additional time was required.   
 
Fully understanding what an economic engine the airport is, Dan was instrumental 
in helping navigate through the Small Community Air Service Grant the City 
received, ultimately leading to the transition from 30-seat turboprops to 50-seat 
regional jets we enjoy today.  Over the years, Dan has helped by joining with other 
economic development officials to visit with SkyWest at their corporate office in St. 
George, UT. 
 
Dan is an active private pilot, member of Twin Falls Fliers flight club, and a sought 
after back country instructor pilot. 
 
Dan’s effort, support, and commitment to the airport and our community has been 
outstanding and we honor him today. 
 
 
Conclusion: On behalf of the Airport Advisory Board, staff recommends City 
Council honor Dan Olmstead for his service to the Airport Advisory Board. 
 
 

 
October 5, 2015 City Council Meeting 
 
To: Honorable Mayor and City Council 
 
From: Bill Carberry, Airport Manager 
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____________________________________________________________________________________________ 
 

Request: Consideration of a request to confirm the appointment of Abbie Mashaal 
to the Airport Advisory Board. 
 
Time Estimate: The presentation will take approximately 3 minutes.  Following 
the presentation, additional time may be necessary for questions. 
Background:   The City advertised for applicants interested in becoming a City 
representative on the Airport Board due to the departure of Dan Olmstead, who 
served his maximum 2 terms. Staff worked with the City PIO in issuing two 
separate press releases and listing the opening on the City Web page. 
 
An interview committee composed of Mayor Don Hall, Airport Liaison Chris 
Talkington, pending Airport Board Chairman elect Mark Cutler, and Airport 
Manager Bill Carberry interviewed 4 candidates earlier this month.  The committee 
was impressed with Mr. Mashaal and unanimously agreed to recommend him. Mr. 
Mashaal revealed a good understanding of current airport operations and 
development goals. He formerly operated his skydiving business at the airport and 
currently maintains an airplane at Joslin Field. He lives in the city limits and 
continues to operate his skydiving business at a few airports in our region. 
 
Approval Process: City Code 8-7-3 says that Airport Board members are 
appointed by the Mayor and confirmed by the City Council. 
Budget Impact: None  
Regulatory Impact: Approval of this request will maintain full membership on 
the Airport Advisory Board. 
Conclusion: I request that the Council confirm my appointment of Abbie Mashaal 
to the Airport Advisory Board. 

 
October 5, 2015, City Council Meeting 
 
To: City Council 
 
From: Mayor Don Hall 



 
 

Request:  
Consideration of a Renewal of the City & County Intergovernmental Cooperation Agreement for 
the Operation of Joslin Field, Magic Valley Regional Airport 
 
Time Estimate:  Approximately 5 minutes with additional time for questions 

Background: 
Both City and County officials felt it was time to update and renew the original 1968 agreement.  
A renewal of this agreement continues the partnership and commitment to operate and develop 
Joslin Field.  The new agreement was approved and signed by the County at their 
Commissioner’s meeting September 23rd. 
 
In large part, the new agreement continues with the same underling terms as the existing 1968 
agreement:  
 
*The Airport Advisory Board’s representation and operating principles remain unchanged; 
 
*The partnership relating to the equal funding of the airport remains unchanged;  
 
*The section relating to the operation of the airport has been revised to clarify that the day to day 
routine responsibility for the management of the airport is the City’s;   
 
* Both parties remain as co-sponsors in the eyes of the Federal Aviation Administration (FAA) 
and both will approve and sign-off on FAA applications, grants, and related contracts and 
agreements; 
 
*A new section has been added seeking to maintain a cooperative approach between the City and 
County relating to land use planning and zoning surrounding the airport. 
 
Budget Impact:  The City and County remain as equal contributors to the airport budget.    
 
Regulatory Impact:  The Federal Aviation Administration has reviewed the agreement and is 
satisfied that both entities will remain as co-sponsors of the airport and will mutually maintain 
responsibilities as such. 
 
Conclusion: After having reviewed the agreement with the Airport Board, and gaining approval 
from the County, Staff recommends the Council also approve renewal of the revised agreement 
and authorize the Mayor to sign. 
 
Attachments: Copy of the new 2015 agreement. 

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Bill Carberry, Airport Manager 
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INTERGOVERNMENTAL COOPERATION AGREEMENT 
FOR THE OPERATION OF 

JOSLIN FIELD, MAGIC VALLEY REGIONAL AIRPORT 
 

INTERGOVERNMENTAL AGREEMENT, hereafter “Agreement”, made and entered 

into the_____ day of _____, _____   by and between the City of Twin Falls, an Idaho municipal 

corporation, hereafter “City”, and Twin Falls County, a political subdivision of the State of 

Idaho, hereafter “County” for the joint operation of Joslin Field, Magic Valley Regional Airport, 

hereafter “Airport”. 

WHEREAS, the City and County have jointly constructed and developed the Airport 

which is located within the territorial boundaries of the County, pursuant to the statutory 

authority granted by Chapter 4 of Title 21 of the Idaho Code; and,  

WHEREAS, pursuant to the authority granted in Idaho Code Sections 67-2326 and 67-

2328, the City and County desire to enter into an Intergovernmental Agreement for the continued 

operation of the Airport.  

NOW THEREFORE, the parties agree as follows: 

1) – DURATION: The duration of this Agreement is twenty (20 years), beginning 

October 1, 2015, and ending September 30, 2035, unless terminated earlier as provided for in 

this Agreement. The 1968 Agreement shall terminate upon the effective date of this Agreement. 

2) – AIRPORT ADVISORY COMMISSION: The parties have agreed to the creation 

of an Airport Advisory Commission of six (6) members. The members are selected three (3) by 

the City and three (3) by the County from the general populace residing within the respective 

jurisdictions. No member of said Airport Advisory Commission may hold an elective public 

office. The term of each member shall be three (3) years. Any vacancy which occurs on this 

Commission shall be filled by the jurisdiction losing a position on the Airport Advisory 



INTERGOVERNMENTAL COOPERATION AGREEMENT - 2 
 

Commission and for the remaining portion of the vacated term. No compensation shall be 

provided for members of the Airport Advisory Commission. Each jurisdiction may appoint a 

nonvoting, ex officio member of the Commission from the respective governing body. The 

Commission shall elect a chairman for the conduct of business, and the Airport Manager shall 

serve as secretary and a nonvoting ex officio member of the Commission. 

The Airport Advisory Commission shall plan the operation, construction, improvement 

and development of said Airport; shall recommend the annual budget for operation, 

improvement, construction and development of said   Airport; shall recommend employment of 

Airport personnel; consider and recommend contract and lease provisions for all operations 

conducted at the Airport and shall recommend and advise generally the respective governing 

bodies as to all matters concerning the Airport. 

All meetings of the Airport Advisory Commission shall be called by the Airport Manager 

or the chairman of the Airport Advisory Commission and shall be conducted at the Airport. A 

quorum shall consist of four (4) representatives. The passage of any action shall require a 

minimum of four (4) votes.   

3) – OPERATION: The City and County shall be co-sponsors responsible for 

administrative execution of all FAA grant applications and awards, and to fulfill all assurances 

required in such applications and awards. This co-sponsorship relationship will require both the 

City and County to authorize and execute FAA grant applications, awards and contracts.  All 

future land acquisitions will be recorded in both the name of the City and County. The City shall 

be solely responsible for the management, control, and supervision of all routine business and 

affairs of the Airport.   The City Manager and the Airport Manager shall be responsible to ensure 

that Airport maintenance and operation is performed pursuant to this agreement and to the 
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Airport budget approved by the City Council and County Commissioners, and to the City and 

County’s federal grant obligations.  

4) – FINANCES:  The Airport Advisory Commission shall approve a preliminary annual 

budget for each fiscal year, showing the anticipated revenues and expenditures for the next 

budget year.  

The Twin Falls County Commissioners, City Manager, City Financial Officer, and 

Airport Manager shall meet at least once per year during the month of June to discuss the affairs 

of the Airport, to include the current and pending annual budget; administration of the 

Agreement; and any extra ordinary expenditures, other than those for the day to day operation of 

the Airport, prior to the commitment of such expenditure.  The Airport Manager will be available 

as requested throughout the year to discuss the airport budget. 

The City shall levy and contribute 50% of the property tax supported revenue required for 

maintenance and operation of the Airport, as approved during the annual airport budget meeting. 

The City’s contribution shall be the amount shown on the line item for “Airport” on the City’s 

annual L-2 form under “Balance to be levied.” The County shall contribute an amount equal to 

the City’s contribution. Any costs not provided for in the current Airport budget shall be 

approved by the City Council and County Commissioners prior to incurring said costs. 

Use may be made of the City administrative and other department personnel, equipment, 

and facilities to effect an economical operation of said airport and the City shall receive credit for 

the use of same upon the annual obligation of the City hereunder. Any reduction the City may 

receive shall not affect the County’s contribution. It is further provided that the accounting 

procedure for the paying of the expenses of the airport operation which are presently being used 
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by the City will be continued.  All FAA audit requirements will be the responsibility of the City 

finance department.   

The parties hereto acknowledge the constitutional limitations on indebtedness imposed by 

Article VIII Section 3 of the Idaho Constitution. Budget approval shall be only for “ordinary and 

necessary expenses” in the operation of the airport during the next budget year, except as 

provided for in Article VIII Section 3E, permitting revenue and special facility bond financing 

for airports. 

5) - COOPERATIVE LAND USE PLANNING AND ZONING: The City and County 

will work cooperatively, per Idaho Code 21-502 and 67-6508, to establish compatible land use 

planning and zoning in the surrounding airport environs.  Such planning and zoning will be 

conducted in order to help provide for the safety of airport operations and to help prevent the 

creation or establishment of aviation hazards.  

6) - AMENDMENT TO THE AGREEMENT: No amendment to this Agreement shall 

be valid and enforceable unless reduced to writing and authorized and signed by the parties. 

7) – TERMINATION: This Agreement may be terminated by either party by providing 

written notice of termination at least six (6) months prior to the beginning of the next fiscal year 

(October 1). This Agreement does not establish a separate legal entity to conduct a joint or 

cooperative undertaking, as provided for in Idaho Code 67-2328(d). Any real property acquired 

or improved while this Agreement is in effect must remain available for the use of this publicly 

funded airport facility, pursuant to the requirements of FAA funding grants, and shall not be 

disposed of, but shall remain available for use of the airport operations.  In the event the airport 

permanently ceases operation, the real property will revert back to the owner of record.  
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Dated this ______day of ______, 2015. 

IN WITNESS WHEREOF, the parties have cause this Agreement to be executed by their 

duly authorized representatives. 

CITY OF TWIN FALLS, IDAHO 

 

__________________________________________ 
Don Hall, Mayor 
 
 

ATTEST: __________________________________ 
               Deputy City Clerk 
 
 
 
 

COUNTY OF TWIN FALLS, IDAHO 
 
 
__________________________________________ 
Chairman, Board of County Commissioners 
 

 
ATTEST: __________________________________ 
               Deputy County Clerk 



N:\CommDev\Planning & Zoning\Agenda 2015\10-05-15 CC\Nathan Welch - 10-12-2-5\Report and Attachments\Welch - Development Inquiry.doc 

 

 
_____________________________________________________________________________________ 
 
Request:  Consideration of timing on infrastructure construction for Interstate Amusement 

Subdivision, a Conveyance Plat. 

 

Time Estimate: Approximately 5 Minutes, with additional time for questions. 

 

Background: In June 2015, the City passed Ordinance 3098 which modified City Code Section 

10-12-2-5: Conveyance Plats. This modification allowed for the City Council to review the 

construction timing of street and utility improvements for parcels within a conveyance plat. 

 

We have received an inquiry to develop Lot 2 of the Interstate Amusement Subdivision 

Conveyance Plat (see attachment #2 for detail). With that inquiry, the proposed Developer has 

requested to construct the street and utility infrastructure for Lot 2 exclusively from Lot 1. With 

the newly passed Ordinance, the Developer has the ability to petition the Council to separate the 

development of these lots. 

 

Approval Process:  

City Code 10-12-2-5 states the City Council may require construction of street and utility 

improvements on both parcels.  

 

Budget Impact: There is no significant budget impact associated with this request. 

 

Regulatory Impact: Approval of this request will allow the applicant to pursue development 

and construction of the improvements for Lot 2 (see attachment #2 for detail).  

 

Conclusion: Staff believes the adjacent parcel (Lot 1) is large enough to warrant those 

infrastructure improvements being installed when it is developed in its time. 

 

Attachments:    

 

1. Vicinity Map 
2. Interstate Amusement Subdivision Conveyance Plat 
3. Ordinance 3098 

 

 

Date: Monday October 5, 2015  
 

To: Honorable Mayor and City Council 
 

From:  Jonathan Spendlove, Community Development Department 
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MVicinity Map - Development Inquiry
Reference Only

Lot proposed to be
developed. Adjacent
Street Improvements
and Utilities would be

installed during
construction.

Applicant is asking to not install Utility
Infrastructure and Street Improvements for
this Lot and adjacent frontage at this time.

Separate Subdivision,
Required Improvements

already installed.



Lot proposed to be
developed. Adjacent
Street Improvements
and Utilities would be

installed during
construction.

Applicant is asking to not install Utility
Infrastructure and Street Improvements for
this Lot and adjacent frontage at this time.





 
 

Request: 

 A review of the City’s leaf collection program to determine whether the costs associated with this free to the 
public leaf collection service is worth the benefit provided to the limited number of citizens that utilize it.  

Time Estimate: 
The staff presentation will take approximately 15 minutes. 
Following the presentations, staff anticipates some time for questions and answers…  

Background: 
This review is necessitated by the construction of an equipment storage building by the City 
Parks/Recreation Department on the site previously used for leaf collection. A new site could be 
constructed adjacent to the old site using Street Dept. crews and equipment. But, before we go to the time 
and expense to construct a new site, I feel that it would be prudent to discuss what we’ve done in the past 
and what we may need to consider for the future.   
    
This program was initially started to stem the amount of leaves being illegally deposited into the street and 
curb lines by homeowners by providing a free disposal site. The intent was that we would “compost” the 
leaves and the compost would be applied to City Parks/properties. But, as far as us using the leaves we 
take in for compost in City Parks, that’s got to be one of those “urban legends” like we sold all our snow 
equipment. The Parks Dept. has never really been interested in using any of the leaves we collect. They 
are concerned about disease issues and the amount of trash in the leaves.  
 
Realistically, nobody wants them and because of that we currently have about six years’ worth of leaves 
stockpiled over by the dog pound that we don’t know what to do with. Without a real composting program 
and the associated cost and equipment needed to run one, the leaves we’ve accumulated so far are of no 
use to anybody. 

  
Street Dept. personnel have always been responsible for taking care of the “heavy lifting” involving the leaf 
disposal site. We are constantly cleaning up the illegal dumping, the moving and stockpiling of leaves from 
the collection site to the dog pound and pushing up of the leaves deposited in or outside of the leaf 
collection area. These activities involving the leaf collection site occurs during one of our most busy times 
of the year and often times takes away from some other maintenance activity (patching, crack sealing, 
sweeping).  
 
We have also had continual incidental expenses incurred by illegal dumping at the leaf collection site. A few 
examples of some of the illegally dumped items are household waste, couches, kitchen sinks, toilets, tires 
and just about anything else you can imagine. Garbage has to be separated from the leaf pile and loaded 
on trucks to be properly disposed at the transfer station at an additional cost to the City.  Without constant 
monitoring this illegal dumping will surely continue.  

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Jon Caton, P.E., Public Works Director 
 



 
It has also been the experience of Street Department personnel that local lawn care businesses are 
probably one of the major users of this free leaf collection program. These companies are charging a fee to 
their customers for lawn and tree maintenance and then let them dispose of their leaves and tree trimmings 
for free at our leaf collection site. I’ve even heard of these businesses hauling leaves collected from 
adjacent communities to our site to avoid disposal fees. 
 
Lastly, the city is not currently running a composting program that would meet the requirements of the 
Department of Environmental Quality in accordance with IDAPA 58.01.06, “Solid Waste Management 
Rules”. 
 

Approval Process: 
Requires Council Approval 

Budget Impact: 

 See conclusion. 

Regulatory Impact: 

Conclusion: 
Staff recommends the following: 
1. Take a phased approach to discontinue these services.   

a. First—Allow one final year of leaf collection to occur on Maxwell Ave. 
b. Inform and educate the Public on alternatives to these free services and remind them of 

current City Code dealing with depositing leaves/debris in the street/curb line. Alternatives 
include: regular garbage pickup, local waste transfer station, Hub Butte landfill and 
personal recycling. 

c. Discontinue the Christmas Tree collection this year and provide public education on 
alternatives to this service. 

Attachments:   

 None 



 
 

Request: 
Consideration of a request to provide input on the Greater Area Twin Falls Transportation Committee’s 
(GTFATC) project priority list.  

Time Estimate: 
The staff presentation will take approximately 30 minutes. Gary Young, Chair of the GTFATC, will be available 
to talk about the Committee’s open meeting law compliance and address questions associated with the 
Southeast Twin Falls Corridor Study. 

Background: 
The City is a member of the Greater Twin Falls Area Transportation Committee (GTFATC). This committee 
discusses regional transportation related issues and provides input to legislators related to transportation 
needs. It develops a priority list which the Idaho Transportation Department (ITD) uses as a tool when 
developing and recommending projects for inclusion in the State Transportation Improvement Program. 
When ITD secured funding to update the Southeast Twin Falls Corridor Study, one of the products was a 
proposal for localized safety and capacity improvements. These were presented to the GTFAC for 
concurrence and are summarized in the first 2 attachments. 
 
There are 3 projects in or near the City that are/should be considered for safety or other highway funds:  

• I-2 Advanced Warning Beacon on the south leg of the Washington St. South (SH-74) and Orchard 
intersection, 

• I-7 Addition/replacement of signal heads on Kimberly Rd (US-30) & Locust to allow protected 
movements, 

• I-3 Install left turn bays on Kimberly Rd (US-30) at 3300 E. 

These are all worthy and potentially equal projects. Staff priority is I-3, I-7 then I-2. I-3 is directly related to 
strategic plan goal “Objective PC2.1B: Review transportation infrastructure, including truck routes, that 
supports industrial land uses to determine how the City can work with the region to improve the systems.” 
even though 3300 E is not a truck route.  
 
There are numerous capacity projects (9 of the 10) that affect the City directly. Many of these projects 
included State Highway roads. The funding for these could be state funding or a combination of funds. 
Shoshone St., Blue Lakes and Washington St. South projects fall into this category.  
 
The strategic plans goals that address capacity in the form of emergency response time vs. congestions 
and in the form of maintaining our roadways through appropriate maintenance. In addition, there is 
“Objective PC1.2A: Address the impact of U.S. Highway 30 on downtown and determine how we can work 
with partners such as ITD to improve the system. “  Projects that support this goal, at least somewhat 
indirectly, include I-8, I-9, I-11, I-13.  

Date:  Monday, October 5, 2015 
 
To: Honorable Mayor and City Council 
 
From: Jacqueline D Fields, City Engineer 
 



S-4 and S-2 are significant capacity projects. S-4 on Washington St S is a widening of SH-74 and S-2 is a 
communal jurisdiction project. Sections of that project are under ITD or TF Highway District jurisdiction. 
Eastland from US-30 to Orchard, specifically the railroad underpass is also a worthy improvement.  
 
Staff suggests prioritizing the downtown related improvement (I-8, 9, 11 & 13) first and placing the north 
south arterial capacity projects on the list with Washington ST S first, then Blue Lakes and finally Eastland.    
 
Placing a 4-way stop condition at the intersection of Orchard and Blue Lakes has been discussed between 
the TF Highway District and the City as an effective near term solution. 
 

Conclusion: 
Staff recommends prioritizing safety project first, then capacity projects related to the downtown core and then capacity 
project on north-south arterials, starting at Washington St South and progressing east.  

Attachments: 
1. Safety 
2. Capacity 
3. SE TF Alt Route discussion 
4. Cleaver email dated 7/31/15 

 



Safety Project List 
 

Key 
Number 

Location Project Description 
Estimated 

Cost 

I-1 US 93 & 2900 N. (North of Hollister) 

Adds northbound and southbound left turn lanes.  Increases US 
93 shoulder width from 3’ to 6’.  Installs advanced intersection 
warning sign with flashing amber beacon on northbound 
approach. 

$281,000 

I-2 
SH 74 (Washington) & 3700 N 
(Orchard) 

First traffic signal when approaching Twin Falls from the 
southwest.  Installs a signal coordinated advanced warning 
beacon on the south leg of the intersection to warn drivers of the 
signal. 

$26,000 

I-7 US 30 (Kimberly Rd) & Locust St 
Installs left turn signal heads on all approaches to allow protected 
left turn phasing. 

$69,000 

I-3 US 30 (Kimberly Rd) & 3300 E 
Installs eastbound and westbound left turn lanes.  Relocates 
“Stop Ahead” signs and installs flashing amber beacons on 
northbound and southbound 3300 E. 

$177,000 

I-4 US 30 (Kimberly Rd) & 3400 E 
Relocates “Stop Ahead” signs and installs flashing amber beacons 
on northbound and southbound 3400 E. 

$16,000 

I-5 US 30 (Kimberly Rd) & 3500 E 
Installs signal coordinated advanced warning beacons and signs 
on the eastbound, westbound, and northbound approaches. 

$36,000 

I-6 SH 50 & 3800 E 

Closes 3800 E between SH 50 and Addison Ave.  Realigns south 
leg of 3800 E to connect to SH 50 at a 90 degree angle.  Installs 
flashing amber beacons on eastbound and westbound 
approaches. 

$99,000 

S-1 US 93 (MP 0.0 to MP 38.05) 
Installs rumble strips on centerline and foglines.  Increases 
shoulder width from 3’ to 6’.  Improvements should prevent 
“failure to maintain lane” crashes. 

$11,481,000 

 





Safety Issues:
• Total of two crashes related to intersection.
• One fatal head-on crash caused by failure to yield by driver 

on southbound US 93 turning left.
• One Injury B angle crash caused by northbound motorist 

going straight. No contributing circumstances mentioned.
• No intersection warning signs exist in either direction.
• High heavy vehicle volume.
• 60 mph speed limit.
• Narrow 3’ shoulders.

Conclusion:  
No warning of intersection may have contributed to 
northbound motorist not expecting on-coming traffic to turn. 
High commercial vehicle volume and lack of left turn lane may 
have pressured southbound motorist to fail to yield.

Recommended Improvements:
1. 14’ wide left turn lanes should be added to both 

northbound and southbound US 93.
2. Shoulder should be increased for the entire corridor from 

3’ to 6’.
3. Other improvements include installing an advanced 

intersection warning sign with solar powered flashing 
amber beacons.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $40,000 

Total: 2 Right-of-Way $23,000

Fatal & "A": 1 Construction $218,000 

US 30 ADT: 3900 Total Estimated Cost $281,000 

2900 N. Rd. ADT low Benefit/Cost Ratio: 43.63 (combined)

Safety Project: Key No.

US 93 & 2900 N (North of Hollister) I – 1
Route: County City (nearest) District

US 93 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

31.485 0.1

Location Notes:

Intersection of US 93 and 2900 N. north of Hollister



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Excavation CY 750 8.00$             $6,000
Granular Borrow CY 2,000 12.00$           $24,000
Granular Subbase TON 2,100 10.00$           $21,000
3/4" Aggr. For Crushed Base TON 1,100 20.00$           $22,000
CSS-1 Dil Emul Asph for Tack Gal. 145 2.10$             $305
Superpave Plant Mix Pavement TON 480 85.00$           $40,800
Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 30 12.00$           $360
Traffic Control Maintenance MNHR 50 48.00$           $2,400
Flagging MNHR 120 32.00$           $3,840
Survey LS 1 4,000.00$      $4,000
Pavement Markings FT 5,000 0.12$             $600
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 116 9.00$             $1,044
Seal Coat SY 8,300 2.00$             $16,600

$156,000

Mobilization % 10% 15,600$         $15,600
Contingency % 10% 17,160$         $17,160
Construction Engineering & Inspection % 15% 28,314$         $28,314

$218,000

Design % 18% 39,240$         $39,240
Right-of-Way LS 1 23,000$         $23,000

$281,000

I-1 US 93 and 2900 N
Project No. 
Key No. I-1

PRE-DESIGN

September 22, 2014

TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of eight crashes related to intersection.
• All crashes since the signal installation have been in 

northbound or southbound direction with exception of a 
westbound alcohol impaired crash.

• Two of eight crashes occurred before traffic signal 
installation.

• Four angle crashes caused by failure to yield, inattention, 
or failure to obey signal.

• Rear-end crash in southbound direction on SH 74 involving 
vehicle following too close and/or inattention.

• Same direction turning crash caused by southbound 
motorist turning right.

• No intersection warning signs exist in either direction on SH 
74 that was the major leg of the previous two-way stop 
controlled intersection. 

Conclusion:  
New signal installation may surprise motorists that are used to 
free flow traffic on SH 74 at this location. New traffic signal is 
the first signal on SH 74 as motorists enter Twin Falls.

Recommended Improvements:
1. A signal coordinated advanced warning beacon and sign 

will give approaching motorists early indication that they 
will be required to stop as the signal is about to change to 
red.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $5,000 

Total: 8 Right-of-Way $00

Fatal & "A": 3 Construction $21,000 

SH 74 ADT: 10000 Total Estimated Cost $26,000 

Orchard Dr. ADT low Benefit/Cost Ratio: 1.63

Safety Project: Key No.

SH 74 (Washington) & 3700 North (Orchard) I – 2
Route: County City (nearest) District

SH 74 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

6.116 0.1

Location Notes:

Newly signalized intersection of Washington St. and Orchard Dr.

A-Injury
(3x)



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign Ty B SF 70 12.00$           $840
Brkawy Wood Sign Post Ty D MFBM 0.12 8,000.00$      $950
Signal Coordinated Flashing Beacons Each 2.00 5,000.00$      $10,000
Rent Const Sign Cl B SF 150 4.00$             $600
Rent Drum Cl B Each 10 12.00$           $120
Traffic Control Maintenance MNHR 20 48.00$           $960
Flagging MNHR 20 32.00$           $640

$15,000

Mobilization % 10% 1,500$           $1,500
Contingency % 10% 1,650$           $1,650
Construction Engineering & Inspection % 15% 2,723$           $2,723

$21,000

Design % 20% 4,200$           $4,200
Right-of-Way LS 0 $0

$26,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-2 SH 74 and Orchard Dr
Project No. 
Key No. I-2

PRE-DESIGN

September 22, 2014

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of nine crashes related to intersection.
• Three angle crashes caused by failure to obey signal by 

motorists on eastbound or westbound US 30.
• Two westbound head-on turning crashes by motorists that 

failed to yield turning left.

Conclusion:  
The traffic signal is two-phase without protected left turn 
phases. Adding a protected left turn phase for eastbound and 
westbound traffic may reduce head-on crashes. If adding a 
signal phase is undesirable due to increased congestion, the 
added signal head with a flashing yellow arrow for the 
permissive left may give additional information to motorists 
and reduce crashes.

Recommended Improvements:
1. Install additional traffic signal heads for left turn lanes on 

all approaches. Signal heads can be used to add protected 
left turn phases or flashing yellow arrow to remind 
motorists of permissive movement.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $9,000 

Total: 9 Right-of-Way $00

Fatal & "A": 0 Construction $60,000 

US 30 ADT: 20000 Total Estimated Cost $69,000 

Locust St. ADT low Benefit/Cost Ratio: 2.03

Safety Project: Key No.

US 30 (Kimberly Rd) & Locust Street I – 7
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

218.889 0.1

Location Notes:

Intersection of US 30 and Locust Street east of Five-points South



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Traffic Signal Modification LS 1 40,000.00$    $40,000
Rent Const Sign Cl B SF 150 4.00$             $600
Rent Drum Cl B Each 20 12.00$           $240
Traffic Control Maintenance MNHR 20 48.00$           $960
Flagging MNHR 20 32.00$           $640

$43,000

Mobilization % 10% 4,300$           $4,300
Contingency % 10% 4,730$           $4,730
Construction Engineering & Inspection % 15% 7,805$           $7,805

$60,000

Design % 15% 9,000$           $9,000
Right-of-Way LS 0 $0

$69,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-7 US 30 and Locust St.
Project No. 
Key No. I-7

PRE-DESIGN

September 22, 2014

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of seven crashes related to intersection.
• Four angle crashes caused by failure to yield by motorists 

on southbound or northbound 3300 E. Rd.
• Two rear-end crashes in westbound or eastbound direction 

of US 30 caused by following too close and slowing to turn.
• No intersection warning signs exist in either direction on 

US 30.
• A four foot wide painted median exists between two 

through lanes in each direction.
• No turn lanes providing refuge for left turning traffic.
• Slightly elevated high volume four lane highway could be 

deceiving for traffic judging distances especially when 
stopped for long periods waiting for a gap. 

• “Stop Ahead” signs on 3300 E Road may be too far away 
from intersection.

Conclusion:  
It is unknown if angle crash motorists were aware of the need 
to stop or entered the intersection without stopping. Never-
the-less, increased awareness could reduce crashes of 
motorists approaching the stop condition. Rear-end crashes 
could be significantly reduced by providing a refuge out of the 
flow of traffic for turning motorists.

Recommended Improvements:
1. Construct left turn lanes for both eastbound and 

westbound traffic on US 30. This intersection is located 
between a center turn lane section in front of Chobani
and a new left turn lane constructed for 3400 E. Road. 
Consideration should be given to extending the center 
turn lane through to 3400 E. that would also provide a 
refuge for traffic turning onto US 30 as well.

2. Relocate “Stop Ahead” advanced warning signs and install 
solar powered flashing amber beacons on 3300 E.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $30,000 

Total: 7 Right-of-Way $00

Fatal & "A": 2 Construction $147,000 

US 30 ADT: 10500 Total Estimated Cost $177,000 

3300 E Road low Benefit/Cost Ratio: 6.75 (combined)

Safety Project: Key No.

US 30 (Kimberly Rd) & 3300 East I – 3
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

221.636 0.1

Location Notes:

Just east of Chobani, intersection of US 30 and Champlin Road



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Excavation CY 2000 8.00$             $16,000
Granular Borrow CY 200 12.00$           $2,400
Granular Subbase TON 850 10.00$           $8,500
3/4" Aggr. For Crushed Base TON 450 20.00$           $9,000
CSS-1 Dil Emul Asph for Tack Gal. 60 2.10$             $126
Superpave Plant Mix Pavement TON 200 85.00$           $17,000
Guardrail FT 50 20.00$           $1,000
Guardrail Terminal Type 1 Each 1 900.00$         $900
Guardrail Terminal Type 7 Each 1 1,800.00$      $1,800
Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 50 12.00$           $600
Traffic Control Maintenance MNHR 120 48.00$           $5,760
Flagging MNHR 50 32.00$           $1,600
Survey LS 1 4,000.00$      $4,000
Pavement Markings FT 11,000 0.12$             $1,320
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 116 9.00$             $1,044
Seal Coat SY 10,500 2.00$             $21,000

$105,000

Mobilization % 10% 10,500$         $10,500
Contingency % 10% 11,550$         $11,550
Construction Engineering & Inspection % 15% 19,058$         $19,058

$147,000

Design % 20% 29,400$         $29,400
Right-of-Way LS 0 $0

$177,000

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-3 US 30 and 3300 E
Project No. 
Key No. I-3

PRE-DESIGN

September 22, 2014



Safety Issues:
• Total of twelve crashes related to intersection.
• All crashes but one occurred prior to new left turn lanes on 

US 30.
• Six angle crashes caused by failure to yield by motorists on 

southbound or northbound 3400 E. Rd.
• One rear-end crash in eastbound direction of US 30 

involving vehicle following too close.
• Slightly elevated, high volume, high speed four lane 

highway could be deceiving for traffic judging distances 
especially when stopped for long periods waiting for a gap. 

• “Stop Ahead” signs on 3400 E Road may be too far away 
from intersection.

Conclusion:  
It is unknown if angle crash motorists were aware of the need 
to stop or entered the intersection without stopping. Never-
the-less, increased awareness could reduce crashes of 
motorists approaching the stop condition.

Recommended Improvements:
1. Relocate “Stop Ahead” advanced warning signs and install 

solar powered flashing amber beacons on 3400 E. in both 
northbound and southbound directions.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $3,000 

Total: 12 Right-of-Way $00

Fatal & "A": 3 Construction $13,000 

US 30 ADT: 10000 Total Estimated Cost $16,000 

3400 Rd. ADT low Benefit/Cost Ratio: 24.99

Safety Project: Key No.

US 30 (Kimberly Rd) & 3400 East I – 4
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

222.505 0.1

Location Notes:

Intersection of US 30 and 3400 E. near Layne Pump



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 32 4.00$             $128

$9,000

Mobilization % 10% 900$              $900
Contingency % 10% 990$              $990
Construction Engineering & Inspection % 15% 1,634$           $1,634

$13,000

Design % 20% 2,600$           $2,600
Right-of-Way LS 0 $0

$16,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-4 US 30 and 3400 E
Project No. 
Key No. I-4

PRE-DESIGN

September 22, 2014

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of twenty-nine crashes related to intersection.
• Twenty-six of twenty-nine (26 of 29) crashes occurred prior 

to traffic signal installation.
• One C-injury angle crash since signal installed caused by 

failure to obey signal by motorist on westbound US 30.
• One C-injury rear-end crash since signal installed in 

westbound direction of US 30 involving vehicle stopped in 
traffic.

• One A-injury head-on crash since signal installed in 
northbound direction on 3500 E. Rd caused by failure to 
yield by motorist turning left.

• No Intersection warning sign exists in eastbound direction 
on US 30. Westbound intersection warning sign does not 
have cross street name placard.

Conclusion:  
New signal installation may surprise motorists that are used to 
free flow traffic on 3800 N at this location. Also, motorists may 
not be expecting a traffic signal so far away from Twin Falls in 
a rural area. New traffic signal is the first signal on SH 50 for 
motorists heading to Twin Falls.

Recommended Improvements:
1. A signal coordinated advanced warning beacon and sign 

will give approaching motorists early indication that they 
will be required to stop as the signal is about to change to 
red.  Three beacons and three signs total; one each placed 
on eastbound, westbound, and northbound legs.

Traffic Data: Cost Estimate:

Crash Summary (after signal installation) Preliminary Engineering $6,000 

Total: 3 Right-of-Way $00

Fatal & "A": 1 Construction $30,000 

US 30 ADT: 10000 Total Estimated Cost $36,000 

3500 E Rd. ADT moderate Benefit/Cost Ratio: 0.79

Safety Project: Key No.

US 30 (Kimberly Rd) & 3500 East I – 5
Route: County City (nearest) District

US 30 Twin Falls Kimberly 4

Beginning Milepost Ending Milepost Length (miles)

223.505 0.1

Location Notes:

Red Cap Corner intersection of 3800 N and 3500 E



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign Ty B SF 105 12.00$           $1,260
Brkawy Wood Sign Post Ty D MFBM 0.18 8,000.00$      $1,440
Signal Coordinated Flashing Beacons Each 3.00 5,000.00$      $15,000
Rent Const Sign Cl B SF 150 4.00$             $600
Rent Drum Cl B Each 10 12.00$           $120
Traffic Control Maintenance MNHR 30 48.00$           $1,440
Flagging MNHR 30 32.00$           $960

$21,000

Mobilization % 10% 2,100$           $2,100
Contingency % 10% 2,310$           $2,310
Construction Engineering & Inspection % 15% 3,812$           $3,812

$30,000

Design % 20% 6,000$           $6,000
Right-of-Way LS 0 $0

$36,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-5 US 30 and 3500 E
Project No. 
Key No. I-5

PRE-DESIGN

September 22, 2014

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of thirteen crashes related to intersection.
• Seven angle crashes caused by failure to yield by motorists 

on northbound 3800 E. Rd.
• Four angle crashes by eastbound SH 50 motorists.
• One rear-end crash in northbound direction of 3800 E. Rd 

involving vehicle stopped in traffic.
• One head-on crash by westbound SH 50 motorist turning 

left cause by failure to yield.
• No intersection warning signs exist in either direction on SH 

50.
• Intersection is skewed 50 degrees; AASHTO recommends 

skew should not exceed 30 degrees.
• A center turn lane exists and an eastbound acceleration 

lane was recently installed.
• Speed limit is 65 mph.

Conclusion:  
Many crashes are associated with northbound through 
movements. The skewed intersection and high speed on SH 50 
may contribute to the safety issues at this location. 

Recommended Improvements:
1. The portion of 3800 E. Rd north of SH 50 and south of 

Addison Ave. should be closed and the connection to SH 
50 removed. Right-of-way could be vacated to adjacent 
property owners for a private access off Addison Ave. 
Northbound traffic would turn right and then left onto 
Addison Ave in 1000 ft. The south approach of 3800 E 
should be curved to tie in at 90 degrees to SH 50.

2. Other improvements include installing advanced 
intersection warning signs with flashing amber beacons in 
both eastbound and westbound directions on SH 50.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $15,000 

Total: 13 Right-of-Way $10,000

Fatal & "A": 4 Construction $74,000 

US 30 ADT: 5800 Total Estimated Cost $99,000 

3800 E. Rd. ADT low Benefit/Cost Ratio: 26.49 (combined)

Safety Project: Key No.

SH 50 & 3800 East I – 6
Route: County City (nearest) District

US 30 Twin Falls Kimberly 4

Beginning Milepost Ending Milepost Length (miles)

3.382 0.1

Location Notes:

South of Hansen Bridge, intersection of SH 50 and 3800 E



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Obliteration of Old Road FT 300 5.00$             $1,500
Water for Dust Abatement MG 50 20.00$           $1,000
Granular Subbase TON 650 10.00$           $6,500
3/4" Aggr. For Crushed Base TON 350 20.00$           $7,000
CSS-1 Dil Emul Asph for Tack Gal. 45 2.10$             $95
Superpave Plant Mix Pavement TON 150 85.00$           $12,750
Sign Ty B SF 32 12.00$           $384
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Seed Bed Preparation Acre 0.50 300.00$         $150
Seeding Acre 0.50 350.00$         $175
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 30 12.00$           $360
Traffic Control Maintenance MNHR 50 48.00$           $2,400
Flagging MNHR 100 32.00$           $3,200
Survey LS 1 4,000.00$      $4,000
Composted Ungulate Manure Acre 0.5 2,000.00$      $1,000
Pavement Markings FT 1,000 0.12$             $120
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 60 9.00$             $540

$53,000

Mobilization % 10% 5,300$           $5,300
Contingency % 10% 5,830$           $5,830
Construction Engineering & Inspection % 15% 9,620$           $9,620

$74,000

Design % 20% 14,800$         $14,800
Right-of-Way LS 1 10,000$         $10,000

$99,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-6 SH 50 and 3800 E
Project No. 
Key No. I-6

PRE-DESIGN

September 18, 2014

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Safety Issues:
• Total of 179 crashes related to this segment.
• Four fatal crashes involving run-off-the-road or crossed left 

of centerline head-on.
• Twelve injury A crashes, 26 injury B crashes, 22 injury C 

crashes, and 76 property damage only crashes of similar 
type as above.

• 60/65 mph speed limit.
• Narrow 3’ shoulders.
• No rumbles strips
• Many impaired driver related crashes.

Conclusion:  
There are a large number of “Failure to maintain lane” type 
crashes. Many caused by or contributed by impaired drivers 
going to or coming from Jackpot, NV. The roadway has a fairly 
narrow shoulder and is characterized by long straight sections 
between gentle curves. Drivers become inattentive and depart 
from their lane often resulting in head-on collisions.

Recommended Improvements:
1. Install rumble strips on centerline and on foglines.
2. Increase shoulder width from 3’ to 6’.

Traffic Data: Cost Estimate:

5-year Crash Summary Preliminary Engineering $961,000 

Total: 179 Right-of-Way $915,000

Fatal & "A": 20 Construction $9,605,000 

US 30 ADT: 4300 Total Estimated Cost $11,481,000 

Benefit/Cost Ratio: 1.91

Safety Project: Key No.

US 93 (MP 0.0 to MP 38.05) S – 1
Route: County City (nearest) District

US 93 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

0.00 38.05 38.05

Location Notes:

Segment of US 93 from MP 0.0 to MP 38.05



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 20,000.00$    $20,000
Rem of Fence FT 300,000 1.30$             $390,000
Excavation CY 80,000 8.00$             $640,000
Granular Borrow CY 2,000 12.00$           $24,000
Granular Subbase TON 98,000 10.00$           $980,000
3/4" Aggr. For Crushed Base TON 51,000 18.00$           $918,000
CSS-1 Dil Emul Asph for Tack Gal. 6,700 2.10$             $14,070
Superpave Plant Mix Pavement TON 22,500 75.00$           $1,687,500
Guardrail FT 1,000 20.00$           $20,000
Guardrail Terminal Type 5 Each 4 2,000.00$      $8,000
Guardrail Terminal Type 10 Each 4 2,600.00$      $10,400
24" Culvert FT 1,520 50.00$           $76,000
42" Culvert FT 760 95.00$           $72,200
24" Tapered End Each 76 500.00$         $38,000
42" Tapered End Each 38 1,500.00$      $57,000
Sign Ty B SF 125 12.00$           $1,500
Brkawy Wood Sign Post Ty D MFBM 1.29 8,000.00$      $10,296
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 50 12.00$           $600
Tubular Markers Each 200 6.00$             $1,200
Traffic Control Maintenance MNHR 800 48.00$           $38,400
Flagging MNHR 240 32.00$           $7,680
Survey LS 1 80,000.00$    $80,000
Pavement Markings FT 630,000 0.12$             $75,600
Special Pav Marking (Thermo) SF 1,160 9.00$             $10,440
Delineators Each 800 30.00$           $24,000
Fiber Wattles FT 4,000 2.50$             $10,000
Fence FT 400,000 4.00$             $1,600,000
Rumble Strips on Centerline and Foglines Mile 114 750.00$         $85,500

$6,902,000

Mobilization % 10% 690,200$       $690,200
Contingency % 10% 759,220$       $759,220
Construction Engineering & Inspection % 15% 1,252,713$    $1,252,713

$9,605,000

Design % 10% 960,500$       $960,500
Right-of-Way LS 1 915,000$       $915,000

$11,481,000

SUBTOTAL (Rounded up to the nearest $1,000)

S-1 US 93, MP 0 to MP 38.05
Project No. 
Key No. S-1

PRE-DESIGN

September 22, 2014

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Capacity Project List 
 

Key 
Number 

Location Project Description 
Estimated 

Cost 

I-8 Shoshone St & 6th Ave W 

Widens Shoshone St at intersection to add a second northbound 
Shoshone St left turn lane.  Widens 6th Ave northwest of the 
intersection to accommodate dual left turn lanes.  Restripes westbound 
Minidoka approach to add designated right turn lane.   

$860,000 

I-9a Blue Lakes Blvd & US 30 (Kimberly Rd) 
Short-Term: Prohibits northbound left turns and optimizes signal 
timing. 

$13,000 

I-9b Blue Lakes Blvd & US 30 (Kimberly Rd) 

Long-Term: In addition to short-term improvements, adds second 
westbound left turn lane.  Widens Blue Lakes Blvd south of the 
intersection to accommodate dual left turns.  Converts westbound 
through lane to a shared through/right lane. 

$702,000 

I-10 Blue Lakes Blvd & Orchard Dr 
Installs traffic signal to reduce delay for eastbound and westbound 
traffic. 

$656,000 

I-11 Murtaugh St & 2nd Ave S 
Recommends traffic analysis of the intersection.  Traffic signal 
recommended if warranted. 

$439,000 

I-12 SH 50 & Addison Ave Installs traffic signal to reduce delay for Addison Ave traffic. $595,000 

I-13 Shoshone St & 2nd Ave N 
Moves northbound Shoshone St left turn stop bar 8 feet back from the 
intersection to increase westbound left turning radius for trucks. 

$14,000 

S-2 Blue Lakes Blvd (US 30 to Orchard Dr) 

Widens segment to 5 lanes (two lanes each direction with two-way left 
turn lane) from US 30 to Highland Ave, 4 lanes (two lanes each 
direction) from Highland Ave to Park Ave, and 3 lanes (one lane each 
direction with two-way left turn lane) from Park Ave to Orchard Dr. 

$3,086,000 

S-3 Eastland Dr (US 30 to Orchard Dr) 
Reconstructs railroad underpass to provide 17’ vertical clearance.  
Installs 8’ paved shoulders along segment where absent. 

$2,766,000 

S-4 Washington St (Highland Ave to Orchard Dr) 
Widens segment to 5 lanes (two lanes each direction with two-way left 
turn lanes). 

$3,197,000 

 





Existing Conditions:
• Intersection is currently signalized
• Coordinated/pre-timed
• Two-phase operation, permitted left turn phasing
• Adequate operation in 2014, with all movements 

at LOS C or better
Projected Future Conditions:
• Undesirable level of service in 2040
• LOS F on northbound left turn
• LOS E on eastbound left turn
Conclusion:
Lane configurations and permitted left turn phasing 
do not adequately serve PM peak demands in the 
future.

Recommended Improvements:
1. Protected/permitted left turn phasing during PM 

peak hour; permitted phasing only otherwise.
2. Restripe westbound Minidoka Ave approach to 

add a designated right turn lane.
3. Widen south Shoshone St leg by 6 feet on both 

sides; add second left turn lane.
4. Widen north Shoshone St leg by 3 feet on both 

sides; add median island.
5. Widen 6th Ave from Shoshone St to 5th St W to 

add second northwest-bound lane so that dual 
northbound left turns may be accommodated.

6. Improvements should be implemented after 
2020

Capacity Project: Key No.

Shoshone St & 6th Ave W I – 8
Route: County City (nearest) District

SH 74 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

7.5 7.5 n/a

Location Notes:

Intersection of Shoshone St and 6th Ave, in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $76,000

Movement w/Lowest LOS C F C Right-of-Way $280,000

Avg. Intersection LOS B E C Construction $504,000

Total Estimated Cost $860,000
ADT 17,300 30,100 Benefit/Cost Ratio: 3.61



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.07 15,000.00$    $1,002
Removal of Obstructions LS 1 2,000.00$      $2,000
Removal of Curb and Gutter FT 610 4.00$             $2,440
Removal of Concrete Sidewalk SY 300 10.00$           $3,000
Removal of Pavement SY 270 5.00$             $1,350
Excavation CY 3,000 10.00$           $30,000
Granular Subbase TON 2,100 10.00$           $21,000
3/4" Aggregate Type B for Base TON 1,400 20.00$           $28,000
Concrete Sidewalk SY 300 40.00$           $12,000
Pedestrian Ramps EACH 7 1,500.00$      $10,500
Combination Curb & Gutter Type A FT 2,500 22.00$           $55,000
Pavement (HMA) TON 600 85.00$           $51,000
Pavement Markings - Striping FT 7,100 0.20$             $1,420
Pavement Markings - Special SF 200 10.00$           $2,000
Seal Coat SY 5,500 2.00$             $11,000
Railroad Crossing Improvements LS 1 60,000.00$    $60,000
Traffic Signal Modifications LS 1 35,000.00$    $35,000
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 15,000.00$    $15,000

$362,000

Mobilization % 10% 36,200$         $36,200
Contingency % 10% 39,820$         $39,820
Construction Engineering & Inspection % 15% 65,703$         $65,703

$504,000

Design % 15% 75,600$         $75,600
Right-of-Way LS 1 280,000$       $280,000

$860,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-8 Shoshone St and 6th Ave
Project No. 
Key No. I-8

PRE-DESIGN

January 21, 2015

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Existing Conditions:
• Intersection is currently signalized
• Split phasing northbound and southbound
• Adequate operation in 2014, with one movement 

(westbound left) at LOS D and the others at LOS C 
or better.

Projected Future Conditions:
• Undesirable LOS by 2018 (LOS D on at least two 

movements)
• Heavily congested peak hour conditions in 2040
• LOS F on southbound through and northbound 

left lanes in 2040
• Westbound left turn bay spillover

Conclusion:
Not enough lanes to serve future demand.  Split 
phasing is inefficient and causes more congestion.

Option A: Recommended Short-term Improvements

• Prohibit northbound left turns onto Main St
• Optimize signal timing
• Improvements can be implemented immediately 

and maintain acceptable LOS (D on only one 
movement or better) until 2026

Capacity Project: Key No.

Blue Lakes Blvd & US 30 (Kimberly Rd) I – 9a
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

218.6 218.6 n/a

Location Notes:

Intersection of Blue Lakes Blvd and Kimberly Rd (South 5-Points), in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $3,000

Movement w/Lowest LOS D F F Right-of-Way $00

Avg. Intersection LOS C E D Construction $10,000

Total Estimated Cost $13,000
ADT 23,400 40,600 Benefit/Cost Ratio: 74.62



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign - No Left Turn EACH 1 200.00$         $200
Traffic Sign and Post EACH 1 400.00$         $400
Pavement Markings - Special SF 56 10.00$           $560
Traffic Signal Modifications LS 1 5,000.00$      $5,000

$7,000

Mobilization % 10% 700$              $700
Contingency % 10% 770$              $770
Construction Engineering & Inspection % 15% 1,271$           $1,271

$10,000

Design % 30% 3,000$           $3,000
Right-of-Way LS 0 $0

$13,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-9a Blue Lakes Blvd and US 30 (Kimberly Rd)
Project No. 
Key No. I-9a

PRE-DESIGN

January 21, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Existing Conditions:
• Intersection is currently signalized
• Split phasing northbound and southbound
• Adequate operation in 2014, with one movement 

(westbound left) at LOS D and the others at LOS C 
or better.

Projected Future Conditions:
• Undesirable LOS by 2018 (LOS D on at least two 

movements)
• Heavily congested peak hour conditions in 2040
• LOS F on southbound through and northbound 

left lanes in 2040
• Westbound left turn bay spillover

Conclusion:
Not enough lanes to serve future demand.  Split 
phasing is inefficient and causes more congestion.

Option B: Recommended Long-term Improvements

• Prohibit northbound left turns onto Main St
• Reconfigure US 30 westbound approach to add a 

second left turn lane and convert the through 
lane into a shared through/right lane.

• Widen south leg of Blue Lakes Blvd for two 
receiving lanes.  Dual receiving lanes should 
extend 1000 feet south of the intersection.

• Improvements should be completed before 2026 
and considered as a companion to project S-2.

Capacity Project: Key No.

Blue Lakes Blvd & US 30 (Kimberly Rd) I – 9b
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

218.6 218.6 n/a

Location Notes:

Intersection of Blue Lakes Blvd and Kimberly Rd (South 5-Points), in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $79,000

Movement w/Lowest LOS D F C Right-of-Way $97,000

Avg. Intersection LOS C E C Construction $526,000

Total Estimated Cost $702,000
ADT 23,400 40,600 Benefit/Cost Ratio: 11.54



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.10 15,000.00$    $1,500
Removal of Obstructions LS 1 12,000.00$    $12,000
Remove and Reset Fence FT 320 10.00$           $3,200
Removal of Curb and Gutter FT 1,500 4.00$             $6,000
Removal of Concrete Sidewalk SY 550 7.00$             $3,850
Removal of Concrete Pavement SY 200 8.00$             $1,600
Removal of Pavement SY 340 5.00$             $1,700
Excavation CY 150 10.00$           $1,500
Granular Subbase TON 560 10.00$           $5,600
3/4" Aggregate Type B for Base TON 460 20.00$           $9,200
Concrete Sidewalk SY 420 40.00$           $16,800
Pedestrian Ramps EACH 6 1,500.00$      $9,000
Urban Approach EACH 11 2,000.00$      $22,000
Combination Curb & Gutter Type A FT 950 22.00$           $20,900
Pavement (HMA) TON 200 85.00$           $17,000
Pavement Markings - Striping FT 5,000 0.20$             $1,000
Pavement Markings - Special SF 500 10.00$           $5,000
Seal Coat SY 7,200 2.00$             $14,400
Railroad Crossing Improvements LS 1 60,000.00$    $60,000
Sign Bridge Foundations LS 1 10,700.00$    $10,700
Sign Bridge Steel Structure LS 1 83,700.00$    $83,700
Relocate Bridge Signs LS 1 7,500.00$      $7,500
Sign Bridge Luminaires LS 1 28,000.00$    $28,000
Sign - No Left Turn EACH 1 200.00$         $200
Sign - No Turn On Red EACH 1 200.00$         $200
Traffic Sign and Post EACH 1 400.00$         $400
Traffic Signal Modifications LS 1 5,000.00$      $5,000
Traffic Control Items LS 1 10,000.00$    $10,000
Survey LS 1 20,000.00$    $20,000

$378,000

Mobilization % 10% 37,800$         $37,800
Contingency % 10% 41,580$         $41,580
Construction Engineering & Inspection % 15% 68,607$         $68,607

$526,000

Design % 15% 78,900$         $78,900
Right-of-Way LS 1 97,000$         $97,000

$702,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-9b Blue Lakes Blvd and US 30 (Kimberly Rd)
Project No. 
Key No. I-9b

PRE-DESIGN

January 21, 2015



Existing Conditions:
• The intersection is currently free-flowing 

northbound and southbound and stop controlled 
eastbound and westbound.

• Eastbound left turning volume is relatively high.
• Adequate operation in 2014.

Projected Future Conditions:
• LOS F expected on eastbound left turn during PM 

peak hour in 2040.
• LOS D expected on eastbound through 

movement and all westbound movements.

Conclusion:
As north and southbound volumes increase in the 
future, fewer gaps are available for eastbound left 
turn and other minor approach vehicles, leading to 
long delays.
Recommended Improvements:
• Install a traffic signal at the intersection with 

permitted left turn phasing.
• Install signal when warrant is met; projected to 

meet in approximately 2035.
• Signal reduces delay for east/westbound traffic at 

the expense of north/southbound traffic.
• Improvement should be planned with 

consideration to project S-2.

Capacity Project: Key No.

Blue Lakes Blvd & Orchard Dr I – 10
Route: County City (nearest) District

STC 2730 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

18.4 18.4 n/a

Location Notes:

Intersection of Blue Lakes Blvd and Orchard Dr, south of Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $85,000

Movement w/Lowest LOS C F C Right-of-Way $10,000

Avg. Intersection LOS A C B Construction $561,000

Total Estimated Cost $656,000
ADT 7,400 12,900 Benefit/Cost Ratio: n/a



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Existing Signs EA 3 50.00$           $150
3/4" Aggregate Type B for Base TN 390 20.00$           $7,800
Concrete Sidewalk SY 130 40.00$           $5,200
Pedestrian Ramps EA 8 1,500.00$      $12,000
Combination Curb & Gutter Type A FT 250 22.00$           $5,500
Pavement (HMA) TON 50 110.00$         $5,500
Traffic Signal Installation LS 1 350,000.00$  $350,000
Pavement Markings - Striping FT 7,200 0.20$             $1,440
Pavement Markings - Special SF 119 10.00$           $1,194
Reconstruct Irrigation Box EA 1 4,000.00$      $4,000
Traffic Items LS 1 1,000.00$      $1,000
Traffic Control Items LS 1 5,000.00$      $5,000
Survey LS 1 4,000.00$      $4,000

$403,000

Mobilization % 10% 40,300$         $40,300
Contingency % 10% 44,330$         $44,330
Construction Engineering & Inspection % 15% 73,145$         $73,145

$561,000

Design % 15% 84,150$         $84,150
Right-of-Way LS 1 10,000$         $10,000

$656,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-10 Blue Lakes Blvd and Orchard Dr
Project No. 
Key No. I-10

PRE-DESIGN

January 21, 2015



Existing Conditions:
• The intersection is currently free-flowing and 

one-way eastbound on 2nd Ave S and stop-
controlled on Murtaugh St.

• Traffic counts were not collected at the 
intersection, but trucks are known to travel 
southwest across 2nd Ave S and must wait for a 
gap in traffic before proceeding to Minidoka.

Projected Future Conditions:
• Trucks will have a more difficult time crossing 2nd

Ave S as volumes increase.

Conclusion:
Truck route crosses southwest across 2nd Ave S.  
Trucks accelerate slowly, making it difficult to find 
usable gaps across 2nd Ave S traffic.
Recommended Improvements:
• Collect traffic counts at the intersection.
• If a signal is warranted and does not significantly 

delay 2nd Ave S traffic, install a two-phase traffic 
signal.  Southwest leg should be narrowed to 
one-way westbound.  The signal should rest in 
green on 2nd Ave S, and the Murtaugh St phase 
set to call on time delay.

• Improvement serves Murtaugh St truck route at 
the expense of 2nd Ave S traffic.

Capacity Project: Key No.

Murtaugh St & 2nd Ave S I – 11
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

218.4 218.4 n/a

Location Notes:

Intersection of Murtaugh St and 2nd Ave S, in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $57,000

Movement w/Lowest LOS n/a n/a n/a Right-of-Way $6,000

Avg. Intersection LOS n/a n/a n/a Construction $376,000

Total Estimated Cost $439,000
ADT n/a n/a Benefit/Cost Ratio: n/a



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Existing Signs EA 2 50.00$           $100
Removal of Curb and Gutter FT 80 6.00$             $480
Removal of Pavement SY 200 5.00$             $1,000
Removal of Concrete Sidewalk SY 41 10.00$           $410
3/4" Aggregate Type A for Base TON 100 25.00$           $2,500
Concrete Sidewalk SY 40 40.00$           $1,600
Pedestrian Ramp EA 3 1,500.00$      $4,500
Combination Curb & Gutter Type A FT 135 20.00$           $2,700
Pavement Markings - Striping FT 610 2.00$             $1,220
Traffic Sign and Post EA 1 400.00$         $400
Traffic Signal Installation LS 1 250,000.00$  $250,000
Survey LS 1 2,000.00$      $2,000
Traffic Control Items LS 1 3,000.00$      $3,000

$270,000

Mobilization % 10% 27,000$         $27,000
Contingency % 10% 29,700$         $29,700
Construction Engineering & Inspection % 15% 49,005$         $49,005

$376,000

Design % 15% 56,400$         $56,400
Right-of-Way LS 1 6,000$           $6,000

$439,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-11 Murtaugh St and 2nd Ave S
Project No. 
Key No. I-11

PRE-DESIGN

January 23, 2015



Existing Conditions:
• The intersection is currently free flowing on SH 

50 and stop-controlled on the Addison Ave 
approach.

• Adequate operation in 2014, with all movements 
at LOS B or above.

Projected Future Conditions:
• LOS D in 2040 on the left turn from Addison Ave 

to SH 50, which is acceptable.
• However, the safety project at SH 50 and N 3800 

E will lead to LOS F on the Addison Ave left turn.

Conclusion:
The safety project at SH 50 and N 3800 E redirects 
traffic through the SH 50 and Addison Ave 
intersection. This leaves fewer gaps for Addison Ave 
traffic and increases delay.
Recommended Improvements:
• Install a two-phase traffic signal at the 

intersection and coordinated flashing beacons at 
each approach.  The signal should rest in green 
on SH 50 to minimize delay.

• Install after the SH 50 and N 3800 E safety project 
and when signal warrants are met.

• Signal reduces delay for Addison Ave traffic and 
increases delay for SH 50 traffic

Capacity Project: Key No.

SH 50 & Addison Ave I – 12
Route: County City (nearest) District

SH 50 Twin Falls Hansen 4

Beginning Milepost Ending Milepost Length (miles)

3.5 3.5 n/a

Location Notes:

Intersection of SH 50 and Addison Ave, east of Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $78,000

Movement w/Lowest LOS B F C Right-of-Way $00

Avg. Intersection LOS A B B Construction $517,000

Total Estimated Cost $595,000
ADT 8,300 14,400 Benefit/Cost Ratio: n/a



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Existing Signs EACH 1 50.00$           $50
Traffic Sign and Post EACH 3 400.00$         $1,200
Pavement Markings - Striping FT 5,100 0.20$             $1,020
Pavement Markings - Special SF 176 10.00$           $1,760
Traffic Signal Installation LS 1 350,000.00$  $350,000
Traffic Control Items LS 1 4,000.00$      $4,000
Coordinated Flashing Beacons EACH 3 4,000.00$      $12,000

$371,000

Mobilization % 10% 37,100$         $37,100
Contingency % 10% 40,810$         $40,810
Construction Engineering & Inspection % 15% 67,337$         $67,337

$517,000

Design % 15% 77,550$         $77,550
Right-of-Way LS 0 $0

$595,000

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-12 SH 50 and Addison Ave
Project No. 
Key No. I-12

PRE-DESIGN

January 23, 2015



Existing Conditions:
• Intersection is currently signalized
• Coordinated/pre-timed
• One-way westbound on 2nd Ave N
• Two-way on Shoshone St
• Adequate operation in 2014
• Northbound left turn stop bar is too close to the 

intersection and impedes left turning traffic from 
2nd Ave N

Projected Future Conditions:
• Adequate capacity in 2040, with LOS C or better 

on all movements

Conclusion:
The intersection adequately serves demand, but the 
position of the northbound left turn stop bar crowds 
left turning truck and vehicle traffic from 2nd Ave N.

Recommended Improvements:
• Move northbound Shoshone St left turn stop bar 

at least 8 feet southwest of its current position.
• Modify signal detection.
• Improvement increases the available turning 

radius of trucks and vehicles from 2nd Ave N.

Capacity Project: Key No.

Shoshone St & 2nd Ave N I – 13
Route: County City (nearest) District

US 30 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

217.9 217.9 n/a

Location Notes:

Intersection of Shoshone St and 2nd Ave N, in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $4,000

Movement w/Lowest LOS C C C Right-of-Way $00

Avg. Intersection LOS B C C Construction $10,000

Total Estimated Cost $14,000
ADT 18,500 32,200 Benefit/Cost Ratio: n/a



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Obliteration of Pavement Markings SF 30 15.00$           $450
Modify Signal Detection LS 1 4,000.00$      $4,000
Pavement Markings - Special SF 24 10.00$           $240
Adjust Signal Timing LS 1 200.00$         $200
Traffic Control Items LS 1 2,000.00$      $2,000

$7,000

Mobilization % 10% 700$              $700
Contingency % 10% 770$              $770
Construction Engineering & Inspection % 15% 1,271$           $1,271

$10,000

Design % 35% 3,500$           $3,500
Right-of-Way LS 0 $0

$14,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-13 Shoshone St and 2nd Ave N
Project No. 
Key No. I-13

PRE-DESIGN

January 21, 2015



Existing Conditions:
• Two-lane highway with 13-foot lanes and 6 foot 

shoulders
• Access density = 42/mile or 1 per every 125 feet 

(includes both sides of the road)
• No-passing zones on 66% of segment length
• Adequate operation, with LOS C northbound and 

LOS D southbound during the PM peak hour
• Volumes on the northern end of the segment are 

75% higher than volumes on the southern end
Projected Future Conditions:
• Undesirable LOS in 2040
• LOS projected to drop from D to E during the 

2040 PM peak hour in the southbound direction

Conclusion:
A combination of high volumes, access density, and 
no-passing zone percentage contribute to low LOS in 
the future.  Shoulder and lane widths are adequate.
Recommended Improvements:
• Widen to 5 lanes from US 30 to Highland Ave: two 

lanes each direction with a two-way left turn lane, 
curb and gutter, and sidewalks.

• Widen to 4 lanes from Highland Ave to Park Ave: two 
lanes each direction with 6’ paved shoulders.

• Widen to 3 lanes from Park Ave to Orchard Dr: one 
lane in each direction with a two-way left turn lane 
and curb and gutter.

• Should be completed before 2040 and considered as 
a companion to project I-9b.

Capacity Project: Key No.

Blue Lakes Blvd (US 30 to Orchard Dr) S – 2
Route: County City (nearest) District

STC 7232 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

18.4 19.4 1.0

Location Notes:

Segment of Blue Lakes Blvd from US 30 to Orchard Dr, in south Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $306,000

Northbound LOS C D C Right-of-Way $740,000

Southbound LOS D E D Construction $2,040,000

Total Estimated Cost $3,086,000
ADT 9,400 16,300 Benefit/Cost Ratio: 0.78



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 4.50 6,000.00$      $27,019
Removal of Obstructions LS 1 15,000.00$    $15,000
Remove and Reset Fence FT 440 10.00$           $4,400
Removal of Curb and Gutter FT 7,300 3.00$             $21,900
Removal of Concrete Sidewalk SY 1,200 8.00$             $9,600
Removal of Pavement SY 5,600 3.00$             $16,800
Excavation CY 4,200 10.00$           $42,000
Borrow CY 110,000 5.00$             $550,000
Granular Subbase TON 9,000 10.00$           $90,000
3/4" Aggregate Type B for Base TON 5,100 20.00$           $102,000
Concrete Sidewalk SY 1,200 40.00$           $48,000
Combination Curb & Gutter Type A FT 7,300 22.00$           $160,600
Pavement (HMA) TON 2,300 80.00$           $184,000
Pavement Markings - Striping FT 23,000 0.20$             $4,600
Pavement Markings - Special SF 420 10.00$           $4,200
Urban Approach EACH 50 1,500.00$      $75,000
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 30,000.00$    $30,000
Railroad Crossing Improvements LS 1 60,000.00$    $60,000

$1,466,000

Mobilization % 10% 146,600$       $146,600
Contingency % 10% 161,260$       $161,260
Construction Engineering & Inspection % 15% 266,079$       $266,079

$2,040,000

Design % 15% 306,000$       $306,000
Right-of-Way LS 1 740,000$       $740,000

$3,086,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-2 Blue Lakes Blvd (US 30 to Orchard)
Project No. 
Key No. S-2

PRE-DESIGN

January 21, 2015



Existing Conditions:
• Two-lane highway with 12-foot lanes and 1-foot 

shoulders at the narrowest point
• Narrowest point is the railroad underpass 0.2 

miles south of US 30; has low 13’9” clearance 
and floods occasionally

• Access density = 42/mile or 1 per every 125 feet 
(includes both sides of the road)

• No-passing zones on 20% of segment length
• Adequate operation, with LOS D northbound and 

LOS C southbound during the PM peak hour
Projected Future Conditions:
• Projected LOS drops from D to E in both 

directions in 2040

Conclusion:
High volumes, access density, and narrow shoulders 
at the railroad underpass and other locations 
contribute to low LOS in the future. The low 
underpass clearance prevents some trucks and 
heavy vehicles from using the segment.
Recommended Improvements:
• Reconstruct railroad underpass to provide 17’ 

clearance.  Underpass should be wide enough for 2 
lanes in each direction with bike lanes, sidewalks, and 
a center support pier to accommodate future growth.

• Construct 8 foot paved shoulders south of underpass 
where lacking.

• Improvements should be implemented in 
approximately 2040.

Capacity Project: Key No.

Eastland Dr (US 30 to Orchard Dr) S – 3
Route: County City (nearest) District

SMA 7272 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

5.7 6.7 1.0

Location Notes:

Segment of Eastland Dr from US 30 to Orchard Dr, in southeast Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $333,000

Northbound LOS D E D Right-of-Way $216,000

Southbound LOS C E D Construction $2,217,000

Total Estimated Cost $2,766,000
ADT 9,200 16,000 Benefit/Cost Ratio: 0.33



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.40 12,000.00$    $4,800
Removal of Curb and Gutter FT 2,350 3.00$             $7,050
Removal of Concrete Sidewalk SY 1,100 8.00$             $8,800
Removal of Pavement SY 9,200 3.00$             $27,600
Excavation CY 13,000 8.00$             $104,000
Utility Relocate* LS 1 100,000.00$  $100,000
Retaining Wall SF 2,000 60.00$           $120,000
Bridge Structure SF 1,700 500.00$         $850,000
Granular Subbase TON 6,400 10.00$           $64,000
3/4" Aggregate Type B for Base TON 3,200 20.00$           $64,000
Concrete Sidewalk SY 560 40.00$           $22,400
Pedestrian Ramps EACH 2 1,500.00$      $3,000
Combination Curb & Gutter Type A FT 2,350 22.00$           $51,700
Pavement (HMA) TON 1,500 80.00$           $120,000
Pavement Markings - Striping FT 14,200 0.20$             $2,840
Pavement Markings - Special SF 30 10.00$           $300
Urban Approach EACH 3 2,500.00$      $7,500
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 15,000.00$    $15,000

$1,593,000

Mobilization % 10% 159,300$       $159,300
Contingency % 10% 175,230$       $175,230
Construction Engineering & Inspection % 15% 289,130$       $289,130

$2,217,000

Design % 15% 332,550$       $332,550
Right-of-Way LS 1 216,000$       $216,000

$2,766,000

* Utility relocation is uncertain at this time.  Further field investigation is required.

TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-3 Eastland Dr (US 30 to Orchard)
Project No. 
Key No. S-3

PRE-DESIGN

January 21, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)



Existing Conditions:
• Two-lane highway with 12-foot lanes and 6-foot 

shoulders
• Access density = 61/mile or 1 per every 87 feet 

(includes both sides of the road)
• No passing zones on 67% of segment length
• Adequate operation, with LOS C in both 

directions

Projected Future Conditions:
• Northbound LOS drops from D to E in 2026
• Southbound LOS drops from D to E in 2030

Conclusion:
A combination of high volumes, access density, and 
no-passing zone percentage contribute to low LOS in 
the future.  Lane and shoulder widths are adequate.

Recommended Improvements:
• Widen segment to 5 lanes: two lanes, a bike lane, 

curb and gutter, and a sidewalk in each direction 
with a center two-way left turn lane.

• Improvements should be implemented after 
2030.

Capacity Project: Key No.

Washington St (Highland Ave to Orchard Dr) S – 4
Route: County City (nearest) District

SH 74 Twin Falls Twin Falls 4

Beginning Milepost Ending Milepost Length (miles)

6.1 6.9 0.8

Location Notes:

Segment of Washington St from Highland Ave to Orchard Dr, in southeast Twin Falls

Traffic Data: 2014
2040 w/o 

improvements
2040 with 

improvements

Cost Estimate:

Preliminary Engineering $319,000

Northbound LOS C E B Right-of-Way $754,000

Southbound LOS C E A Construction $2,124,000

Total Estimated Cost $3,197,000
ADT 11,600 20,100 Benefit/Cost Ratio: 3.04



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Obstructions LS 1 50,000.00$    $50,000
Clearing and Grubbing ACRE 1.75 6,000.00$      $10,474
Excavation CY 8,800 10.00$           $88,000
Granular Subbase TON 10,000 10.00$           $100,000
3/4" Aggregate Type B for Base TON 7,000 20.00$           $140,000
Pavement (HMA) TON 2,800 80.00$           $224,000
Tack Coat GAL 900 2.10$             $1,890
Pavement Markings - Striping FT 23,000 0.20$             $4,600
Pavement Markings - Arrows SF 300 10.00$           $3,000
Concrete Sidewalk SY 5,100 40.00$           $204,000
Urban Approach EA 51 2,500.00$      $127,500
Combination Curb & Gutter Type A FT 7,600 22.00$           $167,200
Pedestrian Ramps EA 32 1,500.00$      $48,000
Remove and Reset Fence LF 3,160 10.00$           $31,600
Traffic Items LS 1 5,000.00$      $5,000
Storm Drain System LS 1 250,000.00$  $250,000
Traffic Control Items LS 1 30,000.00$    $30,000
Survey LS 1 30,000.00$    $30,000
Sediment and Erosion Control LS 1 10,000.00$    $10,000

$1,526,000

Mobilization % 10% 152,600$       $152,600
Contingency % 10% 167,860$       $167,860
Construction Engineering & Inspection % 15% 276,969$       $276,969

$2,124,000

Design % 15% 318,600$       $318,600
Right-of-Way LS 1 754,000$       $754,000

$3,197,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-4 Washington (Highland to Orchard)
Project No. 
Key No. S-4

PRE-DESIGN

January 22, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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1 Preface 
This report is an update to the 2004 Southeast Twin Falls Regional Corridor Study (also referred to as 
the “2004 Study” in this report).  The organization and content of this report differs from the 2004 
Study due to differences in scope.  Therefore, references to the 2004 Study are included where 
appropriate for comparison. 
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2 Introduction 
The purpose of this study is to update the 2004 Southeast Twin Falls Regional Corridor Study to 
current conditions and needs.  The original 2004 Study recommended a prioritized list of intersection 
and roadway projects in southeast Twin Falls and a belt route south of Twin Falls.  This 2014 update 
recommends seventeen intersection and roadway projects, re-investigates the need for a high-speed 
alternate route south of Twin Falls, and proposes three alignment alternatives for the SE Alternate 
Route. 

 

2.1 2004 Study and Background 
The original 2004 Study was requested by ITD and the Greater Twin Falls Area Transportation 
Committee (GTFATC) to investigate the need for a bypass route southeast of Twin Falls and to 
recommend smaller-scale transportation improvements in the region.  The route was thought to be 
needed due to: 

 Substantial residential and industrial growth in south Twin Falls since 1990 and, 
 Lack of a clear and direct route for bypass traffic1 from I-84, SH 50 and US 30 (east of Twin 

Falls) to reach SH 74 and US 93 (southwest of Twin Falls). 

  

                                                       
1 Traffic with neither an origin nor destination in Twin Falls. 
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The 2004 Study produced a prioritized list of safety and capacity improvement projects, some of which 
have already been implemented.  Table 1 (Table 12-1 in the 2004 Study) shows the completion status 
of the 2004 Study projects. 

Table 1: 2004 Study Projects – Details and Completion Status 

Priority Location Project Description Cost Estimate Completed? 

1 US 30 - from Eastland to SH 50 Reduce Speed Limit $5,000 Partially 

2 US 30 & Locust Install left turn signals on US 30 $25,000 No 

3* Blue Lakes Blvd & Addison Ave 
Additional Signing and Striping & a 
Signal Pole on Median 

Sign & Stripe $5,000 
Signal Pole  $25,000 

No 

4 
US 93 - between SH 74 and 

Hollister 
No Passing Zone at 3300 N  
and 3400 N 

$10,000 Yes 

5 
US 93 - between SH 74 and 

Hollister 

Construct additional passing lanes at 
the locations listed below: 
NB mile 26.77 to 28.66  
NB mile 30.06 to 31.14  
NB mile 32.71 to 35.34 
SB mile 27.16 to 27.92   
SB mile 29.57 to 31.53    
SB mile 33.06 to 35.90    
SB mile 36.38 to 37.55 

$4,000,000 total 
$610,000 
$400,000 
$810,000 
$280,000 
$630,000 
$850,000 
$420,000 

No 

6 US 30 & 3200 E (Hankins Rd) Install a traffic signal in the future $200,000 Yes 

7 SH 50 Turn lanes at 3600 E and 3700 E $750,000 Partially 

8 Orchard Dr & Washington St Install a traffic signal in the future $200,000 Yes 

9 
US 93 - between  

SH 74 and Hollister 
Correct vertical sight deficiencies 
south of 3400 N and 3300 N 

$180,000 each No 

10 
SH 50 & 3800 E  
(Rock Creek Rd) 

Widen intersection to improve 
turning 

$30,000 Partially 

11 US 93 & 3700 N Orchard Dr 
Widen intersection to improve 
turning 

$30,000 No 

12 
US 30 & SH 50  

(Red Cap Corner) 
Install a traffic signal in the future $200,000 Yes 

13 US 93 through Hollister Investigate adding center turn lanes To be determined No 

14* 
US 30 & 3800 E  
(Rock Creek Rd) 

Widen intersection to improve 
turning 

$30,000 Yes 

15 SH 74 & Washington St 
Widen intersection to improve 
turning 

$15,000 Yes 

16* Addison Ave & Washington St Add an additional turn lane $500,000 No 

17* Blue Lakes Blvd & Addison Ave 
Add one additional lane in each 
direction 

$1,500,000 No 

* Outside 2014 Study Area    
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The 2004 Study did not find a significant need for a bypass route; an origin/destination survey 
determined that most travel in south Twin Falls is “to” or “from” the City, not through traffic.  Instead 
the study recommended a clear and direct truck route through south Twin Falls to support industrial 
development.  The recommended locations of the “Most Feasible Truck Route” and an “Interim Most 
Feasible Truck Route” are shown below in Figure 1.  As of 2015, neither of these routes have been 
constructed nor have they been scheduled for construction. 

 

 

Figure 1: 2004 Most Feasible Truck Route 
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2.2 2014 Update Study 
Industrial and residential developments have continued to grow in southeast Twin Falls and the 
surrounding region.  Naturally, this growth results in more vehicles and trucks on the roadways, and 
therefore more safety and congestion concerns. 

Since many of the 2004 Study projects are either completed or obsolete due to changing conditions, 
ITD and GTFATC requested this update to the 2004 Study with the goals to: 

 Recommend up to ten new safety improvement projects, 
 Recommend up to ten new traffic capacity improvement projects, 
 Re-assess the need for an alternate route and, 

 Recommend up to three alternate route alignments. 

2.3 2014 Study Area 
The study area (outlined in Figure 2) is bound by SH 50, US 30 and SH 74 to the north, the 
intersection of SH 50 and Addison Ave. in the east, the Idaho-Nevada border to the south, and US 93 
to the west.  The study area lies completely within Twin Falls County and encompasses the cities of 
Twin Falls, Kimberly, Hansen, and Hollister.  Although the study area extends all the way to the 
Idaho-Nevada border, investigations were focused near the city of Twin Falls where the majority of 
traffic is located. 

 

Figure 2: Study Area Map 
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3 Study Oversight and Administration 
This section of the report summarizes coordination with stakeholders and the project task schedule. 

3.1 Steering Committee 
A project steering committee was formed at the outset of the project to provide local perspective to the 
Keller Associates team.  Keller Associates met with the steering committee near the conclusion of each 
major project task to approve the direction of the work.  The steering committee consists of three 
individuals: 

 Gary Young, Chairman of the Greater Twin Falls Area Transportation Committee 
 Jackie Fields, City Engineer for the City of Twin Falls 
 Dave Burgess, Twin Falls Highway District Commissioner 

3.2 Greater Twin Falls Area Transportation Committee (GTFATC) 
Keller Associates presented the findings and results of each major project task to the Greater Twin 
Falls Area Transportation Committee (GTFATC).  The GTFATC is a committee of the Twin Falls 
Chamber of Commerce, and consists of the following regional transportation stakeholders:   

 Chairman of the Committee 
 Retired Chairman of the Committee 
 City of Twin Falls designated agent 
 Filer City Council member or designated agent 
 Kimberly City Council member or designated agent 
 Twin Falls County Sheriff’s Department or designated agent 
 Twin Falls Highway District Commissioner or designated agent 
 Filer Highway District Commissioner or designated agent 
 Buhl Highway District Commissioner or designated agent 
 Twin Falls County Commissioner or designated agent 
 Trucking industry delegate 
 Twin Falls Chamber of Commerce delegate 
 Legislative delegate 
 Interested county resident 
 Interested city resident 
 Buhl City Council member or designee 
 Twin Falls County Commissioner or designated agent 
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3.3 Task Schedule 
The schedule of tasks for this project is shown in Table 2.  Meeting dates with the steering committee 
and GTFATC are bolded. 

 

Table 2: Project Task Schedule 

Task Date 

Existing Conditions and Data Collection Aug. 2014 - Dec. 2014 

Study Kick-off Meeting w/ Steering Committee Sep. 9, 2014 

Safety Projects Sep. 2014 - Dec. 2014 

Travel Time Studies Sep. 2014 

Future Conditions Nov. 2014 

Existing Conditions GTFATC Meeting Dec. 9, 2014 

Capacity Projects Dec. 2014 - Feb. 2015 

Safety and Capacity Projects GTFATC Meeting Feb. 10, 2015 

Belt Route Alternatives Feb. 2015 - Apr. 2015 

Belt Route Alternatives GTFATC Meeting May 12, 2015 

Chamber of Commerce Meeting June 9, 2015 

Final Report May 2015 - Aug. 2015 

Final Recommendations Meeting w/ Steering Committee Jul. 16, 2015 

Final Report Presentation to GTFATC Aug. 11, 2015 
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4 Existing Conditions 
Keller Associates first evaluated the existing conditions of the study area to direct the focus of more 
detailed safety improvement, capacity improvement, and alternate route analyses (contained in 
Chapters 5, 6, and 7, respectively).  Existing conditions evaluations included population and 
employment research, a regional travel time study, and interviews with local stakeholders (public 
officials, commercial traffic generators, and truck drivers). 

4.1 Population and Employment Characteristics 
Twin Falls County is currently the sixth largest Idaho county by population and has exceeded previous 
growth projections in recent years.  The estimated 2013 county population was 79,957, which already 
exceeds the 2025 population projection of 79,070 cited in the 2004 Study.  Table 3 shows population 
trends from 2000 to 2010 within the study area.  The county experienced a 20 percent population 
increase between 2000 and 2010, with most of the growth occurring in urban areas.  The City of Twin 
Falls contains over half of the county’s population and is the county seat. 

Table 3: Population Trends 

Locality 2000 2010 Increase 

Percent 
Change 

from  
2000-2010 

1990-2000 
Compounded 

Average 
Annual 

Growth Rate 

2000-2010 
Compounded 

Average 
Annual 

Growth Rate 

1990-2010 
Compounded 

Average 
Annual 

Growth Rate 
Hansen 970 1,144 174 18% 1.4% 1.7% 1.5% 
Hollister 237 272 35 15% 5.1% 1.4% 3.2% 
Kimberly 2,614 3,264 650 25% 1.0% 2.2% 1.6% 
Twin Falls 34,469 44,125 9,656 28% 2.3% 2.5% 2.4% 
Other Areas of 
Twin Falls County 

25,994 28,425 2,431 9% 1.4% 0.9% 1.1% 

Twin Falls County 64,284 77,230 12,946 20% 1.8% 1.9% 1.8% 
State of Idaho 1,293,953 1,567,582 273,629 21% 2.5% 1.9% 2.2% 
Source: U.S. Census Bureau 

 
Table 4 shows 2010 US Census age distributions for the State of Idaho, Twin Falls County, and cities 
in the study area.  Twin Falls County has a slightly higher elderly population percentage compared to 
the State of Idaho.  Kimberly and Hansen appear to have younger populations with higher percentages 
of children.  Hollister follows the population distribution expected of a more rural area with a large 
percentage of elderly population and smaller percentage of adult population. 
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Table 4: Age Distribution 

Locality 

School Age Population 
(5-19 Years of Age) 

Elderly Population 
(65 Years or older) 

Median Age Total 
% of 

Population Total 
% of 

Population 

State of Idaho 475,281 30% 194,668 12% 34.6 

Twin Falls County 23,445 30% 10,706 14% 34.4 

Twin Falls 13,406 30% 5,909 13% 31.9 

Kimberly 1,136 35% 363 11% 31.9 

Hansen 409 36% 133 12% 32.0 

Hollister 89 33% 41 15% 39.0 

Source: U.S. Census Bureau 
 
Table 5 shows per capita personal income for the State of Idaho and Twin Falls County.  Twin Falls 
County per capita personal income is historically and currently slightly lower than the State of Idaho 
as a whole.  County income decreased relative to State income between 1995 and 2000 but has steadily 
increased since then. 

Table 5: Income Trends 

Locality 

Per Capita Personal Income 

1990 1995 2000 2005 2010 
Average Annual 

Growth (2000-2010) 

State of Idaho 15,951 19,989 25,258 29,989 32,100 2.4% 

Twin Falls County 15,373 19,095 22,926 28,332 30,280 2.8% 

Source: U.S. Bureau of Economic Analysis 
 
Figure 3 shows median household income in the study area in 2012 dollars.  Hansen has the lowest 
median household income ($34,565), while Hollister has the highest ($44,375).  Hollister has seen 
the largest change in recent years; in 1999 (cited in the 2004 Study), it had the lowest median 
household income in the study area.  The other three cities have stayed consistent relative to Twin 
Falls County. 

 
 Source: 2008-2012 American Community Survey 

Figure 3: 2012 Median Household Income 
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4.2 Travel Time Studies 
A tour of the study area included travel time studies that analyzed the six route options identified in 
the 2004 Study (see Figure 4). 

 
Figure 4: 2004 Truck Route Options 

 

4.2.1 Methodology 
Travel times were gathered in two sessions: one during an off-peak period and one during the PM 
Peak.  The time of day for the peak period was determined by referencing data from Automatic Traffic 
Recorders on US-30 and US 93.   

Off-peak travel times were measured between 9:00 pm and 11:00 pm on Monday, September 8, 2014.  
Travel times were recorded based on nearly continuous exercises for each of the six option routes.  
Some segments that were common to all or many of the options were performed independently to 
reduce the amount of time required to complete the study. 

PM Peak travel times were measured between 4:00 pm and 6:00 pm on Tuesday, September 9, 2014 
as individual segments (usually one mile sections from intersection to intersection).  In this way the 
various options could be calculated by adding up the appropriate segments.  This greatly reduced the 
amount of redundant trips and shortened data collection time. 

Timings were recorded from the center of each intersection to account for time spent at traffic controls 
such as stop signs and signals.  Travel times were collected with an application on an Android 
smartphone utilizing the GPS feature. 
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4.2.2 Results 
Figure 5 shows off-peak and PM Peak route travel times for all six route options, including the black 
segment common to all options. 

 
Figure 5: Truck Route Option Travel Times 

 
The shortest travel time during off-peak was Option 3 at 21:28 minutes. The longest travel time during 
off-peak was Option 2 at 22:34 minutes. The average time of the six routes is 22:04 minutes. Less than 
a minute separates the fastest and slowest route, which indicates that all six options are more or less 
equal when traffic volumes are low. 

The shortest travel time during the PM Peak was Option 5 at 22:52 minutes, which was the “Most 
Feasible Truck Route” identified in the 2004 Study.  The longest travel times during the PM Peak 
were Options 2 and 4 at 24:00 minutes.  The average PM Peak time of the six routes is 23:31 minutes. 
The fastest and slowest routes differ by just over one minute, indicating again that the routes are similar 
even at higher traffic volumes.  With the exception of US 30 (Kimberly Rd.), PM Peak traffic volumes 
were well below capacity and vehicles could travel at free-flow speeds.  Short queues and delays were 
experienced at some stop controlled intersections, which generally account for the difference between 
PM Peak and off-peak travel times.  US 30 experienced the highest traffic volumes during the PM 
Peak but was below capacity conditions.  Delays at signals were limited to one signal cycle, and 
congestion at the time of the study seemed minimal. 

An additional exercise was conducted to test the effects of traffic signal coordination along US 30.  The 
travel time developed for the eastbound direction of US 30 used the same process of adding segment 
times and was used in determining the average of the six options. However, a continuous travel time 
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exercise in the westbound direction resulted in a travel time of 25:11 minutes compared to 23:16 for 
eastbound. The difference of nearly two minutes can be attributed to catching a red light at Eastland 
Dr. and turning left at Blue Lakes Blvd., neither of which occurred during the eastbound exercise. 

4.2.3 Summary 
The travel time studies showed very little difference in travel times regardless of the route option for 
both the PM Peak and the off-peak exercises.  The PM Peak travel times were approximately one and 
a half minutes longer on average than the off-peak travel times.  PM Peak delays were generally 
associated with delays at intersections.  Intersections on US 30 from Blue Lakes Blvd. to Eastland Dr. 
caused approximately two minutes of delay and accounted for the majority of delays. 
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4.3 Stakeholder Interviews 
Keller Associates conducted interviews with regional transportation stakeholders in September and 
October 2014.  Three audiences were interviewed, each with unique perspectives on the transportation 
system: public officials, commercial traffic generators, and truck drivers. 

4.3.1 Public Official Interviews 
Four telephone interviews were held with the following public officials representing transportation in 
the Twin Falls area. 

 Jackie Fields – City Engineer for City of Twin Falls 

 Scott Allen – Administrator for the Twin Falls Highway District 

 Gary Young – Chairman of the Greater Twin Falls Area Transportation Committee 

 Dave Burgess – Twin Falls Highway District Commissioner 

Each official was asked five basic questions that helped guide and focus the corridor study. The 
questions and a summary of responses to each question are shown below. 

Questions and Responses 

 

 

 

 

Question 1: What are the significant Commercial Traffic Generators? 

Responses: 

 Suggestions were added to the list of potential Commercial Traffic Generator companies 
to be contacted and interviewed. See Section 4.3.2 for the list of companies that contributed 
to this study. 

Question 2: What percentage of trucks traveling in southeast Twin Falls are bypass versus 
destination in your opinion? 

Responses: 

 Less than 50 percent 
 25 percent 
 25 percent 
 17 percent (referenced from a Twin Falls origin/destination study) 

Question 3: What are congested intersections in the region? 

Responses: 

 Blue Lakes Blvd. and US 30 (Kimberly Rd.) 
 Blue Lakes Blvd. and Orchard Dr. 
 Eastland Dr. and US 30 (Kimberly Rd.) 
 Eastland Dr. and Orchard Dr. 
 Hankins Rd. and Orchard Dr. 
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Question 4: What intersections have safety issues? 

Responses: 

 Blue Lakes Blvd. and Orchard Dr. were mentioned by all four officials.  One official 
mentioned "Many near misses..." at the intersection. 

Question 5: Are you aware of any problem areas for trucks? 

Responses: 

 2nd Ave. N and Shoshone St. 
 Westbound on US 30 turning left onto Blue Lakes Blvd. or bearing right onto Main Ave. 
 Southbound on Shoshone St. turning right at 6th Ave. 
 Eastbound on US 30 turning right onto Hankins Rd. 
 Narrow lanes at Blue Lakes Blvd. and Orchard Dr. intersection 
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4.3.2 Commercial Traffic Generators Interviews 
A list of commercial traffic generators (trucking companies) in the Twin Falls area was provided by 
the Twin Falls Chamber of Commerce.  This list was expanded by suggestions from local 
transportation officials during recent interviews as part of this study.  A total of twelve commercial 
trucking companies were sent an email with five questions about their trucking operations.  Two 
companies replied to the email and an additional six companies agreed to answer questions by phone. 
The following eight commercial traffic generators provided input for this study. 

 Southern Idaho Solid Waste 

 ConAgra Foods 

 Transystems, LLC 

 Hamilton Manufacturing, Inc. 

 Gary Blick Trucking, Inc. 

 K&T Steel Corp. 

 Rush Truck Center 

 Longview Fibre 

 
Questions and Responses 

The five questions included in the email and summaries of responses are shown below. 

 

 

Question 1: What are your primary trucking destinations? (Include import origins as well as 
export destinations even if other companies than your own are used for transportation.) 

Responses: 

 Commercial destinations widely varied, ranging from local destinations in all directions to 
the west coast, Texas, Canada, and New York. 

 Goods identified include sugar beets, milk, beans, yogurt, solid waste, steel, and food. 

Question 2: What routes within the Southeast Twin Falls Region do your drivers use most 
frequently? 

Responses: 

 Primary route identified was US 93 Alternate Route (Pole Line Rd. from Blue Lakes Blvd. 
to US 93) and the US 93 connection to I-84. 

 Also identified was US 30 from Buhl to Kimberly. 
 Very few of the interviewed companies said they use 3600 N. 
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Question 3: What issues or concerns do your drivers have regarding the routes used? (i.e. safety, 
congestion, maneuverability, etc.)(Please indicate the location of the issue or concern.) 

Responses:  

 Most common concern - Too many traffic signals near base of operations. 
 Railroad underpass on Eastland Dr. is too low for some trucks. 
 New development and congestion on Washington St. north of Rock Creek. 
 Tight left turn radius from 2nd Ave. E and Main Ave. onto Shoshone St. 

Question 4: A previous study in 2004 identified “The Most Feasible Truck Route” from US 93 
through the Southeast Twin Falls Region. The route is 3600 N to Eastland Drive to US 30 to SH 
50 to I-84 over the Hansen Bridge. Do you think it would be appropriate to spend money to 
develop this route as a designated truck route southeast of Twin Falls? If not, why? 

Responses:  

 One of the eight responding companies said it would be a good investment of funds to 
improve the “Most Feasible Truck Route”. 

 Two were unsure and said it would depend on time saved and number of users affected. 
 Five thought there was no need to spend tax payers’ money on developing the corridor. One 

individual who lived on 3600 N did not want the development, noise, and congestion that 
would come with improvements. 

Question 5: If “The Most Feasible Truck Route” or similar alternative were developed, how 
many trucks per day of your operations would use the improved route? 

Responses:  

 170 trucks per day 
 20 to 40 trucks per day 
 7 to 8 trucks per day 
 Less than one truck per day on average 
 Others said they would not use the truck route because it was too far south. 
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4.3.3 Truck Driver Interviews 
On September 18, 2014 Keller Associates employees were stationed on SH 50 (at the Garden of Eden 
truck stop) and US 93 (at the Hollister Port-of-Entry south of Twin Falls) to conduct interviews with 
commercial truck operators.  Fifty-four (54) complete interviews were conducted at the Garden of 
Eden location and 51 were conducted at the Hollister Port-of-Entry. The five questions asked and a 
summary of responses are shown below. 

 
Questions and Responses 

  

 

 

Question 1: Do you intend to or did you bypass Twin Falls?  

 Yes, if yes go to Question #3 

 No 

Question 2: What is your destination? 

 Industrial location to the south of Twin Falls 

 Commercial location within Twin Falls 

 Some other location regional to Twin Falls 

Responses: 

Table 6: Truck Driver Destination Summary 

Question 1 Question 2 

On SH 50 
(Garden of Eden) 

 On US 93 
(Hollister Port-of-Entry) 

# of 
responses 

percentage 
of total 

# of 
responses 

percentage 
of total 

Bypass 24 43% 42 82% 

Non-bypass 
South of TF (Industrial) 10 19% 0 0% 
Within TF (Commercial) 10 19% 9 18% 
Regional to TF (Other) 10 19% 0 0% 

Total 54 100% 51 100% 
 

Question 3: What was or will be your route to or around Twin Falls? 

Responses: 

 SH 50 location: 
o Routes widely varied 
o Most used was I-84 to US 93 to Blue Lakes Blvd. to US 30 to SH 50 to I-84. 

 US 93 location: 
o By far the most used route was US 93 to Pole Line Rd. to Blue Lakes Blvd. over the 

Perrine Bridge to I-84. 
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Question 4: Are you aware of any maneuvering problems for trucks in the area south of Twin 
Falls? 

Responses: 

 SH 50 location: 
o Eastland Dr. railroad underpass has low clearance and floods occasionally 
o Tight left turn from westbound 2nd Ave. E onto Shoshone St.  Most used was I-84 

to US 93 to Blue Lakes Blvd. to US 30 to SH 50 to I-84. 
 US 93 location: 

o Blue Lakes Blvd. and US 30 (Kimberly Rd.) intersection 

Question 5: Is a dedicated truck route needed southeast of Twin Falls that would connect US 93 
to SH 50/I-84? 

 Yes 

 No 

Responses: 

 SH 50 location: 
o 33 “Yes” responses (72 percent) 
o 13 “No” responses (28 percent) 

 US 93 location: 
o 36 “Yes” responses (75 percent) 
o 12 “No” responses (25 percent) 
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4.4 Existing Conditions Summary 
The existing conditions investigations revealed the following information. 

 

Population and Employment Characteristics 

Twin Falls and the surrounding region has seen accelerated growth since 2000. 

 

Travel Time Studies 

Travel times through southeast Twin Falls do not vary significantly by route.  This shows that there is 
no clear and direct route through the region, which could show a need for a more direct route.  The 
most congested area was on US 30 from the Eastland Dr. intersection to the Blue Lakes Blvd. 
intersection. 

 

Stakeholder Interviews 

The majority of trucks on US 93 bypass Twin Falls; US 93 Alt (Pole Line Rd.) is by far their favored 
route.  There are relatively fewer bypass trucks on SH 50; instead, more trucks travel to or from Twin 
Falls and the surrounding region. 

Seventy-three (73) percent of interviewed truck drivers said they would use a southeast alternate route 
if it were constructed.  However, only one of eight interviewed trucking company officials thought a 
southeast alternate route would be worth the cost.  These results suggest there is a need for a southeast 
alternate route, but the need may not be strong enough to justify the cost. 

Stakeholders identified the following potential safety or capacity improvement locations: 

 Blue Lakes Blvd. and US 30 (Kimberly Rd.) 
 Blue Lakes Blvd. and Orchard Dr. 
 Eastland Dr. and US 30 (Kimberly Rd.) 
 Eastland Dr. and Orchard Dr. 
 Hankins Rd. and Orchard Dr. 
 2nd Ave. N and Shoshone St. 
 Eastland Dr. railroad underpass 
 6th Ave. and Shoshone St. 
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5 Safety Improvements 
This section of the report details the development of transportation safety improvement projects as 
requested by ITD and the GTFATC.  Projects were primarily chosen via an analysis of recent crash 
trends discussed in this chapter. 

5.1 Crash Data 
Regional 5-year crash histories were collected from the Local Highway Technical Assistance Council 
(LHTAC) to identify roadways and intersections in need of safety improvements.  Figure 6 shows a 
map of Fatal and A-Injury (serious injury) crashes from 2009 to 2013 in Twin Falls and the 
surrounding region. 

 

 

Figure 6: 2009 – 2013 Fatal and A-Injury Crashes 
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5.2 Crash Hot Spots 
Examination of the crash data revealed six intersections and one highway segment with either crash 
clusters or severe crashes within the study area.  Table 7 shows the locations and their crash totals. 

Table 7: Summary of Crash Hot Spots 

Location Type 
2009-2013 Crash History 

Fatal A-injury All Severities 

US 93 (Nevada border to SH 74) Segment 5 15 179 

US 93 and 2900 N (North of Hollister) Intersection 1  2 

US 30 and 3400 E Intersection  3 12 

US 30 and 3300 E Intersection  1 7 

SH 50 and 3800 E Intersection  4 13 

US 30 and Locust St Intersection   9 

SH 74 (Washington St) and Orchard Dr Intersection  3 8 

 

5.3 Prioritized Safety Projects 
Safety projects shown in Table 8 were developed for each of the crash hot spot locations.  Table 8 
updates Table 12-1 from the 2004 Study.  See Section 5.3.3 for project summary sheets and Appendix 
A for cost estimate sheets.  Costs and benefits were estimated and a benefit/cost ratio was calculated 
for each project.  Projects are prioritized by highest to lowest benefit/cost ratio. 

Table 8: Prioitized Safety Projects 

Priority 
Key 

Number 
Location Project Description 

Benefit/Cost 
Ratio 

Estimated 
Cost 

1 S-1a 
US 93 (MP 0.0 to 
MP 38.05) 

Short-Term: Restripes and installs 
rumble strips on centerline.  
Improvements should reduce the 
frequency of “failure to maintain lane” 
crashes. 

44.5 $101,000  

2 I-1 
US 93 and 2900 
N (North of 
Hollister) 

Adds northbound and southbound left 
turn lanes.  Increases US 93 shoulder 
width from 3’ to 6’.  Installs advanced 
intersection warning signs with flashing 
amber beacons on northbound and 
southbound approaches. 

43.6 $281,000  

3 I-4 
US 30 (Kimberly 
Rd) and 3400 E 

Relocates “Stop Ahead” signs and 
installs flashing amber beacons on 
northbound and southbound 3400 E. 

25.0 $16,000  

4 I-3 
US 30 (Kimberly 
Rd) and 3300 E 

Installs eastbound and westbound left 
turn lanes.  Relocates “Stop Ahead” signs 
and installs flashing amber beacons on 
northbound and southbound 3300 E. 

5.1 $234,000  
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Priority Key 
Number 

Location Project Description Benefit/Cost 
Ratio 

Estimated 
Cost 

5 I-6 
SH 50 and  
3800 E 

Realigns 3800 E to intersect SH 50 at a 
right angle.  Shifts 3800 E (between SH 
50 and Addison Ave) west 300 feet.  
Converts Addison Ave (between SH 50 
and 3800 E) to a one-way westbound 
road.  Installs traffic signal at the 
realigned SH 50 and 3800 E 
intersection. 

2.8 $955,000  

6 I-5 
US 30 (Kimberly 
Rd) and Locust St 

Installs left turn signal heads on all 
approaches to allow protected left turn 
phasing. 

2.0 $69,000  

7 S-1b 
US 93 (MP 0.0 to 
MP 38.05) 

Long-Term: Restripes and installs 
rumble strips on foglines.  Increases 
shoulder width from 3’ to 6’.  
Improvements should reduce the 
frequency of “failure to maintain lane” 
crashes. 

1.9 $11,395,000  

8 I-2 

SH 74 
(Washington St) 
and 3700 N 
(Orchard Dr) 

First traffic signal when approaching 
Twin Falls from the southwest.  Installs 
an advanced warning signal on the south 
leg of the intersection. 

1.6 $26,000  

 

5.3.1 Cost Estimation Methodology 
Quantifying costs of projects is fairly straightforward and involves summing construction, 
engineering, and right-of-way acquisition estimates.  The total cost was divided by the useful life of 
the project to calculate cost per year for use in benefit-cost ratios.  See Appendix A for cost estimation 
spreadsheets for each project. 

5.3.2 Benefit Estimation Methodology 
Quantifying benefits is more complicated.  Keller Associates used the following method for 
quantifying benefits (in units of cost per year) of each safety project: 

Step 1 - Determine the number and types of crashes prevented by the project per year 

The number of crashes per year prevented by an improvement was calculated by multiplying 
the average number of crashes per year at the location by an appropriate Crash Modification 
Factor (CMF) from the Highway Safety Manual (HSM).  For example, a CMF of 0.82 
implies an improvement reduces crash frequency by 18 percent. 

Step 2 - Assign a value to each crash prevented 

Standardized values are available for each crash severity type (Fatal, A-Injury, B-Injury, C-
Injury, and Property Damage).  These values were multiplied by the number of prevented 
crashes calculated in Step 1 above. 

Step 3 - Sum the values of all prevented crashes 

Sum the values for each severity type and improvement calculated in Step 2 for a total cost 
savings attributed to the project. 
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5.3.3 Project Summary Sheets 
The summary sheets (beginning on the next page) detail the following information for each safety 
project: 

 Location 
 Safety Issues 
 Conclusion (why improvements are needed) 
 Recommended Improvements 
 Traffic Data 
 Cost Estimate Summary 
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6 Capacity Improvements 
This section of the report details the development of traffic capacity improvement projects.  Capacity 
issues were identified via level of service (LOS) analyses (discussed in this chapter) and stakeholder 
interviews (discussed in Section 4.3) and subsequently developed into projects. 

6.1 Data Collection 
Level of service analyses required collection of turning movement counts, existing signal timing 
parameters, and roadway geometry and design information. 

6.1.1 Turning Movement Counts 
Turning movement counts were obtained for sixteen key intersections located along the truck route 
options identified in the 2004 Study.  The six route options are shown in Figure 4 on page 13. 

Table 9 shows a list of counted intersections, the source of the count, and intersection control.  The 
counts were provided by the Idaho Transportation Department (ITD), Twin Falls County, and the 
City of Twin Falls.  All counts were collected in 15-minute increments and included heavy vehicles.  
The City and County collected data during suspected truck peak periods via tally sheet; ITD collected 
data over a 24-hour period using Miovision video counters.  The 24-hour counts were used to identify 
daily traffic trends and peak hours in the region (see Section 6.1.3). 

Table 9: Turning Movement Count Intersections 

Intersection Data Source Control Time Period 

Blue Lakes and US 30 (S. 5-points) ITD Signal 24 hour 

Eastland Dr and US 30 ITD Signal 24 hour 

Hankins Rd and US 30 ITD Signal 24 hour 

3000 E and 3600 N County TWSC 4:00-6:00 PM 

3100 E and 3600 N County TWSC 4:00-6:00 PM 

Orchard Dr and Blue Lakes Blvd City TWSC 12:00-2:00 PM 

Orchard Dr and Eastland Dr City AWSC 12:00-2:00 PM 

Orchard Dr and Washington St City Signal 12:00-2:00 PM 

SH 50 and Addison Ave County TWSC 4:00-6:00 PM 

SH 50 and 3800 E County TWSC 4:00-6:00 PM 

Washington St and 3600 N ITD TWSC 24 hour 

Shoshone St and 2nd Ave N ITD Signal 24 hour 

Shoshone St and 2nd Ave S ITD Signal 24 hour 

Shoshone St and 6th Ave W City Signal 9:00-11:00 AM 

US 30 and SH 50 ITD Signal 24 hour 

US 93 and 3700 N County TWSC 11:00 AM-1:00 PM 

TWSC = Two-Way Stop Control; AWSC = All-Way Stop Control 
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6.1.2 Existing ADT 
Average daily traffic (ADT) was determined using the supplied counts.  Figure 7 shows ADT through 
the SE Twin Falls corridor and gives a sense of the traffic distribution.  As observed in the travel time 
studies (Section 4.2), the highest volume segment in the corridor is on US 30 between Eastland Dr. 
and Blue Lakes Blvd.  Conversely, the lowest volumes are seen along 3600 N (SH 74) and 3700 N 
(Orchard Dr.) south of Twin Falls. 

 

 

 
Figure 7: ADT through SE Twin Falls Corridor 
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6.1.3 Peak Hour Determination 
The 24 hour traffic counts were examined to determine daily traffic trends and peak hours to be 
analyzed.  Figure 8 shows the hourly volumes for each ITD-counted intersection.  The dashed black 
line is the sum of all seven intersection volumes per hour and is displayed on a second y-axis on the 
right side of the figure.  Four peak hour periods are visible: an AM peak hour around 8:00 AM, a lunch 
hour peak around noon, an afterschool peak around 3:30 PM, and a PM peak hour around 5:00 PM.   

Intersections with 24 hour counts were analyzed during the PM peak hour, which experiences the 
highest traffic volumes and most congestion2. 

 

Figure 8: ITD Intersection Hourly Volumes 

 

6.1.4 Signal Timing Parameters 
Current signal timings were provided by ITD and the City of Twin Falls for the signalized 
intersections shown in Table 9. 

 

6.1.5 Roadway Geometry and Design Information 
Keller Associates determined lane configurations, speed limits, lane widths, shoulder widths, turn bay 
lengths, no passing zones lengths, and access densities used in LOS analyses via Google Earth. 

                                                       
2 The AM and PM peak hours are the most distinct and were initially the focus of LOS analyses.  However, AM peak hour 
LOS analyses were removed from the scope.  PM peak hour conditions were found to control design, as PM peak LOS 
ratings were equal to or worse than AM peak in all cases. 
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6.2 LOS Analyses 
Level of service analyses were conducted on the sixteen counted intersections listed in Table 9 and the 
eighteen arterials connecting them.  The Highway Capacity Manual methodology and the HCS 2010 
software were used for all analyses. 

Both existing (2014) and projected future (2040) conditions were analyzed.  The existing condition 
features existing geometries and existing traffic volumes from collected counts discussed in Section 
6.1.1.  The projected future condition features existing geometries but with projected traffic volumes 
in 2040. 

For an overview of the LOS analysis results, Figure 9 and Figure 10 show 2014 and projected 2040 
(respectively) LOS ratings of all analyzed intersections and arterials.  Detailed HCS output sheets are 
included in the Appendix B. 

 

 
Figure 9: Existing (2014) LOS 
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Figure 10: Future (2040) LOS 

 

6.2.1 Projected Growth Factors 
The 2040 traffic volumes were projected using a uniform growth factor of 1.74, applied to all 2014 
segment and intersection movement volumes.  The growth factor was calculated assuming an average 
annual growth rate of 2.15 percent per year between 2014 and 2040.  The 2.15 percent rate was the 
average annual population growth rate of Twin Falls from 1990 to 2013.  There was assumed to be a 
1:1 increase in traffic volume for increases in population. 

In the projected future (2040) analyses, PM peak hour flow rates were estimated at locations without 
a 2014 PM count.  A unique growth factor (in addition to the 2014 to 2040 growth factor) was applied 
uniformly to all movements/directions at each location.  The growth factors (ranging from 1.22 to 1.59) 
were referenced from daily traffic trends at nearby 24 hour count intersections.  The resulting LOS 
ratings are marked with an asterisk (*) in Table 11 and Table 12. 
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6.2.2 Level of Service Categories 
Table 10 shows the criteria and a description for each LOS category. 

Table 10: Intersection and Highway Level of Service Criteria 

LOS Description 

Intersection Criteria Highway Criteria 

Signalized 
TWSC & 
AWSC 

Multi-lane 
Two-lane 
Class II3 

Two-lane 
Class III4 

Delay   
(sec) 

Delay 
(sec) 

Density5 
(pc/mi/ln) 

PTSF6 
(percent) 

PFFS7 
(percent) 

A Free flow ≤ 10 ≤ 10 > 0-11 ≤ 40 > 91.7 

B Reasonably free flowing > 10-20 > 10-15 > 11-18 > 40-55 > 83.3-91.7 

C Stable flow > 20-35 > 15-25 > 18-26 > 55-70 > 75.0-83.3 

D 
Approaching unstable 
flow 

> 35-55 > 25-35 > 26-35 > 70-85 > 66.7-75.0 

E 
Unstable flow (at 
capacity) 

> 55-80 > 35-50 > 35-45 > 85 ≤ 66.7 

F 
Forced or breakdown 
flow 

> 80 > 50 
> 45 or 
v/c8 > 1 

v/c8 > 1 

 
LOS A through C represent acceptable traffic flow.  LOS D represents traffic flow approaching 
capacity, with longer delays and queues; LOS D is usually considered an acceptable minimum in 
urban environments.  LOS E and LOS F represent roadways at or over capacity, respectively, and 
indicate a need for improvement. 

In this study, the following LOS ratings (highlighted in orange in Table 11 and Table 12) were 
considered to indicate a need for improvement: 

Intersections - Multiple movements at LOS D, or one movement at LOS E or F 

Segments - LOS E or F in either direction 

 

  

                                                       
3 Two-lane highways serving rugged rural areas 
4 Two-lane highways serving moderately developed areas 
5 Passenger car equivalents, per mile, per lane. 
6 Percent Time Spent Following 
7 Percent Free-Flow Speed 
8 Volume-to-capacity ratio 
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6.2.3 Intersections 
Table 11 shows “worst movement” LOS (turning movement with lowest LOS) and design hour for 
all sixteen evaluated intersections under both 2014 and projected 2040 traffic volumes. 

Table 11: Intersection LOS 

Intersection 
Existing (2014) Future (2040) 

Hour LOS 
Worst 

Movement 
Hour LOS 

Worst 
Movement 

Blue Lakes Blvd and US 30 PM D WB left PM F WB left 

Eastland Dr and US 30 PM C NB through PM D NB through 

Hankins Rd and US 30 PM C NB through PM C NB through 

3000 E and 3600 N PM B EB through PM C EB through 

3100 E and 3600 N PM B EB through PM B EB through 

Orchard Dr and Blue Lakes Mid-day C EB left PM* F EB left 

Orchard Dr and Eastland Dr Mid-day A EB through PM* C EB through 

Orchard Dr and Washington Mid-day B WB through PM* C WB through 

SH 50 and Addison Ave PM B EB left PM D EB left 

SH 50 and 3800 E PM B SB through PM C SB through 

Washington St and 3600 N PM B EB through PM C EB through 

Shoshone St and 2nd Ave N PM C WB left PM C WB left 

Shoshone St and 2nd Ave S PM C EB left PM C EB left 

Shoshone St and 6th Ave W Mid-day C NB left PM* F NB left 

US 30 and SH 50 PM C SB through PM C SB through 

US 93 and 3700 N Mid-day B EB through PM* B EB through 

* Estimate of PM peak hour volumes from Mid-day counts 

 
All intersections are currently operating with relatively little congestion9 (Blue Lakes Blvd. and US 30 
has only one LOS D movement during the PM peak hour).  However, by 2040, three intersections are 
expected to see serious congestion problems if improvements are not implemented.  These are: 

 Blue Lakes Blvd. and US 30 (LOS F) 
 Blue Lakes Blvd. and Orchard Dr. (LOS F) 
 Shoshone St. and 6th Ave. W (LOS F) 

Another notable location is SH 50 and Addison Ave., which is expected to see LOS D conditions on 
the Addison Ave. approach in 2040.  Reconfiguration of the nearby intersection of SH 50 and 3800 E 
could redirect more traffic through the Addison Ave. approach and cause LOS F conditions. 

                                                       
9 Note that the public perception of congestion levels may be more critical than these LOS measures.  For example, the 
Blue Lakes Blvd. and US 30 intersection receives a number of congestion complaints.  This is partly due to the fact that it 
is one of the most congested intersections in the region, and therefore may appear “very congested” to the local population.  
However, a person from a larger city that experiences higher average congestion levels may be less critical.  The level of 
service measure is meant to offer a standardized, unbiased congestion rating for comparison across regions. 
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6.2.4 Arterials 
Table 12 shows LOS and design hour for all eighteen evaluated arterials under both 2014 and projected 
2040 traffic volumes. 

Table 12: Arterial Level of Service 

Eastbound/Westbound 

Arterial From HCM Class 
Existing (2014) Future (2040) 

Hour 
EB 

LOS 
WB 
LOS 

Hour 
EB 

LOS 
WB 
LOS 

SH 50 
Addison to   
US 30 

Two-lane II PM C C PM C C 

US 30 
SH 50 to 
Eastland 

Multi-lane PM A A PM B B 

US 30 
Eastland to 
Blue Lakes 

Multi-lane PM A A PM B B 

2nd Ave N & S 
Blue Lakes to 
Shoshone 

Multi-lane PM A A PM A A 

Orchard Dr 
Eastland to 
Blue Lakes 

Two-lane II Mid-day B B PM* C C 

Orchard Dr 
Blue Lakes to 
Washington 

Two-lane II Mid-day A B PM* B C 

Orchard Dr 
Washington 
to US 93 

Two-lane II Mid-day B B PM* C C 

3600 N 
Eastland to 
Blue Lakes 

Two-lane II PM A A PM A A 

3600 N 
Blue Lakes to 
Washington 

Two-lane II PM A B PM A B 

SH 74 
Washington 
to US 93 

Two-lane II PM A A PM A B 

Northbound/Southbound 

Arterial From HCM Class 
Existing (2014) Future (2040) 

Hour 
NB 

LOS 
SB 

LOS 
Hour 

NB 
LOS 

SB 
LOS 

Shoshone St 
2nd Ave N to 
Highland 

Multi-lane PM A A PM B A 

Eastland Dr 
US 30 to 
Orchard 

Two-lane III PM D C PM E E 

Eastland Dr 
Orchard to      
3600 N 

Two-lane II PM A A PM A A 

Blue Lakes 
Blvd 

US 30 to 
Orchard 

Two-lane III PM C D PM D E 

Blue Lakes 
Blvd 

Orchard to      
3600 N 

Two-lane II PM A C PM B C 

Washington St 
Highland to 
Orchard 

Two-lane III Mid-day C C PM* E* E* 

Washington St 
Orchard to      
3600 N 

Two-lane III Mid-day C C PM* D* D* 

US 93 
Orchard to   
SH 74 

Two-lane II Mid-day B A 
4:30-5:30 

PM* 
C* B* 

* Estimate of PM peak hour volumes from Mid-day counts 
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Currently, traffic flow is acceptable on all arterials.  Eastland Dr. and Blue Lakes Blvd. between US 30 
and Orchard Dr. are approaching capacity, with LOS D in one direction on both segments.  Also 
notable is Washington St. (SH 74) from Highland Ave. to Orchard Dr.  Although the analyses show 
LOS C in both directions, the analysis volumes are from 10:00 to 11:00 AM.  LOS may be worse during 
the PM peak hour when volumes are higher. 

By 2040, the three segments mentioned above are expected to reach capacity and need improvement: 

 Eastland Dr. from US 30 to Orchard Dr. 
 Blue Lakes Blvd. from US 30 to Orchard Dr. 
 Washington St. from Highland Ave. to Orchard Dr. 

Washington St. (SH 74) from Orchard Dr. to 3600 N is expected to be approaching capacity in 2040; 
improvements should not be needed until after 2040.  
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6.3 Prioritized Capacity Projects 
Prioritized capacity projects are listed and summarized in Table 13.  Table 13 updates Table 12-1 
from the 2004 Study.  The table specifies the source of each project; most were found to be needed 
through LOS analysis, but a few were identified through stakeholder interviews or discussions with 
the steering committee.  See the following Section 6.3.1 for detailed project information sheets and 
Appendix A for cost estimate sheets. 

 

Table 13: Prioritized Capacity Projects 

Priority  
Key 

Number 
Location Project Description 

Source of 
Project 

When is it 
needed? 

Estimated 
Cost 

1 I-7 
Shoshone St & 
2nd Ave N 

Moves northbound Shoshone 
St left turn stop bar 8 feet back 
from the intersection to 
increase westbound left 
turning radius for trucks. 

Stakeholder 
Interviews 

2015 $14,000  

2 I-9a 
Blue Lakes Blvd 
& US 30 
(Kimberly Rd) 

Short-Term: Prohibits 
northbound left turns and 
optimizes signal timing. 

Unacceptable 
LOS 

2018 $13,000  

3 I-9b 
Blue Lakes Blvd 
& US 30 
(Kimberly Rd) 

Long-Term: In addition to 
short-term improvements, adds 
second westbound left turn 
lane.  Widens Blue Lakes Blvd 
south of the intersection to 
accommodate dual left turns.  
Converts westbound through 
lane to a shared through/right 
lane. 

Unacceptable 
LOS 

2026 $702,000  

4 I-8 
Shoshone St & 
6th Ave W 

Widens Shoshone St at 
intersection to add a second 
northbound Shoshone St left 
turn lane.  Widens 6th Ave 
northwest of the intersection to 
accommodate dual left turn 
lanes.  Restripes westbound 
Minidoka approach to add 
designated right turn lane.   

Unacceptable 
LOS 

2030 $935,000  

5 S-4 
Washington St 
(Highland Ave 
to Orchard Dr) 

Widens segment to 5 lanes 
(two lanes each direction with 
two-way left turn lanes). 

Unacceptable 
LOS 

2030 $3,027,000  

6 I-10 
Blue Lakes Blvd 
& Orchard Dr 

Installs traffic signal to reduce 
delay for eastbound and 
westbound traffic. 

Unacceptable 
LOS 

2035 $678,000  
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Priority  
Key 

Number 
Location Project Description 

Source of 
Project 

When is it 
needed? 

Estimated 
Cost 

7 S-2 
Blue Lakes Blvd 
(US 30 to 
Orchard) 

Widens segment to 5 lanes 
(two lanes each direction with 
two-way left turn lane) from 
US 30 to Highland Ave, 4 
lanes (two lanes each 
direction) from Highland Ave 
to Park Ave, and 3 lanes (one 
lane each direction with two-
way left turn lane) from Park 
Ave to Orchard Dr. 

Unacceptable 
LOS 2040 $4,319,000  

8 S-3 
Eastland Dr 
(US 30 to 
Orchard Dr) 

Reconstructs railroad 
underpass to provide 17’ 
vertical clearance.  Installs 8’ 
paved shoulders along segment 
where absent. 

Unacceptable 
LOS / 

Stakeholder 
Interviews 

2040 $2,766,000  

9 I-11 
Murtaugh St & 
2nd Ave S 

Recommends traffic analysis of 
the intersection.  Traffic signal 
recommended if warranted. 

Discussions 
with steering 

committee 
n/a $439,000  

 
Projects are prioritized by the year improvements are needed.  For LOS Analysis projects, this was 
determined as the year LOS dropped to the levels defined in Section 6.2.2.  The improvements 
proposed in Project I-7 are not measurable via LOS analysis; however the project was determined to 
be an immediate need and was prioritized first.  Traffic volumes were not available for Project I-11 to 
determine LOS and need for a traffic signal, so the project was prioritized last. 

 

6.3.1 Project Summary Sheets 
The summary sheets (beginning on the next page) detail the following information for each capacity 
project: 

 Location 
 Existing Conditions 
 Projected Future Conditions 
 Conclusion (why improvements are needed) 
 Recommended Improvements 
 Traffic Data 
 Cost Estimate Summary 
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7 Southeast Alternate Route 

7.1 Investigation of Need 
The 2004 Study, 2014 stakeholder interviews (discussed in Section 4.3 of this report), 2009 Twin Falls 
Comprehensive Plan, and 2009 Wastewater Systems Collection Report were referenced to assess 
existing and future need for the route. 

 

7.1.1 2004 Study “Most Feasible Truck Route” 
The 2004 Study found no need for an alternate route for bypass purposes.  Instead, a “Most Feasible 
Truck Route” and interim alternative were proposed to provide a fast and clear route for truck traffic 
through south Twin Falls.  These are shown in Figure 1 on page 7.  The routes were never constructed 
and are not scheduled for construction.  Keller Associates re-investigated the 2004 routes and also 
evaluated where the route (if needed) should originate and terminate. 

 

7.1.2 2014 Stakeholder Interview Findings 
Responses from 2014 interviews with truck drivers and trucking company management were reviewed 
to assess industrial and commercial demand for the SE Alternate Route. 

Truck Driver Interviews 

Table 14 on page 6 shows a summary of US 93 and SH 50 truck driver destinations.  Nineteen (19) 
percent of SH 50 trucks had destinations in south Twin Falls, while no US 93 trucks had destinations 
in south Twin Falls.  This indicates that truck traffic in south Twin Falls originates from SH 50, not 
US 93 as proposed in the 2004 Study, and may show need for a route on the southeast side of Twin 
Falls. 

Truck driver surveys also revealed that eighty-five (85) percent of trucks bypassing Twin Falls from 
US 93 used US 93 Alternate Route to reach I-84.  Only 15 percent traveled south of or through Twin 
Falls to SH 50.  The popularity of US 93 Alternate Route is likely due to its high speed, access control, 
few stops, and more direct route to I-84.  Users of the US Alternate Route that turn east at I-84 may 
prefer a more direct route from US 93 (southwest of Twin Falls) to SH 50 and I-84 (northeast of Twin 
Falls).  When asked, truck drivers seemed to agree with this hypothesis (see Question 5 on page 21).  
Seventy-three (73) percent of interviewed truck drivers thought a SE Alternate Route was needed. 

Commercial Traffic Generator Interviews 

Interviewed trucking company managers/owners responded that the “Most Feasible Truck Route” 
from the 2004 Study would not be worth the cost (see Question 4 on page 19). 

Conclusions 

There may be an existing demand for an alternate, but it is not likely that the demand is strong enough 
to justify construction costs at the present time.  The interviews also suggest that alignments should 
connect industrial areas in south Twin Falls with US 30 or SH 50 to the east, rather than connecting 
the new route to US 93 as originally recommended in the 2004 Study.  
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7.1.3 Twin Falls Comprehensive Plan Findings 
Keller Associates reviewed the 2009 Twin Falls Comprehensive Plan to determine areas of expected 
growth around Twin Falls.  The plan’s horizon year is 2030. 

Figure 11 shows the plan’s existing land use map.  The region near Twin Falls south of US 30 is mostly 
agriculture, with some residential and industrial developments west of Blue Lakes Blvd. and a large 
industrial area east of Blue Lakes Blvd. 

 

 
Figure 11: Existing (2009) Land Use Map 
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Figure 12 shows the plan’s future land use map.  The city plans to expand the residential and industrial 
areas mentioned above into existing agricultural land.  The only remaining agricultural areas are south 
and east of the 3600 N / Eastland Dr. intersection and west of Grandview Dr.  The city also plans for 
more commercial use on both sides of US 30 from Blue Lakes Blvd. east to the city limit. 

 

 
Figure 12: Future (2030) Land Use Map 
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The conclusions drawn from these land use plans is that there will likely be higher demand for a route 
southeast of Twin Falls in the future, connecting the existing industrial area (south of downtown) to 
SH 50.  When the future land use plan is fully realized, the route could serve three purposes: 

 Alternate route to shift industrial traffic away from commercial US 30. 
 Arterial for local residential and agricultural traffic. 
 Belt route connecting SH 74 with US 30 and SH 50 east of Twin Falls. 

 

7.1.4 Sewer Master Plan Findings 
Lastly, the 2009 Wastewater Collection Systems Report was referenced to determine the location of 
planned sewer lines.  Development is less expensive near sewer lines, and therefore planned sewer 
lines can be used to predict future growth areas.  Like the Comprehensive Plan, the sewer plan’s 
horizon year is 2030. 

Figure 13 shows a map of existing and planned sewer lines in Twin Falls.  The proposed sewer lines 
(shown in green) extend south of Twin Falls.  This is consistent with the future land use plan, which 
planned for residential and industrial expansion south-to-southeast of Twin Falls. 

Therefore, the sewer plan reinforces the expectation of substantial growth south of Twin Falls, and 
reinforces the conclusions drawn from the Comprehensive Plan and the trucking industry interviews. 
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Figure 13: Sewer Master Plan 
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7.1.5 Projected Urban Growth Map 
Keller Associates created a projected urban growth map of the Twin Falls region (shown in Figure 
14).  The map was created by projecting the 40-year and 60-year population growth factors for Twin 
Falls and Kimberly, and assuming city limit expansion equal to the growth factors with constant 
population density.  The directions of growth were concluded from previously discussed findings from 
the Comprehensive Plan and Sewer Master Plan.  The map helps visualize where future growth may 
occur. 

 

 
Figure 14: Projected Urban Growth Map 

 
There are three highways that extend west out of Twin Falls (US 93, US 93 Alternate Route, and SH 
74) and only one extending east (US 30).  This suggests need for a future highway or arterial on the 
east side of Twin Falls, a conclusion that is in agreement with findings from truck driver interviews, 
land use plans, and the sewer master plan. 

This map also suggests a need for a route or ring-road on the northeast side of Twin Falls.  This has 
been proposed in the past but saw political resistance because it would cut through residential 
developments.  The area is outside the study area of this 2014 Study, but an analysis of a northeast 
alternate route should be conducted in a future corridor study. 
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7.2 Investigation Conclusions and Recommendations 
The sources referenced and analyzed in the previous section point to three purposes or uses for the SE 
Alternate Route, in order of importance: 

1. Truck route 
 Provide alternate truck route to connect industrial areas to US-30/SH 50 
 Move industrial traffic away from US 30 and downtown streets 

2. Future local arterial 
 Provide arterial for expected growth south of Twin Falls 
 Relieve forecasted future congestion on US-30 within Twin Falls 

3. Bypass route 
 Provide efficient bypass route between US-30/SH 50 and US 93 
 Move bypass vehicles and trucks away from US 30 and downtown streets 

The SE Alternate Route is not currently needed for several reasons: 

 Analysis of the existing traffic system shows adequate operation on all intersections and 
arterials in south Twin Falls. 

 Safety and capacity improvements have already been recommended to address expected 
transportation concerns out to 2040. 

 The SE Alternate Route is not currently needed for bypass traffic. 
 The SE Alternate Route is not currently needed as an arterial street; the area south of Twin 

Falls is mostly agricultural land with low traffic volumes. 
 Demand may exist from truck drivers for a SE Alternate Route; however this demand does not 

currently appear strong enough to outweigh construction costs for the SE Alternate Route. 

However, planning should begin for the SE Alternate Route, with construction expected 
approximately 40 years from now (2054).  The route may be needed to support expected growth in the 
area, and therefore could be constructed as early as 20 years from now (2034). 

The existing agricultural land between Twin Falls and Kimberly is developing rapidly to industrial 
and commercial uses.  This development may outpace the land use plan and limit available routes to 
tie SH 50 to south Twin Falls.  Therefore, a route alignment should be chosen and right-of-way 
preserved as soon as possible.  Recommendations for alignments, right-of-way width, and an access 
policy for the SE Alternate Route are included in the following Sections 7.3, 7.4 and 7.5. 
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7.3 Alignment Alternatives 
Keller Associates developed three alignment alternatives for the SE Alternate Route to be used as 
starting points for future planning efforts.  These are shown in Figure 15.  Each was designed to 
traverse land with little existing development to allow right-of-way preservation. 

 

 
Figure 15: Alignment Alternatives - SE Alternate Route 

 
 

All three alignments share the following characteristics: 

 60 mph design speed 
 Five-lane section (see Section 7.4) 
 133 to 142-foot right-of-way width (see Section 7.4) 
 Bridge over Rock Creek, wide enough for five lanes 
 Overpass over Eastern Idaho Railroad, wide enough for five lanes 
 Access management policy (see Section 7.5) 
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7.3.1 Route Alternative Summary Sheets 
The summary sheets (beginning on the next page) detail the following information for each route 
alternative: 

 Location 
 Proposed Route Improvements 
 Advantages 
 Disadvantages 
 Critical Route Characteristics 
 Cost Estimate 

 

7.3.2 Evaluation Matrix 
See Appendix C for an evaluation matrix that rates each alternative on eight factors listed below.  
Alignment options were not prioritized from overall best to worst; the evaluation matrix was created 
to evaluate the advantages and disadvantages of each option to assist future planning efforts. 

 Connectivity 
 Safety 
 Long Range Planning 
 Public Support 
 Agricultural Development 
 Residential Development 
 Industrial Development 
 Natural Resource Implications 
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7.4 Right-of-Way 
The recommended right-of-way width for the SE Alternate Route is 133 feet, with 142 feet required 
within 500 feet of intersections. 

A 133-foot right-of-way would accommodate two 12-foot wide travel lanes in each direction, a center 
15-foot wide depressed or raised median, 8-foot wide shoulders, 30 feet of clear zone on each side of 
the traveled way, and 5 feet each side for power poles and utility devices outside the clear zone.  Within 
500 feet of intersections, 142 feet is required to accommodate a right-turn lane and dual left-turn 
lanes10.  See Figure 16 below for an illustration of this configuration. 

 

Figure 16: SE Alternate Route Lane Configuration 

                                                       
10 Eighteen (18) feet of clear zone is acceptable adjacent to the right-turn lane because turning vehicles must slow down or 
stop, and the reduced speeds allow smaller clear zone distances.  Thirty (30) feet of clear zone is still provided to through 
traffic. 
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7.4.1 Median Width 
The 2011 Policy on Geometric Design of Highways and Streets (Green Book) does not explicitly 
recommend a 15-foot wide median for divided highways.  However, it implies a width greater than 12 
feet: 

“While medians as narrow as 1.2 to 1.8 m [4 to 6 ft] may be used under very restricted 
conditions, medians 3.6 to 9 m [12 to 30 ft] wide provide a protected storage area for 

left-turning vehicles at intersections.” Page 7.14 of 2011 Green Book 

“If at all practical, the right-of-way should be wide enough to permit the use of 
median and borders of not less than 4.5 m [15 ft]. A 4.5 m [15 ft] median is near the 

minimum median width within which a median lane can be provided at 
intersections.” Page 7.22 of 2011 Green Book 

The 15-foot median allows a 12-foot left turn lane and 3-foot buffer at intersections without having to 
widen the road. 
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7.5 Access Management Policy 
This section details the recommended access management policy for the SE Alternate Route.  This 
recommended policy limits the number of driveways, intersections, and traffic signals along the route.  
Limiting access is essential for safe, high-speed travel and for preserving the function of the route.  The 
policy should be enacted as soon as an alignment is selected and used in the on-going planning process 
to allow enough time to locate new access points and close or reroute non-compliant accesses. 

7.5.1 Access Spacing Recommendations 
Access spacing for the route should follow that of a Rural Statewide Route from Idaho Administrative 
Procedures Act (IDAPA) 39.03.42, outlined in red in Table 14 and illustrated in Figure 17.  This 
provides more access than the existing access control on the rural section of the US 93 Alternate Route. 

Table 14: Access Spacing from IDAPA 39.03.42 
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Figure 17: Access Spacing from IDAPA 39.03.42 

 
This recommended access policy allows full-access signalized intersections every mile along the route, 
or on each section-line road crossed by the route.  This allows up to seven signals for route Alternatives 
1 and 2, and six signals for Alternative 3.   These signals should be coordinated to maintain progression 
and low travel times through the corridor. 

Full-access unsignalized intersections should be allowed at half-mile minimum spacing.  The cross-
street approaches would be stop-controlled.  If any of these unsignalized intersections meet warrants 
for a traffic signal, the cross-street approaches should instead be limited to right-in/right-out access by 
extending the center raised or depressed median through the intersection11. 

The only other access to the route should be limited to right-in/right-out, private, low-volume 
driveways.  The recommended raised or depressed median will provide right-in/right-out access 
control.  Minimum spacings outlined in Table 14 above allow up to eight driveways per mile (four 
driveways per mile per side of the road). 

7.5.2 Non-compliant Existing Accesses 
Some of the existing accesses fronting the SE Alternate Route do not meet the access spacings 
suggested above.  This is especially true for the numerous accesses on 3600 N road, which Alternatives 
1 and 2 follow.  Accesses which do not conform to the recommended access spacings should be 
temporarily permitted, but required to be rerouted or closed when the property is redeveloped.  
Preserving the route now (for construction 40 years in the future) should allow enough time to remove 
non-compliant accesses. 

7.5.3 New Accesses 
New accesses should only be permitted if compliant with the recommended access spacings.  Future 
parcel splits and platted property should also adhere to the recommended access restrictions to the SE 
Alternate Route. 

  

                                                       
11 Left turns (both into and out of stop-controlled approaches) are the most dangerous movement at two-way stop-
controlled intersections.  Restricting these movements with a center median improves safety, especially at high volume 
intersections where drivers face longer delays and are more likely to risk crossing the main route through unsuitable gaps. 
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7.6 Next Steps 
The decision whether to create a SE Alternate Route is a major undertaking that is beyond the scope 
of this Study. This limited analysis of an alternative route indicated that the existing roadway system 
will not be adequate to serve the anticipated traffic in SE Twin Falls within the next 40 years. However, 
this Study had limited public involvement and outreach. The public outreach that occurred consisted 
of interviews with commercial drivers and business, and a brief presentation at a chamber of commerce 
luncheon, with limited elected official involvement. In addition, a comprehensive origin and 
destination study was not conducted for this analysis. Based on the limited public outreach and the 
lack of an origin and destination study, it is recommended that the following next steps should be taken 
to determine if a SE Alternate Route is needed and desired. 

 Public Involvement – An extensive public involvement effort should be conducted that engages 
both the general population and elected officials. The outreach should focus on three areas:  
 

1. Provide information to the general public, stakeholders, and elected officials regarding 
this study, current traffic issues, proposed improvement projects to the current roadway 
system, and projected traffic and population growth areas. Present information on 
possible alternative routes and impacts, along with roadway lane configurations, right-
of-way widths, speed limits, and access management policies. 

2. Solicit public input to determine willingness to preserve right-of-way for a SE 
Alternate Route. 

3. Communicate decisions regarding a SE Alternate Route to the public. 
 

 Origin and Destination Study – Complete a comprehensive origin and destination study. The 
study area should include all of Twin Falls County south of I-84, and encompasses the cities 
of Twin Falls, Kimberly, Hansen, and Hollister. 
 

 Twin Falls Highway District Transportation Plan Update – Further analyze the need for a SE 
Alternate Route in an update to the Twin Falls Highway District Transportation Plan. The 
analysis should be based on information and input obtained from the public involvement 
process and origin and destination study. If the analysis and public involvement indicate the 
need for a SE Alternate Route, select an alignment for the route and establish right-of-way 
widths, and access management policies for the route. Update the Highway Designation Map 
to include the selected route and formally adopt the Transportation Plan Update. 
 

 Twin Falls County, Adoption of the Highway Designation Map – If the Twin Falls Highway 
District formally adopts a SE Alternative Route then Twin Falls County will need to update 
the Highway Designation Map in accordance with County Code 8-5-2. 
 

 Right-of-Way and Access Preservation – If a SE Alternate Route is adopted, coordinate efforts 
to preserve right-of-way widths and assess access for proposed land development applications.
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8 Study Conclusions and Recommendations 
The 2014 update to the 2004 Southeast Twin Falls Regional Corridor Study investigated the existing 
transportation conditions in the region, identified forecast shortfalls in the transportation system, and 
recommends improvements to address the future shortfalls.  Conclusions and recommendations from 
this study are summarized below. 

 

Existing Conditions 

 Twin Falls and the surrounding region has seen accelerated population and traffic growth 
since 2000. 

 All major routes through south Twin Falls have similar travel times; there is no clear and direct 
route through the region. 

 Current demand for a SE Alternate Route likely do not justify construction costs of the route. 
 Smaller scale safety and capacity issues require more immediate attention. 

 

Prioritized Safety Improvements 

1. US 93 – Install centerline rumble strips 
2. US 93 & 2900 N – Construct left turn lanes, widen shoulders, install intersection warning signs 
3. US 30 & 3400 E – Relocate Stop Ahead signs and install flashing amber beacons 
4. US 30 & 3300 E – Construct left turn lanes, relocate Stop Ahead signs and install flashing 

amber beacons 
5. SH 50 & 3800 E – Realign 3800 E to intersect SH 50 at a right angle, install traffic signal, install 

flashing amber beacons 
6. SH 30 & Locust St. – Add signal heads for protected left turns and flashing yellow arrow 
7. US 93 – Install fogline rumble strips, restripe foglines, widen shoulders 
8. SH 74 & Orchard Dr. – Install advanced intersection warning beacon 

 

Prioritized Capacity Improvements 

1. Shoshone St. & 2nd Ave. N – Relocate stop bar 
2. Blue Lakes Blvd. & US 30 – Prohibit NB left turns, optimize signal timing 
3. Blue Lakes Blvd. & US 30 – Widen, add and reconfigure lanes 
4. Shoshone St. & 6th Ave. W – Widen, add and reconfigure lanes 
5. Washington St. (Highland Ave. to Orchard Dr.) – Widen to 5 lanes 
6. Blue Lakes Blvd. & Orchard Dr. – Install traffic signal 
7. Blue Lakes Blvd. (US 30 to Orchard Dr.) – Widen to 3 to 5 lanes 
8. Eastland Dr. (US 30 to Orchard Dr.) – Widen/pave shoulders, reconstruct railroad underpass 
9. Murtaugh St. & 2nd Ave. S – Conduct traffic study, install signal if warranted 
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SE Alternate Route 

 Conduct an extensive public outreach and involvement effort to determine if a SE Alternate 
route is desired. 

 Conduct an origin and destination study of Twin Falls County south of I-84 that encompasses 
the cities of Twin Falls, Kimberly, Hansen, and Hollister. 

 Further analyze the need for a SE Alternate Route in an Update to the Twin Falls Highway 
District Transportation Plan. 

 If a SE Alternate Route is needed, formally adopt the Transportation Plan Update and 
Highway Designation Map and preserve right-of-way and access to adjacent properties. 



 

A
pp

en
di

x 
A

 
Pl

an
ni

ng
-L

ev
el

 C
os

t E
st

im
at

es
 



 

This page left intentionally blank. 



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rumble Strips on Centerline Mile 38 750.00$         $28,500
Pavement Markings FT 230,000 0.12$             $27,600
Rent Const Sign Cl B SF 160 4.00$             $640
Traffic Control Maintenance MNHR 40 48.00$           $1,920
Flagging MNHR 80 32.00$           $2,560

$62,000

Mobilization % 10% 6,200$           $6,200
Contingency % 10% 6,820$           $6,820
Construction Engineering & Inspection % 15% 11,253$         $11,253

$87,000

Design % 15% 13,050$         $13,050
Right-of-Way LS 0 $0

$101,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-1a US 93, MP 0 to MP 38.05
Project No. 

Key No. S-1a

PRE-DESIGN

September 22, 2014
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Excavation CY 750 8.00$             $6,000
Granular Borrow CY 2,000 12.00$           $24,000
Granular Subbase TON 2,100 10.00$           $21,000
3/4" Aggr. For Crushed Base TON 1,100 20.00$           $22,000
CSS-1 Dil Emul Asph for Tack Gal. 145 2.10$             $305
Superpave Plant Mix Pavement TON 480 85.00$           $40,800
Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 30 12.00$           $360
Traffic Control Maintenance MNHR 50 48.00$           $2,400
Flagging MNHR 120 32.00$           $3,840
Survey LS 1 4,000.00$      $4,000
Pavement Markings FT 5,000 0.12$             $600
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 116 9.00$             $1,044
Seal Coat SY 8,300 2.00$             $16,600

$156,000

Mobilization % 10% 15,600$         $15,600
Contingency % 10% 17,160$         $17,160
Construction Engineering & Inspection % 15% 28,314$         $28,314

$218,000

Design % 18% 39,240$         $39,240
Right-of-Way LS 1 23,000$         $23,000

$281,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

I-1 US 93 and 2900 N
Project No. 
Key No. I-1

PRE-DESIGN

September 22, 2014
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 32 4.00$             $128

$9,000

Mobilization % 10% 900$              $900
Contingency % 10% 990$              $990
Construction Engineering & Inspection % 15% 1,634$           $1,634

$13,000

Design % 20% 2,600$           $2,600
Right-of-Way LS 0 $0

$16,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-4 US 30 and 3400 E
Project No. 
Key No. I-4

PRE-DESIGN

September 22, 2014

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Excavation CY 2000 8.00$             $16,000
Granular Borrow CY 200 12.00$           $2,400
Granular Subbase TON 850 10.00$           $8,500
3/4" Aggr. For Crushed Base TON 450 20.00$           $9,000
CSS-1 Dil Emul Asph for Tack Gal. 60 2.10$             $126
Superpave Plant Mix Pavement TON 200 85.00$           $17,000
Guardrail FT 50 20.00$           $1,000
Guardrail Terminal Type 1 Each 1 900.00$         $900
Guardrail Terminal Type 7 Each 1 1,800.00$      $1,800
Sign Ty B SF 64 12.00$           $768
Brkawy Wood Sign Post Ty D MFBM 0.06 8,000.00$      $475
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 50 12.00$           $600
Traffic Control Maintenance MNHR 120 48.00$           $5,760
Flagging MNHR 50 32.00$           $1,600
Survey LS 1 4,000.00$      $4,000
Pavement Markings FT 11,000 0.12$             $1,320
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 116 9.00$             $1,044
Seal Coat SY 10,500 2.00$             $21,000

$105,000

Mobilization % 10% 10,500$         $10,500
Contingency % 10% 11,550$         $11,550
Construction Engineering & Inspection % 15% 19,058$         $19,058

$147,000

Design % 20% 29,400$         $29,400
Right-of-Way LS 1 57,000$         $57,000

$234,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-3 US 30 and 3300 E
Project No. 
Key No. I-3

PRE-DESIGN

September 22, 2014

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 2,000.00$      $2,000
Obliteration of Old Road FT 600 5.00$             $3,000
Water for Dust Abatement MG 50 20.00$           $1,000
Granular Subbase TON 3,300 10.00$           $33,000
3/4" Aggr. For Crushed Base TON 1,500 20.00$           $30,000
CSS-1 Dil Emul Asph for Tack Gal. 370 2.10$             $777
Superpave Plant Mix Pavement TON 690 85.00$           $58,650
Sign Ty B SF 41 12.00$           $492
Brkawy Wood Sign Post Ty D MFBM 0.09 8,000.00$      $713
Flashing Beacons (solar powered) Each 2.00 3,500.00$      $7,000
Seed Bed Preparation Acre 1.00 300.00$         $300
Seeding Acre 1.00 350.00$         $350
Traffic Signal Installation LS 1.00 350,000.00$  $350,000
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 30 12.00$           $360
Traffic Control Maintenance MNHR 200 48.00$           $9,600
Flagging MNHR 400 32.00$           $12,800
Survey LS 1 10,000.00$    $10,000
Composted Ungulate Manure Acre 1.0 2,000.00$      $2,000
Pavement Markings FT 7,000 0.12$             $840
Fiber Wattles FT 200 2.50$             $500
Special Pav Marking (Thermo) SF 90 9.00$             $810

$526,000

Mobilization % 10% 52,600$         $52,600
Contingency % 10% 57,860$         $57,860
Construction Engineering & Inspection % 15% 95,469$         $95,469

$732,000

Design % 15% 109,800$       $109,800
Right-of-Way LS 1 113,000$       $113,000

$955,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-6 SH 50 and 3800 E
Project No. 
Key No. I-6

PRE-DESIGN

September 18, 2014
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Traffic Signal Modification LS 1 40,000.00$    $40,000
Rent Const Sign Cl B SF 150 4.00$             $600
Rent Drum Cl B Each 20 12.00$           $240
Traffic Control Maintenance MNHR 20 48.00$           $960
Flagging MNHR 20 32.00$           $640

$43,000

Mobilization % 10% 4,300$           $4,300
Contingency % 10% 4,730$           $4,730
Construction Engineering & Inspection % 15% 7,805$           $7,805

$60,000

Design % 15% 9,000$           $9,000
Right-of-Way LS 0 $0

$69,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-5 US 30 and Locust St.
Project No. 
Key No. I-5

PRE-DESIGN

September 22, 2014
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Rem of Obstructions LS 1 20,000.00$    $20,000
Rem of Fence FT 300,000 1.30$             $390,000
Excavation CY 80,000 8.00$             $640,000
Granular Borrow CY 2,000 12.00$           $24,000
Granular Subbase TON 98,000 10.00$           $980,000
3/4" Aggr. For Crushed Base TON 51,000 18.00$           $918,000
CSS-1 Dil Emul Asph for Tack Gal. 6,700 2.10$             $14,070
Superpave Plant Mix Pavement TON 22,500 75.00$           $1,687,500
Guardrail FT 1,000 20.00$           $20,000
Guardrail Terminal Type 5 Each 4 2,000.00$      $8,000
Guardrail Terminal Type 10 Each 4 2,600.00$      $10,400
24" Culvert FT 1,520 50.00$           $76,000
42" Culvert FT 760 95.00$           $72,200
24" Tapered End Each 76 500.00$         $38,000
42" Tapered End Each 38 1,500.00$      $57,000
Sign Ty B SF 125 12.00$           $1,500
Brkawy Wood Sign Post Ty D MFBM 1.29 8,000.00$      $10,296
Rent Const Sign Cl B SF 363 4.00$             $1,450
Rent Drum Cl B Each 50 12.00$           $600
Tubular Markers Each 200 6.00$             $1,200
Traffic Control Maintenance MNHR 800 48.00$           $38,400
Flagging MNHR 240 32.00$           $7,680
Survey LS 1 80,000.00$    $80,000
Pavement Markings FT 400,000 0.12$             $48,000
Special Pav Marking (Thermo) SF 1,160 9.00$             $10,440
Delineators Each 800 30.00$           $24,000
Fiber Wattles FT 4,000 2.50$             $10,000
Fence FT 400,000 4.00$             $1,600,000
Rumble Strips on Foglines Mile 76 750.00$         $57,000

$6,846,000

Mobilization % 10% 684,600$       $684,600
Contingency % 10% 753,060$       $753,060
Construction Engineering & Inspection % 15% 1,242,549$    $1,242,549

$9,527,000

Design % 10% 952,700$       $952,700
Right-of-Way LS 1 915,000$       $915,000

$11,395,000

SUBTOTAL (Rounded up to the nearest $1,000)

S-1b US 93, MP 0 to MP 38.05
Project No. 

Key No. S-1b

PRE-DESIGN

September 22, 2014

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

Page A-7



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign Ty B SF 70 12.00$           $840
Brkawy Wood Sign Post Ty D MFBM 0.12 8,000.00$      $950
Signal Coordinated Flashing Beacons Each 2.00 5,000.00$      $10,000
Rent Const Sign Cl B SF 150 4.00$             $600
Rent Drum Cl B Each 10 12.00$           $120
Traffic Control Maintenance MNHR 20 48.00$           $960
Flagging MNHR 20 32.00$           $640

$15,000

Mobilization % 10% 1,500$           $1,500
Contingency % 10% 1,650$           $1,650
Construction Engineering & Inspection % 15% 2,723$           $2,723

$21,000

Design % 20% 4,200$           $4,200
Right-of-Way LS 0 $0

$26,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-2 SH 74 and Orchard Dr
Project No. 
Key No. I-2

PRE-DESIGN

September 22, 2014

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Obliteration of Pavement Markings SF 30 15.00$           $450
Modify Signal Detection LS 1 4,000.00$      $4,000
Pavement Markings - Special SF 24 10.00$           $240
Adjust Signal Timing LS 1 200.00$         $200
Traffic Control Items LS 1 2,000.00$      $2,000

$7,000

Mobilization % 10% 700$              $700
Contingency % 10% 770$              $770
Construction Engineering & Inspection % 15% 1,271$           $1,271

$10,000

Design % 35% 3,500$           $3,500
Right-of-Way LS 0 $0

$14,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-7 Shoshone St and 2nd Ave N
Project No. 
Key No. I-7

PRE-DESIGN

January 21, 2015

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Sign - No Left Turn EACH 1 200.00$         $200
Traffic Sign and Post EACH 1 400.00$         $400
Pavement Markings - Special SF 56 10.00$           $560
Traffic Signal Modifications LS 1 5,000.00$      $5,000

$7,000

Mobilization % 10% 700$              $700
Contingency % 10% 770$              $770
Construction Engineering & Inspection % 15% 1,271$           $1,271

$10,000

Design % 30% 3,000$           $3,000
Right-of-Way LS 0 $0

$13,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-9a Blue Lakes Blvd and US 30 (Kimberly Rd)
Project No. 
Key No. I-9a

PRE-DESIGN

January 21, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.10 15,000.00$    $1,500
Removal of Obstructions LS 1 12,000.00$    $12,000
Remove and Reset Fence FT 320 10.00$           $3,200
Removal of Curb and Gutter FT 1,500 4.00$             $6,000
Removal of Concrete Sidewalk SY 550 7.00$             $3,850
Removal of Concrete Pavement SY 200 8.00$             $1,600
Removal of Pavement SY 340 5.00$             $1,700
Excavation CY 150 10.00$           $1,500
Granular Subbase TON 560 10.00$           $5,600
3/4" Aggregate Type B for Base TON 460 20.00$           $9,200
Concrete Sidewalk SY 420 40.00$           $16,800
Pedestrian Ramps EACH 6 1,500.00$      $9,000
Urban Approach EACH 11 2,000.00$      $22,000
Combination Curb & Gutter Type A FT 950 22.00$           $20,900
Pavement (HMA) TON 200 85.00$           $17,000
Pavement Markings - Striping FT 5,000 0.20$             $1,000
Pavement Markings - Special SF 500 10.00$           $5,000
Seal Coat SY 7,200 2.00$             $14,400
Railroad Crossing Improvements LS 1 60,000.00$    $60,000
Sign Bridge Foundations LS 1 10,700.00$    $10,700
Sign Bridge Steel Structure LS 1 83,700.00$    $83,700
Relocate Bridge Signs LS 1 7,500.00$      $7,500
Sign Bridge Luminaires LS 1 28,000.00$    $28,000
Sign - No Left Turn EACH 1 200.00$         $200
Sign - No Turn On Red EACH 1 200.00$         $200
Traffic Sign and Post EACH 1 400.00$         $400
Traffic Signal Modifications LS 1 5,000.00$      $5,000
Traffic Control Items LS 1 10,000.00$    $10,000
Survey LS 1 20,000.00$    $20,000

$378,000

Mobilization % 10% 37,800$         $37,800
Contingency % 10% 41,580$         $41,580
Construction Engineering & Inspection % 15% 68,607$         $68,607

$526,000

Design % 15% 78,900$         $78,900
Right-of-Way LS 1 97,000$         $97,000

$702,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-9b Blue Lakes Blvd and US 30 (Kimberly Rd)
Project No. 
Key No. I-9b

PRE-DESIGN

January 21, 2015

Page A-11



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.10 15,000.00$    $1,500
Removal of Obstructions LS 1 2,000.00$      $2,000
Removal of Curb and Gutter FT 610 4.00$             $2,440
Removal of Concrete Sidewalk SY 300 10.00$           $3,000
Removal of Pavement SY 270 5.00$             $1,350
Relocate Irrigation Lines LS 1 15,000.00$    $15,000
Excavation CY 3,000 10.00$           $30,000
Granular Subbase TON 2,100 10.00$           $21,000
3/4" Aggregate Type B for Base TON 1,400 20.00$           $28,000
Concrete Sidewalk SY 300 40.00$           $12,000
Pedestrian Ramps EACH 7 1,500.00$      $10,500
Combination Curb & Gutter Type A FT 2,500 22.00$           $55,000
Pavement (HMA) TON 600 85.00$           $51,000
Pavement Markings - Striping FT 7,100 0.20$             $1,420
Pavement Markings - Special SF 200 10.00$           $2,000
Seal Coat SY 5,500 2.00$             $11,000
Railroad Crossing Improvements LS 1 60,000.00$    $60,000
Traffic Signal Modifications LS 1 35,000.00$    $35,000
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 15,000.00$    $15,000

$378,000

Mobilization % 10% 37,800$         $37,800
Contingency % 10% 41,580$         $41,580
Construction Engineering & Inspection % 15% 68,607$         $68,607

$526,000

Design % 15% 78,900$         $78,900
Right-of-Way LS 1 330,000$       $330,000

$935,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-8 Shoshone St and 6th Ave
Project No. 
Key No. I-8

PRE-DESIGN

January 21, 2015

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Obstructions LS 1 50,000.00$    $50,000
Clearing and Grubbing ACRE 1.75 6,000.00$      $10,474
Excavation CY 7,200 10.00$           $72,000
Granular Subbase TON 8,000 10.00$           $80,000
3/4" Aggregate Type B for Base TON 6,000 20.00$           $120,000
Pavement (HMA) TON 2,200 80.00$           $176,000
Tack Coat GAL 900 2.10$             $1,890
Pavement Markings - Striping FT 15,000 0.20$             $3,000
Pavement Markings - Arrows SF 300 10.00$           $3,000
Concrete Sidewalk SY 5,100 40.00$           $204,000
Urban Approach EA 51 2,500.00$      $127,500
Combination Curb & Gutter Type A FT 7,600 22.00$           $167,200
Pedestrian Ramps EA 32 1,500.00$      $48,000
Remove and Reset Fence LF 3,160 10.00$           $31,600
Traffic Items LS 1 5,000.00$      $5,000
Storm Drain System LS 1 250,000.00$  $250,000
Traffic Control Items LS 1 30,000.00$    $30,000
Survey LS 1 30,000.00$    $30,000
Sediment and Erosion Control LS 1 10,000.00$    $10,000

$1,420,000

Mobilization % 10% 142,000$       $142,000
Contingency % 10% 156,200$       $156,200
Construction Engineering & Inspection % 15% 257,730$       $257,730

$1,976,000

Design % 15% 296,400$       $296,400
Right-of-Way LS 1 754,000$       $754,000

$3,027,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-4 Washington (Highland to Orchard)
Project No. 
Key No. S-4

PRE-DESIGN

January 22, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Existing Signs EA 3 50.00$           $150
3/4" Aggregate Type B for Base TN 390 20.00$           $7,800
Concrete Sidewalk SY 130 40.00$           $5,200
Pedestrian Ramps EA 8 1,500.00$      $12,000
Combination Curb & Gutter Type A FT 250 22.00$           $5,500
Pavement (HMA) TON 50 110.00$         $5,500
Traffic Signal Installation LS 1 350,000.00$  $350,000
Pavement Markings - Striping FT 7,200 0.20$             $1,440
Pavement Markings - Special SF 119 10.00$           $1,194
Reconstruct Irrigation Box EA 1 4,000.00$      $4,000
Traffic Items LS 1 1,000.00$      $1,000
Traffic Control Items LS 1 5,000.00$      $5,000
Survey LS 1 4,000.00$      $4,000

$403,000

Mobilization % 10% 40,300$         $40,300
Contingency % 10% 44,330$         $44,330
Construction Engineering & Inspection % 15% 73,145$         $73,145

$561,000

Design % 15% 84,150$         $84,150
Right-of-Way LS 1 32,000$         $32,000

$678,000

SUBTOTAL (Rounded up to the nearest $1,000)

I-10 Blue Lakes Blvd and Orchard Dr
Project No. 
Key No. I-10

PRE-DESIGN

January 21, 2015

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 4.50 6,000.00$      $27,019
Removal of Obstructions LS 1 15,000.00$    $15,000
Remove and Reset Fence FT 440 10.00$           $4,400
Removal of Curb and Gutter FT 7,300 3.00$             $21,900
Removal of Concrete Sidewalk SY 1,200 8.00$             $9,600
Removal of Pavement SY 5,600 3.00$             $16,800
Excavation CY 4,200 10.00$           $42,000
Borrow CY 110,000 12.00$           $1,320,000
Granular Subbase TON 9,000 10.00$           $90,000
3/4" Aggregate Type B for Base TON 5,100 20.00$           $102,000
Concrete Sidewalk SY 1,200 40.00$           $48,000
Combination Curb & Gutter Type A FT 7,300 22.00$           $160,600
Pavement (HMA) TON 2,300 80.00$           $184,000
Pavement Markings - Striping FT 23,000 0.20$             $4,600
Pavement Markings - Special SF 420 10.00$           $4,200
Urban Approach EACH 50 1,500.00$      $75,000
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 30,000.00$    $30,000
Railroad Crossing Improvements LS 1 60,000.00$    $60,000

$2,236,000

Mobilization % 10% 223,600$       $223,600
Contingency % 10% 245,960$       $245,960
Construction Engineering & Inspection % 15% 405,834$       $405,834

$3,112,000

Design % 15% 466,800$       $466,800
Right-of-Way LS 1 740,000$       $740,000

$4,319,000

SUBTOTAL (Rounded up to the nearest $1,000)

S-2 Blue Lakes Blvd (US 30 to Orchard)
Project No. 
Key No. S-2

PRE-DESIGN

January 21, 2015

TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 0.40 12,000.00$    $4,800
Removal of Curb and Gutter FT 2,350 3.00$             $7,050
Removal of Concrete Sidewalk SY 1,100 8.00$             $8,800
Removal of Pavement SY 9,200 3.00$             $27,600
Excavation CY 13,000 8.00$             $104,000
Canal Siphon LS 1 100,000.00$  $100,000
Retaining Wall SF 2,000 60.00$           $120,000
Bridge Structure SF 1,700 500.00$         $850,000
Granular Subbase TON 6,400 10.00$           $64,000
3/4" Aggregate Type B for Base TON 3,200 20.00$           $64,000
Concrete Sidewalk SY 560 40.00$           $22,400
Pedestrian Ramps EACH 2 1,500.00$      $3,000
Combination Curb & Gutter Type A FT 2,350 22.00$           $51,700
Pavement (HMA) TON 1,500 80.00$           $120,000
Pavement Markings - Striping FT 14,200 0.20$             $2,840
Pavement Markings - Special SF 30 10.00$           $300
Urban Approach EACH 3 2,500.00$      $7,500
Traffic Control Items LS 1 20,000.00$    $20,000
Survey LS 1 15,000.00$    $15,000

$1,593,000

Mobilization % 10% 159,300$       $159,300
Contingency % 10% 175,230$       $175,230
Construction Engineering & Inspection % 15% 289,130$       $289,130

$2,217,000

Design % 15% 332,550$       $332,550
Right-of-Way LS 1 216,000$       $216,000

$2,766,000TOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

S-3 Eastland Dr (US 30 to Orchard)
Project No. 
Key No. S-3

PRE-DESIGN

January 21, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Removal of Existing Signs EA 2 50.00$           $100
Removal of Curb and Gutter FT 80 6.00$             $480
Removal of Pavement SY 200 5.00$             $1,000
Removal of Concrete Sidewalk SY 41 10.00$           $410
3/4" Aggregate Type A for Base TON 100 25.00$           $2,500
Concrete Sidewalk SY 40 40.00$           $1,600
Pedestrian Ramp EA 3 1,500.00$      $4,500
Combination Curb & Gutter Type A FT 135 20.00$           $2,700
Pavement Markings - Striping FT 610 2.00$             $1,220
Traffic Sign and Post EA 1 400.00$         $400
Traffic Signal Installation LS 1 250,000.00$  $250,000
Survey LS 1 2,000.00$      $2,000
Traffic Control Items LS 1 3,000.00$      $3,000

$270,000

Mobilization % 10% 27,000$         $27,000
Contingency % 10% 29,700$         $29,700
Construction Engineering & Inspection % 15% 49,005$         $49,005

$376,000

Design % 15% 56,400$         $56,400
Right-of-Way LS 1 6,000$           $6,000

$439,000TOTAL (Rounded up to the nearest $1,000)

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)

SUBTOTAL (Rounded up to the nearest $1,000)

I-11 Murtaugh St and 2nd Ave S
Project No. 
Key No. I-11

PRE-DESIGN

January 23, 2015

Page A-17



Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 78 1,500.00$      $117,000
Excavation CY 196,000 5.00$             $980,000
Retaining Wall SF 6,720 60.00$           $403,200
Railroad Overpass Structure SF 3,200 320.00$         $1,024,000
Guardrail FT 300 35.00$           $10,500
Rock Creek Bridge Structure SF 16,000 200.00$         $3,200,000
Box Culvert SF 1,850 100.00$         $185,000
RABS SY 88,000 1.50$             $132,000
Granular Subbase TON 226,000 8.00$             $1,808,000
3/4" Aggr. For Crushed Base TON 132,000 18.00$           $2,376,000
Superpave Plant Mix Pavement TON 66,000 70.00$           $4,620,000
Drainage System LS 1 50,000.00$    $50,000
Pavement Markings - Striping FT 230,000 0.20$             $46,000
Pavement Markings - Special SF 2,150 10.00$           $21,500
Traffic Signs EA 25 200.00$         $5,000
Traffic Signal Installation EA 1 350,000.00$  $350,000
Traffic Control LS 1 160,000.00$  $160,000
Survey LS 1 40,000.00$    $40,000
Field Lab LS 1 10,000.00$    $10,000

$15,539,000

Mobilization % 10% 1,553,900$    $1,553,900
Contingency % 10% 1,709,290$    $1,709,290
Construction Engineering & Inspection % 15% 2,820,329$    $2,820,329

$21,623,000

Design % 10% 2,162,300$    $2,162,300
Right-of-Way LS 1 $14,846,880 $14,846,880

$38,633,000

SUBTOTAL (Rounded up to the nearest $1,000)

TOTAL (Rounded up to the nearest $1,000)

R-1 3600 N to 3300E
Project No. 
Key No. R-1

PRE-DESIGN

July 15, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 88 1,500.00$      $132,000
Excavation CY 203,000 5.00$             $1,015,000
Retaining Wall SF 6,720 60.00$           $403,200
Railroad Overpass Structure SF 3,200 320.00$         $1,024,000
Guardrail FT 300 35.00$           $10,500
Rock Creek Bridge Structure SF 16,000 200.00$         $3,200,000
Box Culvert SF 1,850 100.00$         $185,000
RABS SY 58,667 1.50$             $88,000
Granular Subbase TON 250,000 8.00$             $2,000,000
3/4" Aggr. For Crushed Base TON 136,000 18.00$           $2,448,000
Superpave Plant Mix Pavement TON 68,000 70.00$           $4,760,000
Drainage System LS 1 50,000.00$    $50,000
Pavement Markings - Striping FT 230,000 0.20$             $46,000
Pavement Markings - Special SF 2,150 10.00$           $21,500
Traffic Signs EA 23 200.00$         $4,600
Relocate Traffic Signal EA 1 350,000.00$  $350,000
Traffic Control LS 1 140,000.00$  $140,000
Survey LS 1 40,000.00$    $40,000
Field Lab LS 1 10,000.00$    $10,000

$15,928,000

Mobilization % 10% 1,592,800$    $1,592,800
Contingency % 10% 1,752,080$    $1,752,080
Construction Engineering & Inspection % 15% 2,890,932$    $2,890,932

$22,164,000

Design % 10% 2,216,400$    $2,216,400
Right-of-Way LS 1 $15,176,640 $15,176,640

$39,558,000

SUBTOTAL (Rounded up to the nearest $1,000)

TOTAL (Rounded up to the nearest $1,000)

R-2 3600 N to 3350 E
Project No. 
Key No. R-2

PRE-DESIGN

July 15, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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Opinion of Probable Cost (Major Items)
Item Description Unit Approx. Quantity Unit Price Bid Price

Clearing and Grubbing ACRE 83 1,500.00$      $124,500
Excavation CY 186,000 5.00$             $930,000
Retaining Wall SF 6,720 60.00$           $403,200
Railroad Overpass Structure SF 3,200 320.00$         $1,024,000
Guardrail FT 300 35.00$           $10,500
Rock Creek Bridge Structure SF 16,000 200.00$         $3,200,000
Box Culvert SF 1,850 100.00$         $185,000
RABS SY 33,600 1.50$             $50,400
Granular Subbase TON 236,000 8.00$             $1,888,000
3/4" Aggr. For Crushed Base TON 122,000 18.00$           $2,196,000
Superpave Plant Mix Pavement TON 61,000 70.00$           $4,270,000
Drainage System LS 1 70,000.00$    $70,000
Pavement Markings - Striping FT 210,000 0.20$             $42,000
Pavement Markings - Special SF 2,150 10.00$           $21,500
Traffic Signs EA 30 200.00$         $6,000
Traffic Signal Installation EA 2 350,000.00$  $700,000
Traffic Control LS 1 100,000.00$  $100,000
Survey LS 1 40,000.00$    $40,000
Field Lab LS 1 10,000.00$    $10,000

$15,272,000

Mobilization % 10% 1,527,200$    $1,527,200
Contingency % 10% 1,679,920$    $1,679,920
Construction Engineering & Inspection % 15% 2,771,868$    $2,771,868

$21,251,000

Design % 10% 2,125,100$    $2,125,100
Right-of-Way LS 1 $13,169,400 $13,169,400

$36,546,000

SUBTOTAL (Rounded up to the nearest $1,000)

TOTAL (Rounded up to the nearest $1,000)

R-3 Orchard Dr to 3300 E
Project No. 
Key No. R-3

PRE-DESIGN

July 15, 2015

CONSTRUCTION SUBTOTAL (Rounded up to the nearest $1,000)
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.89

Intersection Blue Lakes Blvd and US 30 Analysis Year 2014 Analysis Period 1> 7:45
File Name Blue Lakes Blvd and US 30 (AM).xus
Project Description Note: NB and SB split phasing

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 2 389 120 106 141 395 27 307 112 81 76

Signal Information

Green
Yellow
Red

6.6 15.3 5.8 16.5 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 63.4 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 4
Case Number 7.3 2.0 3.0 12.0 10.0
Phase Duration, s 19.9 11.2 31.1 21.5 10.8
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0
Max Allow Headway (MAH), s 4.3 3.3 4.3 7.2 4.2
Queue Clearance Time (gs), s 9.3 6.4 17.5 10.3 5.2
Green Extension Time (ge), s 5.5 0.2 5.2 6.2 0.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.02 0.00 0.07 0.04 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4
Adjusted Flow Rate (v), veh/h 230 209 135 119 158 444 271 230 91 85
Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1601 1519 1660 1810 1501 1799 1647 1740 1776
Queue Service Time (gs), s 0.0 7.2 4.7 4.4 3.5 15.5 8.3 7.6 3.2 2.9
Cycle Queue Clearance Time (gc), s 7.3 7.2 4.7 4.4 3.5 15.5 8.3 7.6 3.2 2.9
Green Ratio (g/C) 0.24 0.24 0.24 0.10 0.42 0.42 0.26 0.26 0.09 0.09
Capacity (c), veh/h 480 386 366 173 756 627 469 430 160 163
Volume-to-Capacity Ratio (X) 0.479 0.543 0.369 0.687 0.210 0.708 0.577 0.536 0.570 0.524
Available Capacity (ca), veh/h 1161 1008 957 680 1140 945 1133 1038 1096 1119
Back of Queue (Q), veh/ln (50th percentile) 2.8 2.5 1.5 1.8 1.3 4.6 3.3 2.8 1.3 1.2
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.39 0.00 0.00 0.00 0.00 0.19 0.00
Uniform Delay (d1), s/veh 21.1 21.1 20.1 27.4 11.8 15.3 20.4 20.2 27.6 27.5
Incremental Delay (d2), s/veh 0.3 0.4 0.2 3.6 0.1 0.6 1.4 1.3 1.2 1.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 21.3 21.5 20.3 31.0 11.9 15.8 21.8 21.4 28.8 28.5
Level of Service (LOS) C C C C B B C C C C
Approach Delay, s/veh / LOS 21.2 C 17.5 B 21.6 C 28.7 C
Intersection Delay, s/veh / LOS 20.6 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 2.9 C 2.4 B
Bicycle LOS Score / LOS 1.0 A 1.7 A 0.9 A 0.8 A

Copyright © 2014 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.65 Generated: 12/8/2014 8:09:26 AM
Page B-1



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.92

Intersection Blue Lakes Blvd and US 30 Analysis Year 2040 Analysis Period 1> 7:45
File Name Blue Lakes Blvd and US 30 (AM Optimized).xus
Project Description Note: NB and SB split phasing

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 4 676 208 185 245 687 47 534 194 141 132

Signal Information

Green
Yellow
Red

13.7 25.8 10.8 26.7 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 96.2 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 4
Case Number 7.3 2.0 3.0 12.0 10.0
Phase Duration, s 30.4 18.3 48.7 31.7 15.8
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0
Max Allow Headway (MAH), s 4.5 3.3 4.5 7.2 4.2
Queue Clearance Time (gs), s 21.9 13.4 33.0 25.8 10.2
Green Extension Time (ge), s 3.9 0.3 0.0 0.8 0.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.54 0.00 1.00 1.00 0.24

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4
Adjusted Flow Rate (v), veh/h 387 352 226 201 266 560 459 383 153 143
Adjusted Saturation Flow Rate (s), veh/h/ln 1756 1601 1519 1660 1810 1501 1800 1646 1740 1776
Queue Service Time (gs), s 0.5 19.9 12.3 11.4 9.0 31.0 23.8 21.1 8.2 7.5
Cycle Queue Clearance Time (gc), s 19.8 19.9 12.3 11.4 9.0 31.0 23.8 21.1 8.2 7.5
Green Ratio (g/C) 0.27 0.27 0.27 0.58 0.46 0.46 0.28 0.28 0.11 0.11
Capacity (c), veh/h 509 429 408 236 829 688 499 456 196 200
Volume-to-Capacity Ratio (X) 0.760 0.820 0.555 0.852 0.321 0.814 0.921 0.839 0.782 0.717
Available Capacity (ca), veh/h 694 599 568 414 829 688 505 462 307 314
Back of Queue (Q), veh/ln (50th percentile) 8.5 8.0 4.4 5.0 3.6 11.5 13.1 9.7 3.6 3.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 1.06 0.00 0.00 0.00 0.00 0.52 0.00
Uniform Delay (d1), s/veh 33.0 33.0 30.3 40.3 16.6 22.5 33.7 32.7 41.5 41.2
Incremental Delay (d2), s/veh 2.0 4.4 0.4 6.4 0.1 6.9 22.3 13.0 2.6 1.8
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 35.1 37.4 30.7 46.7 16.6 29.5 56.1 45.8 44.1 43.0
Level of Service (LOS) D D C D B C E D D D
Approach Delay, s/veh / LOS 34.9 C 29.5 C 51.4 D 43.6 D
Intersection Delay, s/veh / LOS 38.4 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 3.1 C 2.4 B
Bicycle LOS Score / LOS 1.3 A 2.2 B 1.2 A 1.0 A

Copyright © 2014 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.65 Generated: 12/15/2014 1:45:55 PM
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.87

Intersection Blue Lakes Blvd and US 30 Analysis Year 2014 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM).xus
Project Description Note: NB and SB split phasing

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 3 475 134 166 121 483 22 222 99 113 173

Signal Information

Green
Yellow
Red

10.9 19.9 11.6 15.2 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 76.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 4
Case Number 7.3 2.0 3.0 12.0 10.0
Phase Duration, s 24.5 15.5 40.1 20.2 16.6
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0
Max Allow Headway (MAH), s 4.3 3.3 4.3 7.2 4.5
Queue Clearance Time (gs), s 12.6 10.5 25.0 10.1 10.1
Green Extension Time (ge), s 6.9 0.4 6.5 5.0 1.5
Phase Call Probability 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.02 0.00 0.10 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4
Adjusted Flow Rate (v), veh/h 288 262 154 191 139 555 213 181 130 199
Adjusted Saturation Flow Rate (s), veh/h/ln 1842 1679 1579 1675 1743 1559 1834 1657 1774 1810
Queue Service Time (gs), s 0.0 10.6 6.2 8.5 3.6 23.0 8.1 7.6 5.2 8.1
Cycle Queue Clearance Time (gc), s 10.6 10.6 6.2 8.5 3.6 23.0 8.1 7.6 5.2 8.1
Green Ratio (g/C) 0.26 0.26 0.26 0.14 0.46 0.46 0.20 0.20 0.15 0.15
Capacity (c), veh/h 525 435 409 239 804 719 363 328 268 274
Volume-to-Capacity Ratio (X) 0.548 0.602 0.376 0.799 0.173 0.772 0.586 0.552 0.484 0.727
Available Capacity (ca), veh/h 1238 1088 1023 760 1130 1011 1189 1074 1150 1173
Back of Queue (Q), veh/ln (50th percentile) 4.4 4.0 2.2 3.6 1.3 7.6 3.6 3.0 2.1 3.5
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.76 0.00 0.00 0.00 0.00 0.30 0.00
Uniform Delay (d1), s/veh 25.1 25.1 23.5 32.0 12.2 17.4 28.1 27.8 30.0 31.2
Incremental Delay (d2), s/veh 0.3 0.5 0.2 4.6 0.0 1.4 1.8 1.7 0.5 1.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 25.4 25.6 23.7 36.6 12.2 18.8 29.9 29.6 30.5 32.6
Level of Service (LOS) C C C D B B C C C C
Approach Delay, s/veh / LOS 25.1 C 21.6 C 29.7 C 31.8 C
Intersection Delay, s/veh / LOS 25.5 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 2.9 C 2.4 B
Bicycle LOS Score / LOS 1.1 A 1.9 A 0.8 A 1.0 A

Copyright © 2014 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.65 Generated: 12/8/2014 8:07:47 AM
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.87

Intersection Blue Lakes Blvd and US 30 Analysis Year 2018 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM 2018).xus
Project Description Note: NB and SB split phasing

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 3 517 146 181 132 526 24 242 108 123 188

Signal Information

Green
Yellow
Red

12.9 23.0 13.6 17.6 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 86.3 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 4
Case Number 7.3 2.0 3.0 12.0 10.0
Phase Duration, s 27.6 17.5 45.2 22.6 18.6
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0
Max Allow Headway (MAH), s 4.3 3.3 4.3 7.2 4.5
Queue Clearance Time (gs), s 15.0 12.4 31.1 12.0 11.9
Green Extension Time (ge), s 7.8 0.4 6.6 5.5 1.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.05 0.00 0.24 0.01 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4
Adjusted Flow Rate (v), veh/h 313 285 168 208 152 605 233 197 141 216
Adjusted Saturation Flow Rate (s), veh/h/ln 1842 1679 1579 1675 1743 1559 1834 1657 1774 1810
Queue Service Time (gs), s 0.0 13.0 7.6 10.4 4.4 29.1 10.0 9.3 6.3 9.9
Cycle Queue Clearance Time (gc), s 13.0 13.0 7.6 10.4 4.4 29.1 10.0 9.3 6.3 9.9
Green Ratio (g/C) 0.27 0.27 0.27 0.15 0.47 0.47 0.20 0.20 0.16 0.16
Capacity (c), veh/h 534 448 421 251 819 733 374 338 279 285
Volume-to-Capacity Ratio (X) 0.586 0.636 0.398 0.828 0.185 0.825 0.622 0.583 0.506 0.759
Available Capacity (ca), veh/h 1103 969 911 677 1006 900 1059 956 1024 1045
Back of Queue (Q), veh/ln (50th percentile) 5.5 5.0 2.8 4.5 1.6 10.4 4.5 3.8 2.7 4.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.95 0.00 0.00 0.00 0.00 0.38 0.00
Uniform Delay (d1), s/veh 28.0 28.0 26.0 35.7 13.3 19.9 31.4 31.1 33.4 34.9
Incremental Delay (d2), s/veh 0.4 0.6 0.2 5.2 0.0 4.3 2.0 1.9 0.5 1.6
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 28.4 28.6 26.3 40.9 13.4 24.2 33.5 33.1 33.9 36.5
Level of Service (LOS) C C C D B C C C C D
Approach Delay, s/veh / LOS 28.0 C 26.1 C 33.3 C 35.5 D
Intersection Delay, s/veh / LOS 29.2 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 2.9 C 2.4 B
Bicycle LOS Score / LOS 1.1 A 2.1 B 0.8 A 1.1 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.87

Intersection Blue Lakes Blvd and US 30 Analysis Year 2014 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM Optimized no NBL).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 3 475 134 166 121 483 244 99 113 173

Signal Information

Green
Yellow
Red

8.8 15.1 5.3 11.4 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 59.8 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 7 4
Case Number 7.3 2.0 3.0 8.3 1.0 4.0
Phase Duration, s 19.7 13.4 33.0 16.4 10.3 26.7
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0 5.0
Max Allow Headway (MAH), s 4.3 3.3 4.3 6.7 2.8 6.7
Queue Clearance Time (gs), s 10.3 8.6 19.3 10.0 5.2 6.7
Green Extension Time (ge), s 4.3 0.2 6.2 1.4 0.1 1.5
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.54 0.05 0.16 1.00 0.07 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 8 18 7 4
Adjusted Flow Rate (v), veh/h 288 262 154 191 139 555 204 191 130 199
Adjusted Saturation Flow Rate (s), veh/h/ln 1842 1679 1579 1675 1743 1559 1845 1666 1774 1810
Queue Service Time (gs), s 0.0 8.3 4.8 6.6 2.7 17.3 8.0 6.2 3.2 4.7
Cycle Queue Clearance Time (gc), s 8.3 8.3 4.8 6.6 2.7 17.3 8.0 6.2 3.2 4.7
Green Ratio (g/C) 0.25 0.25 0.25 0.15 0.48 0.48 0.19 0.19 0.31 0.36
Capacity (c), veh/h 526 424 398 246 830 742 352 318 335 658
Volume-to-Capacity Ratio (X) 0.547 0.618 0.387 0.777 0.168 0.748 0.578 0.599 0.388 0.302
Available Capacity (ca), veh/h 676 562 528 420 1166 1043 463 418 474 658
Back of Queue (Q), veh/ln (50th percentile) 3.2 2.9 1.6 2.7 0.9 5.0 2.5 2.4 1.2 1.7
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.17 0.00
Uniform Delay (d1), s/veh 19.8 19.8 18.5 24.6 8.9 12.7 22.0 22.1 16.2 13.6
Incremental Delay (d2), s/veh 0.3 0.5 0.2 3.9 0.0 1.0 1.8 2.2 0.3 0.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 20.1 20.3 18.7 28.5 9.0 13.7 23.8 24.3 16.4 13.7
Level of Service (LOS) C C B C A B C C B B
Approach Delay, s/veh / LOS 19.9 B 16.2 B 24.0 C 14.8 B
Intersection Delay, s/veh / LOS 18.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 2.8 C 2.4 B
Bicycle LOS Score / LOS 1.1 A 1.9 A 0.8 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Blue Lakes Blvd and US 30 Analysis Year 2026 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM 2026 Optimized no NBL).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 4 613 173 214 157 624 316 128 146 223

Signal Information

Green
Yellow
Red

16.9 11.5 5.0 12.0 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 64.7 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 7 4
Case Number 7.3 2.0 3.0 8.3 1.0 4.0
Phase Duration, s 21.5 16.1 37.7 17.0 10.0 27.0
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0 5.0
Max Allow Headway (MAH), s 5.1 3.5 3.5 6.7 2.8 6.7
Queue Clearance Time (gs), s 13.2 10.6 26.3 13.9 6.5 8.6
Green Extension Time (ge), s 3.3 1.0 3.1 0.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.57 1.00 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 8 18 7 4
Adjusted Flow Rate (v), veh/h 351 320 188 233 171 678 251 232 159 242
Adjusted Saturation Flow Rate (s), veh/h/ln 1842 1679 1579 1675 1743 1560 1845 1665 1774 1810
Queue Service Time (gs), s 0.0 11.2 6.5 8.6 3.4 24.3 11.9 8.5 4.5 6.6
Cycle Queue Clearance Time (gc), s 11.2 11.2 6.5 8.6 3.4 24.3 11.9 8.5 4.5 6.6
Green Ratio (g/C) 0.26 0.26 0.26 2.75 0.51 0.51 0.19 0.19 0.29 0.34
Capacity (c), veh/h 539 440 414 299 891 798 342 309 250 616
Volume-to-Capacity Ratio (X) 0.652 0.727 0.455 0.779 0.191 0.850 0.732 0.751 0.636 0.394
Available Capacity (ca), veh/h 682 571 537 337 1536 1375 342 309 250 616
Back of Queue (Q), veh/ln (50th percentile) 4.5 4.3 2.2 3.9 1.1 7.0 4.1 4.0 1.9 2.5
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.27 0.00
Uniform Delay (d1), s/veh 21.8 21.8 20.0 25.4 8.6 13.7 24.8 24.9 19.2 16.3
Incremental Delay (d2), s/veh 0.7 2.0 0.3 9.3 0.0 1.0 8.1 10.2 4.0 0.2
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 22.4 23.8 20.3 34.7 8.6 14.7 33.0 35.1 23.3 16.4
Level of Service (LOS) C C C C A B C D C B
Approach Delay, s/veh / LOS 22.5 C 18.0 B 34.0 C 19.1 B
Intersection Delay, s/veh / LOS 22.3 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 2.8 C 2.4 B
Bicycle LOS Score / LOS 1.2 A 2.3 B 0.9 A 1.1 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Blue Lakes Blvd and US 30 Analysis Year 2040 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM Optimized).xus
Project Description Note: NB and SB split phasing

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 5 826 233 289 210 840 38 386 172 196 301

Signal Information

Green
Yellow
Red

25.4 34.3 21.0 24.0 0.0 0.0
3.2 3.2 3.6 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 123.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 4
Case Number 7.3 2.0 3.0 12.0 10.0
Phase Duration, s 38.9 30.0 68.9 29.0 26.0
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.0
Max Allow Headway (MAH), s 4.4 3.3 4.4 7.2 4.5
Queue Clearance Time (gs), s 32.9 24.7 48.7 25.9 23.0
Green Extension Time (ge), s 1.3 0.7 0.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4
Adjusted Flow Rate (v), veh/h 473 431 253 314 228 685 354 294 213 327
Adjusted Saturation Flow Rate (s), veh/h/ln 1841 1679 1579 1675 1743 1560 1834 1655 1774 1810
Queue Service Time (gs), s 6.6 30.9 17.1 22.7 9.0 46.7 23.9 21.6 14.0 21.0
Cycle Queue Clearance Time (gc), s 30.9 30.9 17.1 22.7 9.0 46.7 23.9 21.6 14.0 21.0
Green Ratio (g/C) 0.28 0.28 0.28 1.71 0.52 0.52 0.19 0.19 0.17 0.17
Capacity (c), veh/h 539 465 437 343 904 809 355 321 301 307
Volume-to-Capacity Ratio (X) 0.877 0.927 0.580 0.915 0.252 0.846 0.996 0.916 0.708 1.066
Available Capacity (ca), veh/h 564 488 459 636 904 809 355 321 301 307
Back of Queue (Q), veh/ln (50th percentile) 15.9 15.6 6.7 10.1 3.6 18.2 15.4 11.5 6.7 15.4
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 2.15 0.00 0.00 0.00 0.00 0.95 0.00
Uniform Delay (d1), s/veh 43.6 43.6 38.6 48.2 16.5 25.6 49.9 48.9 48.5 51.4
Incremental Delay (d2), s/veh 13.5 22.8 1.0 7.5 0.1 7.9 46.6 30.0 6.4 70.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 57.0 66.4 39.6 55.7 16.6 33.5 96.5 78.9 55.0 121.5
Level of Service (LOS) E E D E B C F E D F
Approach Delay, s/veh / LOS 56.7 E 36.0 D 88.5 F 95.3 F
Intersection Delay, s/veh / LOS 61.2 E

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.7 B 3.2 C 2.5 B
Bicycle LOS Score / LOS 1.4 A 2.5 B 1.0 A 1.4 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Blue Lakes Blvd and US 30 Analysis Year 2040 Analysis Period 1> 4:30
File Name Blue Lakes Blvd and US 30 (PM Optimized add WBL, WBT-R).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 5 826 233 289 210 840 424 172 196 301 1

Signal Information

Green
Yellow
Red

5.0 21.6 5.0 16.5 0.0 0.0
3.2 3.2 4.0 3.6 0.0 0.0
1.4 1.4 1.4 1.4 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 67.7 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 1 6 8 7 4
Case Number 7.3 1.0 3.0 8.3 1.0 4.0
Phase Duration, s 26.2 9.6 35.8 21.5 10.4 31.9
Change Period, (Y+Rc), s 4.6 4.6 4.6 5.0 5.4 5.0
Max Allow Headway (MAH), s 4.7 3.3 4.7 6.7 2.8 6.7
Queue Clearance Time (gs), s 17.9 6.2 19.9 14.5 7.0 11.0
Green Extension Time (ge), s 3.6 0.0 0.0 2.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.84 1.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 8 18 7 4 14
Adjusted Flow Rate (v), veh/h 473 431 253 314 399 514 339 309 213 328
Adjusted Saturation Flow Rate (s), veh/h/ln 1841 1679 1579 1627 1664 1559 1845 1663 1774 1808
Queue Service Time (gs), s 0.0 15.9 8.8 4.2 11.5 17.9 12.5 11.7 5.0 9.0
Cycle Queue Clearance Time (gc), s 15.9 15.9 8.8 4.2 11.5 17.9 12.5 11.7 5.0 9.0
Green Ratio (g/C) 0.32 0.32 0.32 0.42 0.46 0.46 0.24 0.24 0.35 0.40
Capacity (c), veh/h 641 535 503 551 767 718 449 405 284 718
Volume-to-Capacity Ratio (X) 0.738 0.804 0.503 0.570 0.521 0.715 0.754 0.763 0.751 0.457
Available Capacity (ca), veh/h 788 670 630 551 767 718 518 467 284 718
Back of Queue (Q), veh/ln (50th percentile) 6.5 6.3 3.0 1.4 3.7 6.0 5.3 5.0 3.0 3.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.42 0.00
Uniform Delay (d1), s/veh 21.1 21.1 18.7 15.7 12.9 14.7 23.7 23.8 20.5 15.0
Incremental Delay (d2), s/veh 2.1 4.5 0.3 1.2 0.3 2.9 5.7 6.7 9.6 0.2
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 23.1 25.6 19.0 16.9 13.2 17.6 29.4 30.5 30.1 15.2
Level of Service (LOS) C C B B B B C C C B
Approach Delay, s/veh / LOS 23.2 C 16.0 B 29.9 C 21.0 C
Intersection Delay, s/veh / LOS 21.6 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.7 B 2.7 B 3.2 C 2.4 B
Bicycle LOS Score / LOS 1.4 A 2.5 B 1.0 A 1.4 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.86

Intersection Eastland Dr and US 30 Analysis Year 2014 Analysis Period 1> 7:30
File Name Eastland Dr and US 30 (AM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 95 314 103 96 419 69 71 176 66 63 151 95

Signal Information

Green
Yellow
Red

5.0 15.7 5.0 10.5 0.0 0.0
3.2 3.2 3.2 3.2 0.0 0.0
2.0 2.0 2.0 2.0 0.0 0.0

Cycle, s 56.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 1.1 3.0 1.1 3.0 1.1 3.0 1.1 3.0
Phase Duration, s 10.2 20.9 10.2 20.9 10.2 15.7 10.2 15.7
Change Period, (Y+Rc), s 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Max Allow Headway (MAH), s 2.3 4.6 2.3 4.6 2.3 4.3 2.3 4.3
Queue Clearance Time (gs), s 4.5 7.3 4.8 9.2 4.3 8.2 4.0 7.0
Green Extension Time (ge), s 0.1 6.5 0.1 6.5 0.1 2.3 0.0 2.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate (v), veh/h 110 365 120 112 487 80 83 205 77 73 176 110
Adjusted Saturation Flow Rate (s), veh/h/ln 1691 1615 1519 1573 1644 1563 1547 1743 1268 1587 1792 1579
Queue Service Time (gs), s 2.5 5.3 3.5 2.8 7.2 2.2 2.3 6.2 3.0 2.0 5.0 3.5
Cycle Queue Clearance Time (gc), s 2.5 5.3 3.5 2.8 7.2 2.2 2.3 6.2 3.0 2.0 5.0 3.5
Green Ratio (g/C) 0.36 0.28 0.28 0.36 0.28 0.28 0.27 0.18 0.18 0.27 0.18 0.18
Capacity (c), veh/h 374 889 418 430 905 430 363 321 233 309 330 291
Volume-to-Capacity Ratio (X) 0.295 0.411 0.286 0.260 0.538 0.186 0.227 0.638 0.329 0.237 0.532 0.380
Available Capacity (ca), veh/h 968 2834 1333 982 2886 1372 906 1377 1001 866 1416 1247
Back of Queue (Q), veh/ln (50th percentile) 0.8 1.7 1.1 0.8 2.4 0.7 0.7 2.3 0.8 0.7 2.0 1.2
Queue Storage Ratio (RQ) (50th percentile) 0.06 0.00 0.29 0.11 0.00 0.18 0.09 0.00 0.25 0.15 0.00 0.30
Uniform Delay (d1), s/veh 13.2 16.9 16.2 12.7 17.6 15.8 16.2 21.5 20.2 16.5 21.0 20.4
Incremental Delay (d2), s/veh 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.8 0.3 0.1 0.5 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.4 17.0 16.4 12.8 17.7 15.8 16.3 22.3 20.5 16.6 21.5 20.7
Level of Service (LOS) B B B B B B B C C B C C
Approach Delay, s/veh / LOS 16.2 B 16.7 B 20.5 C 20.3 C
Intersection Delay, s/veh / LOS 17.9 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C
Bicycle LOS Score / LOS 1.0 A 1.0 A 1.1 A 1.1 A

Copyright © 2014 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.65 Generated: 12/8/2014 8:13:48 AM
Page B-9



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.92

Intersection Eastland Dr and US 30 Analysis Year 2040 Analysis Period 1> 7:30
File Name Eastland Dr and US 30 (AM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 166 546 179 167 729 120 123 306 115 109 262 166

Signal Information

Green
Yellow
Red

5.0 7.4 8.1 5.0 16.5 0.0
3.2 3.2 3.2 3.2 3.2 0.0
2.0 2.0 2.0 2.0 2.0 0.0

Cycle, s 68.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 1.2 3.0 1.3 3.0 1.1 3.0 1.1 3.0
Phase Duration, s 10.2 22.8 13.3 26.0 10.2 21.7 10.2 21.7
Change Period, (Y+Rc), s 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Max Allow Headway (MAH), s 2.3 4.5 4.4 4.4 2.3 4.3 2.3 4.3
Queue Clearance Time (gs), s 7.0 13.3 2.0 17.0 6.4 14.2 5.8 11.7
Green Extension Time (ge), s 0.0 4.3 1.6 3.7 0.0 2.3 0.0 2.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.00 1.00 0.29 1.00 0.60 1.00 0.30

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate (v), veh/h 180 593 195 182 792 130 134 333 125 118 285 180
Adjusted Saturation Flow Rate (s), veh/h/ln 1691 1615 1519 1573 1644 1563 1547 1743 1268 1587 1792 1579
Queue Service Time (gs), s 5.0 11.3 7.4 0.0 15.0 4.3 4.4 12.2 5.6 3.8 9.7 6.7
Cycle Queue Clearance Time (gc), s 5.0 11.3 7.4 0.0 15.0 4.3 4.4 12.2 5.6 3.8 9.7 6.7
Green Ratio (g/C) 0.38 0.26 0.26 0.38 0.31 0.31 0.32 0.24 0.24 0.32 0.24 0.24
Capacity (c), veh/h 285 837 394 361 1004 477 286 422 307 254 434 382
Volume-to-Capacity Ratio (X) 0.632 0.709 0.494 0.502 0.789 0.273 0.468 0.789 0.407 0.466 0.657 0.472
Available Capacity (ca), veh/h 285 2184 1027 361 1402 667 286 538 391 254 580 511
Back of Queue (Q), veh/ln (50th percentile) 2.0 4.0 2.2 2.5 5.4 1.4 1.5 5.1 1.5 1.3 3.9 2.3
Queue Storage Ratio (RQ) (50th percentile) 0.13 0.00 0.56 0.32 0.00 0.37 0.18 0.00 0.46 0.29 0.00 0.59
Uniform Delay (d1), s/veh 17.1 22.9 0.9 25.2 21.6 17.9 18.6 24.2 10.8 18.9 23.2 22.1
Incremental Delay (d2), s/veh 3.4 0.4 0.4 0.4 1.3 0.1 0.4 4.5 0.3 0.5 0.6 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 20.5 23.3 1.2 25.6 23.0 18.0 19.1 28.7 11.1 19.4 23.9 22.4
Level of Service (LOS) C C A C C B B C B B C C
Approach Delay, s/veh / LOS 18.3 B 22.8 C 22.8 C 22.5 C
Intersection Delay, s/veh / LOS 21.4 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C
Bicycle LOS Score / LOS 1.3 A 1.4 A 1.5 A 1.5 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.89

Intersection Eastland Dr and US 30 Analysis Year 2014 Analysis Period 1> 4:30
File Name Eastland Dr and US 30 (PM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 160 430 97 82 389 121 120 258 99 84 144 116

Signal Information

Green
Yellow
Red

5.0 1.6 16.4 5.0 0.7 13.3
3.2 0.0 3.2 3.2 0.0 3.2
2.0 0.0 2.0 2.0 0.0 2.0

Cycle, s 62.8 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 1.1 3.0 1.1 3.0 1.1 3.0 1.1 3.0
Phase Duration, s 11.8 23.2 10.2 21.6 10.9 19.2 10.2 18.5
Change Period, (Y+Rc), s 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Max Allow Headway (MAH), s 2.3 4.6 2.3 4.6 2.3 4.2 2.3 4.2
Queue Clearance Time (gs), s 6.5 9.4 4.7 9.0 5.6 11.2 4.5 6.9
Green Extension Time (ge), s 0.1 7.2 0.1 7.2 0.1 2.8 0.1 2.8
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate (v), veh/h 180 483 109 92 437 136 135 290 111 94 162 130
Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1706 1561 1533 1675 1451 1792 1827 1477 1774 1792 1594
Queue Service Time (gs), s 4.5 7.4 3.4 2.7 7.0 4.8 3.6 9.2 4.0 2.5 4.9 4.4
Cycle Queue Clearance Time (gc), s 4.5 7.4 3.4 2.7 7.0 4.8 3.6 9.2 4.0 2.5 4.9 4.4
Green Ratio (g/C) 0.37 0.29 0.29 0.34 0.26 0.26 0.30 0.22 0.22 0.29 0.21 0.21
Capacity (c), veh/h 445 979 448 345 873 378 443 408 330 305 381 339
Volume-to-Capacity Ratio (X) 0.404 0.494 0.244 0.267 0.501 0.360 0.305 0.710 0.337 0.309 0.425 0.385
Available Capacity (ca), veh/h 962 2713 1241 833 2663 1153 993 1307 1057 869 1283 1141
Back of Queue (Q), veh/ln (50th percentile) 1.6 2.6 1.1 0.8 2.5 1.5 1.3 3.7 1.3 0.9 1.9 1.5
Queue Storage Ratio (RQ) (50th percentile) 0.10 0.00 0.28 0.11 0.00 0.41 0.15 0.00 0.34 0.19 0.00 0.39
Uniform Delay (d1), s/veh 14.5 18.6 17.2 15.1 19.8 19.0 16.7 22.5 20.5 17.6 21.4 21.2
Incremental Delay (d2), s/veh 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.9 0.2 0.2 0.3 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 14.7 18.8 17.3 15.3 19.9 19.2 16.9 23.4 20.7 17.8 21.7 21.5
Level of Service (LOS) B B B B B B B C C B C C
Approach Delay, s/veh / LOS 17.6 B 19.1 B 21.2 C 20.7 C
Intersection Delay, s/veh / LOS 19.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C
Bicycle LOS Score / LOS 1.1 A 1.0 A 1.4 A 1.1 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/19/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Eastland Dr and US 30 Analysis Year 2040 Analysis Period 1> 4:30
File Name Eastland Dr and US 30 (PM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 278 748 169 142 676 210 208 448 172 138 251 202

Signal Information

Green
Yellow
Red

5.0 15.2 10.1 5.0 1.0 26.0
3.2 3.2 3.2 3.2 0.0 3.2
2.0 2.0 2.0 2.0 0.0 2.0

Cycle, s 88.3 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 1.3 3.0 1.2 3.0 1.1 3.0 1.1 3.0
Phase Duration, s 15.3 35.6 10.2 30.6 11.2 32.2 10.2 31.2
Change Period, (Y+Rc), s 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Max Allow Headway (MAH), s 4.1 4.1 2.3 4.5 2.3 4.3 2.3 4.3
Queue Clearance Time (gs), s 9.2 20.0 7.0 19.6 8.0 24.2 7.0 13.1
Green Extension Time (ge), s 1.0 1.2 0.0 5.8 0.0 2.9 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.37 1.00 1.00 0.00 1.00 0.06 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate (v), veh/h 302 813 184 154 735 228 226 487 187 150 273 220
Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1706 1561 1533 1675 1451 1792 1827 1477 1774 1792 1594
Queue Service Time (gs), s 7.2 18.0 7.7 5.0 17.6 11.7 6.0 22.2 8.8 5.0 11.1 9.9
Cycle Queue Clearance Time (gc), s 7.2 18.0 7.7 5.0 17.6 11.7 6.0 22.2 8.8 5.0 11.1 9.9
Green Ratio (g/C) 0.40 0.35 0.35 0.40 0.29 0.29 0.36 0.31 0.31 0.35 0.29 0.29
Capacity (c), veh/h 347 1172 536 246 965 418 392 559 452 213 528 470
Volume-to-Capacity Ratio (X) 0.872 0.694 0.343 0.628 0.762 0.546 0.576 0.871 0.414 0.703 0.517 0.468
Available Capacity (ca), veh/h 551 1172 536 246 9986 4324 392 977 790 213 528 470
Back of Queue (Q), veh/ln (50th percentile) 6.6 7.1 2.7 2.2 6.8 3.4 1.3 9.4 3.0 2.6 4.6 3.4
Queue Storage Ratio (RQ) (50th percentile) 0.42 0.00 0.69 0.29 0.00 0.93 0.14 0.00 0.80 0.53 0.00 0.85
Uniform Delay (d1), s/veh 35.2 24.9 21.5 22.6 28.5 2.8 23.7 28.9 24.2 24.5 25.8 8.3
Incremental Delay (d2), s/veh 5.4 1.5 0.1 3.8 0.5 0.4 1.4 1.7 0.2 8.5 0.4 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 40.6 26.4 21.6 26.4 29.0 3.2 25.1 30.5 24.5 33.1 26.2 8.5
Level of Service (LOS) D C C C C A C C C C C A
Approach Delay, s/veh / LOS 29.0 C 23.4 C 27.9 C 21.8 C
Intersection Delay, s/veh / LOS 26.0 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.5 B 2.9 C 2.9 C
Bicycle LOS Score / LOS 1.6 A 1.4 A 2.0 A 1.5 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.92

Intersection Hankins Rd and US 30 Analysis Year 2014 Analysis Period 1> 7:30
File Name Hankins Rd and US 30 (AM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 18 311 28 30 405 39 53 45 24 88 43 43

Signal Information

Green
Yellow
Red

11.1 5.0 0.1 24.8 0.0 0.0
4.0 3.2 0.0 5.0 0.0 0.0
1.0 2.0 0.0 1.6 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 57.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 6 2
Case Number 1.1 4.0 1.1 4.0 8.0 8.0
Phase Duration, s 10.2 31.4 10.3 31.5 16.1 16.1
Change Period, (Y+Rc), s 5.2 6.6 5.3 6.6 5.0 5.0
Max Allow Headway (MAH), s 2.7 8.9 2.7 8.9 8.0 8.0
Queue Clearance Time (gs), s 2.3 6.3 2.8 7.6 6.2 8.3
Green Extension Time (ge), s 0.0 17.6 0.0 17.3 3.7 2.8
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.31 0.00 0.32 0.15 0.52

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 20 186 183 33 244 238 133 189
Adjusted Saturation Flow Rate (s), veh/h/ln 1707 1624 1577 1110 1681 1629 1496 1542
Queue Service Time (gs), s 0.3 4.3 4.3 0.8 5.6 5.6 0.0 2.1
Cycle Queue Clearance Time (gc), s 0.3 4.3 4.3 0.8 5.6 5.6 4.2 6.3
Green Ratio (g/C) 0.52 0.43 0.43 0.52 0.43 0.43 0.19 0.19
Capacity (c), veh/h 533 697 677 444 724 702 377 391
Volume-to-Capacity Ratio (X) 0.037 0.267 0.270 0.073 0.337 0.340 0.351 0.484
Available Capacity (ca), veh/h 976 1262 1225 732 1307 1266 718 618
Back of Queue (Q), veh/ln (50th percentile) 0.1 1.2 1.2 0.1 1.7 1.6 1.4 2.1
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 7.4 10.7 10.7 7.2 11.0 11.0 20.5 21.3
Incremental Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.3 0.3 0.2 0.3
Initial Queue 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 7.4 10.9 10.9 7.2 11.2 11.3 20.7 21.7
Level of Service (LOS) A B B A B B C C
Approach Delay, s/veh / LOS 10.7 B 11.0 B 20.7 C 21.7 C
Intersection Delay, s/veh / LOS 13.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.8 C 2.8 C
Bicycle LOS Score / LOS 0.8 A 0.9 A 0.7 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.92

Intersection Hankins Rd and US 30 Analysis Year 2040 Analysis Period 1> 7:30
File Name Hankins Rd and US 30 (AM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 31 541 49 52 704 68 92 79 41 153 74 74

Signal Information

Green
Yellow
Red

18.0 5.0 0.1 28.3 0.0 0.0
4.0 3.2 0.0 5.0 0.0 0.0
1.0 2.0 0.0 1.6 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 68.2 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 6 2
Case Number 1.1 4.0 1.1 4.0 8.0 8.0
Phase Duration, s 10.2 34.9 10.3 35.0 23.0 23.0
Change Period, (Y+Rc), s 5.2 6.6 5.3 6.6 5.0 5.0
Max Allow Headway (MAH), s 2.7 8.9 2.7 8.9 8.1 8.1
Queue Clearance Time (gs), s 2.7 12.0 3.9 15.5 11.9 17.1
Green Extension Time (ge), s 0.0 15.7 0.0 12.9 1.7 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.92 0.00 0.95 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 34 325 316 57 426 413 230 327
Adjusted Saturation Flow Rate (s), veh/h/ln 1707 1624 1576 1110 1681 1629 1364 1420
Queue Service Time (gs), s 0.7 10.0 10.0 1.9 13.5 13.5 0.0 5.2
Cycle Queue Clearance Time (gc), s 0.7 10.0 10.0 1.9 13.5 13.5 9.9 15.1
Green Ratio (g/C) 0.49 0.41 0.41 0.49 0.42 0.42 0.26 0.26
Capacity (c), veh/h 349 674 654 318 700 678 436 455
Volume-to-Capacity Ratio (X) 0.097 0.482 0.484 0.178 0.609 0.609 0.528 0.719
Available Capacity (ca), veh/h 474 714 693 400 739 716 436 497
Back of Queue (Q), veh/ln (50th percentile) 0.2 3.2 3.1 0.4 4.5 4.4 2.9 4.9
Queue Storage Ratio (RQ) (50th percentile) 0.01 0.00 0.00 0.03 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 11.0 14.6 14.6 10.3 15.6 15.6 21.9 24.0
Incremental Delay (d2), s/veh 0.0 0.5 0.6 0.1 1.3 1.4 0.6 3.7
Initial Queue 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 11.0 15.1 15.2 10.4 16.9 17.0 22.5 27.6
Level of Service (LOS) B B B B B B C C
Approach Delay, s/veh / LOS 15.0 B 16.5 B 22.5 C 27.6 C
Intersection Delay, s/veh / LOS 18.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.8 C 2.8 C
Bicycle LOS Score / LOS 1.0 A 1.2 A 0.9 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.89

Intersection Hankins Rd and US 30 Analysis Year 2014 Analysis Period 1> 4:30
File Name Hankins Rd and US 30 (PM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 40 475 24 29 384 64 62 57 29 45 36 39

Signal Information

Green
Yellow
Red

11.0 5.0 0.1 30.0 0.0 0.0
4.0 3.2 0.0 5.0 0.0 0.0
1.0 2.0 0.0 1.6 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 62.9 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 6 2
Case Number 1.1 4.0 1.1 4.0 8.0 8.0
Phase Duration, s 10.2 36.6 10.3 36.7 16.0 16.0
Change Period, (Y+Rc), s 5.2 6.6 5.3 6.6 5.0 5.0
Max Allow Headway (MAH), s 2.7 8.9 2.7 8.9 8.0 8.0
Queue Clearance Time (gs), s 2.7 8.2 2.8 7.9 7.7 6.4
Green Extension Time (ge), s 0.0 21.7 0.0 21.9 3.3 2.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.51 0.00 0.50 0.17 0.35

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 45 282 278 33 257 247 166 135
Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1776 1745 1223 1696 1612 1629 1637
Queue Service Time (gs), s 0.7 6.2 6.2 0.8 5.8 5.9 1.3 0.0
Cycle Queue Clearance Time (gc), s 0.7 6.2 6.2 0.8 5.8 5.9 5.7 4.4
Green Ratio (g/C) 0.56 0.48 0.48 0.56 0.48 0.48 0.17 0.17
Capacity (c), veh/h 565 847 832 432 812 771 366 365
Volume-to-Capacity Ratio (X) 0.079 0.333 0.334 0.075 0.316 0.320 0.454 0.369
Available Capacity (ca), veh/h 984 1270 1249 723 1214 1153 715 587
Back of Queue (Q), veh/ln (50th percentile) 0.2 1.9 1.9 0.1 1.7 1.7 2.0 1.6
Queue Storage Ratio (RQ) (50th percentile) 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 6.9 10.2 10.2 6.7 10.1 10.1 23.7 23.2
Incremental Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.2 0.2 0.3 0.2
Initial Queue 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 6.9 10.5 10.5 6.7 10.3 10.3 24.0 23.4
Level of Service (LOS) A B B A B B C C
Approach Delay, s/veh / LOS 10.2 B 10.1 B 24.0 C 23.4 C
Intersection Delay, s/veh / LOS 13.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.8 C 2.8 C
Bicycle LOS Score / LOS 1.0 A 0.9 A 0.8 A 0.7 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Hankins Rd and US 30 Analysis Year 2040 Analysis Period 1> 4:30
File Name Hankins Rd and US 30 (PM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 69 826 41 50 668 112 107 99 50 79 63 68

Signal Information

Green
Yellow
Red

14.2 5.0 0.1 27.2 0.0 0.0
4.0 3.2 0.0 5.0 0.0 0.0
1.0 2.0 0.0 1.6 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 63.2 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 6 2
Case Number 1.1 4.0 1.1 4.0 8.0 8.0
Phase Duration, s 10.2 33.8 10.3 33.9 19.2 19.2
Change Period, (Y+Rc), s 5.2 6.6 5.3 6.6 5.0 5.0
Max Allow Headway (MAH), s 2.7 8.9 2.7 8.9 8.1 8.1
Queue Clearance Time (gs), s 3.4 15.2 3.4 14.4 12.3 10.0
Green Extension Time (ge), s 0.1 12.0 0.0 5.4 1.4 4.1
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.95 0.00 1.00 1.00 0.82

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 75 475 467 54 435 413 278 228
Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1776 1746 1223 1696 1611 1582 1576
Queue Service Time (gs), s 1.4 13.2 13.2 1.4 12.4 12.4 2.3 0.0
Cycle Queue Clearance Time (gc), s 1.4 13.2 13.2 1.4 12.4 12.4 10.3 8.0
Green Ratio (g/C) 0.51 0.43 0.43 0.51 0.43 0.43 0.22 0.22
Capacity (c), veh/h 383 763 750 301 732 695 435 431
Volume-to-Capacity Ratio (X) 0.196 0.623 0.623 0.181 0.594 0.595 0.640 0.529
Available Capacity (ca), veh/h 661 983 966 494 732 695 455 571
Back of Queue (Q), veh/ln (50th percentile) 0.4 4.4 4.3 0.3 4.0 3.8 3.6 2.7
Queue Storage Ratio (RQ) (50th percentile) 0.02 0.00 0.00 0.02 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 9.8 14.0 14.0 9.6 13.8 13.8 22.9 22.0
Incremental Delay (d2), s/veh 0.1 0.8 0.9 0.1 1.3 1.4 2.1 0.4
Initial Queue 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 9.9 14.9 14.9 9.7 15.1 15.1 25.0 22.4
Level of Service (LOS) A B B A B B C C
Approach Delay, s/veh / LOS 14.5 B 14.8 B 25.0 C 22.4 C
Intersection Delay, s/veh / LOS 16.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.1 B 2.1 B 2.8 C 2.8 C
Bicycle LOS Score / LOS 1.3 A 1.2 A 0.9 A 0.9 A
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 5:00 PM - 6:00 PM 

Intersection N 3000 E and E 3600 N 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  Blue Lakes Blvd (N 3000 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 6 79 2 4 129 101 
Peak-Hour Factor, PHF 0.50 0.79 0.25 0.33 0.85 0.81 
Hourly Flow Rate, HFR 
(veh/h) 12 99 8 12 151 124 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 53 31 5 3 46 4 
Peak-Hour Factor, PHF 0.60 0.78 0.42 0.38 0.77 0.50 
Hourly Flow Rate, HFR 
(veh/h) 88 39 11 7 59 8 

Percent Heavy Vehicles 15 3 20 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR 
v (veh/h) 12 12 74 138 
C (m) (veh/h) 1442 1497 620 521 
v/c 0.01 0.01 0.12 0.26 
95% queue length 0.03 0.02 0.40 1.06 
Control Delay (s/veh) 7.5 7.4 11.6 14.4 
LOS A A B B 
Approach Delay (s/veh) -- -- 11.6 14.4 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 5:00 PM - 6:00 PM 

Intersection N 3000 E and E 3600 N 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  Blue Lakes Blvd (N 3000 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 11 137 3 7 224 175 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 12 152 3 7 248 194 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 92 54 8 5 80 7 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 102 60 8 5 88 7 

Percent Heavy Vehicles 15 3 20 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR 
v (veh/h) 12 7 100 170 
C (m) (veh/h) 1330 1438 513 382 
v/c 0.01 0.00 0.19 0.45 
95% queue length 0.03 0.01 0.72 2.22 
Control Delay (s/veh) 7.7 7.5 13.7 21.8 
LOS A A B C 
Approach Delay (s/veh) -- -- 13.7 21.8 
Approach LOS -- -- B C 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 5:00 PM - 6:00 PM 

Intersection N 3100 E and E 3600 N 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  N 3100 E 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 6 41 2 22 46 45 
Peak-Hour Factor, PHF 0.75 0.85 0.50 0.69 0.82 0.59 
Hourly Flow Rate, HFR 
(veh/h) 8 48 4 31 56 76 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 22 9 2 2 3 9 
Peak-Hour Factor, PHF 0.69 0.75 0.50 0.25 0.38 0.38 
Hourly Flow Rate, HFR 
(veh/h) 31 12 4 8 7 23 

Percent Heavy Vehicles 5 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR 
v (veh/h) 8 31 38 47 
C (m) (veh/h) 1562 1567 865 689 
v/c 0.01 0.02 0.04 0.07 
95% queue length 0.02 0.06 0.14 0.22 
Control Delay (s/veh) 7.3 7.3 9.4 10.6 
LOS A A A B 
Approach Delay (s/veh) -- -- 9.4 10.6 
Approach LOS -- -- A B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 5:00 PM - 6:00 PM 

Intersection N 3100 E and E 3600 N 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  N 3100 E 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 11 71 3 38 80 79 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 12 78 3 42 88 87 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 38 16 3 3 5 16 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 42 17 3 3 5 17 

Percent Heavy Vehicles 5 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR 
v (veh/h) 12 42 25 62 
C (m) (veh/h) 1520 1529 820 594 
v/c 0.01 0.03 0.03 0.10 
95% queue length 0.02 0.08 0.09 0.35 
Control Delay (s/veh) 7.4 7.4 9.5 11.8 
LOS A A A B 
Approach Delay (s/veh) -- -- 9.5 11.8 
Approach LOS -- -- A B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 

Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 12:00 PM - 1:00 PM 

Intersection Orchard Dr and Blue Lakes 
Blvd 

Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   Orchard Dr (E 3700 N) North/South Street:  Blue Lakes Blvd (N 3000 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 8 81 9 37 92 65 
Peak-Hour Factor, PHF 0.67 0.70 0.56 0.66 0.82 0.81 
Hourly Flow Rate, HFR 
(veh/h) 11 115 16 56 112 80 

Percent Heavy Vehicles 0 -- -- 22 -- --
Median Type Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 44 77 6 8 78 37 
Peak-Hour Factor, PHF 0.79 0.88 0.50 0.67 0.93 0.66 
Hourly Flow Rate, HFR 
(veh/h) 55 87 12 11 83 56 

Percent Heavy Vehicles 2 13 0 13 13 14 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 1 0 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR L TR L TR 
v (veh/h) 11 56 11 139 55 99 
C (m) (veh/h) 1490 1340 407 620 392 511 
v/c 0.01 0.04 0.03 0.22 0.14 0.19 
95% queue length 0.02 0.13 0.08 0.85 0.48 0.71 
Control Delay (s/veh) 7.4 7.8 14.1 12.5 15.7 13.7 
LOS A A B B C B 
Approach Delay (s/veh) -- -- 12.6 14.4 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 

Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Intersection Orchard Dr and Blue Lakes 
Blvd 

Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   Orchard Dr (E 3700 N) North/South Street:  Blue Lakes Blvd (N 3000 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 17 173 20 80 197 139 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 18 192 22 88 218 154 

Percent Heavy Vehicles 0 -- -- 22 -- --
Median Type Undivided 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 93 165 14 17 167 80 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 103 183 15 18 185 88 

Percent Heavy Vehicles 2 13 0 13 13 14 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 

RT Channelized 1 0 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR L TR L TR 
v (veh/h) 18 88 18 273 103 198 
C (m) (veh/h) 1364 1246 138 421 134 319 
v/c 0.01 0.07 0.13 0.65 0.77 0.62 
95% queue length 0.04 0.23 0.44 4.46 4.57 3.90 
Control Delay (s/veh) 7.7 8.1 35.0 28.0 89.4 33.1 
LOS A A D D F D 
Approach Delay (s/veh) -- -- 28.4 52.4 
Approach LOS -- -- D F 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 12/16/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.90

Intersection Orchard Dr and Blue Lakes Analysis Year 2040 Analysis Period 1> 4:30
File Name Orchard Dr and Blue Lakes Blvd (Signal Improved).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 93 165 14 17 167 80 17 173 20 80 197 139

Signal Information

Green
Yellow
Red

27.0 21.0 0.0 0.0 0.0 0.0
4.0 4.0 0.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 4 6 2
Case Number 6.0 6.0 6.0 6.0
Phase Duration, s 27.0 27.0 33.0 33.0
Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0
Max Allow Headway (MAH), s 6.8 6.8 7.3 7.3
Queue Clearance Time (gs), s 15.0 10.1 12.5 11.7
Green Extension Time (ge), s 2.6 4.0 6.2 6.4
Phase Call Probability 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.59 0.52 0.49

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 103 199 19 274 19 214 89 373
Adjusted Saturation Flow Rate (s), veh/h/ln 1100 1658 1064 1589 1025 1636 1185 1637
Queue Service Time (gs), s 4.9 5.3 0.8 8.1 0.8 5.0 3.1 9.7
Cycle Queue Clearance Time (gc), s 13.0 5.3 6.1 8.1 10.5 5.0 8.1 9.7
Green Ratio (g/C) 0.35 0.35 0.35 0.35 0.45 0.45 0.45 0.45
Capacity (c), veh/h 356 580 398 556 415 736 555 737
Volume-to-Capacity Ratio (X) 0.290 0.343 0.047 0.494 0.046 0.291 0.160 0.507
Available Capacity (ca), veh/h 356 580 398 556 415 736 555 737
Back of Queue (Q), veh/ln (50th percentile) 1.3 1.8 0.2 2.8 0.2 1.6 0.8 3.2
Queue Storage Ratio (RQ) (50th percentile) 0.26 0.00 0.04 0.00 0.04 0.00 0.15 0.00
Uniform Delay (d1), s/veh 20.4 14.4 16.7 15.3 15.5 10.4 13.0 11.8
Incremental Delay (d2), s/veh 2.1 1.6 0.2 3.1 0.2 1.0 0.6 2.5
Initial Queue 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 22.5 16.0 16.9 18.4 15.7 11.4 13.6 14.2
Level of Service (LOS) C B B B B B B B
Approach Delay, s/veh / LOS 18.2 B 18.3 B 11.8 B 14.1 B
Intersection Delay, s/veh / LOS 15.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.2 B 2.2 B
Bicycle LOS Score / LOS 1.0 A 1.0 A 0.9 A 1.3 A
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ALL-WAY STOP CONTROL ANALYSIS
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/7/2014 
Analysis Time Period 12:00 PM - 1:00 PM 

Intersection Orchard Dr and Eastland Dr 
Jurisdiction
Analysis Year 2014 

Project ID 214088 
East/West Street:   Orchard Dr (E 3700 N) North/South Street:  Eastland Dr (N 3000 E) 

Volume Adjustments and Site Characteristics
Approach Eastbound Westbound
Movement L T R L T R
Volume (veh/h)  65 48 5 13 54 48 
%Thrus Left Lane

Approach Northbound Southbound
Movement L T R L T R
Volume (veh/h)  7 38 12 29  46 63 
%Thrus Left Lane

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 L1 L2

Configuration LTR LT R LTR LT R 
PHF 0.84 0.70 0.71 0.68 0.89 0.88 
Flow Rate (veh/h) 139 95 67 82 83  71 
% Heavy Vehicles 13 7 6 5 4 8 
No. Lanes 1 2 1 2 
Geometry Group 4b 5 4b 5 
Duration, T 0.25 
Saturation Headway Adjustment Worksheet
Prop. Left-Turns 0.6 0.2 0.0 0.1 0.4 0.0 
Prop. Right-Turns 0.0 0.0 1.0 0.2 0.0 1.0 
Prop. Heavy Vehicle 0.1 0.1 0.1 0.0 0.0 0.1 
hLT-adj 0.2 0.2 0.5 0.5 0.2 0.2 0.5 0.5 
hRT-adj -0.6 -0.6 -0.7 -0.7 -0.6 -0.6 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.3 0.2 -0.6 -0.0 0.3 -0.6 
Departure Headway and Service Time
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.12 0.08 0.06 0.07 0.07 0.06 
hd, final value (s) 5.65 5.52 4.70 5.51 5.67 4.85 
x, final value 0.22 0.15 0.09 0.13 0.13 0.10 
Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, ts (s) 3.4 3.2 2.4 3.2 3.4 2.5 
Capacity and Level of Service

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 L1 L2

Capacity (veh/h) 389 345 317 332 333 321 
Delay (s/veh) 9.93 9.15 7.85 9.00 9.23 8.06 
LOS A A A A A A 
Approach: Delay (s/veh)  9.93 8.62 9.00 8.69 
                 LOS  A A A A 

Intersection Delay (s/veh) 9.03 
Intersection LOS A 
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ALL-WAY STOP CONTROL ANALYSIS
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/7/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Intersection Orchard Dr and Eastland Dr 
Jurisdiction
Analysis Year 2040 

Project ID 214088 
East/West Street:   Orchard Dr (E 3700 N) North/South Street:  Eastland Dr (N 3000 E) 

Volume Adjustments and Site Characteristics
Approach Eastbound Westbound
Movement L T R L T R
Volume (veh/h)  139 103 10 27 115 103 
%Thrus Left Lane

Approach Northbound Southbound
Movement L T R L T R
Volume (veh/h)  15 81 26 62  99 83 
%Thrus Left Lane

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 L1 L2

Configuration LTR LT R LTR LT R 
PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Flow Rate (veh/h) 279 157 114 134 178  92 
% Heavy Vehicles 13 7 6 5 4 8 
No. Lanes 1 2 1 2 
Geometry Group 4b 5 4b 5 
Duration, T 0.25 
Saturation Headway Adjustment Worksheet
Prop. Left-Turns 0.6 0.2 0.0 0.1 0.4 0.0 
Prop. Right-Turns 0.0 0.0 1.0 0.2 0.0 1.0 
Prop. Heavy Vehicle 0.1 0.1 0.1 0.0 0.0 0.1 
hLT-adj 0.2 0.2 0.5 0.5 0.2 0.2 0.5 0.5 
hRT-adj -0.6 -0.6 -0.7 -0.7 -0.6 -0.6 -0.7 -0.7 
hHV-adj 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
hadj, computed 0.3 0.2 -0.6 -0.0 0.3 -0.6 
Departure Headway and Service Time
hd, initial value (s) 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.25 0.14 0.10 0.12 0.16 0.08 
hd, final value (s) 6.53 6.50 5.68 6.70 6.71 5.87 
x, final value 0.51 0.28 0.18 0.25 0.33 0.15 
Move-up time, m (s) 2.3 2.3 2.3 2.3 
Service Time, ts (s) 4.2 4.2 3.4 4.4 4.4 3.6 
Capacity and Level of Service

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 L1 L2

Capacity (veh/h) 529 407 364 384 428 342 
Delay (s/veh) 15.74 11.75 9.62 11.61 12.70 9.61 
LOS C B A B B A 
Approach: Delay (s/veh)  15.74 10.85 11.61 11.64 
                 LOS  C B B B 

Intersection Delay (s/veh) 12.61 
Intersection LOS B 
Copyright © 2010 University of Florida, All Rights Reserved     HCS+TM   Version 5.6 Generated:  1/5/2015    5:11 PM

Page 1 of 1All-Way Stop Control

1/5/2015file:///C:/Users/agrover/AppData/Local/Temp/u2kAC2F.tmp
Page B-25



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 7, 2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.89

Intersection Orchard Dr and Washingto Analysis Year 2014 Analysis Period 1> 4:30
File Name Orchard Dr and Washington St.xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 37 52 17 27 52 32 29 199 26 26 215 33

Signal Information

Green
Yellow
Red

5.0 13.8 8.4 0.0 0.0 0.0
3.5 4.0 4.0 0.0 0.0 0.0
2.3 1.6 2.3 0.0 0.0 0.0

2 3 4

5 7 8

Cycle, s 45.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 4 1 6 5 2
Case Number 8.0 8.0 1.1 3.0 1.1 3.0
Phase Duration, s 14.7 14.7 10.8 19.4 10.8 19.4
Change Period, (Y+Rc), s 6.5 6.5 5.8 5.7 5.8 5.7
Max Allow Headway (MAH), s 7.8 7.8 2.7 7.3 2.7 7.3
Queue Clearance Time (gs), s 4.8 5.2 2.5 6.3 2.5 6.7
Green Extension Time (ge), s 3.4 2.2 0.0 7.0 0.0 7.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.19 0.00 0.02 0.00 0.02

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 119 125 33 224 29 29 242 37
Adjusted Saturation Flow Rate (s), veh/h/ln 1534 1473 1810 1845 1610 1616 1845 1610
Queue Service Time (gs), s 0.0 0.0 0.5 4.3 0.6 0.5 4.7 0.7
Cycle Queue Clearance Time (gc), s 2.8 3.2 0.5 4.3 0.6 0.5 4.7 0.7
Green Ratio (g/C) 0.18 0.18 0.42 0.31 0.31 0.42 0.31 0.31
Capacity (c), veh/h 389 369 543 564 492 514 564 492
Volume-to-Capacity Ratio (X) 0.306 0.338 0.060 0.396 0.059 0.057 0.428 0.075
Available Capacity (ca), veh/h 1584 741 1146 1845 1611 1053 1845 1611
Back of Queue (Q), veh/ln (50th percentile) 1.0 1.0 0.1 1.3 0.2 0.1 1.5 0.2
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.03 0.00 0.02 0.03 0.00 0.05
Uniform Delay (d1), s/veh 16.2 16.3 8.3 12.3 11.0 8.2 12.5 11.1
Incremental Delay (d2), s/veh 0.6 0.8 0.0 0.2 0.0 0.0 0.2 0.0
Initial Queue 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 16.8 17.1 8.3 12.5 11.1 8.3 12.7 11.1
Level of Service (LOS) B B A B B A B B
Approach Delay, s/veh / LOS 16.8 B 17.1 B 11.9 B 12.1 B
Intersection Delay, s/veh / LOS 13.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.1 B 2.1 B
Bicycle LOS Score / LOS 0.7 A 0.7 A 1.0 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 7, 2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Orchard Dr and Washingto Analysis Year 2040 Analysis Period 1> 4:30
File Name Orchard Dr and Washington St (PM Peak Estimate Optimized).xus
Project Description Note: Volumes are PM peak hour estimates

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 81 112 37 58 112 68 62 429 57 57 464 71

Signal Information

Green
Yellow
Red

5.0 13.2 2.6 15.8 0.0 0.0
3.5 4.0 3.5 4.0 0.0 0.0
2.3 1.6 2.3 2.3 0.0 0.0

2 3 4

5 7 8

Cycle, s 60.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 4 1 6 5 2
Case Number 8.0 8.0 1.3 3.0 1.2 3.0
Phase Duration, s 22.1 22.1 8.4 27.1 10.8 29.6
Change Period, (Y+Rc), s 6.5 6.5 5.8 5.8 5.8 5.6
Max Allow Headway (MAH), s 7.8 7.8 6.8 6.8 2.7 7.3
Queue Clearance Time (gs), s 10.7 11.3 2.0 15.1 3.3 15.6
Green Extension Time (ge), s 2.0 4.3 0.3 0.0 0.0 8.4
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.51 1.00 1.00 1.00 0.05

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 250 259 67 466 62 62 504 77
Adjusted Saturation Flow Rate (s), veh/h/ln 1472 1453 1810 1845 1610 1616 1845 1610
Queue Service Time (gs), s 0.0 0.6 0.0 13.1 1.5 1.3 13.6 1.8
Cycle Queue Clearance Time (gc), s 8.7 9.3 0.0 13.1 1.5 1.3 13.6 1.8
Green Ratio (g/C) 0.26 0.26 0.44 0.36 0.36 0.44 0.40 0.40
Capacity (c), veh/h 464 453 355 656 572 370 736 642
Volume-to-Capacity Ratio (X) 0.539 0.572 0.190 0.711 0.108 0.168 0.686 0.120
Available Capacity (ca), veh/h 464 669 518 656 572 370 1566 1367
Back of Queue (Q), veh/ln (50th percentile) 3.0 3.1 0.7 5.1 0.5 0.4 4.6 0.5
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.16 0.00 0.07 0.10 0.00 0.13
Uniform Delay (d1), s/veh 19.5 19.8 19.9 16.7 13.0 11.4 14.9 11.4
Incremental Delay (d2), s/veh 1.6 1.6 0.1 3.1 0.0 0.1 0.4 0.0
Initial Queue 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 21.2 21.4 20.0 19.8 13.0 11.5 15.4 11.4
Level of Service (LOS) C C C B B B B B
Approach Delay, s/veh / LOS 21.2 C 21.4 C 19.1 B 14.5 B
Intersection Delay, s/veh / LOS 18.1 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.1 B 2.1 B
Bicycle LOS Score / LOS 0.9 A 0.9 A 1.5 A 1.5 A
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:00-5:00PM 

Intersection SH 50 and Addison Ave 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   Addison Avenue (E 3900 N) North/South Street:  SH 50 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 1 207 220 119 
Peak-Hour Factor, PHF 0.25 0.89 1.00 1.00 0.83 0.88 
Hourly Flow Rate, HFR 
(veh/h) 4 232 0 0 265 135 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 1 1 0 0 1 1 
Configuration L T T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 117 0 
Peak-Hour Factor, PHF 0.81 1.00 1.00 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 144 0 0 0 0 0 

Percent Heavy Vehicles 1 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 0 0 
Lanes 1 0 1 0 0 0 
Configuration L R 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L R 
v (veh/h) 4 144 0 
C (m) (veh/h) 1311 527 779 
v/c 0.00 0.27 0.00 
95% queue length 0.01 1.10 0.00 
Control Delay (s/veh) 7.8 14.4 9.6 
LOS A B A 
Approach Delay (s/veh) -- -- 14.4 
Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:00-5:00PM 

Intersection SH 50 and Addison Ave 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   Addison Avenue (E 3900 N) North/South Street:  SH 50 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 2 360 382 207 
Peak-Hour Factor, PHF 0.90 0.90 1.00 1.00 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 2 400 0 0 424 230 

Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 1 1 0 0 1 1 
Configuration L T T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 204 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 226 0 0 0 0 0 

Percent Heavy Vehicles 1 0 0 0 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 0 0 
Lanes 0 1 0 0 0 0 
Configuration LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L LTR 
v (veh/h) 2 226 
C (m) (veh/h) 1146 341 
v/c 0.00 0.66 
95% queue length 0.01 4.49 
Control Delay (s/veh) 8.1 34.1 
LOS A D 
Approach Delay (s/veh) -- -- 34.1 
Approach LOS -- -- D 

Copyright © 2010 University of Florida, All Rights Reserved     HCS+TM   Version 5.6 Generated:  12/15/2014    2:44 PM

Page 1 of 1Two-Way Stop Control

12/15/2014file:///C:/Users/agrover/AppData/Local/Temp/u2kBA13.tmp
Page B-29



TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30-5:30 PM 

Intersection SH 50 and N 3800 E 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   SH 50 North/South Street:  N 3800 E (Rock Creek Rd) 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 1 179 2 46 171 0 
Peak-Hour Factor, PHF 0.25 0.91 0.50 0.82 0.75 1.00 
Hourly Flow Rate, HFR 
(veh/h) 4 196 4 56 228 0 

Percent Heavy Vehicles 0 -- -- 28 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 3 28 32 1 36 2 
Peak-Hour Factor, PHF 0.38 0.70 0.89 0.25 0.82 0.50 
Hourly Flow Rate, HFR 
(veh/h) 7 40 35 4 43 4 

Percent Heavy Vehicles 0 0 22 100 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 4 56 82 51 
C (m) (veh/h) 1352 1231 546 444 
v/c 0.00 0.05 0.15 0.11 
95% queue length 0.01 0.14 0.53 0.39 
Control Delay (s/veh) 7.7 8.1 12.8 14.2 
LOS A A B B 
Approach Delay (s/veh) -- -- 12.8 14.2 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30-5:30 PM 

Intersection SH 50 and N 3800 E 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   SH 50 North/South Street:  N 3800 E (Rock Creek Rd) 
Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 2 311 3 80 297 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 2 345 3 88 330 0 

Percent Heavy Vehicles 0 -- -- 28 -- --
Median Type  Two Way Left Turn Lane 
RT Channelized 0 0 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Upstream Signal 0 0 
Minor Street Northbound Southbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 5 49 55 2 0 3 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 5 54 61 2 0 3 

Percent Heavy Vehicles 0 0 22 100 0 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 0 1 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 2 88 120 5 
C (m) (veh/h) 1241 1080 398 454 
v/c 0.00 0.08 0.30 0.01 
95% queue length 0.00 0.27 1.25 0.03 
Control Delay (s/veh) 7.9 8.6 17.9 13.0 
LOS A A C B 
Approach Delay (s/veh) -- -- 17.9 13.0 
Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 7:30 AM - 8:30 AM 

Intersection SH 74 and E 3600 N 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  SH 74 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 2 37 5 14 34 28 
Peak-Hour Factor, PHF 0.50 0.77 0.42 0.44 0.85 0.64 
Hourly Flow Rate, HFR 
(veh/h) 4 48 11 31 39 43 

Percent Heavy Vehicles 50 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 1 1 
Lanes 1 1 0 1 1 1 
Configuration L TR L T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 37 41 4 4 21 32 
Peak-Hour Factor, PHF 0.62 0.85 0.50 0.33 0.58 0.73 
Hourly Flow Rate, HFR 
(veh/h) 59 48 8 12 36 43 

Percent Heavy Vehicles 5 10 0 0 10 3 
Percent Grade (%) 0 0 
Flared Approach Y N 
   Storage 1 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 4 31 91 115 
C (m) (veh/h) 1311 1572 818 742 
v/c 0.00 0.02 0.11 0.15 
95% queue length 0.01 0.06 0.37 0.55 
Control Delay (s/veh) 7.8 7.3 10.0 11.0 
LOS A A A B 
Approach Delay (s/veh) -- -- 10.0 11.0 
Approach LOS -- -- A B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 7:30 AM - 8:30 AM 

Intersection SH 74 and E 3600 N 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  SH 74 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 3 65 8 24 59 49 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 3 72 8 26 65 54 

Percent Heavy Vehicles 50 -- -- 0 -- --
Median Type  Undivided 
RT Channelized 1 1 
Lanes 1 1 0 1 1 1 
Configuration L TR L T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 65 71 7 7 36 55 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 72 78 7 7 40 61 

Percent Heavy Vehicles 5 10 0 0 10 3 
Percent Grade (%) 0 0 
Flared Approach Y N 
   Storage 1 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 3 26 108 157 
C (m) (veh/h) 1280 1541 811 674 
v/c 0.00 0.02 0.13 0.23 
95% queue length 0.01 0.05 0.46 0.90 
Control Delay (s/veh) 7.8 7.4 10.1 12.1 
LOS A A B B 
Approach Delay (s/veh) -- -- 10.1 12.1 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Intersection SH 74 and E 3600 N 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  SH 74 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 3 39 6 42 57 55 
Peak-Hour Factor, PHF 0.25 0.75 0.50 0.75 0.75 0.76 
Hourly Flow Rate, HFR 
(veh/h) 12 52 12 56 76 72 

Percent Heavy Vehicles 33 -- -- 2 -- --
Median Type  Undivided 
RT Channelized 1 1 
Lanes 1 1 0 1 1 1 
Configuration L TR L T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 33 38 5 0 42 21 
Peak-Hour Factor, PHF 0.63 0.79 0.42 1.00 0.70 0.75 
Hourly Flow Rate, HFR 
(veh/h) 52 48 11 0 60 28 

Percent Heavy Vehicles 3 16 0 0 31 0 
Percent Grade (%) 0 0 
Flared Approach Y N 
   Storage 1 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 12 56 88 111 
C (m) (veh/h) 1348 1554 657 632 
v/c 0.01 0.04 0.13 0.18 
95% queue length 0.03 0.11 0.46 0.63 
Control Delay (s/veh) 7.7 7.4 11.3 12.3 
LOS A A B B 
Approach Delay (s/veh) -- -- 11.3 12.3 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Intersection SH 74 and E 3600 N 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   E 3600 N North/South Street:  SH 74 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 5 68 10 73 99 96 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 5 75 11 81 110 106 

Percent Heavy Vehicles 33 -- -- 2 -- --
Median Type  Undivided 
RT Channelized 1 1 
Lanes 1 1 0 1 1 1 
Configuration L TR L T R 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 57 66 8 0 73 36 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 63 73 8 0 81 40 

Percent Heavy Vehicles 3 16 0 0 31 0 
Percent Grade (%) 0 0 
Flared Approach Y N 
   Storage 1 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 5 81 121 144 
C (m) (veh/h) 1308 1524 590 502 
v/c 0.00 0.05 0.21 0.29 
95% queue length 0.01 0.17 0.76 1.18 
Control Delay (s/veh) 7.8 7.5 12.7 15.2 
LOS A A B C 
Approach Delay (s/veh) -- -- 12.7 15.2 
Approach LOS -- -- B C 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 18, 2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.91

Intersection Shoshone St and 2nd Ave NAnalysis Year 2014 Analysis Period 1> 7:45
File Name Shoshone St and 2nd Ave N (AM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 44 374 45 102 313 307 54

Signal Information

Green
Yellow
Red

5.0 39.0 26.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

2 3 4

5 7 8

Cycle, s 85.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 4 1 6 2
Case Number 12.0 1.0 4.0 8.3
Phase Duration, s 31.0 10.0 54.0 44.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.9 0.0 0.0
Queue Clearance Time (gs), s 9.0 4.6
Green Extension Time (ge), s 1.3 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 1 6 2 12
Adjusted Flow Rate (v), veh/h 181 166 161 112 344 202 195
Adjusted Saturation Flow Rate (s), veh/h/ln 1705 1727 1633 1792 1723 1845 1748
Queue Service Time (gs), s 7.0 6.3 6.5 2.6 4.0 5.7 5.8
Cycle Queue Clearance Time (gc), s 7.0 6.3 6.5 2.6 4.0 5.7 5.8
Green Ratio (g/C) 0.31 0.31 0.31 0.54 0.58 0.46 0.46
Capacity (c), veh/h 521 528 499 578 1986 846 802
Volume-to-Capacity Ratio (X) 0.348 0.315 0.322 0.194 0.173 0.238 0.243
Available Capacity (ca), veh/h 521 528 499 578 1986 846 802
Back of Queue (Q), veh/ln (50th percentile) 3.0 2.7 2.6 1.1 1.5 2.4 2.4
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 22.9 22.7 22.7 9.9 8.5 14.0 14.0
Incremental Delay (d2), s/veh 1.8 1.6 1.7 0.7 0.2 0.7 0.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 24.7 24.2 24.4 10.7 8.7 14.6 14.7
Level of Service (LOS) C C C B A B B
Approach Delay, s/veh / LOS 0.0 24.5 C 9.2 A 14.7 B
Intersection Delay, s/veh / LOS 16.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.9 C 2.7 B 1.9 A 2.8 C
Bicycle LOS Score / LOS 0.8 A 0.9 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 18, 2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.92

Intersection Shoshone St and 2nd Ave NAnalysis Year 2040 Analysis Period 1> 7:45
File Name Shoshone St and 2nd Ave N (AM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 76 650 79 177 544 534 93

Signal Information

Green
Yellow
Red

5.0 21.0 19.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 4 1 6 2
Case Number 12.0 1.0 4.0 8.3
Phase Duration, s 24.0 10.0 36.0 26.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.9 0.0 0.0
Queue Clearance Time (gs), s 11.2 5.8
Green Extension Time (ge), s 1.8 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.30 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 1 6 2 12
Adjusted Flow Rate (v), veh/h 313 288 274 192 591 349 332
Adjusted Saturation Flow Rate (s), veh/h/ln 1705 1727 1631 1792 1723 1845 1748
Queue Service Time (gs), s 9.2 8.2 8.3 3.8 6.0 9.1 9.2
Cycle Queue Clearance Time (gc), s 9.2 8.2 8.3 3.8 6.0 9.1 9.2
Green Ratio (g/C) 0.32 0.32 0.32 0.47 0.52 0.35 0.35
Capacity (c), veh/h 540 547 517 420 1780 646 612
Volume-to-Capacity Ratio (X) 0.580 0.526 0.531 0.458 0.332 0.541 0.543
Available Capacity (ca), veh/h 540 547 517 420 1780 646 612
Back of Queue (Q), veh/ln (50th percentile) 3.8 3.4 3.3 1.7 2.0 4.1 3.9
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 17.2 16.8 16.8 10.9 8.5 15.6 15.7
Incremental Delay (d2), s/veh 4.5 3.6 3.9 3.6 0.5 3.2 3.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 21.6 20.4 20.7 14.5 9.0 18.9 19.1
Level of Service (LOS) C C C B A B B
Approach Delay, s/veh / LOS 0.0 20.9 C 10.3 B 19.0 B
Intersection Delay, s/veh / LOS 16.8 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.7 B 1.9 A 2.8 C
Bicycle LOS Score / LOS 1.0 A 1.1 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.93

Intersection Shoshone St and 2nd Ave NAnalysis Year 2014 Analysis Period 1> 4:30
File Name Shoshone St and 2nd Ave N (PM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 52 528 75 103 458 435 71

Signal Information

Green
Yellow
Red

5.0 39.0 26.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

2 3 4

5 7 8

Cycle, s 85.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 4 1 6 2
Case Number 12.0 1.0 4.0 8.3
Phase Duration, s 31.0 10.0 54.0 44.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.9 0.0 0.0
Queue Clearance Time (gs), s 11.5 4.6
Green Extension Time (ge), s 1.8 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.02 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 1 6 2 12
Adjusted Flow Rate (v), veh/h 252 231 221 111 492 278 266
Adjusted Saturation Flow Rate (s), veh/h/ln 1824 1845 1729 1792 1773 1881 1788
Queue Service Time (gs), s 9.5 8.5 8.6 2.6 5.8 8.0 8.1
Cycle Queue Clearance Time (gc), s 9.5 8.5 8.6 2.6 5.8 8.0 8.1
Green Ratio (g/C) 0.31 0.31 0.31 0.54 0.58 0.46 0.46
Capacity (c), veh/h 558 564 529 506 2045 863 820
Volume-to-Capacity Ratio (X) 0.452 0.410 0.417 0.219 0.241 0.322 0.325
Available Capacity (ca), veh/h 558 564 529 506 2045 863 820
Back of Queue (Q), veh/ln (50th percentile) 4.3 3.9 3.7 1.1 2.2 3.5 3.4
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 23.8 23.4 23.5 10.2 8.9 14.6 14.6
Incremental Delay (d2), s/veh 2.6 2.2 2.4 1.0 0.3 1.0 1.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 26.4 25.6 25.9 11.2 9.1 15.6 15.7
Level of Service (LOS) C C C B A B B
Approach Delay, s/veh / LOS 0.0 26.0 C 9.5 A 15.6 B
Intersection Delay, s/veh / LOS 17.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.9 C 2.7 B 1.9 A 2.8 C
Bicycle LOS Score / LOS 0.9 A 1.0 A 0.9 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.93

Intersection Shoshone St and 2nd Ave NAnalysis Year 2040 Analysis Period 1> 4:30
File Name Shoshone St and 2nd Ave N (PM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 90 918 131 179 797 756 123

Signal Information

Green
Yellow
Red

5.0 21.0 19.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 4 1 6 2
Case Number 12.0 1.0 4.0 8.3
Phase Duration, s 24.0 10.0 36.0 26.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.9 0.0 0.0
Queue Clearance Time (gs), s 15.0 5.9
Green Extension Time (ge), s 1.7 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.94 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 1 6 2 12
Adjusted Flow Rate (v), veh/h 440 405 380 192 857 485 461
Adjusted Saturation Flow Rate (s), veh/h/ln 1825 1845 1727 1792 1773 1881 1788
Queue Service Time (gs), s 13.0 11.5 11.6 3.9 9.2 13.4 13.5
Cycle Queue Clearance Time (gc), s 13.0 11.5 11.6 3.9 9.2 13.4 13.5
Green Ratio (g/C) 0.32 0.32 0.32 0.47 0.52 0.35 0.35
Capacity (c), veh/h 578 584 547 344 1832 658 626
Volume-to-Capacity Ratio (X) 0.762 0.693 0.694 0.560 0.468 0.736 0.736
Available Capacity (ca), veh/h 578 584 547 344 1832 658 626
Back of Queue (Q), veh/ln (50th percentile) 6.3 5.4 5.1 1.9 3.3 6.6 6.4
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 18.5 17.9 18.0 12.5 9.2 17.1 17.1
Incremental Delay (d2), s/veh 9.2 6.6 7.1 6.5 0.9 7.2 7.5
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 27.6 24.6 25.1 19.0 10.1 24.3 24.6
Level of Service (LOS) C C C B B C C
Approach Delay, s/veh / LOS 0.0 25.8 C 11.7 B 24.4 C
Intersection Delay, s/veh / LOS 20.8 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.7 B 1.9 A 2.8 C
Bicycle LOS Score / LOS 1.2 A 1.4 A 1.3 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.86

Intersection Shoshone St and 2nd Ave SAnalysis Year 2014 Analysis Period 1> 7:45
File Name Shoshone St and 2nd Ave S (AM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 62 430 55 373 30 41 270

Signal Information

Green
Yellow
Red

5.0 39.0 26.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 85.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 6 5 2
Case Number 12.0 8.3 1.0 4.0
Phase Duration, s 31.0 44.0 10.0 54.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.0 0.9 0.0
Queue Clearance Time (gs), s 10.6 3.1
Green Extension Time (ge), s 1.6 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.01 0.02

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 6 16 5 2
Adjusted Flow Rate (v), veh/h 227 209 201 237 232 48 314
Adjusted Saturation Flow Rate (s), veh/h/ln 1781 1810 1711 1827 1779 1810 1756
Queue Service Time (gs), s 8.6 7.7 7.8 6.9 6.9 1.1 3.5
Cycle Queue Clearance Time (gc), s 8.6 7.7 7.8 6.9 6.9 1.1 3.5
Green Ratio (g/C) 0.31 0.31 0.31 0.46 0.46 0.54 0.58
Capacity (c), veh/h 545 554 523 838 816 546 2025
Volume-to-Capacity Ratio (X) 0.416 0.377 0.383 0.282 0.284 0.087 0.155
Available Capacity (ca), veh/h 545 554 523 838 816 546 2025
Back of Queue (Q), veh/ln (50th percentile) 3.8 3.4 3.3 2.9 2.9 0.4 1.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 23.5 23.1 23.2 14.3 14.3 9.7 8.4
Incremental Delay (d2), s/veh 2.3 2.0 2.1 0.8 0.9 0.3 0.2
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 25.8 25.1 25.3 15.1 15.2 10.0 8.5
Level of Service (LOS) C C C B B A A
Approach Delay, s/veh / LOS 25.4 C 0.0 15.2 B 8.7 A
Intersection Delay, s/veh / LOS 18.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.7 B 2.9 C 2.8 C 1.9 A
Bicycle LOS Score / LOS 0.8 A 0.9 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 7:45 AM - 8:45 

AM
PHF 0.92

Intersection Shoshone St and 2nd Ave SAnalysis Year 2040 Analysis Period 1> 7:45
File Name Shoshone St and 2nd Ave S (AM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 107 748 96 649 52 71 469

Signal Information

Green
Yellow
Red

5.0 21.0 19.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 6 5 2
Case Number 12.0 8.3 1.0 4.0
Phase Duration, s 24.0 26.0 10.0 36.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.0 0.9 0.0
Queue Clearance Time (gs), s 12.7 3.4
Green Extension Time (ge), s 1.9 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.53 0.09

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 6 16 5 2
Adjusted Flow Rate (v), veh/h 369 341 324 386 376 77 510
Adjusted Saturation Flow Rate (s), veh/h/ln 1781 1810 1710 1827 1779 1810 1756
Queue Service Time (gs), s 10.7 9.5 9.6 10.4 10.5 1.4 4.9
Cycle Queue Clearance Time (gc), s 10.7 9.5 9.6 10.4 10.5 1.4 4.9
Green Ratio (g/C) 0.32 0.32 0.32 0.35 0.35 0.47 0.52
Capacity (c), veh/h 564 573 542 639 623 396 1815
Volume-to-Capacity Ratio (X) 0.654 0.595 0.598 0.603 0.604 0.195 0.281
Available Capacity (ca), veh/h 564 573 542 639 623 396 1815
Back of Queue (Q), veh/ln (50th percentile) 4.8 4.2 4.0 4.7 4.6 0.6 1.7
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 17.7 17.3 17.3 16.1 16.1 10.4 8.2
Incremental Delay (d2), s/veh 5.8 4.5 4.8 4.2 4.3 1.1 0.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 23.5 21.8 22.1 20.3 20.4 11.5 8.6
Level of Service (LOS) C C C C C B A
Approach Delay, s/veh / LOS 22.5 C 0.0 20.3 C 9.0 A
Intersection Delay, s/veh / LOS 18.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.7 B 2.8 C 2.8 C 1.9 A
Bicycle LOS Score / LOS 1.1 A 1.1 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 4:45 PM - 5:45 

PM
PHF 0.82

Intersection Shoshone St and 2nd Ave SAnalysis Year 2014 Analysis Period 1> 4:45
File Name Shoshone St and 2nd Ave S (PM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 105 393 53 414 38 80 442

Signal Information

Green
Yellow
Red

5.0 39.0 26.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 85.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 6 5 2
Case Number 12.0 8.3 1.0 4.0
Phase Duration, s 31.0 44.0 10.0 54.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.0 0.9 0.0
Queue Clearance Time (gs), s 11.3 4.2
Green Extension Time (ge), s 1.7 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.02 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 6 16 5 2
Adjusted Flow Rate (v), veh/h 238 221 213 279 272 98 539
Adjusted Saturation Flow Rate (s), veh/h/ln 1746 1792 1699 1863 1807 1810 1756
Queue Service Time (gs), s 9.3 8.3 8.4 8.1 8.2 2.2 6.5
Cycle Queue Clearance Time (gc), s 9.3 8.3 8.4 8.1 8.2 2.2 6.5
Green Ratio (g/C) 0.31 0.31 0.31 0.46 0.46 0.54 0.58
Capacity (c), veh/h 534 548 520 855 829 507 2025
Volume-to-Capacity Ratio (X) 0.446 0.403 0.409 0.326 0.328 0.192 0.266
Available Capacity (ca), veh/h 534 548 520 855 829 507 2025
Back of Queue (Q), veh/ln (50th percentile) 4.1 3.7 3.6 3.6 3.5 1.0 2.4
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 23.7 23.4 23.4 14.6 14.7 10.1 9.0
Incremental Delay (d2), s/veh 2.7 2.2 2.4 1.0 1.1 0.8 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 26.4 25.6 25.8 15.7 15.7 11.0 9.3
Level of Service (LOS) C C C B B B A
Approach Delay, s/veh / LOS 25.9 C 0.0 15.7 B 9.6 A
Intersection Delay, s/veh / LOS 17.3 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.7 B 2.9 C 2.8 C 1.9 A
Bicycle LOS Score / LOS 0.9 A 0.9 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/10/2014 Area Type Other
Jurisdiction Time Period 4:45 PM - 5:45 

PM
PHF 0.92

Intersection Shoshone St and 2nd Ave SAnalysis Year 2040 Analysis Period 1> 4:45
File Name Shoshone St and 2nd Ave S (PM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 183 683 92 720 66 139 769

Signal Information

Green
Yellow
Red

5.0 22.0 18.0 0.0 0.0 0.0
3.2 3.2 3.2 0.0 0.0 0.0
1.8 1.8 1.8 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 6 5 2
Case Number 12.0 8.3 1.0 4.0
Phase Duration, s 23.0 27.0 10.0 37.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.7 0.0 0.9 0.0
Queue Clearance Time (gs), s 13.3 4.8
Green Extension Time (ge), s 1.6 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.78 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 6 16 5 2
Adjusted Flow Rate (v), veh/h 369 344 328 434 421 151 836
Adjusted Saturation Flow Rate (s), veh/h/ln 1745 1792 1699 1863 1807 1810 1756
Queue Service Time (gs), s 11.3 10.0 10.0 11.5 11.5 2.8 8.7
Cycle Queue Clearance Time (gc), s 11.3 10.0 10.0 11.5 11.5 2.8 8.7
Green Ratio (g/C) 0.30 0.30 0.30 0.37 0.37 0.48 0.53
Capacity (c), veh/h 524 538 510 683 663 385 1873
Volume-to-Capacity Ratio (X) 0.705 0.640 0.643 0.635 0.635 0.392 0.446
Available Capacity (ca), veh/h 524 538 510 683 663 385 1873
Back of Queue (Q), veh/ln (50th percentile) 5.1 4.5 4.3 5.3 5.2 1.3 3.0
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 18.6 18.2 18.2 15.7 15.7 10.7 8.6
Incremental Delay (d2), s/veh 7.8 5.8 6.1 4.5 4.6 3.0 0.8
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 26.4 24.0 24.3 20.1 20.3 13.7 9.3
Level of Service (LOS) C C C C C B A
Approach Delay, s/veh / LOS 24.9 C 0.0 20.2 C 10.0 B
Intersection Delay, s/veh / LOS 18.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.7 B 2.8 C 2.8 C 1.9 A
Bicycle LOS Score / LOS 1.1 A 1.2 A 1.3 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 7, 2014 Area Type Other
Jurisdiction Time Period 10:00 AM - 11:00 

AM
PHF 0.92

Intersection Shoshone St and 6th Ave WAnalysis Year 2014 Analysis Period 1> 10:00
File Name Shoshone St and 6th Ave W.xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 44 52 6 30 61 132 119 259 46 7 187 27

Signal Information

Green
Yellow
Red

45.0 30.0 0.0 0.0 0.0 0.0
3.2 3.2 0.0 0.0 0.0 0.0
1.8 1.8 0.0 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 85.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 4 6 2
Case Number 6.0 6.0 5.0 6.0
Phase Duration, s 35.0 35.0 50.0 50.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 2.3 2.3 0.0 0.0
Queue Clearance Time (gs), s 14.0 11.2
Green Extension Time (ge), s 0.3 0.3 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 48 63 33 210 129 284 48 8 117 115
Adjusted Saturation Flow Rate (s), veh/h/ln 1167 1696 1360 1458 1132 1860 1548 1115 1827 1747
Queue Service Time (gs), s 2.7 2.1 1.4 9.2 5.5 3.3 1.3 0.3 2.7 2.8
Cycle Queue Clearance Time (gc), s 12.0 2.1 3.5 9.2 8.3 3.3 1.3 3.6 2.7 2.8
Green Ratio (g/C) 0.35 0.35 0.35 0.35 0.53 0.53 0.53 0.53 0.53 0.53
Capacity (c), veh/h 370 598 531 515 646 1969 820 632 967 925
Volume-to-Capacity Ratio (X) 0.129 0.105 0.061 0.408 0.200 0.144 0.058 0.012 0.121 0.125
Available Capacity (ca), veh/h 370 598 531 515 646 1969 820 632 967 925
Back of Queue (Q), veh/ln (50th percentile) 0.8 0.9 0.5 3.4 1.4 1.3 0.4 0.1 1.1 1.1
Queue Storage Ratio (RQ) (50th percentile) 0.19 0.00 0.12 0.00 0.45 0.00 0.08 0.02 0.00 0.00
Uniform Delay (d1), s/veh 25.3 18.5 19.7 20.8 12.2 10.2 9.7 11.1 10.1 10.1
Incremental Delay (d2), s/veh 0.7 0.4 0.2 2.4 0.7 0.2 0.1 0.0 0.3 0.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 26.0 18.8 19.9 23.2 12.9 10.3 9.8 11.1 10.3 10.4
Level of Service (LOS) C B B C B B A B B B
Approach Delay, s/veh / LOS 21.9 C 22.7 C 11.0 B 10.4 B
Intersection Delay, s/veh / LOS 14.7 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.9 C 2.8 C 2.2 B 2.2 B
Bicycle LOS Score / LOS 0.7 A 0.9 A 0.9 A 0.7 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 7, 2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Shoshone St and 6th Ave WAnalysis Year 2040 Analysis Period 1> 4:30
File Name Shoshone St and 6th Ave W (PM Peak Estimate Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 120 144 17 83 169 364 398 716 127 19 517 75

Signal Information

Green
Yellow
Red

25.0 25.0 0.0 0.0 0.0 0.0
3.2 3.2 0.0 0.0 0.0 0.0
1.8 1.8 0.0 0.0 0.0 0.0

1 2 3 4

5 7 8

Cycle, s 60.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 8 4 6 2
Case Number 6.0 6.0 5.0 6.0
Phase Duration, s 30.0 30.0 30.0 30.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 2.5 2.5 0.0 0.0
Queue Clearance Time (gs), s 27.0 25.1
Green Extension Time (ge), s 0.0 0.0 0.0 0.0
Phase Call Probability 1.00 1.00
Max Out Probability 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 130 175 90 579 433 785 131 21 328 315
Adjusted Saturation Flow Rate (s), veh/h/ln 831 1695 1229 1459 776 1860 1548 705 1827 1746
Queue Service Time (gs), s 1.9 4.0 3.1 23.1 17.3 9.4 3.2 1.3 7.7 7.7
Cycle Queue Clearance Time (gc), s 25.0 4.0 7.1 23.1 25.0 9.4 3.2 10.7 7.7 7.7
Green Ratio (g/C) 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
Capacity (c), veh/h 147 706 549 608 343 1550 645 304 761 727
Volume-to-Capacity Ratio (X) 0.888 0.248 0.164 0.953 1.260 0.507 0.203 0.068 0.431 0.433
Available Capacity (ca), veh/h 147 706 549 608 343 1550 645 304 761 727
Back of Queue (Q), veh/ln (50th percentile) 3.8 1.5 0.9 11.3 17.8 3.5 1.1 0.2 3.0 2.9
Queue Storage Ratio (RQ) (50th percentile) 0.88 0.00 0.22 0.00 5.71 0.00 0.21 0.06 0.00 0.00
Uniform Delay (d1), s/veh 29.8 11.4 13.7 16.9 24.4 12.9 11.2 16.9 12.4 12.5
Incremental Delay (d2), s/veh 49.2 0.8 0.6 26.6 138.3 1.2 0.7 0.4 1.8 1.9
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 79.0 12.2 14.3 43.6 162.7 14.1 11.9 17.3 14.2 14.3
Level of Service (LOS) E B B D F B B B B B
Approach Delay, s/veh / LOS 40.7 D 39.6 D 61.5 E 14.4 B
Intersection Delay, s/veh / LOS 44.0 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.9 C 2.8 C 2.3 B 2.3 B
Bicycle LOS Score / LOS 1.0 A 1.6 A 1.6 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date Nov 7, 2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection Shoshone St and 6th Ave WAnalysis Year 2040 Analysis Period 1> 4:30
File Name Shoshone St and 6th Ave W (Improved PM Peak Estimate Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 120 144 17 83 169 364 398 716 127 19 517 75

Signal Information

Green
Yellow
Red

16.0 10.0 7.0 5.0 1.0 16.0
3.2 3.2 3.2 3.2 0.0 3.2
1.8 1.8 1.8 1.8 0.0 1.8

Cycle, s 80.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated No Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 1 6 5 2
Case Number 1.1 4.0 1.1 3.0 2.0 3.0 2.0 4.0
Phase Duration, s 10.0 21.0 11.0 22.0 21.0 36.0 12.0 27.0
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 0.9 1.9 0.9 1.9 0.8 0.0 0.8 0.0
Queue Clearance Time (gs), s 6.7 9.4 5.0 16.3 11.3 2.8
Green Extension Time (ge), s 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.01 0.79 1.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 130 175 90 184 298 433 778 138 21 328 315
Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1695 1810 1638 1610 1706 1773 1548 1810 1827 1746
Queue Service Time (gs), s 4.7 7.4 3.0 8.0 14.3 9.3 13.8 4.8 0.8 12.7 12.8
Cycle Queue Clearance Time (gc), s 4.7 7.4 3.0 8.0 14.3 9.3 13.8 4.8 0.8 12.7 12.8
Green Ratio (g/C) 0.26 0.20 0.28 0.21 0.21 0.20 0.39 0.39 0.09 0.28 0.28
Capacity (c), veh/h 306 339 358 348 342 682 1374 600 158 502 480
Volume-to-Capacity Ratio (X) 0.426 0.516 0.252 0.528 0.870 0.634 0.566 0.230 0.130 0.653 0.657
Available Capacity (ca), veh/h 306 339 358 348 342 682 1374 600 158 502 480
Back of Queue (Q), veh/ln (50th percentile) 2.3 3.5 1.4 3.6 4.8 4.1 5.6 1.6 0.4 6.1 5.9
Queue Storage Ratio (RQ) (50th percentile) 0.53 0.00 0.36 0.00 1.21 1.30 0.00 0.32 0.11 0.00 0.00
Uniform Delay (d1), s/veh 24.0 28.5 22.5 27.9 8.9 29.3 19.2 0.8 33.7 25.6 25.7
Incremental Delay (d2), s/veh 4.3 5.5 1.7 5.6 24.8 4.4 1.7 0.9 1.7 6.5 6.9
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 28.3 34.1 24.2 33.6 33.7 33.8 20.9 1.7 35.4 32.1 32.5
Level of Service (LOS) C C C C C C C A D C C
Approach Delay, s/veh / LOS 31.6 C 32.1 C 23.1 C 32.4 C
Intersection Delay, s/veh / LOS 27.9 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 3.1 C 2.8 C 2.6 B 2.7 B
Bicycle LOS Score / LOS 1.0 A 1.4 A 1.6 A 1.0 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.87

Intersection US 30 and SH 50 Analysis Year 2014 Analysis Period 1> 7:30
File Name US 30 and SH 50 (AM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 2 155 90 45 210 4 138 141 50 2 104 23

Signal Information

Green
Yellow
Red

5.0 2.1 9.1 5.0 17.1 0.0
3.2 0.0 4.0 3.2 4.0 0.0
2.4 0.0 2.3 2.4 2.2 0.0

Cycle, s 62.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 1 6 5 2
Case Number 1.1 3.0 1.1 4.0 1.1 3.0 1.1 3.0
Phase Duration, s 10.6 23.2 10.7 23.3 12.7 17.5 10.6 15.4
Change Period, (Y+Rc), s 5.6 6.2 5.7 6.2 5.6 6.3 5.6 6.3
Max Allow Headway (MAH), s 2.6 5.3 2.6 5.3 2.7 6.4 2.7 6.4
Queue Clearance Time (gs), s 2.1 5.5 3.3 5.8 7.0 6.8 2.1 5.6
Green Extension Time (ge), s 0.0 3.6 0.0 3.6 0.1 3.5 0.0 3.5
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 2 178 103 52 123 123 159 162 57 2 120 26
Adjusted Saturation Flow Rate (s), veh/h/ln 1810 1320 1425 1601 1570 1560 1616 1881 1464 1810 1881 1548
Queue Service Time (gs), s 0.1 3.3 3.5 1.3 3.8 3.8 5.0 4.8 2.1 0.1 3.6 0.9
Cycle Queue Clearance Time (gc), s 0.1 3.3 3.5 1.3 3.8 3.8 5.0 4.8 2.1 0.1 3.6 0.9
Green Ratio (g/C) 0.36 0.27 0.27 0.36 0.28 0.28 0.26 0.18 0.18 0.23 0.15 0.15
Capacity (c), veh/h 472 724 391 486 433 430 404 339 264 351 275 227
Volume-to-Capacity Ratio (X) 0.005 0.246 0.265 0.106 0.284 0.285 0.393 0.477 0.218 0.007 0.434 0.117
Available Capacity (ca), veh/h 764 3408 1839 744 2026 2013 610 1214 945 643 1214 999
Back of Queue (Q), veh/ln (50th percentile) 0.0 0.8 0.9 0.4 1.1 1.1 1.6 1.9 0.6 0.0 1.5 0.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.11 0.05 0.00 0.00 0.22 0.00 0.09 0.01 0.00 0.08
Uniform Delay (d1), s/veh 13.2 17.5 17.6 13.4 17.6 17.6 18.9 22.8 21.7 18.7 24.1 23.0
Incremental Delay (d2), s/veh 0.0 0.1 0.1 0.0 0.1 0.1 0.2 0.4 0.2 0.0 0.4 0.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.2 17.6 17.7 13.5 17.8 17.8 19.1 23.2 21.8 18.7 24.5 23.1
Level of Service (LOS) B B B B B B B C C B C C
Approach Delay, s/veh / LOS 17.6 B 17.0 B 21.3 C 24.2 C
Intersection Delay, s/veh / LOS 19.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.7 A 0.7 A 1.1 A 0.7 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 7:30 AM - 8:30 

AM
PHF 0.92

Intersection US 30 and SH 50 Analysis Year 2040 Analysis Period 1> 7:30
File Name US 30 and SH 50 (AM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 3 270 157 79 365 7 240 245 87 3 181 40

Signal Information

Green
Yellow
Red

5.0 3.3 5.7 5.0 17.1 0.0
3.2 4.0 3.2 3.2 4.0 0.0
2.4 2.1 2.4 2.4 2.2 0.0

Cycle, s 65.3 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 1 6 5 2
Case Number 1.1 3.0 1.1 4.0 1.2 3.0 1.3 3.0
Phase Duration, s 10.6 23.2 10.7 23.3 10.6 20.0 11.3 20.7
Change Period, (Y+Rc), s 5.6 6.2 5.7 6.2 5.6 6.1 6.3 6.3
Max Allow Headway (MAH), s 2.6 5.3 2.6 5.3 2.7 6.1 6.9 6.9
Queue Clearance Time (gs), s 2.1 8.6 4.5 9.2 7.0 10.5 2.0 7.9
Green Extension Time (ge), s 0.0 6.5 0.0 6.5 0.0 3.3 2.9 2.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 3 293 171 86 203 202 261 266 95 3 197 43
Adjusted Saturation Flow Rate (s), veh/h/ln 1810 1320 1425 1601 1570 1560 1616 1881 1464 1810 1881 1548
Queue Service Time (gs), s 0.1 6.0 6.6 2.5 7.2 7.2 5.0 8.5 3.6 0.0 5.9 1.5
Cycle Queue Clearance Time (gc), s 0.1 6.0 6.6 2.5 7.2 7.2 5.0 8.5 3.6 0.0 5.9 1.5
Green Ratio (g/C) 0.34 0.26 0.26 0.34 0.26 0.26 0.30 0.21 0.21 0.29 0.22 0.22
Capacity (c), veh/h 377 689 372 396 412 410 381 403 314 350 418 344
Volume-to-Capacity Ratio (X) 0.009 0.426 0.459 0.217 0.491 0.493 0.685 0.660 0.301 0.009 0.471 0.126
Available Capacity (ca), veh/h 8228 11820 6379 396 6909 6863 381 4139 3220 7372 3363 2767
Back of Queue (Q), veh/ln (50th percentile) 0.0 1.5 1.8 0.7 2.2 2.2 1.7 3.4 1.0 0.0 2.4 0.5
Queue Storage Ratio (RQ) (50th percentile) 0.00 0.00 0.22 0.09 0.00 0.00 0.23 0.00 0.14 0.01 0.00 0.12
Uniform Delay (d1), s/veh 15.0 20.1 20.3 15.5 20.4 20.4 22.2 23.5 0.9 22.8 22.1 20.4
Incremental Delay (d2), s/veh 0.0 0.2 0.3 0.1 0.3 0.3 4.2 0.7 0.2 0.0 0.3 0.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 15.0 20.3 20.6 15.6 20.8 20.8 26.4 24.2 1.1 22.8 22.4 20.4
Level of Service (LOS) B C C B C C C C A C C C
Approach Delay, s/veh / LOS 20.4 C 19.9 B 21.6 C 22.1 C
Intersection Delay, s/veh / LOS 20.9 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.9 A 0.9 A 1.5 A 0.9 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.91

Intersection US 30 and SH 50 Analysis Year 2014 Analysis Period 1> 4:30
File Name US 30 and SH 50 (PM).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 14 208 181 42 194 8 115 93 28 3 132 12

Signal Information

Green
Yellow
Red

5.0 0.8 9.5 5.0 17.1 0.0
3.2 0.0 4.0 3.2 4.0 0.0
2.4 0.0 2.3 2.4 2.2 0.0

Cycle, s 61.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 1 6 5 2
Case Number 1.1 3.0 1.1 4.0 1.1 3.0 1.1 3.0
Phase Duration, s 10.6 23.2 10.7 23.3 11.4 16.5 10.6 15.8
Change Period, (Y+Rc), s 5.6 6.2 5.7 6.2 5.6 6.3 5.6 6.3
Max Allow Headway (MAH), s 2.6 4.8 2.6 4.8 2.7 6.9 2.7 6.9
Queue Clearance Time (gs), s 2.4 8.9 3.1 5.4 5.7 4.9 2.1 6.4
Green Extension Time (ge), s 0.0 3.7 0.0 3.7 0.1 3.1 0.0 3.1
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 15 229 199 46 111 111 126 102 31 3 145 13
Adjusted Saturation Flow Rate (s), veh/h/ln 1691 1546 1477 1691 1545 1523 1707 1863 1365 1810 1863 1288
Queue Service Time (gs), s 0.4 3.5 6.9 1.1 3.4 3.4 3.7 2.9 1.2 0.1 4.4 0.5
Cycle Queue Clearance Time (gc), s 0.4 3.5 6.9 1.1 3.4 3.4 3.7 2.9 1.2 0.1 4.4 0.5
Green Ratio (g/C) 0.36 0.28 0.28 0.36 0.28 0.28 0.25 0.17 0.17 0.24 0.16 0.16
Capacity (c), veh/h 467 861 412 499 433 427 379 312 229 381 289 200
Volume-to-Capacity Ratio (X) 0.033 0.265 0.483 0.093 0.257 0.259 0.333 0.327 0.135 0.009 0.502 0.066
Available Capacity (ca), veh/h 744 4053 1936 776 2025 1996 638 1221 894 677 1221 844
Back of Queue (Q), veh/ln (50th percentile) 0.1 1.0 1.9 0.3 1.0 1.0 1.3 1.2 0.3 0.0 1.7 0.1
Queue Storage Ratio (RQ) (50th percentile) 0.02 0.00 0.22 0.04 0.00 0.00 0.17 0.00 0.05 0.01 0.00 0.04
Uniform Delay (d1), s/veh 12.8 17.2 18.4 12.9 17.0 17.0 18.7 22.4 21.6 17.9 23.6 22.0
Incremental Delay (d2), s/veh 0.0 0.1 0.3 0.0 0.1 0.1 0.2 0.2 0.1 0.0 0.5 0.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 12.8 17.2 18.7 13.0 17.2 17.2 18.9 22.6 21.7 17.9 24.1 22.1
Level of Service (LOS) B B B B B B B C C B C C
Approach Delay, s/veh / LOS 17.7 B 16.4 B 20.7 C 23.8 C
Intersection Delay, s/veh / LOS 19.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.9 A 0.7 A 0.9 A 0.8 A
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information
Agency Keller Associates Duration, h 0.25
Analyst Alex Grover Analysis Date 11/17/2014 Area Type Other
Jurisdiction Time Period 4:30 PM - 5:30 

PM
PHF 0.92

Intersection US 30 and SH 50 Analysis Year 2040 Analysis Period 1> 4:30
File Name US 30 and SH 50 (PM Optimized).xus
Project Description

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 24 361 314 73 338 14 200 161 49 5 229 21

Signal Information

Green
Yellow
Red

5.0 3.9 8.4 5.0 19.5 0.0
3.2 0.0 3.2 3.2 4.0 0.0
2.4 0.0 2.4 2.4 2.2 0.0

Cycle, s 64.8 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 3 8 7 4 1 6 5 2
Case Number 1.1 3.0 1.1 4.0 1.2 3.0 1.3 3.0
Phase Duration, s 10.6 25.6 10.7 25.7 10.6 14.5 14.0 17.9
Change Period, (Y+Rc), s 5.6 6.2 5.7 6.2 5.6 6.1 6.3 6.3
Max Allow Headway (MAH), s 2.6 4.8 2.6 4.8 2.7 6.2 7.4 7.4
Queue Clearance Time (gs), s 2.6 15.6 4.0 8.5 7.0 7.8 2.0 10.2
Green Extension Time (ge), s 0.0 3.7 0.0 3.8 0.0 0.6 0.7 1.4
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.33 1.00 0.62 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate (v), veh/h 26 392 341 79 192 190 217 175 53 5 249 23
Adjusted Saturation Flow Rate (s), veh/h/ln 1691 1546 1477 1691 1545 1523 1707 1863 1365 1810 1863 1288
Queue Service Time (gs), s 0.6 6.6 13.6 2.0 6.4 6.5 5.0 5.8 2.3 0.0 8.2 1.0
Cycle Queue Clearance Time (gc), s 0.6 6.6 13.6 2.0 6.4 6.5 5.0 5.8 2.3 0.0 8.2 1.0
Green Ratio (g/C) 0.38 0.30 0.30 0.38 0.30 0.30 0.26 0.13 0.13 0.25 0.18 0.18
Capacity (c), veh/h 403 925 442 427 465 458 300 242 177 375 334 231
Volume-to-Capacity Ratio (X) 0.065 0.424 0.772 0.186 0.414 0.416 0.725 0.723 0.300 0.015 0.746 0.099
Available Capacity (ca), veh/h 403 1384 661 427 465 458 300 345 253 375 489 338
Back of Queue (Q), veh/ln (50th percentile) 0.2 1.9 3.9 0.6 1.9 1.8 1.3 2.5 0.7 0.1 3.4 0.3
Queue Storage Ratio (RQ) (50th percentile) 0.03 0.00 0.46 0.07 0.00 0.00 0.17 0.00 0.09 0.02 0.00 0.08
Uniform Delay (d1), s/veh 13.4 18.2 20.7 13.6 18.1 18.1 23.4 27.1 0.9 23.0 25.2 22.2
Incremental Delay (d2), s/veh 0.0 0.1 1.5 0.1 0.2 0.2 7.4 1.8 0.3 0.0 1.5 0.1
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.4 18.3 22.2 13.7 18.3 18.3 30.8 28.9 1.3 23.1 26.7 22.3
Level of Service (LOS) B B C B B B C C A C C C
Approach Delay, s/veh / LOS 19.9 B 17.5 B 26.5 C 26.3 C
Intersection Delay, s/veh / LOS 21.8 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 1.1 A 0.9 A 1.2 A 0.9 A
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 11:00 AM - 12:00 PM 

Intersection US 93 and E 3700 N 
Jurisdiction
Analysis Year 2014 

Project Description     214088 
East/West Street:   E 3700 N North/South Street:  US 93 (N 2400 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 6 127 4 6 113 17 
Peak-Hour Factor, PHF 0.50 0.74 0.50 0.50 0.83 0.53 
Hourly Flow Rate, HFR 
(veh/h) 12 171 8 12 136 32 

Percent Heavy Vehicles 33 -- -- 33 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 23 30 7 1 15 6 
Peak-Hour Factor, PHF 0.58 0.75 0.58 0.25 0.75 0.38 
Hourly Flow Rate, HFR 
(veh/h) 39 40 12 4 20 15 

Percent Heavy Vehicles 9 7 14 100 7 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 12 12 39 91 
C (m) (veh/h) 1278 1230 611 558 
v/c 0.01 0.01 0.06 0.16 
95% queue length 0.03 0.03 0.20 0.58 
Control Delay (s/veh) 7.8 8.0 11.3 12.7 
LOS A A B B 
Approach Delay (s/veh) -- -- 11.3 12.7 
Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information 
Analyst Alex Grover 
Agency/Co. Keller Associates 
Date Performed 11/5/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Intersection US 93 and E 3700 N 
Jurisdiction
Analysis Year 2040 

Project Description     214088 
East/West Street:   E 3700 N North/South Street:  US 93 (N 2400 E) 
Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 
Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 16 314 10 16 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 17 348 11 17 0 0 

Percent Heavy Vehicles 33 -- -- 33 -- --
Median Type  Undivided 
RT Channelized 0 1 
Lanes 1 1 0 1 1 0 
Configuration L TR L TR 
Upstream Signal 0 0 
Minor Street Eastbound Westbound 
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 57 74 17 3 38 16 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 63 82 18 3 42 17 

Percent Heavy Vehicles 9 7 14 100 7 0 
Percent Grade (%) 0 0 
Flared Approach N N 
   Storage 0 0 
RT Channelized 1 0 
Lanes 0 1 0 0 1 0 
Configuration LTR LTR 
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12
Lane Configuration L L LTR LTR 
v (veh/h) 17 17 62 163 
C (m) (veh/h) 1442 1047 527 508 
v/c 0.01 0.02 0.12 0.32 
95% queue length 0.04 0.05 0.40 1.37 
Control Delay (s/veh) 7.5 8.5 12.7 15.4 
LOS A A B C 
Approach Delay (s/veh) -- -- 12.7 15.4 
Approach LOS -- -- B C 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel 2nd Ave N and S 
From/To Blue Lakes Blvd to Shoshone St 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 542 Peak-Hour Factor, PHF 0.89 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 3 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 208 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 4.6 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 203.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.87

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel 2nd Ave N and S 
From/To Blue Lakes Blvd to Shoshone St 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 942 Peak-Hour Factor, PHF 0.90 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 3 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 357 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 7.9 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 348.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.14

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel 2nd Ave N and S 
From/To Blue Lakes Blvd to Shoshone St 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 655 Peak-Hour Factor, PHF 0.93 
AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 3 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 238 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 5.3 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 234.8

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.38

Bicycle level of service (Exhibit 15-4) B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel 2nd Ave N and S 
From/To Blue Lakes Blvd to Shoshone St 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 1138 Peak-Hour Factor, PHF 0.93 
AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 3 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 414 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 9.2 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 407.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.66

Bicycle level of service (Exhibit 15-4) C
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel NB Blue Lakes Blvd
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  136veh/h 

Opposing direction vol., Vo  234veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.85
No-passing zone                         50% 
% Trucks and Buses , PT 7 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.953 0.973

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 168 283

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.9 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

35.3  mi/h

Percent free flow speed, PFFS 86.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.993 0.993

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 161 277

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 19.5

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 46.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
36.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.09
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Capacity, Cd,ATS (Equation 15-12) veh/h 1654

Capacity, Cd,PTSF (Equation 15-13) veh/h 1688

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 86.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 160.0

Effective width, Wv (Eq. 15-29) ft 19.80

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.31

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel NB Blue Lakes Blvd
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  237veh/h 

Opposing direction vol., Vo  407veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         50% 
% Trucks and Buses , PT 7 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.973 0.986

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 271 459

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

33.9  mi/h

Percent free flow speed, PFFS 83.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.993 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 265 452

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
47.3

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.16
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Capacity, Cd,ATS (Equation 15-12) veh/h 1676

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 83.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 263.3

Effective width, Wv (Eq. 15-29) ft 15.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.40

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  1/5/2015    5:33 PM

Page 2 of 2Directional

1/5/2015file:///C:/Users/agrover/AppData/Local/Temp/s2k1B58.tmp
Page B-64



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel SB Blue Lakes Blvd
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  234veh/h 

Opposing direction vol., Vo  136veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.85
No-passing zone                         50% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 10/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.988 0.979

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 279 163

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.9 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

34.6  mi/h

Percent free flow speed, PFFS 86.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.997 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 276 160

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 28.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 46.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
57.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.16
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 86.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 275.3

Effective width, Wv (Eq. 15-29) ft 15.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.21

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel SB Blue Lakes Blvd
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  407veh/h 

Opposing direction vol., Vo  237veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         50% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 10/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.2 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.994 0.988

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 455 267

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.0 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

32.3  mi/h

Percent free flow speed, PFFS 81.0 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 452 264

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 44.6

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 39.0

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
69.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.27
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 81.0

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 452.2

Effective width, Wv (Eq. 15-29) ft 15.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.46

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Blue Lakes Blvd
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  343veh/h 

Opposing direction vol., Vo  473veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.95
No-passing zone                         66% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 20/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.3 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.985 0.990

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 367 503

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.8 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

31.5  mi/h

Percent free flow speed, PFFS 78.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 363 498

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 41.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.6

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
57.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.22
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Capacity, Cd,ATS (Equation 15-12) veh/h 1683

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 78.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 361.1

Effective width, Wv (Eq. 15-29) ft 25.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.91

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Blue Lakes Blvd
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  596veh/h 

Opposing direction vol., Vo  822veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.95
No-passing zone                         66% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 20/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.995 1.000

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 631 865

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.8 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

27.6  mi/h

Percent free flow speed, PFFS 68.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 627 865

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 62.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 24.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
72.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.37
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Capacity, Cd,ATS (Equation 15-12) veh/h 1700

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 68.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 627.4

Effective width, Wv (Eq. 15-29) ft 25.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.19

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 12/16/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Blue Lakes Blvd 
From/To US 30 to Park Ave 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 596 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 16 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 332 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 7.4 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 323.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.10

Bicycle level of service (Exhibit 15-4) C
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 1/22/2015
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Blue Lakes Blvd
From/To Park Ave to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  338veh/h 

Opposing direction vol., Vo  466veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         100% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 24/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.3 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.985 0.990

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 381 523

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 6.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

29.8  mi/h

Percent free flow speed, PFFS 76.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 377 518

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 42.7

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 40.0

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
59.5

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.22
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Capacity, Cd,ATS (Equation 15-12) veh/h 1683

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 76.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 375.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.18

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Blue Lakes Blvd
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  473veh/h 

Opposing direction vol., Vo  343veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.79
No-passing zone                         66% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 22/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.995 0.985

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 602 441

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.0 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

29.4  mi/h

Percent free flow speed, PFFS 74.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 599 434

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 56.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 34.6

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
76.5

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.35
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Capacity, Cd,ATS (Equation 15-12) veh/h 1675

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 74.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 598.7

Effective width, Wv (Eq. 15-29) ft 25.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.17

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:02 PM

Page 2 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2kFACD.tmp
Page B-78



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Blue Lakes Blvd
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  822veh/h 

Opposing direction vol., Vo  596veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 13.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         66% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 22/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  1.000 0.995

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 893 651

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.3 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

26.2  mi/h

Percent free flow speed, PFFS 66.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 893 648

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 71.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 23.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
85.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) E
Volume to capacity ratio, v/c 0.53
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Capacity, Cd,ATS (Equation 15-12) veh/h 1692

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 66.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 893.5

Effective width, Wv (Eq. 15-29) ft 25.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.37

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 12/16/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Blue Lakes Blvd 
From/To US 30 to Park Ave 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 822 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 28 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 457 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 10.2 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 446.7

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.27

Bicycle level of service (Exhibit 15-4) C
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 1/22/2015
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Blue Lakes Blvd
From/To Park Ave to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  466veh/h 

Opposing direction vol., Vo  338veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         100% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 14/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.2 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.990 0.985

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 523 381

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.8 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

31.7  mi/h

Percent free flow speed, PFFS 76.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 518 377

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 50.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 40.0

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
73.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.30
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 76.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 517.8

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.34

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel E 3600 N EB
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  89veh/h 

Opposing direction vol., Vo  153veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.64
No-passing zone                         31% 
% Trucks and Buses , PT 11 %

% Recreational vehicles, PR 0%
Access points mi 14/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.5

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.929 0.948

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 150 252

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

33.1  mi/h

Percent free flow speed, PFFS 88.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.989 0.989

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 141 242

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 17.0

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.6

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
31.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.08
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Capacity, Cd,ATS (Equation 15-12) veh/h 1612

Capacity, Cd,PTSF (Equation 15-13) veh/h 1682

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 88.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 139.1

Effective width, Wv (Eq. 15-29) ft 18.66

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.00

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel E 3600 N EB
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  155veh/h 

Opposing direction vol., Vo  266veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         31% 
% Trucks and Buses , PT 11 %

% Recreational vehicles, PR 0%
Access points mi 14/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.6 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.938 0.958

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 184 309

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.0 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

32.5  mi/h

Percent free flow speed, PFFS 87.2 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.989 0.989

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 174 299

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 21.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
35.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.10
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Capacity, Cd,ATS (Equation 15-12) veh/h 1629

Capacity, Cd,PTSF (Equation 15-13) veh/h 1682

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 87.2

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 172.2

Effective width, Wv (Eq. 15-29) ft 14.70

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.77

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel E 3600 N WB
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  153veh/h 

Opposing direction vol., Vo  89veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.80
No-passing zone                         31% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 23/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.5 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.976 0.957

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 196 116

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.4 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

32.2  mi/h

Percent free flow speed, PFFS 91.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 192 112

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 20.8

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 37.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
44.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.11
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 91.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 191.3

Effective width, Wv (Eq. 15-29) ft 14.82

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.62

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel E 3600 N WB
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  266veh/h 

Opposing direction vol., Vo  155veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         31% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 23/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.6

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.980 0.971

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 302 177

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

30.3  mi/h

Percent free flow speed, PFFS 86.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 297 173

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 30.0

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
54.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.17
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 86.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 295.6

Effective width, Wv (Eq. 15-29) ft 12.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.22

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel EB E 3600 N
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  37veh/h 

Opposing direction vol., Vo  53veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 11.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.62
No-passing zone                         0% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.974 0.974

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 61 88

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.7 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 38.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.5  mi/h

Percent free flow speed, PFFS 96.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.997 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 60 86

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 7.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 10.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
11.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.04
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Capacity, Cd,ATS (Equation 15-12) veh/h 1656

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 96.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 59.7

Effective width, Wv (Eq. 15-29) ft 19.97

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.57

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel EB E 3600 N
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  65veh/h 

Opposing direction vol., Vo  92veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 11.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.88
No-passing zone                         0% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.974 0.974

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 76 107

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.2 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.7 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 38.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.2  mi/h

Percent free flow speed, PFFS 95.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.997 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 74 105

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 8.8

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 10.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
13.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.04
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Capacity, Cd,ATS (Equation 15-12) veh/h 1656

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 95.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 73.9

Effective width, Wv (Eq. 15-29) ft 18.42

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.97

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel WB E 3600 N
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  53veh/h 

Opposing direction vol., Vo  37veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 11.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.78
No-passing zone                         0% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 3/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.982 0.982

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 69 48

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.7 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

38.5  mi/h

Percent free flow speed, PFFS 97.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.998 0.998

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 68 48

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 8.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 10.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
14.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.04
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1697

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 97.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 67.9

Effective width, Wv (Eq. 15-29) ft 19.09

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.56

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel WB E 3600 N
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  92veh/h 

Opposing direction vol., Vo  97veh/h 
Shoulder width ft                             0.0
Lane Width ft                                 11.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.88
No-passing zone                         0% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 3/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.982 0.982

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 106 112

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.2 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.7 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.7  mi/h

Percent free flow speed, PFFS 95.2 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.998 0.998

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 105 110

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 12.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 9.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
17.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.06
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Capacity, Cd,ATS (Equation 15-12) veh/h 1669

Capacity, Cd,PTSF (Equation 15-13) veh/h 1697

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 95.2

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 104.5

Effective width, Wv (Eq. 15-29) ft 16.94

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.16

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel NB Eastland Dr
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  72veh/h 

Opposing direction vol., Vo  113veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.78
No-passing zone                         0% 
% Trucks and Buses , PT 6 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.949 0.960

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 97 151

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.5 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

38.5  mi/h

Percent free flow speed, PFFS 94.1 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.994 0.994

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 93 146

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 10.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 11.5

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
15.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.05
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Capacity, Cd,ATS (Equation 15-12) veh/h 1632

Capacity, Cd,PTSF (Equation 15-13) veh/h 1690

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 94.1

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 92.3

Effective width, Wv (Eq. 15-29) ft 22.96

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.02

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel NB Eastland Dr
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  125veh/h 

Opposing direction vol., Vo  196veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         0% 
% Trucks and Buses , PT 6 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.5

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.960 0.971

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 145 224

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.9 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.1  mi/h

Percent free flow speed, PFFS 90.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.994 0.994

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 140 219

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 16.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 13.5

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
21.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.08
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Capacity, Cd,ATS (Equation 15-12) veh/h 1651

Capacity, Cd,PTSF (Equation 15-13) veh/h 1690

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 90.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 138.9

Effective width, Wv (Eq. 15-29) ft 19.25

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.01

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel SB Eastland Dr
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  113veh/h 

Opposing direction vol., Vo  72veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.69
No-passing zone                         0% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.6 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.988 0.982

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 166 106

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

38.4  mi/h

Percent free flow speed, PFFS 94.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.998 0.998

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 164 105

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 18.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 12.0

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
25.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.10
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1697

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 94.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 163.8

Effective width, Wv (Eq. 15-29) ft 20.09

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.81

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 5:00 PM - 6:00 PM

Highway / Direction of Travel SB Eastland Dr
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  196veh/h 

Opposing direction vol., Vo  125veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         0% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.5 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.990 0.986

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 220 141

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.4 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.4  mi/h

Percent free flow speed, PFFS 92.1 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.998 0.998

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 218 139

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 23.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 13.5

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
31.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.13
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1697

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 92.1

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 217.8

Effective width, Wv (Eq. 15-29) ft 14.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.99

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  477veh/h 

Opposing direction vol., Vo  323veh/h 
Shoulder width ft                             1.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.75
No-passing zone                         20% 
% Trucks and Buses , PT 4 %

% Recreational vehicles, PR 0%
Access points mi 20/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.996 0.988

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 639 436

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.8 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

26.6  mi/h

Percent free flow speed, PFFS 74.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 636 431

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 58.6

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 24.2

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
73.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.38
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Capacity, Cd,ATS (Equation 15-12) veh/h 1680

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 74.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 636.0

Effective width, Wv (Eq. 15-29) ft 13.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.19

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  829veh/h 

Opposing direction vol., Vo  562veh/h 
Shoulder width ft                             1.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         20% 
% Trucks and Buses , PT 4 %

% Recreational vehicles, PR 0%
Access points mi 20/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  1.000 0.996

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 901 613

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.4 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

23.7  mi/h

Percent free flow speed, PFFS 66.1 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 901 611

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 71.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
82.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) E
Volume to capacity ratio, v/c 0.53
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Capacity, Cd,ATS (Equation 15-12) veh/h 1693

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 66.1

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 901.1

Effective width, Wv (Eq. 15-29) ft 13.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.36

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  829veh/h 

Opposing direction vol., Vo  562veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         20% 
% Trucks and Buses , PT 4 %

% Recreational vehicles, PR 0%
Access points mi 20/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  1.000 0.996

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 901 613

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.4 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.0  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

27.9  mi/h

Percent free flow speed, PFFS 69.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 901 611

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 71.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
82.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.53
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Capacity, Cd,ATS (Equation 15-12) veh/h 1693

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 69.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 901.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.33

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  323veh/h 

Opposing direction vol., Vo  477veh/h 
Shoulder width ft                             1.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.89
No-passing zone                         20% 
% Trucks and Buses , PT 8 %

% Recreational vehicles, PR 0%
Access points mi 22/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.3 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.977 0.984

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 371 545

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.5 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

27.7  mi/h

Percent free flow speed, PFFS 78.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.992 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 366 536

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 42.0

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 26.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
52.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.22
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Capacity, Cd,ATS (Equation 15-12) veh/h 1673

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 78.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 362.9

Effective width, Wv (Eq. 15-29) ft 13.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.19

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:09 PM

Page 2 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2k3F1D.tmp
Page B-116



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  562veh/h 

Opposing direction vol., Vo  829veh/h 
Shoulder width ft                             1.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         20% 
% Trucks and Buses , PT 8 %

% Recreational vehicles, PR 0%
Access points mi 22/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.992 1.000

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 616 901

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.3 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 4.2 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 35.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

23.2  mi/h

Percent free flow speed, PFFS 65.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 611 901

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 62.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
69.3

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) E
Volume to capacity ratio, v/c 0.36
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Capacity, Cd,ATS (Equation 15-12) veh/h 1700

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 65.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 610.9

Effective width, Wv (Eq. 15-29) ft 13.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.46

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Eastland Dr
From/To US 30 to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  562veh/h 

Opposing direction vol., Vo  829veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         20% 
% Trucks and Buses , PT 8 %

% Recreational vehicles, PR 0%
Access points mi 22/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.992 1.000

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 616 901

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.3 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 5.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 39.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

27.4  mi/h

Percent free flow speed, PFFS 69.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 611 901

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 62.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
69.3

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.36

Page 1 of 2Directional

1/6/2015file:///C:/Users/agrover/AppData/Local/Temp/s2k25BE.tmp
Page B-119



Capacity, Cd,ATS (Equation 15-12) veh/h 1700

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 69.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 610.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.42

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:00 PM - 1:00 PM

Highway / Direction of Travel EB Orchard Dr
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  127veh/h 

Opposing direction vol., Vo  151veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.86
No-passing zone                         44% 
% Trucks and Buses , PT 9 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.6

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.941 0.949

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 157 185

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.7 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

36.3  mi/h

Percent free flow speed, PFFS 89.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.991 0.991

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 149 177

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 16.7

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 48.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
39.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.09
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Capacity, Cd,ATS (Equation 15-12) veh/h 1613

Capacity, Cd,PTSF (Equation 15-13) veh/h 1685

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 89.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 147.7

Effective width, Wv (Eq. 15-29) ft 19.11

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.13

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB Orchard Dr
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  272veh/h 

Opposing direction vol., Vo  323veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         44% 
% Trucks and Buses , PT 9 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.965 0.974

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 313 368

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.0 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

34.4  mi/h

Percent free flow speed, PFFS 84.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.991 0.991

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 305 362

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 34.0

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 44.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
54.3

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.18
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Capacity, Cd,ATS (Equation 15-12) veh/h 1656

Capacity, Cd,PTSF (Equation 15-13) veh/h 1685

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 84.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 302.2

Effective width, Wv (Eq. 15-29) ft 14.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.34

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:00 PM - 1:00 PM

Highway / Direction of Travel WB Orchard Dr
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  151veh/h 

Opposing direction vol., Vo  127veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.94
No-passing zone                         50% 
% Trucks and Buses , PT 8 %

% Recreational vehicles, PR 0%
Access points mi 14/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.8

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.947 0.940

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 170 144

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.6 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 38.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

34.8  mi/h

Percent free flow speed, PFFS 89.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.992 0.992

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 162 136

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 17.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 50.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
45.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.10
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1687

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 89.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 160.6

Effective width, Wv (Eq. 15-29) ft 17.43

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.11

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB Orchard Dr
From/To Blue Lakes Blvd to Washington
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  323veh/h 

Opposing direction vol., Vo  272veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.94
No-passing zone                         50% 
% Trucks and Buses , PT 8 %

% Recreational vehicles, PR 0%
Access points mi 14/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.969 0.969

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 355 299

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.8 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 38.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

32.0  mi/h

Percent free flow speed, PFFS 82.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.992 0.992

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 346 292

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 37.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 47.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
62.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.20
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1687

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 82.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 343.6

Effective width, Wv (Eq. 15-29) ft 14.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.03

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:00 PM - 1:00 PM

Highway / Direction of Travel EB Orchard Dr
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  123veh/h 

Opposing direction vol., Vo  123veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.81
No-passing zone                         100% 
% Trucks and Buses , PT 15 %

% Recreational vehicles, PR 0%
Access points mi 9/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.905 0.905

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 168 168

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.5 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

35.4  mi/h

Percent free flow speed, PFFS 85.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.985 0.985

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 154 154

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 17.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 59.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
47.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.09
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Capacity, Cd,ATS (Equation 15-12) veh/h 1539

Capacity, Cd,PTSF (Equation 15-13) veh/h 1675

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 85.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 151.9

Effective width, Wv (Eq. 15-29) ft 22.16

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 7.20

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB Orchard Dr
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  262veh/h 

Opposing direction vol., Vo  262veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         100% 
% Trucks and Buses , PT 15 %

% Recreational vehicles, PR 0%
Access points mi 9/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.943 0.943

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 309 309

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.3 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

33.4  mi/h

Percent free flow speed, PFFS 80.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.985 0.985

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 295 295

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.8

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 57.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
61.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.17

Page 1 of 2Directional

1/5/2015file:///C:/Users/agrover/AppData/Local/Temp/s2k24EA.tmp
Page B-131



Capacity, Cd,ATS (Equation 15-12) veh/h 1603

Capacity, Cd,PTSF (Equation 15-13) veh/h 1675

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 80.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 291.1

Effective width, Wv (Eq. 15-29) ft 16.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 8.70

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:00 PM - 1:00 PM

Highway / Direction of Travel WB Orchard Dr
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  123veh/h 

Opposing direction vol., Vo  123veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.81
No-passing zone                         100% 
% Trucks and Buses , PT 13 %

% Recreational vehicles, PR 0%
Access points mi 9/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.917 0.917

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 166 166

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.5 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

35.4  mi/h

Percent free flow speed, PFFS 85.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.987 0.987

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 154 154

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 17.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 59.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
47.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.09
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Capacity, Cd,ATS (Equation 15-12) veh/h 1559

Capacity, Cd,PTSF (Equation 15-13) veh/h 1678

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 85.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 151.9

Effective width, Wv (Eq. 15-29) ft 22.16

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.22

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB Orchard Dr
From/To Eastland Dr to Blue Lakes Blvd
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  262veh/h 

Opposing direction vol., Vo  262veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         100% 
% Trucks and Buses , PT 13 %

% Recreational vehicles, PR 0%
Access points mi 9/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.951 0.951

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 306 306

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.3 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 2.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

33.4  mi/h

Percent free flow speed, PFFS 80.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.987 0.987

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 295 295

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.8

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 57.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
61.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.17
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Capacity, Cd,ATS (Equation 15-12) veh/h 1617

Capacity, Cd,PTSF (Equation 15-13) veh/h 1678

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 80.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 291.1

Effective width, Wv (Eq. 15-29) ft 16.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 7.73

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:15 PM - 1:15 PM

Highway / Direction of Travel EB Orchard Dr
From/To Washington St to US 93
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  106veh/h 

Opposing direction vol., Vo  114veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       4.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.78
No-passing zone                         71% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 18/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.8 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.962 0.966

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 141 151

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.7 mi/h

Base free-flow speed4, BFFS 50.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 4.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 42.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

37.9  mi/h

Percent free flow speed, PFFS 88.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 137 147

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 15.5

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 55.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
42.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.08
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Capacity, Cd,ATS (Equation 15-12) veh/h 1642

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 88.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 135.9

Effective width, Wv (Eq. 15-29) ft 20.58

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.43

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB Orchard Dr
From/To Washington St to US 93
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  248veh/h 

Opposing direction vol., Vo  267veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       4.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         71% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 18/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.980 0.980

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 281 303

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.9 mi/h

Base free-flow speed4, BFFS 50.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 4.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 42.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

35.5  mi/h

Percent free flow speed, PFFS 82.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 277 298

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 31.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 54.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
57.5

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.16
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Capacity, Cd,ATS (Equation 15-12) veh/h 1666

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 82.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 275.6

Effective width, Wv (Eq. 15-29) ft 14.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.92

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:15 PM - 1:15 PM

Highway / Direction of Travel WB Orchard Dr
From/To Washington St to US 93
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  114veh/h 

Opposing direction vol., Vo  106veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       4.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.81
No-passing zone                         67% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.8

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.966 0.962

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 146 136

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.4 mi/h

Base free-flow speed4, BFFS 50.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 45.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

41.3  mi/h

Percent free flow speed, PFFS 89.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 141 132

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 15.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 54.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
43.8

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.08

Page 1 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2k4341.tmp
Page B-141



Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 89.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 140.7

Effective width, Wv (Eq. 15-29) ft 20.02

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.56

Bicycle level of service (Exhibit 15-4) D
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB Orchard Dr
From/To Washington St to US 93
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  267veh/h 

Opposing direction vol., Vo  248veh/h 
Shoulder width ft                             2.0
Lane Width ft                                 12.0
Segment Length mi                       4.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         67% 
% Trucks and Buses , PT 5 %

% Recreational vehicles, PR 0%
Access points mi 6/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.980 0.980

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 303 281

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.9 mi/h

Base free-flow speed4, BFFS 50.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 2.6 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 45.9  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

38.5  mi/h

Percent free flow speed, PFFS 83.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.995 0.995

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 298 277

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 54.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
60.5

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.18
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1692

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 83.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 296.7

Effective width, Wv (Eq. 15-29) ft 14.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.96

Bicycle level of service (Exhibit 15-4) E
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB SH 50
From/To Addison Ave to US 30
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  239veh/h 

Opposing direction vol., Vo  244veh/h 
Shoulder width ft                             7.0
Lane Width ft                                 12.0
Segment Length mi                       3.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.84
No-passing zone                         38% 
% Trucks and Buses , PT 17 %

% Recreational vehicles, PR 0%
Access points mi 5/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.936 0.936

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 304 310

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.6 mi/h

Base free-flow speed4, BFFS 65.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 63.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

56.4  mi/h

Percent free flow speed, PFFS 88.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.983 0.983

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 289 295

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 47.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
55.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.17
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Capacity, Cd,ATS (Equation 15-12) veh/h 1591

Capacity, Cd,PTSF (Equation 15-13) veh/h 1672

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 88.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 284.5

Effective width, Wv (Eq. 15-29) ft 26.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 7.65

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:12 PM

Page 2 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2kC5C9.tmp
Page B-146



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB SH 50
From/To Addison Ave to US 30
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  415veh/h 

Opposing direction vol., Vo  424veh/h 
Shoulder width ft                             7.0
Lane Width ft                                 12.0
Segment Length mi                       3.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         38% 
% Trucks and Buses , PT 17 %

% Recreational vehicles, PR 0%
Access points mi 5/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.2 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.967 0.967

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 477 487

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.8 mi/h

Base free-flow speed4, BFFS 65.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 63.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

54.4  mi/h

Percent free flow speed, PFFS 85.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 461 471

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 48.6

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 35.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
66.3

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.27
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Capacity, Cd,ATS (Equation 15-12) veh/h 1644

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 85.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 461.1

Effective width, Wv (Eq. 15-29) ft 26.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 7.89

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB SH 50
From/To Addison Ave to US 30
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  244veh/h 

Opposing direction vol., Vo  239veh/h 
Shoulder width ft                             7.0
Lane Width ft                                 12.0
Segment Length mi                       3.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         45% 
% Trucks and Buses , PT 19 %

% Recreational vehicles, PR 0%
Access points mi 3/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.929 0.929

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 285 280

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.0 mi/h

Base free-flow speed4, BFFS 65.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 64.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

56.9  mi/h

Percent free flow speed, PFFS 88.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.981 0.981

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 270 265

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 30.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 51.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
56.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.16
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Capacity, Cd,ATS (Equation 15-12) veh/h 1579

Capacity, Cd,PTSF (Equation 15-13) veh/h 1668

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 88.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 265.2

Effective width, Wv (Eq. 15-29) ft 26.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 8.75

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB SH 50
From/To Addison Ave to US 30
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  424veh/h 

Opposing direction vol., Vo  415veh/h 
Shoulder width ft                             7.0
Lane Width ft                                 12.0
Segment Length mi                       3.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.92
No-passing zone                         45% 
% Trucks and Buses , PT 19 %

% Recreational vehicles, PR 0%
Access points mi 3/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.2 1.2

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.963 0.963

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 479 468

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.1 mi/h

Base free-flow speed4, BFFS 65.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 64.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

54.8  mi/h

Percent free flow speed, PFFS 85.3 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 461 451

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 48.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 37.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
67.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.27
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 85.3

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 460.9

Effective width, Wv (Eq. 15-29) ft 26.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 9.03

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  1/5/2015    5:53 PM

Page 2 of 2Directional

1/5/2015file:///C:/Users/agrover/AppData/Local/Temp/s2k502E.tmp
Page B-152



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB SH 74
From/To Washington St to US 93
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  76veh/h 

Opposing direction vol., Vo  100veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       5.1

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.79
No-passing zone                         25% 
% Trucks and Buses , PT 9 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.9 1.8

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.925 0.933

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 104 136

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.9 mi/h

Base free-flow speed4, BFFS 55.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 53.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

50.5  mi/h

Percent free flow speed, PFFS 94.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.991 0.991

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 97 128

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 11.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 33.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
25.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.06
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Capacity, Cd,ATS (Equation 15-12) veh/h 1586

Capacity, Cd,PTSF (Equation 15-13) veh/h 1685

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 94.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 96.2

Effective width, Wv (Eq. 15-29) ft 35.16

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 0.56

Bicycle level of service (Exhibit 15-4) A
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel EB SH 74
From/To Washington St to US 93
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  132veh/h 

Opposing direction vol., Vo  174veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       5.1

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         25% 
% Trucks and Buses , PT 9 %

% Recreational vehicles, PR 0%
Access points mi 7/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.5

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.941 0.957

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 156 202

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.6 mi/h

Base free-flow speed4, BFFS 55.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 53.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

48.9  mi/h

Percent free flow speed, PFFS 91.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.991 0.991

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 148 195

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 16.6

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.1

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
33.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.09
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Capacity, Cd,ATS (Equation 15-12) veh/h 1627

Capacity, Cd,PTSF (Equation 15-13) veh/h 1685

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 91.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 146.7

Effective width, Wv (Eq. 15-29) ft 30.12

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.42

Bicycle level of service (Exhibit 15-4) B
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB SH 74
From/To Washington St to US 93
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  100veh/h 

Opposing direction vol., Vo  76veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       5.1

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.86
No-passing zone                         25% 
% Trucks and Buses , PT 20 %

% Recreational vehicles, PR 0%
Access points mi 5/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.8 1.9

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.862 0.847

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 135 104

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.6 mi/h

Base free-flow speed4, BFFS 55.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 53.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

51.3  mi/h

Percent free flow speed, PFFS 95.4 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.980 0.980

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 119 90

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 13.6

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 33.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
32.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.07
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1667

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 95.4

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 116.3

Effective width, Wv (Eq. 15-29) ft 33.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.87

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel WB SH 74
From/To Washington St to US 93
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  174veh/h 

Opposing direction vol., Vo  132veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       5.1

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         25% 
% Trucks and Buses , PT 20 %

% Recreational vehicles, PR 0%
Access points mi 5/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.5 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.909 0.877

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 213 167

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.3 mi/h

Base free-flow speed4, BFFS 55.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 53.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

49.5  mi/h

Percent free flow speed, PFFS 92.1 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.980 0.980

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 197 150

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 21.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 38.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
43.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.12
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1667

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 92.1

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 193.3

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 9.69

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Shoshone St 
From/To 2nd Ave N to Highland Ave 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 561 Peak-Hour Factor, PHF 0.97 
AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Grade 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 290 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 6.4 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 289.2

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.00

Bicycle level of service (Exhibit 15-4) B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Shoshone St 
From/To 2nd Ave N to Highland Ave 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 975 Peak-Hour Factor, PHF 0.97 
AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Grade 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 505 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 11.2 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 502.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.28

Bicycle level of service (Exhibit 15-4) B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Shoshone St 
From/To 2nd Ave N to Highland Ave 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 487 Peak-Hour Factor, PHF 0.89 
AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 276 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 6.1 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 273.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.20

Bicycle level of service (Exhibit 15-4) B

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:14 PM

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/u2k6A9E.tmp
Page B-166



MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Shoshone St 
From/To 2nd Ave N to Highland Ave 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 846 Peak-Hour Factor, PHF 0.90 
AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 474 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 10.5 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 470.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.48

Bicycle level of service (Exhibit 15-4) B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Eastland Dr to Blue Lakes Blvd 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 687 Peak-Hour Factor, PHF 0.90 
AADT(veh/h) %Trucks and Buses, PT 4 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.980 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 389 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 8.6 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 381.7

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.89

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Eastland Dr to Blue Lakes Blvd 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 1195 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 4 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.980 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 662 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 14.7 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 649.5

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.16

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Eastland Dr to Blue Lakes Blvd 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 770 Peak-Hour Factor, PHF 0.81 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 487 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 10.8 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 475.3

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.30

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Eastland Dr to Blue Lakes Blvd 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 1338 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 5 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 745 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 16.6 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 727.2

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.51

Bicycle level of service (Exhibit 15-4) D
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Hankins Dr to Eastland Dr 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 613 Peak-Hour Factor, PHF 0.82 
AADT(veh/h) %Trucks and Buses, PT 6 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.971 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 384 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 8.5 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 373.8

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.49

Bicycle level of service (Exhibit 15-4) C
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Hankins Dr to Eastland Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 1071 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 6 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.971 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 599 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 13.3 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 582.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.71

Bicycle level of service (Exhibit 15-4) D
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Hankins Dr to Eastland Dr 
Jurisdiction
Analysis Year 2014 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 592 Peak-Hour Factor, PHF 0.90 
AADT(veh/h) %Trucks and Buses, PT 10 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 345 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 7.7 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 328.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.88

Bicycle level of service (Exhibit 15-4) E

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:17 PM

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/u2kD764.tmp
Page B-182



MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To Hankins Dr to Eastland Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 1029 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 10 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 587 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 13.0 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 559.2

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 5.15

Bicycle level of service (Exhibit 15-4) E
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To SH 50 to Hankins Dr 
Jurisdiction
Analysis Year 2014 

Project Description   
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 549 Peak-Hour Factor, PHF 0.85 
AADT(veh/h) %Trucks and Buses, PT 9 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 337 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 7.5 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 322.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.48

Bicycle level of service (Exhibit 15-4) D
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To SH 50 to Hankins Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 955 Peak-Hour Factor, PHF 0.90 
AADT(veh/h) %Trucks and Buses, PT 9 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 554 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 12.3 
LOS B 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 530.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 4.73

Bicycle level of service (Exhibit 15-4) E
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To SH 50 to Hankins Dr 
Jurisdiction
Analysis Year 2014 

Project Description   
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 477 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 13 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.939 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 276 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 6.1 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 259.2

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.07

Bicycle level of service (Exhibit 15-4) F
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 11/21/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel US 30 
From/To SH 50 to Hankins Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: WB Direction 2: EB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 829 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 13 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.939 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 0 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 479 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 10.6 
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 450.5

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 6.35

Bicycle level of service (Exhibit 15-4) F
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/22/2014
Analysis Time Period 11:00 AM - 12:00 PM

Highway / Direction of Travel NB US 93
From/To Orchard Dr to SH 74
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  137veh/h 

Opposing direction vol., Vo  121veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.74
No-passing zone                         29% 
% Trucks and Buses , PT 15 %

% Recreational vehicles, PR 0%
Access points mi 2/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.6 1.6

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.917 0.917

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 202 178

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.9 mi/h

Base free-flow speed4, BFFS 60.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 58.2  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

53.3  mi/h

Percent free flow speed, PFFS 91.6 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.985 0.985

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 188 166

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 20.4

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 42.7

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
43.1

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.11
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1675

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 91.6

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 185.1

Effective width, Wv (Eq. 15-29) ft 21.04

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 7.54

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/22/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB US 93
From/To Orchard Dr to SH 74
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  339veh/h 

Opposing direction vol., Vo  299veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         29% 
% Trucks and Buses , PT 15 %

% Recreational vehicles, PR 0%
Access points mi 2/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.3 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.957 0.943

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 394 352

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.8 mi/h

Base free-flow speed4, BFFS 60.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 0.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 58.2  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

50.6  mi/h

Percent free flow speed, PFFS 87.0 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.985 0.985

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 382 337

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 39.7

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 37.6

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
59.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.22
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Capacity, Cd,ATS (Equation 15-12) veh/h 0

Capacity, Cd,PTSF (Equation 15-13) veh/h 1675

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 87.0

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 376.7

Effective width, Wv (Eq. 15-29) ft 16.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 8.83

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/22/2014
Analysis Time Period 11:00 AM - 12:00 PM

Highway / Direction of Travel SB US 93
From/To Orchard Dr to SH 74
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  121veh/h 

Opposing direction vol., Vo  137veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.86
No-passing zone                         17% 
% Trucks and Buses , PT 19 %

% Recreational vehicles, PR 0%
Access points mi 4/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.7 1.7

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.883 0.883

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 159 180

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.5 mi/h

Base free-flow speed4, BFFS 60.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 57.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

53.6  mi/h

Percent free flow speed, PFFS 92.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.981 0.981

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 143 162

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 16.1

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 31.5

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
30.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) A
Volume to capacity ratio, v/c 0.08

Page 1 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2k48EC.tmp
Page B-197



Capacity, Cd,ATS (Equation 15-12) veh/h 1501

Capacity, Cd,PTSF (Equation 15-13) veh/h 1668

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 92.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 140.7

Effective width, Wv (Eq. 15-29) ft 22.32

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 9.32

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/22/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB US 93
From/To Orchard Dr to SH 74
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  299veh/h 

Opposing direction vol., Vo  339veh/h 
Shoulder width ft                             4.0
Lane Width ft                                 12.0
Segment Length mi                       1.5

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         17% 
% Trucks and Buses , PT 19 %

% Recreational vehicles, PR 0%
Access points mi 4/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.929 0.946

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 358 398

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.4 mi/h

Base free-flow speed4, BFFS 60.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 1.3 mi/h

Adj. for access points4, fA (Exhibit 15-8) 1.0  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 57.7  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

50.5  mi/h

Percent free flow speed, PFFS 87.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.981 0.981

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 339 384

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 37.2

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 31.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
51.9

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, v/c 0.20
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Capacity, Cd,ATS (Equation 15-12) veh/h 1608

Capacity, Cd,PTSF (Equation 15-13) veh/h 1668

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 87.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 332.2

Effective width, Wv (Eq. 15-29) ft 16.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 10.97

Bicycle level of service (Exhibit 15-4) F
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 10:00 AM - 11:00 AM

Highway / Direction of Travel NB Washington St
From/To Highland Ave to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  424veh/h 

Opposing direction vol., Vo  223veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         69% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 30/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.2 1.5

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.994 0.985

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 474 252

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  3.1 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 7.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

28.8  mi/h

Percent free flow speed, PFFS 76.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 471 249

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 44.7

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 40.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
71.5

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.28
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Capacity, Cd,ATS (Equation 15-12) veh/h 1675

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 76.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 471.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.73

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Washington St
From/To Highland Ave to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  896veh/h 

Opposing direction vol., Vo  896veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         69% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 30/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  1.000 1.000

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 996 996

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.7 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 7.5  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.5  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

21.3  mi/h

Percent free flow speed, PFFS 56.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 996 996

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 77.7

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.9

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
86.6

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) E
Volume to capacity ratio, v/c 0.59
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Capacity, Cd,ATS (Equation 15-12) veh/h 1700

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 56.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 995.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.11

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 12/16/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Washington St 
From/To Highland Ave to Orchard Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 896 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 30 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 494 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 11.0-
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 487.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.75

Bicycle level of service (Exhibit 15-4) C
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 10:00 AM - 11:00 AM

Highway / Direction of Travel SB Washington St
From/To Highland Ave to Orchard Dr
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  223veh/h 

Opposing direction vol., Vo  424veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.98
No-passing zone                         65% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 31/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.5 1.3

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.985 0.991

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 231 437

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.0 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 7.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

30.1  mi/h

Percent free flow speed, PFFS 80.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.997 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 228 433

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 29.0

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 44.0

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
44.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.14
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Capacity, Cd,ATS (Equation 15-12) veh/h 1685

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 80.7

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 227.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.36

Bicycle level of service (Exhibit 15-4) B
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  11/26/2014    3:23 PM

Page 2 of 2Directional

11/26/2014file:///C:/Users/agrover/AppData/Local/Temp/s2k4F14.tmp
Page B-208



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Washington St
From/To Highland Ave to Orchard Dr
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  896veh/h 

Opposing direction vol., Vo  896veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       0.8

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.98
No-passing zone                         65% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 31/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  1.000 1.000

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 914 914

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  0.7 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 7.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 37.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

22.3  mi/h

Percent free flow speed, PFFS 59.9 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 914 914

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 74.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 20.2

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
84.4

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) E
Volume to capacity ratio, v/c 0.54
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Capacity, Cd,ATS (Equation 15-12) veh/h 1700

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 59.9

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 914.3

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 3.07

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst Alex Grover 
Agency or Company Keller Associates 
Date Performed 12/16/2014 
Analysis Time Period 4:30 PM - 5:30 PM 

Highway/Direction to Travel Washington St 
From/To Highland Ave to Orchard Dr 
Jurisdiction
Analysis Year 2040 

Project Description    Direction 1: SB Direction 2: NB  
Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs
Volume, V (veh/h) 896 Peak-Hour Factor, PHF 0.92 
AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments
fp 1.00  ER 1.2 
ET 1.5  fHV 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 
Total Lateral Clearance, LC (ft) 12.0 
Access Points, A (A/mi) 31 
Median Type, M
FFS (measured) 45.0 
Base Free-Flow Speed, BFFS

 fLW (mi/h) 
 fLC (mi/h) 
 fA (mi/h) 

 fM (mi/h) 

 FFS (mi/h) 45.0 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 494 
Speed, S (mi/h) 45.0 
D (pc/mi/ln) 11.0-
LOS A 

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 487.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.75

Bicycle level of service (Exhibit 15-4) C
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:15 PM - 1:15 PM

Highway / Direction of Travel NB Washington St
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  254veh/h 

Opposing direction vol., Vo  259veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.87
No-passing zone                         63% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 17/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.992 0.992

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 294 300

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.6 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 4.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

33.5  mi/h

Percent free flow speed, PFFS 82.2 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.998 0.998

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 293 298

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 32.5

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 53.8

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
59.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.17
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Capacity, Cd,ATS (Equation 15-12) veh/h 1686

Capacity, Cd,PTSF (Equation 15-13) veh/h 1697

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 82.2

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 292.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.24

Bicycle level of service (Exhibit 15-4) B
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel NB Washington St
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  593veh/h 

Opposing direction vol., Vo  604veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         63% 
% Trucks and Buses , PT 2 %

% Recreational vehicles, PR 0%
Access points mi 17/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.998 0.998

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 660 672

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.2 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 4.3  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 40.8  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

29.2  mi/h

Percent free flow speed, PFFS 71.8 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 659 671

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 61.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 28.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
76.0

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.39
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Capacity, Cd,ATS (Equation 15-12) veh/h 1697

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 71.8

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 658.9

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.65

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2014 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.65 Generated:  1/5/2015    5:58 PM

Page 2 of 2Directional

1/5/2015file:///C:/Users/agrover/AppData/Local/Temp/s2kEBA2.tmp
Page B-216



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 12:15 PM - 1:15 PM

Highway / Direction of Travel SB Washington St
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2014

Project Description:  
Input Data

Analysis direction vol., Vd  259veh/h 

Opposing direction vol., Vo  254veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.89
No-passing zone                         63% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 15/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.4 1.4

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.988 0.988

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 295 289

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  2.7 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

34.0  mi/h

Percent free flow speed, PFFS 82.5 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 0.997 0.997

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 292 286

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 31.3

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 54.3

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
58.7

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/c 0.17
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Capacity, Cd,ATS (Equation 15-12) veh/h 1680

Capacity, Cd,PTSF (Equation 15-13) veh/h 1695

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 82.5

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 291.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.49

Bicycle level of service (Exhibit 15-4) B
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Alex Grover
Agency or Company Keller Associates
Date Performed 11/20/2014
Analysis Time Period 4:30 PM - 5:30 PM

Highway / Direction of Travel SB Washington St
From/To Orchard Dr to E 3600 N
Jurisdiction
Analysis Year 2040

Project Description:  
Input Data

Analysis direction vol., Vd  604veh/h 

Opposing direction vol., Vo  593veh/h 
Shoulder width ft                             6.0
Lane Width ft                                 12.0
Segment Length mi                       1.0

 Class I highway     Class II 

highway  Class III highway

 Terrain          Level        Rolling
Grade Length       mi        Up/down    
Peak-hour factor, PHF               0.90
No-passing zone                         63% 
% Trucks and Buses , PT 3 %

% Recreational vehicles, PR 0%
Access points mi 15/mi





Average Travel Speed
Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET (Exhibit 15-11 or 15-12) 1.1 1.1

Passenger-car equivalents for RVs, ER (Exhibit 15-11 or 15-13) 1.0 1.0

Heavy-vehicle adjustment factor, fHV,ATS=1/ (1+ PT (ET -1)+PR (ER -1) )  0.997 0.997

Grade adjustment factor1,  fg,ATS (Exhibit 15-9) 1.00 1.00

Demand flow rate2, vi (pc/h) vi=Vi / (PHF* fg,ATS * fHV,ATS) 673 661

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Mean speed of sample3, SFM
Total demand flow rate, both directions, v

Free-flow speed, FFS=SFM+0.00776(v/ fHV,ATS ) 

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15)  1.2 mi/h

Base free-flow speed4, BFFS 45.0  mi/h

Adj. for lane and shoulder width,4 fLS(Exhibit 15-7) 0.0 mi/h

Adj. for access points4, fA (Exhibit 15-8) 3.8  mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA) 41.3  mi/h

Average travel speed, ATSd=FFS-0.00776(vd,ATS + 

vo,ATS) - fnp,ATS

29.7  mi/h

Percent free flow speed, PFFS 72.0 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 15-18 or 15-19) 1.0 1.0

Passenger-car equivalents for RVs, ER (Exhibit 15-18 or 15-19) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000

Grade adjustment factor1, fg,PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV,PTSF* fg,PTSF) 671 659

Base percent time-spent-following4, BPTSFd(%)=100(1-eavd
b
) 62.9

Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 28.4

Percent time-spent-following, PTSF
d
(%)=BPTSF

d
+f np,PTSF *(vd,PTSF / vd,PTSF + 

vo,PTSF)
77.2

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v/c 0.40
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Capacity, Cd,ATS (Equation 15-12) veh/h 1695

Capacity, Cd,PTSF (Equation 15-13) veh/h 1700

Percent Free-Flow Speed PFFSd(Equation 15-11 - Class III only) 72.0

Bicycle Level of Service

Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 671.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, St   (Eq. 15-30) 4.79

Bicycle level of service score, BLOS (Eq. 15-31) 2.91

Bicycle level of service (Exhibit 15-4) C
Notes
1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific 
downgrade segments are treated as level terrain.
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade. 
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Request: 
Consideration of a contract between the City of Twin Falls and Starr Corporation. 
 
Time Estimate: 
The staff presentation will take approximately 10 minutes, plus time to answer questions and answers. 
 
Background: 
The City solicited requests for qualifications (RFQ) from qualified contractors to provide construction 
manager/general contractor (CMGC) services for the City’s City Hall/Public Safety Complex project.  
Statements of qualification were due on June 25th.  Staff received six submittals in response to the RFQ. 
 
Don Hall, Suzanne Hawkins, Brian Pike, Mitch Humble and I interviewed all six responding firms on July 16th.  
Clint Sievers and Scott Straubhar, two architects with Hummel Architects, were also present in the interviews, 
but did not participate in the ranking.  Each firm was given an hour to present their qualifications to and 
answer questions from the interview panel. 
 
After the presentations, the members of the selection committee ranked Starr Corporation as the preferred 
firm.  After presenting the list of firms, the City Council authorized the City Manager to begin negotiating a 
fee to serve as the City of Twin Falls CM/GC for the City Hall and Public Safety complex projects.    
 
The Agreement contains two parts: preconstruction services and construction services.  Both are outlined in 
the standard AIA document.  Preconstruction services include estimating, scheduling, constructability review, 
attending design meetings, assembling bid packages, and bidding.  For these services, we have negotiated 
a flat fee of $16,000, or $9,500 for the City Hall project and $6,500 for the public safety complex respectively. 
 
The negotiated fee for the construction services will be 3.75% of the cost of the work for the project up to 
$9 million.  Although unlikely, should the project exceed $9 million the City will pay a fee equal to 3.5% of 
the actual cost of the work.  For example, should the cost of the work be $8 million, the CM/GC fee would 
be $300,000. 
 
In addition, the City will pay for “general condition items” such as project supervision, construction trailers, 
dumpsters and P&P bonds.  The total cost is based the estimated total of 28-man months and will cost   of 
for this is $490,061: $291,374 for the City Hall project for an estimated 15 man months and $198,687 for 
the public safety complex with an estimated 13-man months.  It is important to note that the City will pay for 
General Conditions as actual cost of the work, there is no profit built into these costs for Starr Corporation. 
 
Starr Corporation is also a local firm, based here in Twin Falls.  They made comments about having a pride 
in the community and in their projects.  They will live here and pass by our project with their families for many 
years to come and they want to be able to look on this project with Pride throughout the years.  Another 
benefit of being locally based is that they have a good working relationship with many of the subcontractors 
in the area.  Starr Corporation came to the interview already having an understanding of the project and the 
City’s needs.  They had already thought through details like staging locations, public safety during 
construction, phasing, and how to work with neighboring businesses. 
 

Monday  October 5, 2015 
 
To: City Council 
 
From: Travis Rothweiler, City Manager 
 







































 
Budget Impact: 
The total estimated cost of the Agreement between the City of Twin Falls and Starr Corporation is $416,000 
and includes:  

• $16,000 for Preconstruction Services 
• $300,000 in Construction Services – to be determined at execution of AIA exhibit A for Guaranteed 

Maximum Price. 
 
The estimated General Conditions for the project are: 

• $490,061 for an estimated 28-man months 
 

The funding for the CMGC contract is planned to come from unrestricted cash reserves in the Capital and 
General Funds.  As of the August Dashboard, the City had a total slightly more than $15 million available. 
 
Regulatory Impact: 
There is no regulatory impact associated with approval of the Agreement.  
 
Conclusion: 
Staff recommends that the City Council approved the negotiated contract with Starr Corporation to act as the 
City’s Construction Manager/General Contractor on the City Hall/Public Safety Complex project. 
 
This contract has been reviewed by Twin Falls City Attorney Fritz Wonderlich. 
 
Attachments: 

1. Agreement with City Starr Corporation to act as the City’s Construction Manager/General Contractor on the 
City Hall/Public Safety Complex project 



 

Date: 

To: 

From: 

Monday, September 21, 2015 

Mayor and City Council 

Travis Rothweiler, City Manager 

 
 

 

 

Request 
Second Reading: 
 
Consideration of an Ordinance of the City Council of the City of Twin Falls, Idaho modifying Title 1 of the Twin Falls 
City Municipal Code. 

 
Time Estimate 

The estimated amount of time this item will take is 10 minutes plus time to answer questions. 
 

Background 
The primary purpose of the proposed Ordinance is to update Title 1 of the Twin Falls Municipal Code. Many of the 
recommended changes are contained in several sections of the Idaho Code, specifically 50-902, 50-903, 18-101, 50- 
811, 50-808, and 34-1801.  In addition, the proposed Ordinance removes several outdated sections. 

 
Additionally, the Ordinance defines the term “Department Heads.” Historically, the term has been used to reflect 
those who are a part of the City’s executive team.  As a result of the City’s reorganization, the members of the City’s 
executive team include the Deputy City Managers, Chief Financial Officer, Police Chief, Fire Chief, City Engineer, 
Public Works Director, and Human Resource Director.  The Ordinance proposes to codify the historical interpretation. 

 
Approval Process: 

Approving the Ordinance amending Title 1 of the Twin Falls Municipal Code requires a simple majority (50%+1) of 
the members in attendance at this meeting. 

 
Budget Impact: 

 
This is no budget impact with the Ordinance. 

 
Regulatory Impact: 

The primary purpose of the proposed Ordinance is to update Title 1 of the Twin Falls Municipal Code. Many of the 
recommended changes are contained in several sections of the Idaho Code, specifically 50-902, 50-903, 18-101, 50- 
811, 50-808, and 34-1801. 

 
Conclusion: 

 
The City Attorney and the City Manager recommend the adoption of the proposed Ordinance. 

 
Attachments: 

1. Ordinance modifying Title 1 of the Twin Falls Municipal Code 
2. Redline version of the Ordinance modifying Title 1 of the Twin Falls Municipal Code. 



TITLE 1 ORDINANCE - 1  

ORDINANCE NO.    
 

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF TWIN 
FALLS, IDAHO, REPEALING TITLE 1 OF THE TWIN FALLS CITY 
CODE, AND REPLACING IT WITH A NEW TITLE 1, PROVIDING FOR 
A CITY CODE, ADMINISTRATION INCLUDING A MAYOR, VICE 
MAYOR AND CITY MANAGER, AND GENERAL PENALTIES FOR 
VIOLATION OF THE CITY CODE. 

 
WHEREAS, The Twin Falls City Code was originally codified in 1958, and Title 1 of this 

Code has become outdated over the last 57 years; and, 
 

WHEREAS, The provisions of the Idaho Code already cover large portions of the pre-existing 
Title 1 of the City Code; and, 

 
WHEREAS, The 2015 Idaho Legislature enacted a new statutory procedure for Initiative and 

Referendum, which replaces the procedure set forth in the existing City Code. 
 

NOW, THEREFORE, BE IT ORDAINED BY THE MAYOR AND 
COUNCIL OF THE CITY OF TWIN FALLS, IDAHO: 

 
Section 1: That Title 1 of the Twin Falls City code is hereby repealed, effective upon passage 

and publication of this ordinance, and upon the effective date of the New Title 1 provided for herein. 
 

Section 2: That the Twin Falls City code is hereby amended by the adoption of a New Title 1 
entitled “Administrative”, as follows: 

 
“Title 1: ADMINISTRATIVE 

Chapter 1: CITY CODE 

1-1-1: TWIN FALLS CITY CODE: 
This City Code is hereby declared to be and shall constitute the official City Code of the 
City of Twin Falls. Any reference made to the number of any section contained herein 
shall be understood to refer to the position of the same under its appropriate chapter and 
title heading, and to the general penalty clause relating thereto as well as to the section 
itself, when reference is made to this City Code by title in any legal document. 

1-1-2: SEVERABILITY CLAUSE: 
If any section, subsection, subdivision, paragraph, sentence, clause or phrase of this City 
Code or any part thereof is for any reason held to be unconstitutional or invalid or 
ineffective by any court of competent jurisdiction, such decision shall not affect the 
validity or effectiveness of the remaining portions of this Code, or any part thereof. The 
City Council hereby declares that it would have passed each section, subsection, 



TITLE 1 ORDINANCE - 2  

subdivision, paragraph, sentence, clause or phrase thereof irrespective of the fact that any 
one or more sections, subsections, subdivisions, paragraphs, sentences, clauses or phrases 
be declared unconstitutional, invalid or ineffective. 

 
Chapter 2: ADMINISTRATION 

 
1-2-1 : MAYOR: 
At the time of installing and swearing in the councilmen following each general city 
election, or special election called for the purpose of electing officials, the council shall 
elect one (1) of their members to be designated the mayor. He/She shall serve for a period 
of two (2) years unless sooner removed by the council or becomes disqualified. 
The mayor shall preside at the meetings of the council and perform such other duties 
consistent with his office as may be imposed by the council. He/She shall be entitled to a 
vote on all matters coming before the council, but shall possess no veto power. He/She 
shall be recognized as the official head of the city for all ceremonial purposes, by the 
courts of the purposes of serving civil processes, and by the governor for military 
purpose. He/She may use the title of mayor in any case in which the execution of 
contracts or other legal instruments in writing, or other necessity arising from the general 
laws of this state may so require, but this shall not be construed as conferring upon 
him/her administrative powers or functions of a mayor under the general laws of the 
state. 

 
1-2-2 : VICE MAYOR: 
Upon taking office, the mayor shall appoint with the consent of the council any other 
councilman to act in the absence or disability of the mayor. Said appointed councilman 
shall be titled vice mayor and shall during the temporary absence or disability of the 
mayor, have all duties, powers and rights of the mayor. The designated vice mayor's term 
of appointment shall continue until another councilman is appointed vice mayor. 

1-2-3 : CITY MANAGER: 
The City Council and its members shall deal with the administrative services of the City 
only through the City Manager, except for the purpose of inquiry, and neither the City 
Council nor any member thereof shall give orders to any subordinates of the City 
Manager. It shall be the responsibility of the City Council and its members to aid and 
assist in an advisory capacity any department head, individually or collectively, on any 
phase of policy and/or public relations, such association not to conflict with the 
administrative duties of the City Manager. 

1-2-4 Department Heads: 
Department Heads shall include Deputy City Managers, Chief Financial Officer, Police 
Chief, Fire Chief, City Engineer, Public Works Director, and Human Resource Director. 

 
 

Chapter 3: (RESERVED) 



TITLE 1 ORDINANCE - 3  

 
Chapter 4: GENERAL PENALTY 

1-4-1: GENERAL PENALTY: 
Any person violating any section of this code for which special penalty be not provided, 
shall be guilty of the offense defined and upon conviction thereof shall be fined in a sum 
not exceeding one thousand dollars ($1,000.00) or imprisoned in the county jail for not 
more than six (6) months or by both such fine and imprisonment. 
The city manager shall designate a code enforcement officer who shall have the right of 
ingress or egress to any premises for the purpose of inspecting for violations of this code, 
and shall be authorized to enforce this code by issuance of Idaho uniform citations. 

1-4-2 LICENSE: 
When a person is convicted of a violation of any section of this code, any license 
previously issued to him by the city may be revoked by the council or by the court having 
proper jurisdiction. 

1-4-3 APPLICATION: 
The penalty provided in this chapter shall be applicable to every section of this code the 
same as though it were a part of each and every separate section. Any person convicted of 
a violation of any section of this code where any duty is prescribed or obligation 
imposed, or where any act which is of a continuing nature or declared to be unlawful 
shall be deemed guilty of a misdemeanor. 
In all cases where the same offense is made punishable or is created by different clauses 
or sections of this code, the prosecuting officer may elect under which to proceed; but not 
more than one recovery shall be had against the same person for the same offense; 
provided, that the revocation of a license or permit shall not be considered a recovery or 
penalty so as to bar any other penalty being enforced. 
Whenever the doing of any act or the omission to do any act constitutes a breach of any 
section or provision of this code and there shall be no fine or penalty specifically declared 
for such breach, the provisions of this chapter shall apply and a separate offense shall be 
deemed committed upon each day during or on which a breach or violation occurs or 
continues.” 

PASSED BY THE CITY COUNCIL, , 2015. 
SIGNED BY THE MAYOR , 2015. 

 
 

 

MAYOR 
 

ATTEST: 
 
 

 

DEPUTY CITY CLERK 



 

 

1-1-1 TITLE: 
Chapter 1: OFFICIAL CITY CODE 

Upon adoption by the Council, this This City Code is hereby declared to be and shall hereafter 
constitute the official City Code of the City of Twin Falls. Any reference made to the number of any 
section contained herein shall be understood to refer to the position of the same under its appropriate 
chapter and title heading, and to the general penalty clause relating thereto as well as to the section 
itself, when reference is made to this City Code by title in any legal document. 

50-903. GRANT OF POWER. Any city is hereby empowered to revise, codify, 
and compile from time to time and to publish in book or pamphlet form all 
ordinances of such city of a general and permanent nature and to make such 
changes, alterations, modifications, additions and substitutions therein as it may 
deem best to the end that a complete simplified code of such ordinances then in 
force shall be presented, but with errors, inconsistencies, repetitions and 
ambiguities therein eliminated. 
50-904. ARRANGEMENT OF ORDINANCES. The ordinances in such revision, 
codification and compilation shall be arranged in appropriate chapters, articles 
and sections, excluding the titles, enacting clauses, signatures of the mayor, 
attestations and other formal parts. 

1-1-2 : ACCEPTANCE: 
This City Code, as hereby presented in printed form, shall hereafter be received without further proof 
in all courts and in all administrative tribunals of this State as the ordinances of the City of general and 
permanent effect. 

50-902. PASSAGE OF ORDINANCES… 
All ordinances may be proved by a certificate of the clerk under the seal of the 
city and when printed or published individually in book or pamphlet form by 
authority of the city, shall be read and received in evidence in all courts and 
places without further proof. 

1-1-3 : AMENDMENTS: 
Any ordinance amending this City Code shall set forth the title, chapter and section number of the 
section or sections to be amended, and this shall constitute a sufficient compliance with any statutory 
requirement pertaining to the amendment or revision by ordinance of any part of this City Code. All 
such amendments or revisions by ordinance shall be immediately forwarded to the codifiers and the 
said ordinance material shall be prepared for insertion in its proper place in each copy of this City 
Code. Each such replacement page shall be properly identified and shall be inserted in each individual 
copy of the City Code within thirty (30) days from the date said ordinance becomes effective. 

See Idaho Code 50-903 above. “and to make such changes, alterations, 
modifications, additions and substitutions therein as it may deem best to the end 
that a complete simplified code of such ordinances then in force shall be 
presented …” 

1-1-4 : INTERPRETATIONS: 
In the determination of the provisions of each section of this Code, the following rules shall be 
observed: 



 

(A) Intent to Defraud: Whenever an intent to defraud is required in order to constitute an offense, it 
shall be sufficient if an intent appears to defraud any person. 

(B) Liability of Employers and Agents: When the provisions of any section of this City Code prohibits 
the commission of an act, not only the person actually doing the prohibited act or omitting the 
directed act, but also the employer and all other persons concerned with or in aiding or abetting  
the said person shall be guilty of the offense described and liable to the penalty set forth. 

1-1-5 : CODE ALTERATION: 
It shall be deemed unlawful for any person to alter, change, replace or deface in any way any section  
or any page of this City Code in such a manner that the meaning of any phrase or order may be 
changed or omitted. Replacement pages may be inserted according to the official instructions when so 
authorized by the City Council. The Clerk shall see that the replacement pages are properly inserted in 
the official copies maintained in the office of the Clerk. 

Any person having in his custody an official copy of this City Code shall make every effort to 
maintain said Code in an up to date and efficient manner. He shall see to the immediate insertion of 
new or replacement pages when such are delivered to him or made available to him through the office 
of the City Clerk. Said Code books, while in actual possession of officials and other interested 
persons, shall be and remain the property of the City and shall be returned to the office of the Clerk 
when directed so to do by order of the City Council. 

This really seems outdated, especially now that almost everyone accesses the City 
Code online. 

Chapter 2: SAVING CLAUSE 
1-2-1: REPEAL OF GENERAL ORDINANCES: 
All general ordinances of the City passed prior to the adoption of this City Code are hereby repealed, 
except such as are referred to herein as being still in force or are by necessary implication herein 
reserved from repeal (subject to the saving clauses contained in the following Section), from which   
are excluded the following ordinances which are not hereby repealed: Tax levy ordinances; 
appropriation ordinances; ordinances relating to boundaries and annexations; franchise ordinances and 
other ordinances granting special rights to persons or corporations; contract ordinances and ordinances 
authorizing the execution of a contract or the issuance of warrants; salary ordinances; ordinances 
establishing, naming or vacating streets, alleys or other public places; improvement ordinances; bond 
ordinances; ordinances relating to elections; ordinances relating to the transfer or acceptance of real 
estate by or from the City; and all special ordinances. 

1-2-2 : PUBLIC UTILITY ORDINANCES: 
No ordinance relating to railroads or railroad crossings with streets and other public ways, or relating 
to the conduct, duties, service or rates of public utilities shall be repealed by virtue of the adoption of 
this City Code or by virtue of the preceding Section, excepting as this City Code may contain 
provisions for such matters, in which case this City Code shall be considered as amending such 
ordinance or ordinances in respect of such provisions only. 

1-2-3 : COURT PROCEEDINGS: 
No new ordinance shall be construed or held to repeal a former ordinance, whether such former 
ordinance is expressly repealed or not, as to any offense committed against such former ordinance or 
as to any act done, any penalty, forfeiture or punishment so incurred, or any right accrued or claim 
arising under the former ordinance, or in any way whatever to affect any such offense or act so 
committed or so done, or any penalty, forfeiture or punishment so incurred or any right accrued or 
claim arising before the new ordinance takes effect, save only that the proceedings thereafter shall 
conform to the ordinance in force at the time of such proceeding, so far as practicable. If any penalty, 



 

forfeiture or punishment be mitigated by any provision of a new ordinance, such provision may be, by 
the consent of the party affected, applied to any judgment announced after the new ordinance takes 
effect. 

This Section shall extend to all repeals, either by express words or implication, whether the repeal is in 
the ordinance making any new provisions upon the same subject or in any other ordinance. 

Nothing contained in this Chapter shall be construed as abating any action now pending under or by 
virtue of any general ordinance of the City herein repealed and the provisions of all general ordinances 
contained in this Code shall be deemed to be continuing provisions and not a new enactment of the 
same provision; nor shall this Chapter be deemed as discontinuing, abating, modifying or altering any 
penalty accrued or to accrue, or as affecting the liability of any person, firm or corporation, or as 
waiving any right of the City under any ordinance or provision thereof in force at the time of the 
adoption of this Code. 

1-2-4 SEVERABILITY CLAUSE: 
If any section, subsection, subdivision, paragraph, sentence, clause or phrase of this City Code or any 
part thereof is for any reason held to be unconstitutional or invalid or ineffective by any court of 
competent jurisdiction, such decision shall not affect the validity or effectiveness of the remaining 
portions of this Code, or any part thereof. The City Council hereby declares that it would have passed 
each section, subsection, subdivision, paragraph, sentence, clause or phrase thereof irrespective of the 
fact that any one or more sections, subsections, subdivisions, paragraphs, sentences, clauses or phrases 
be declared unconstitutional, invalid or ineffective. 

Most of the sections in this Chapter had relevance when the City ordinances were first 
codified in 1958, but really have no relevance now. But, keeping the severability clause 
would still be helpful. 

Chapter 3: DEFINITIONS 

1-3-1 : CONSTRUCTION OF WORDS: Whenever any word in any section of this City Code 
importing the plural number is used in describing or referring to any matters, parties or persons, any 
single matter, party or person shall be deemed to be included although distributive words may not 
have been used. 

When any subject matter, party or person is referred to in this City Code by words importing the 
singular number only, or the masculine gender, several matters, parties or persons and females as well 
as males and bodies corporate shall be deemed to be included; provided, that these rules of 
construction shall not be applied to any section of this City Code which contains any express  
provision excluding such construction or where the subject matter or content may be repugnant 
thereto. 

1-3-2 : DEFINITIONS, GENERAL: 
Whenever the following words or terms are used in this Code, they shall have the meanings herein 
ascribed to them unless the context makes such meaning repugnant thereto: 

AGENT: The word "agent" as used in this Code shall mean a person acting on behalf of another. 

CITY: The word "City" shall mean the City of Twin Falls, County of Twin Falls, State of Idaho. 

CODE: The word "Code", unless otherwise specifically stated, shall mean this City Code. 

COMPUTATION OF TIME: The time in which any act provided by these compiled and codified 
ordinances is to be done is computed by excluding the first day (unless otherwise specifically stated), 
and including the last day, unless the last day is a holiday, then it is also excluded. 

The hours of the day shall be computed on the basis of Mountain Standard Time or Mountain Daylight 
Savings Time, as the case may be. 



 

COUNCIL: The word "Council" shall be construed to mean the City Council of the City of Twin 
Falls. 

EMPLOYEES: Whenever reference is made in this Code to a City employee by title only, this shall be 
construed as though followed by the words "of the City of Twin Falls." 

FEE: The word "fee" as used in this Code, shall mean a sum of money charged by the City for the 
carrying on of a business, profession or occupation. 

KNOWINGLY: The word "knowingly" imports only a knowledge that the facts exist which bring the 
act or omission within the provisions of this Code. It does not require any knowledge of the 
unlawfulness of such act or omission. 

LICENSE: The word "license" as used in this Code shall mean the permission granted for the carrying 
on of a business, profession or occupation. 

MISDEMEANOR: The word "misdemeanor" shall mean any offense deemed a violation of the 
provisions of this Code which is a lesser offense than a felony as defined by State law. 

NEGLIGENT: The word "negligent," as well as "neglect;" "negligence" and "negligently" imports a 
want of such attention to the nature of probable consequences of the act or omission as a prudent man 
ordinarily bestows in acting in his own concern. 

NUISANCE: The word "nuisance" shall mean anything offensive or obnoxious to the health and 
welfare of the inhabitants of the City or any act or thing repugnant to, or creating a hazard to, or 
having a detrimental effect on the property of another person or to the community. 

OCCUPANT: The word "occupant" applied to a building or land shall include any person who 
occupies the whole or any part of such building or land whether alone or with others. 

OFFENSE: The word "offense" shall mean any act forbidden by any provision of this Code or the 
omission of any act required by the provisions of this Code. 

OFFICERS: Whenever reference is made in this Code to a City officer by title only, this shall be 
construed as though followed by the words "of the City of Twin Falls." 

OPERATOR: The word "operator" as used in this Code shall mean the person who is in charge of any 
operation, business or profession. 

OWNER: The word "owner" applied to a building or land shall include any part owner, joint owner, 
tenant in common, joint tenant or lessee of the whole or of a part of such building or land. 

PERSON: The word "person" shall mean any individual, partnership, corporation, joint stock 
association or the State of Idaho or any subdivision thereof, and including any trustee, receiver, 
assignee or personal representative thereof. 

PERSONAL PROPERTY: Shall include every description of money, goods, chattels, effects, 
evidence of rights in action and all written instruments by which any pecuniary obligation, right or 
title to property is created, acknowledged, transferred, increased, defeated, discharged or diminished 
and every right or interest therein. 

RETAILER: As used in this code, unless otherwise specifically defined, shall be understood to relate 
to the sale of goods, merchandise, articles or things in small quantities direct to the consumer. 

STREET: Shall include alleys, lanes, courts, boulevards, public squares, public places and sidewalks. 

TENANT: Applied to a building or land shall include any person who occupies the whole or any part 
of such building or land whether alone or with others. 

WHOLESALER: The words "wholesaler" and "wholesale dealer" as used in this code, unless 
otherwise specifically defined, shall be understood to relate to the sale of goods, merchandise, articles 
or things in quantity to persons who purchase for the purpose of resale. 



 

WILFULLY: When applied to the intent with which an act is done or omitted, implies simply a 
purpose or willingness to commit the act or make the omission referred to. It does not require any 
intent to violate law, or to injure another, or to acquire an advantage. 

WRITTEN OR IN WRITING: May include printing and any other mode of representing words and 
letters, but when the written signature of any person is required by law to any official or public writing 
or bond required by law, it shall be in the proper handwriting of such person, or in case he is unable to 
write, by his proper mark. 

18-101. DEFINITION OF TERMS. The following words have in this code the 
signification attached to them in this section, unless otherwise apparent from the 
context: 
1. The word "wilfully," when applied to the intent with which an act is done or 
omitted, implies simply a purpose or willingness to commit the act or make the 
omission referred to. It does not require any intent to violate law, or to injure 
another, or to acquire any advantage. 
2. The words "neglect," "negligence," "negligent," and "negligently," import a 
want of such attention to the nature of probable consequences of the act or 
omission as a prudent man ordinarily bestows in acting in his own concerns. 
3. The word "corruptly," imports a wrongful design to acquire or cause some 
pecuniary or other advantage to the person guilty of the act or omission referred 
to, or to some other person. 
4. The words "malice," and "maliciously," import a wish to vex, annoy, or injure 
another person, or an intent to do a wrongful act, established either by proof or 
presumption of law. 
5. The word "knowingly," imports only a knowledge that the facts exist which 
bring the act or omission within the provisions of this code. It does not require 
any knowledge of the unlawfulness of such act or omission. 
6. The word "bribe," signifies anything of value or advantage, present or 
prospective, or any promise or undertaking to give any, asked, given, or accepted, 
with a corrupt intent to influence, unlawfully, the person to whom it is given, in 
his action, vote or opinion, in any public or official capacity. 
7. Where the word "person" is used in this code to designate the party whose 
property may be the subject of any offense, it includes this state, any other state, 
any territory, government, or country, which may lawfully own property within 
this state, and all public and private corporations or joint associations, as well as 
individuals. 
49-120. Definitions – S: … 
(27) "Street." (See "Highways," section 49-109, Idaho Code) 
49-109 Definitions – H: … 

(5) "Highway" means the entire width between the boundary lines of every way 
publicly maintained when any part is open to the use of the public for vehicular 
travel, with jurisdiction extending to the adjacent property line, including 

http://legislature.idaho.gov/idstat/Title49/T49CH1SECT49-109.htm


 

sidewalks, shoulders, berms and rights-of-way not intended for motorized traffic. 
The term "street" is interchangeable with highway. 

 

1-3-3 : CATCHLINES: 
The catchlines of the several sections of this code are intended as mere catchwords to indicate the 
content of the section and shall not be deemed or taken to be titles of such sections, nor as any part of 
the section nor unless expressly so provided shall they be so deemed when any of such sections, 
including the catchlines, are amended or reenacted. 

Chapter 4: GENERAL PENALTY 
1-4-1: GENERAL PENALTY: 
Any person violating any section of this code for which special penalty be not provided, shall be 
guilty of the offense defined and upon conviction thereof shall be fined in a sum not exceeding one 
thousand dollars ($1,000.00) or imprisoned in the county jail for not more than six (6) months or by 
both such fine and imprisonment. 

The city manager shall designate a code enforcement officer who shall have the right of ingress or 
egress to any premises for the purpose of inspecting for violations of this code, and shall be authorized 
to enforce this code by issuance of Idaho uniform citations. 

1-4-2 LICENSE: 
When a person is convicted of a violation of any section of this code, any license previously issued to 
him by the city may be revoked by the council or by the court having proper jurisdiction. 

1-4-3 APPLICATION: 
The penalty provided in this chapter shall be applicable to every section of this code the same as 
though it were a part of each and every separate section. Any person convicted of a violation of any 
section of this code where any duty is prescribed or obligation imposed, or where any act which is of a 
continuing nature or declared to be unlawful shall be deemed guilty of a misdemeanor. 

In all cases where the same offense is made punishable or is created by different clauses or sections of 
this code, the prosecuting officer may elect under which to proceed; but not more than one recovery 
shall be had against the same person for the same offense; provided, that the revocation of a license or 
permit shall not be considered a recovery or penalty so as to bar any other penalty being enforced. 

Whenever the doing of any act or the omission to do any act constitutes a breach of any section or 
provision of this code and there shall be no fine or penalty specifically declared for such breach, the 
provisions of this chapter shall apply and a separate offense shall be deemed committed upon each day 
during or on which a breach or violation occurs or continues. 

1-4-4 : LIABILITY OF OFFICERS: 
No provision of this code designating the duties of any officer or employee shall be so construed as to 
make such officer or employee liable for any fine or penalty provided for a failure to perform such 
duty, unless the intention of the council to impose such fine or penalty on such officer or employee is 
specifically and clearly expressed in the section creating the duty. 

Chapter 5: CITY COUNCIL 
1-5-1: COUNCIL MEETINGS: 
Regular meetings of the city council shall be held on the dates and at the times set forth on the annual 
meeting schedule posted at city council chambers. Special meetings may be scheduled in compliance 
with the Idaho open meeting law. 



 

1-5-2: VICE MAYOR: 
Upon taking office, the mayor shall appoint with the consent of the council any other councilman to 
act in the absence or disability of the mayor. 

Said appointed councilman shall be titled vice mayor and shall during the temporary absence or 
disability of the mayor, have all duties, powers and rights of the mayor. The designated vice mayor's 
term of appointment shall continue until another councilman is appointed vice mayor. 

Chapter 6: OFFICERS AND EMPLOYEES 
1-6-1: OATH OF OFFICE: 
Each officer of the city shall take and subscribe before some person authorized to administer oaths, an 
oath substantially in the following form: 

I do solemnly swear that I will support the Constitution of the United States, and the Constitution and 
laws of this State; that I will faithfully and impartially discharge the duties of the office of of the City 
of Twin Falls, Idaho, according to the best of my ability. So help me God. 

Said oath shall be filed with the city clerk. No officer shall enter upon the performance of his duties 
until he shall have so subscribed to and filed such oath, together with the bond, if any, required by law 
or by ordinance. 

1-6-2 : BOND OF OFFICERS: 
Before entering upon the performance of his duties, any employee of the city may be required to enter 
into, execute and file with the city clerk a good and sufficient bond signed also by surety or sureties 
approved by the city council and conditioned for the faithful and honest performance of the duties of 
the office, and the delivery to the city of such money or property thereof as shall come into his 
keeping, which bond shall be in such sum as may be fixed by the city council and shall be made 
payable to the city of Twin Falls; provided, however, that an increase of any such bond may be 
required at any time by the city council. 

1-6-3 : SUBORDINATE OFFICES: 
(Rep. by Ord. 2132, 12-17-1984) 

1-6-4 : SALARIES: 
The salary of each subordinate officer, assistant or employee shall be fixed by ordinance, but shall be 
subject to change at any time by ordinance. 

Chapter 7: CITY MANAGER 
1-7-1: OFFICE OF CITY MANAGER CREATED: 
The office of City Manager of the City is hereby established and created. 

The City Manager shall be appointed by the City Council solely on the basis of his executive and 
administrative qualifications with special reference to his actual experience in, or his knowledge of, 
accepted practice in respect to the duties of his office as hereinafter set forth; and he shall hold office 
during the pleasure of the City Council. 

1-7-2 : ELIGIBILITY: 
Residence in the City at the time of appointment as City Manager shall not be required as a condition 
of appointment. 

No person elected to membership on the City Council shall, subsequent to such election, be eligible 
for appointment as City Manager until one year has elapsed after he has ceased to be a member of the 
City Council. 



 

1-7-3 : BOND: 
the City Manager shall secure a corporate surety bond to be approved by the City Council in such sum 
as may be determined by said Council, and shall be conditioned on the faithful performance of the 
duties imposed on the City Manager as herein prescribed. The bond fee shall be paid by the City. 

1-7-4 : ABSENCE: 
To perform the duties of City Manager during the temporary absence or disability of the permanent 
City Manager, said permanent City Manager may designate by letter, filed with the City Clerk, a 
qualified administrative officer of the City. Inthe event of failure of said permanent City Manager to 
make such designation, the City Council may, by resolution, appoint an officer of the City to perform 
the duties of the City Manager until said permanent City Manager shall have returned or his disability 
shall have ceased, and the appointee shall qualify as provided under Sections 1-7-2 and 1-7-3 hereof. 

1-7-5 : REMOVAL: 
In case of his removal by the City Council, the City Manager shall be furnished with a written notice 
stating the City Council's intention to remove him and the reasons therefor at least thirty (30) days 
before the effective date of such removal. Within seven (7) days after the delivery to him of such 
notice, the City Manager may, by written notification to the City Clerk, request a public hearing   
before the City Council. Thereafter the City Council shall fix a time for the public hearing, which shall 
be held at its usual place of meeting before the expiration of said thirty (30) day period, and at which 
time the City Manager shall appear and be heard. After furnishing the City Manager with written  
notice of intention to remove, the City Council may suspend him from duty but his salary shall 
continue until his removal by resolution of the City Council is passed subsequent to the public   
hearing. The City Council, in removing the City Manager, shall use its uncontrolled discretion and its 
action shall be final and shall not depend upon any particular showing or degree of proof at the  
hearing, the purpose of which is to allow the City Manager publicly to present to the City Council his 
grounds of opposition to removal prior to its action. 

1-7-6 : RESIGNATION: 
The City Manager shall give in writing a thirty (30) day notice of his intention to resign before 
leaving, resigning or quitting the office of City Manager. 

1-7-7 : COMPENSATION: 
The City Manager shall receive such compensation as the City Council shall from time to time 
determine and fix by ordinance, resolution or motion, and said compensation shall be a proper charge 
against such funds of the City that the Council shall designate. 

Said City Manager shall be reimbursed for all sums necessarily incurred or paid by him in the 
performance of his duties, or incurred when traveling on business pertaining to said City under 
direction of the City Council; reimbursement shall only be made, however, when a verified itemized 
claim, setting forth the sums expended for which reimbursement is requested, has been presented to 
the City Council and by said Council duly approved and allowed. 

1-7-8 : POWERS AND DUTIES: 
The City Manager shall be the chief executive officer and the head of the administrative branch of the 
City government. He shall be responsible to the City Council for the proper administration of all 
affairs of the City under the specific direction and control of the City Council. 

In addition to his general powers as the chief executive officer and the head of the administrative 
branch of the City government, and not as a limitation thereof, it shall be his responsibility and duty 
and he shall have the power: 



 

(A) To see that all laws and ordinances of the City are duly enforced, and that all franchises and 
privileges granted by the City are faithfully observed. 

(B) To control, order and give directions to all heads of departments, subordinate officers and 
employees of the City, except elected officers and their respective staffs, and to transfer 
employees from one department to another; and to consolidate or combine offices, positions, 
departments or units under his direction. 

(C) To appoint and remove any officers and employees of the City except the elected officers and their 
respective staffs, subject to ratification by the City Council in the case of department heads. 

(D) To exercise control over all departments of the City government and over all appointive officers 
and employees thereof, except elective officers and their respective staffs. 

(E) To attend all meetings of the City Council unless excused therefrom by said Council, except when 
his removal is under consideration by the Council. 

(F)To recommend to the City Council for adoption such measures and ordinances as he deems 
necessary or expedient. 

(G) To keep the City Council at all times fully advised as to the financial conditions and needs of the 
City. 

(H) To prepare and submit to the City Council the annual tentative budget. 

(I)To purchase or cause to be purchased all supplies and equipment and to make arrangements for 
contractual services, for all of the departments or divisions of the City. 

(J) To make investigation into the affairs of the City, and any department or division thereof, and any 
contract, or the proper performance of any obligations of the City. 

(K)To investigate all complaints in relation to matters concerning the administration of the City 
government and inregard to the service maintained by public utilities in the City. 

(L) To exercise general supervision over all public buildings, public parks and other public property 
which are under the control and jurisdiction of the City Council. 

(M) To devote his entire time to the duties of his office and the interest of the City. 

(N) To perform such other duties and exercise such other powers as may be delegated to him from 
time to time by ordinance or resolution of the City Council. 

(O) In addition to the elective officers and their respective staffs, the position of City Attorney shall be 
excluded from the scope of the Manager's surveillance; however, the services and facilities of said 
City Attorney shall be made available to the City Manager. 

50-811. CITY MANAGER -- DUTIES. The council shall appoint a city manager 
to be the administrative head of the city government under the direction and 
supervision of such council and who shall hold office at the pleasure of the 
majority of the members thereof. Before entering upon the duties of his office, 
such city manager shall take the official oath for the support of the government 
and the faithful performance of his duties, and shall execute a bond in favor of the 
city in such sum as may be fixed by the council. He shall: 
1. Have general supervision over the business of the city. 
2. See that the ordinances and policies of the city are complied with and faithfully 
executed. 
3. Attend all meetings of the council at which his attendance is required by that 
body. 



 

4. Recommend for adoption to the council such measures as he may deem 
necessary or expedient. 
5. Make the appointment of all department heads, subject to such civil service 
regulations as may relate thereto. 
6. Prepare and submit to the council such reports as may be required by that 
body, or as he may deem advisable. 
7. Keep the council fully advised of the financial condition of the city and its 
future needs. 
8. Prepare and submit to the council a tentative budget for the next fiscal year. 
9. Perform such other duties as the council may establish by ordinance or 
resolution. 
10. Possess such powers as are vested in the mayor as provided in section 50- 
606. 

1-7-9 ORDERS AND DIRECTIONS: 
The City Council and its members shall deal with the administrative services of the City only through 
the City Manager, except for the purpose of inquiry, and neither the City Council nor any member 
thereof shall give orders to any subordinates of the City Manager. 
It shall be the responsibility of the City Council and its members to aid and assist in an advisory 
capacity any department head, individually or collectively, on any phase of policy and/or public 
relations, such association not to conflict with the administrative duties of the City Manager. 

50-808. POWERS -- DUTIES OF THE COUNCIL. The council shall have all 
powers delegated under general law, appoint a chief administrative officer to be 
known as the city manager, and confirm all appointments of department heads 
made by the city manager. 

Chapter 8: CORPORATE SEAL 
1-8-1: DESCRIPTION OF SEAL: 
The Corporate Seal of the City of Twin Falls, Idaho, shall be circular in form, with inner and outer  
circles. The outer circle to be one and seven-eighths inches (17/8") in diameter and the inner circle one 
and three-sixteenths inches (13/16") in diameter. It shall bear in the space between the circles "City of  
Twin Falls, Twin Falls County, Idaho," and upon the space within the inner circle "Seal." 

1-8-2: ADOPTION OF SEAL: 
The Seal, the impression of which is described in Section 1-8-1 above, is adopted and declared to be 
the Seal of the City. 

Chapter 9: INITIATIVE AND REFERENDUM 
1-9-1: CREATION OF RIGHT: 
The people of the City shall have the right to enact ordinances through initiative process, and to repeal 
ordinances through the referendum process, according to the procedures set forth in this Chapter. 

1-9-2 : NUMBER OF PETITIONERS REQUIRED: 
A petition to enact an ordinance by the initiative process or to repeal an ordinance by the referendum 
process shall be instituted by filing with the City Clerk a verified written petition requesting the 
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initiative or referendum, and there shall be attached or appended to the petition the signatures of 
registered electors of the City equal in number to twenty percent (20%) of the total number of 
registered electors registered to vote at the last general election in the City. 

1-9-3 : TIME FOR FILING PETITIONS: 
Referendum petitions with the requisite number of signatures attached shall be filed with the City 
Clerk not less than sixty (60) days following the final adoption of the ordinance to be subject to 
referendum. 

1-9-4 : PETITION REQUIREMENTS, TIME LIMITS: 
Referendum and initiative petitions shall conform with the requirements for signature, verification of 
valid petitions, printing of petitions, and time limits, except as expressly modified to meet the 
purposes of initiative and referendum to be as nearly as practicable as provided in sections 34-1701 
through 34-1705 of the Idaho Code. 

1-9-5 : ELECTION: 
A special election for initiative or referendum shall be provided not more than ninety (90) days  
following the certification of the petition, provided that in the event a municipal election 
will occur within ninety (90) days, the initiative and referendum shall be submitted at the time of the 
Municipal election. 

50-501. INITIATIVE AND REFERENDUM. The city council of each 
city shall provide by ordinance for direct legislation by the 
people  through  the  initiative  and  referendum.  Minimum 
requirements of the ordinance adopted shall be as follows: 
(1) Petitioners for initiative or referendum shall be equal 
to twenty percent (20%) of the total number of electors who 
cast votes at the last general election in the city; 
(2) Petitions for referendum shall be filed not less than 
sixty (60) days following the final adoption of the ordinance 
to be subject to referendum; 
(3) A special election for initiative or referendum shall be 
provided as prescribed in section 34-106, Idaho Code; 
(4) Requirements for signature, verification of valid 
petitions, printing of petition, and time limits, except as 
expressly modified herein, shall be as nearly as practicable 
as provided in chapter 18, title 34, Idaho Code. This section 
does not apply to bond elections. 

This section was repealed by the 2015 legislature and Initiative and Referendum 
is now controlled by a new State Statute. See Idaho Code 34-1801, et seq. 

http://legislature.idaho.gov/idstat/Title34/T34CH1SECT34-106.htm
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Public Hearing:      Monday,   October 5, 2015 

To:  Honorable Mayor Hall and City Council Members 

From:  Jonathan Spendlove, Community Development Department 
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AGENDA ITEM IV- 

 

Request: Request for Vacation of a 15’ utility easement along westerly boundary of Lots 1, 2, 3, 4, 5 & 6 Block 1 and 

a 15’ utility easement along easterly boundary of Lots 1, 2, 3, 4 and Tract A Block 2 of the Eldridge 

Commercial Subdivision located north of the intersection of Eldridge Avenue & Madrin Street c/o The 

Edmunds Group, LLC & Larry Fairbanks (app. 2747)  

Time Estimate: 

The applicant’s presentation may take up to ten (10) minutes.  Staff’s presentation may be up to five (5) minutes.   

Background: 

Applicant: Status: Owner Size:  Two  15’ x 612’(+/-) easements 

Edmunds Group LLC &  

Larry Fairbanks 

961 Wildwood Way 

Twin Falls, ID 83301 

208-539-1692 

edmunds@cableone.net 

 

Current Zoning:   M-2   Requested Zoning:   vacation of Utility 

easements within Eldridge Commercial 

Subdivision 

Comprehensive Plan:  

Commercial/Retail 

Lot Count:  10 Lot 

Existing Land Use:  Commercial 

Development under construction 

Proposed Land Use: 

Industrial/Commercial/Retail 

Representative: Zoning Designations & Surrounding Land Use(s) 

Ken Edmunds 

961 Wildwood Way 

Twin Falls, ID 83301 

208-539-1692 

edmunds@cableone.net 

 

North:  M-2, Residential/Madrin 

St 

East:   M-2, Commercial Storage 

South:  M-2,  Eldridge Ave/ 

Commercial 

West:   M-2, Undeveloped  

Applicable Regulations: 10-1-4, 10-1-5, 10-12-1 through 4, 10-16-1 & 2  

 

Approval Process: 

All procedures will follow the process as described in TF City Code:  10-16-1 

 

Vacations & Dedications require a public hearing before the Planning Commission where the public and the 

applicant will have the opportunity to make a presentation, ask questions, or voice their concerns. The Planning 

Commission will make a recommendation to the City Council that the vacation be granted or it may recommend 

a modification to the vacation, or it may recommend that the vacation be denied.  

 

The Council will conduct a public hearing and approve, modify or deny the vacation. Whenever public rights of 

way or lands are vacated, the Council shall provide adjacent property owners with a Quit Claim Deed for the 

vacated rights or way. 

 

Budget Impact: 

Approval of this request will have negligible impact the City budget. 

 

 

Regulatory Impact: 

Approval of this request will allow the applicant to proceed to the City Council with their request. Approval of 

this request will allow Edmunds Group, LLC and Larry Fairbanks to vacate specific utility easements within the 

Eldridge Commercial Subdivision. 
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History: 

In 2008, the owner of the above stated property went through the public hearing process with the Planning and 

Zoning Commission, and the City Council to create the Eldridge Commercial Subdivision consisting of 10 lots and 1 

tract. The plat was recorded in November 2008. 

On September 9, 2015 the Planning and Zoning Commission conducted a Public Hearing. During the meeting, no 

public comment was heard for or against this request. The commission recommended approval of this request by 

unanimous vote of those in attendance. 

Analysis:  

This is a request to vacate portions of a utility easement within the Eldridge Commercial Subdivision. During the 

platting process in 2008, a utility easement was placed on the plat along the exterior boundary of the subdivision. 

At the time of platting this was a common practice.  

 

Since the recordation of this plat, the common practice has been changed, no longer requiring utility easements 

along the exterior boundary.   As no structure may be built over a recorded easement, it limits the buildable space 

within a lot.  Current platting practices have shifted to requiring easements along street frontages to minimize 

intrusions to private property owners.  

 

Staff received authorization to vacate the identified easement from each of the required utility companies.  The 

described platted easement is potentially redundant and no longer needed.  

 

The owners of said property are requesting the recorded easement to be vacated in order to pursue building 

permits that will take place.  

 

The Engineering Department has reviewed this request and is supportive of the vacation. We have also received 

letters from all applicable utility companies in support of this vacation. 

 

Staff awaits the Council decision prior to preparing a Vacation Ordinance for this request. 

 

 

CONCLUSION:      

Should the City Council motion to approve this request, as presented, staff recommends approval be subject to 

the following condition(s): 

 

1. Subject to any and all requirements placed by applicable utility companies being met prior to publication of 

the Vacation Ordinance.      

 

Attachments: 

1. Vacation request – Applicant Submittal 

2. Vacation Exhibit – Applicant Submittal 

3. Zoning Vicinity Map 

4. Utility Company Approval Letters 

5. Site Pictures 
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Subdivision where proposed utility vacation is to 
take place. Looking South along Madrin Road.

Looking North along Madrin Road
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