Work Type Definition and Submittal Requirements

14.8 Freeway Modeling

Work Type Definition

Pages 1-3 detail the work type definition.  In order to become pre-qualified for this work type, please see the “Work Type Submittal Requirements” on pages 4-6.

I. Description
Any new or modified access points to the Interstate system, regardless of funding source, will require Interstate access approval by the FHWA.  Approval of Interstate Access Requests (IAR) is required by federal regulations as Non-regulatory Supplement (NS) 23 CFR 630C, item #3 (http://www.fhwa.dot.gov/legsregs/directives/fapg/0630csup.htm). The engineering and Operational Analysis is a report containing sufficient information to allow the FHWA to independently ascertain that all pertinent factors and alternatives have been properly considered.

Freeway modeling includes developing models to evaluate the operational conditions of both the AM and PM peak traffic periods for the existing roadway, the build-year conditions, and the design-year conditions.  This includes the collection of all required data, field site investigations, software data entry and analysis, model validation and calibration, alternative analysis, and Measures of Effectiveness (MOE) summaries and graphics.
Freeway Modeling projects are categorized by level and include the following Project Types:
A. Level 1 – Basic Freeway Modeling

Level 1 projects include modeling for the following Project Types in the categories Interstate and Non-Interstate National Highway System (NHS). Projects in this level must meet at least one of the following criteria:

a.
AADT < 40,000.

b.
New or modified service interchange in rural MN.

c.
Service interchange outside of I-494/I-694 beltline.

d.
Un-instrumented system.

e.
Modeling influence area < 4 miles.

B. Level 2 – Intermediate Freeway Modeling

Level 2 projects include modeling for the following Project Types in the categories Interstate and Non-Interstate National Highway System (NHS). Projects in this level must meet at least one of the following criteria:

a. 40,000 > AADT < 75,000. 

b. Construction or reconstruction of a service interchange. 

c. Modeling influence area between 4 and 6 miles.

d. Un-instrumented or instrumented system.

C. Level 3 – Complex Freeway Modeling
Level 3 projects include modeling for the following Project Types in the categories Interstate and Non-Interstate National Highway System (NHS). Projects in this level must meet at least one of the following criteria:

a. AADT> 75,000.

b. Construction or reconstruction of a system interchange.

c. Construction or reconstruction of a freeway commons area.

d. Instrumented freeway system.

e. Modeling influence area > 6 miles. 

D. Level 4 – Freeway Modeling Support

Level 4 encompasses the following: 

a. Peer to peer model review.

b. Planning, research, and studies that provide data, modeling, and analysis needed to address the modeling.

c. Supportive studies.

d. Modeling support services including but not limited to model review, calibration, and validation assistance, technical support, and training.
Note: Professional qualification of Level 3 will be qualified for Levels 1 and 2 if they are staffed locally to do the work and meet all other pre-qualification criteria.
Note: Professional qualification of Level 4 will be qualified for Levels 1, 2, and 3 if they are staffed locally to do the work and meet all other pre-qualification criteria.

II. Standards and Specifications
Standards and specifications required for a project under this work type may include the following:
A. Federal IAR Requirements (for operational analysis). 

B. MnDOT’s Modeling Guidelines and Calibration Parameters.

C. MnDOT’s Advanced CORSIM Manual.

D. See also Section III below
III. Provided By MnDOT
Information to be supplied by MnDOT for a project may include the following:
A. Federal Highway Administration’s (FHWA) policy from NS 23 CFR 630C, item #3.

B. American Association of State Highway & Transportation Officials (AASHTO) policy on Geometric Design of Highways and Streets. 

C. AASHTO Roadside Design Guide.

D. MnDOT’s Advanced CORSIM Manual.

E. MnDOT’s Modeling Guidelines.

F. MnDOT’s Signal Optimization and Timing Manual.

G. MnDOT Signal Design Manual.

H. Current MnDOT Road Design Manual.

I. Current Highway Capacity Manual.

J. Current Traffic Software Integrated System (TSIS) software or equivalent micro-simulation software package pre-approved by MnDOT and FHWA.

K. Current Synchro/SimTraffic software.

L. Manual of Transportation Engineering Studies.

M. Geometric layout.

N. Roadway and signing plans.

O. Traffic control for signals and ramp meters.

P. Traffic Demand Data for arterials (turning movements) and freeway systems (mainline and ramp counts).

Q. Field review.
IV. Provided by Consultant

Deliverables to be supplied by the consultant for a project may include the following:

A. Operational analysis to fulfill requirements for Interstate Access Requests (IAR)
B. Link-Node Diagram.

C. Lane Schematics. 

D. Balanced Traffic Dataset.

E. Origin-Destination (O-D) Matrix.

F. Calibration graphics and charts.

G. Quality Assurance/Quality Control (QA/QC) worksheets.

H. Electronic CORSIM and Synchro files or approved equal micro-simulation package and Synchro files.
I. MOE Graphic and Tabular Results. 

J. Interstate Access Justification Report.
K. Firm deliverables must include a documented Quality Assurance/Quality Control (QA/QC) process.
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Work Type Submittal Requirements

A consultant firm becomes pre-qualified based on the qualifications of the personnel that are employed by the firm.
	Key Personnel Requirements

	Minimum Number of Staff:
	· At least two professional licensed engineers are required for Level 1 and Level 2 projects and these personnel must have demonstrated experience in the activities normally associated with this modeling work.  One of the professionals is required to perform independent checks of data, review model validation and calibration, and reports of the other.  

· At least three professional licensed engineers are required for Level 3 and 4.  One of the professionals is required to perform independent checks of data, review model validation and calibration, and reports of the others.  

· Sufficient professional and technical support personnel to complete the work must be documented.

	Professional Certification/Licensure:
	· At least one of the engineers must be a Minnesota Board Registered Professional Civil Engineer as specified under Minimum Number of Staff.

	Work Type Submittal Requirements*

	I. Resume and Relevant Project Experience Form (Form PQ1)
Submit in Word format
	A. Complete Parts 1, 1A, and 2 of Form PQ1
Part 1: Fill out general information and  names of personnel
Part 1A: 
Level 1 and Level 2 modeling requires approval from the local FHWA District Office.

· Satisfactory experience must be demonstrated on at least two modeling projects for the level of modeling for which pre-qualification is sought, either Level 1 or Level 2 complexity projects, that have been completed within the last four years; and  

· Satisfactory experience on at least one modeling project for the level for which pre-qualification is sought on the Minnesota State Highway System or NHS.  The purpose of this qualification is to demonstrate an understanding of MnDOT’s modeling guidelines and standards; and

· Staff of local office must be capable of total completion of the project. 

Level 3 modeling of system interchange requires approval from the FHWA Washington D.C. Office.

· Satisfactory experience must be demonstrated on at least three modeling projects meeting Level 3 modeling criteria that have been completed within the last six years; and  

· Satisfactory experience on at least one Level 3 modeling project on the Minnesota State Highway System or NHS within the last four years.  The purpose of this qualification is to demonstrate an understanding of MnDOT’s modeling guidelines and standards; and

· Demonstrate they have the tools and expertise to quickly and efficiently restructure the model to evaluate and test alternatives; and

· Staff from firm’s out-of-state offices may provide project specific expertise to support the modeling, but the project management or QA/QC must be by the local office.

Note: Professional qualification of Level 3 will be qualified for Levels 1 and 2 if they are staffed locally to do the work and meet all other pre-qualification criteria. 
Level 4 Modeling 

· Satisfactorily demonstrate that they have provided peer-to-peer review for modeling projects of Level 3 complexity; and

· Satisfactorily demonstrate that they have prepared and delivered TSIS training; and 

· Meet the Level 3 requirements; and

· At least one of the professional licensed engineers must have a minimum of six years of work experience and knowledge with CORSIM, and have demonstrated advanced modeling expertise with large, complex projects.

Note: Professional qualification of Level 4 will be qualified for Levels 1, 2, and 3 if they are staffed locally to do the work and meet all other pre-qualification criteria.
Part 2: Project Examples listed must correlate to those described below in “Project Example Requirements.” 
Part 3: Not applicable for this work type.

	II. Project Example Requirements
Submit in PDF format
	A. Submit one example modeling project performed on the Minnesota State Highway System or National Highway System representative of the modeling level for which pre-qualification is being sought. The submittal must include the firm’s procedures for calibrating and validating the model and QA/QC process.   Projects must have been produced in accordance with Federal and MnDOT’s guidelines and standards.



	III. Proof of Professional Certification/Licensure
Submit in PDF format
	A.
Provide a current copy of the applicable Professional Certification/ Licensure.

	*Work Type Submittal Instructions:

Create a flash drive that includes the following individual files or folders in this order:

I.
Resume and Relevant Project Experience Form (Form PQ1)

II.        Project Example Requirements (this should be a folder that includes individual files clearly named according to Part 2 of the PQ1)

III. 
Proof of Professional Certification/Licensure

Each file should be saved in the format identified above.

Submit 5 copies of the flash drive. 
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