FaCiIitieS Deve|0pment Manua| Wisconsin Department of Transportation
Chapter 3  Facilities Development Process
Section 15 Complex or Unique Projects

FDM 3-15-1 Project Management Plans September 23, 2009

FDM 3-15-1 (Project Management Plans) moved from 3-1-25. No text additions or edits.

1.1 Background

On August 10, 2005, the President signed into law the new surface transportation act, the “Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users” (SAFETEA-LU). The requirement for the
Project Management Plan (PMP) and an Annual Financial Plan are contained in section 1904(a) of SAFETEA-
LU. This provision amends 23 U.S.C. 106(h) by indicating that a project with an estimated cost of $500 million or
more, defined as a major project, shall submit a Project Management Plan (PMP) and an annual financial plan
for review FDM 3-1-30. The PMP shall document the procedures and processes that are in effect to provide
timely information to the project decision makers to effectively manage the scope, costs, schedules, and quality
of, and the Federal requirements applicable to the project and the role of the agency leadership and
management team in the delivery of project.

This PMP guidance is to assist the recipient of Federal financial assistance in the preparation of a PMP to meet
the requirements of SAFETEA-LU. The intent of this guidance is to provide a general framework in which
modifications can be made in order to produce a PMP that will most effectively serve the State Transportation
Agency (STA), the FHWA, and other sponsoring agencies throughout the project continuum.

1.2 Initial Project Management Plan - General

Major projects are monitored from planning to operations. The PMP will help the management team maintain a
constant focus towards delivering the major project in accordance with the customers’ needs, wants, and
expectations. Major projects must be delivered in a manner that captures the public’s trust and confidence in the
State and Federal transportation agencies’ ability to effectively and efficiently deliver a quality product.

For most projects the recipient of Federal financial assistance will be a State Transportation Agency (STA).
Therefore, the STA will prepare the PMP. A draft of the PMP must be submitted to the FHWA for review prior to
approval of the NEPA decision document. The FHWA will provide comments and the STA must submit a PMP
for approval within 90 days of the date of the signed NEPA decision document (e.g. EA/ FONSI, Record of
Decision).

For the first PMP, the FHWA Major Projects Team must provide concurrence prior to the FHWA Division Office
approval. After that, either the Division or Headquarters Offices may request FHWA Headquarters review and
concurrence prior to the Division’s approval of subsequent PMP revisions. The PMP is to be a living document
in which revisions will be issued as the project progresses in order to add, modify, or delete provisions that will
result in the most effectively managed project. At a minimum, the PMP should be revised and approved prior to
the authorization of federal-aid funds for right of way acquisition and prior to authorization of federal-aid funds
for construction.

1.3 Purpose

The Project Management Plan is the guide for implementing the major projects and documents assumptions
and decisions regarding communication, management processes, execution and overall project control. The
ultimate purpose of the Project Management Plan is to clearly define the roles, responsibilities, procedures and
processes that will result in the major project being managed such that it is completed:

- On-time,

- Within budget,

- With the highest degree of quality,

- In a safe manner for both the individuals working on the project and for the traveling public, and

- Ina manner in which the public trust, support, and confidence in the project will be maintained.
The PMP addresses all phases of the major project life cycle, and ensures that the project will be managed
holistically and as a continuum, not incrementally as the project progresses. It is essential that the PMP

establish the metrics by which the success of the project is defined. It is expected that all sponsoring agencies
will endorse the PMP.
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1.3.1 Topics

The following topics form the basic contents for the PMP. The intent of the following sections is to provide a
general framework in which modifications can be made in order to produce a PMP that will most effectively
serve the STA, the FHWA, and other sponsoring agencies throughout the project continuum. References to

existing STA documented processes may be used in the PMP.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

. Project Descriptions and Scope of Work

. Goals and Objectives

. Project Organizational Chart, Roles, and Responsibilities
. Project Phases

. Procurement and Contract Management

. Cost Budget and Schedule

. Project Reporting and Tracking

- Executive Summary
- Project Activities and Deliverables
- Action Items/Outstanding Issues
- Project Schedule
- Project Cost
- Project Quality
- Other Status Reports
Internal and Stakeholder Communications

Project Management Controls (Scope, Cost, Schedule, Claims, etc.)
- Risk Management Plan
- Scope Management Plan
- Scheduling Software
- Cost Tracking Software
- Project Matrices
- New and Innovative Contracting Strategies
- Value Engineering, Value Analysis, and Constructability Reviews
- Contractor Outreach Meetings
- Partnering
- Change Order and Extra Work Order Procedures
- Claims Management Procedure
- Other Programs
Design Quality Assurance / Quality Control (QA/QC)
Construction Quality Assurance / Quality Control (QA/QC)
Environmental Monitoring
Right of Way
Safety and Security
Traffic Management
Project Communications (Media and Public Information)
Civil Rights Program
Closeout Plan
Project Documentation
Other Possible Sections

Appendices
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22. Executive Leadership Endorsement

Other items may be added depending on the project’s characteristics.

FDM 3-15-5 Project Financial Plans September 23, 2009

FDM 3-15-5 (Project Financial Plans) moved from 3-1-30. No text additions or edits.

5.1 Background

On August 10, 2005, the President signed into law the new surface transportation act, the “Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users” (SAFETEA-LU). The requirement for an
Annual Financial Plan is contained in section 1904(a) of SAFETEA-LU. This procedure describes when a
Financial Plan is required based on the total project cost.

5.2 Process for $100 to $500 million projects

Section 1904(a)(2) of the Safe, Accountable, Flexible, Efficient Transportation Act: A legacy for Users
(SAFETEA-LU) added a new section, 23 USC 106(i), which requires recipients for federal financial assistance
for projects with a total cost of between $100 million and up to $500 million in year-of-expenditure dollars, to
prepare an annual financial plan. Unlike financial plans for projects which cost in excess of $500 million, FHWA
does not formally approve the plan that is prepared. However, it must be available for their review.

For determining whether the project costs exceed $100 million, the Department will look at the total cost
estimate for the project limits set forth in the Record-of-Decision or the final environmental determination.

5.2.1 Initial Financial Plan

For projects in the $100 to $500 million dollar range, the initial financial plan may be developed and completed
at the earliest feasible point in the project development process but it needs to be finalized before requesting
FHWA authorization to obligate federal funds for the first significant construction contract for the project.
Therefore, the financial plan will be submitted to FHWA by the due date for submitting the form FHWA-37 to the
Bureau of Financial Services (BFS) according to the letting schedule shown in EDM 19-1 Attachment 1.2.

In order to ensure timely completion of the financial plan, the following steps should be completed:

- Six months prior to the letting date for the first significant construction project, staff from the Office of
Policy Budget and Finance (OPBF) and the Bureau of State Highway Programs (BSHP) will contact
the project manager regarding the need to complete the financial plan.

- Staff from OBPF and BSHP will compile a draft of the financial plan schedules required: Cost
Estimate, Implementation Plan, Financing and Revenues, and Cash Flow and meet with the project
manager to ensure the anticipated project schedule has been accurately reflected in FIIPS.

- The project manager will submit to BSHP and OPBF an identification of potential risks and mitigating
factors to the project that will be included as part of the financial plan.

- The director of the OPBF and the administrator of DTIM will sign the letter of certification included with
the plan on behalf of the Department. OPBF staff will then submit the plan to the FHWA Wisconsin
division office. OPBF will retain a signed copy of the financial plan.

5.2.2 Annual Update to the Financial Plan

In order to ensure timely completion of the annual update to the financial plan, the following steps should be
completed:

- The required annual update will be completed by September 30 of each year with financial information
as of June 30™.

- Staff from OBPF and BSHP will compile a draft of the financial schedules needed to update the
financial plan and meet with the project manager to ensure the anticipated project schedule has been
accurately reflected in FIIPS.

- The project manager will submit to BSHP and OPBF an updated list of potential risks to the project
that will be included in the annual update. The project manager will be responsible for explaining the
reasons for significant changes to the either the cost or schedule of the project when compared to the
previous financial plan for the project.

- The director of the OPBF and the administrator of DTIM will sign the letter of certification included with
the plan on behalf of the Department. OPBF staff will then submit a copy of the plan to the FHWA
Wisconsin division office.
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5.3 Process for projects in excess of $500 million

Section 1904(a)(2) of the Safe, Accountable, Flexible, Efficient Transportation Act: A legacy for Users
(SAFETEA-LU) amended 23USC106(h) to require financial plans for projects expected to cost $500 million or
more in year of expenditure dollars. FHWA must formally approve the plan before federal funds may be
authorized for construction.

For determining whether the project costs exceed $500 million, the Department will use the total cost estimate
for the project limits set forth in the Record-of-Decision or the final environmental determination.

5.3.1 Initial Financial Plan

For projects estimated to cost in excess of $500 million, the initial financial plan may be developed and
completed at the earliest feasible point in the project development process but it needs to be finalized before
requesting FHWA authorization to obligate federal funds for the first significant construction contract for the
project. Therefore, the financial plan must be approved by FHWA no later than the date FHWA authorizes
advertising for bids for the first significant construction project. For additional information, see FDM 19-1
Attachment 1.2.

In order to ensure timely completion of the financial plan, the following steps should be completed:

- 12 months prior to the letting date for the first significant construction project, project team staff shall
contact the Office of Policy Budget and Finance (OPBF) and the Bureau of State Highway Programs
(BSHP) staff regarding the need to complete the financial plan. FHWA Wisconsin Division staff will
also be invited to participate in the development of the initial financial plan.

- Staff from OBPF, BSHP and the project team will meet to assign responsibility for preparing necessary
schedules and other information to be included in the plan to be submitted to FHWA as identified in
Table 1.

- OPBEF staff will coordinate the development of the financial plan document and working with the
project team schedule the review of the plan by the Oversight committee. OPBF staff will then submit
the plan to the FHWA Wisconsin division office. OPBF will retain a signed copy of the plan submitted
to FHWA.

5.3.2 Annual Update to the Financial Plan
In order to ensure timely completion of the annual update to the financial plan, the following steps should be
completed:
- The required annual update will be completed by September 30 of each year with financial information
as of June 30"

- Staff from OPBF, BSHP, and the Project team will meet, as needed, during the year to review and
discuss significant changes to the project cost and estimate.

Table 5.1 Information Needed for Financial Plan

Financial Plan Component

Responsible Organizational Unit

Executive Summary

OBPF

Project Progress Summary

Project Team

Current Cost Estimate

Project Team

Cost Estimate by Cost Element

Project Team

Basis of Estimate

Project Team

Implementation Plan

Project Team

Contract Schedule

Project Team

Project Financing and Revenues OBPF/BSHP
Overall Financial Plan OBPF/BSHP
Federal Funds OBPF/BSHP
State Funds OBPF/BSHP
evenue Assumptions, Risks, and Mitigation OBPF/BSHP
Project Cash Flow OBPF/BSHP/Project Team
Other Factors OPBF/Project Team
Wisconsin Budget OPBF
Cost and Schedule Containment Strategies Project Team
Schedule for Annual Updates OBPF

Additional Factors

Project Team

Cost and Revenue History

OPBF — Revenues Project Team - Cost

Cost and Revenue Trends

OPBF/Project Team
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Cost Trends over Past Year Project Team
Revenue Trends over Past Year OPBF
Revenue Shortfall Mitigation OBPF
Summary of Significant Cost Reductions Project Team
Summary of Significant Cost Increases Project Team
FDM 3-15-15 Value Engineering December 20, 2013

| FDM 3-15-15 (Value Engineering) moved from FDM 1-15. Renumbered section with no text additions or edits.

15.1 Originator

The originator of this chapter is the Chief of the Project Services Section, Bureau of Project Development. Direct
guestions or comments about Value Engineering to:

- Dan Tyler, P.E., State Value Engineering program manager (VEPM), (608) 267-7945,
daniel.tyler@dot.wi.gov, or

- Don Greuel, P.E., Chief, Project Services Section, (608) 516-1793 or donald.greuel@dot.wi.gov.

15.2 Introduction to Value Engineering

Value Engineering (VE) is defined by the Society of American Value Engineers! as “the systematic application of
recognized techniques which identify the function of a product or service, establish a value for that function, and
provide the necessary function at the least overall cost. In all instances, the required function should be
achieved at the lowest possible life-cycle cost consistent with requirements and/or performance, maintainability,
safety, and aesthetics.” Value can be increased by improving function and/or reducing costs.

Wisconsin Department of Transportation (WisDOT) recognizes the need for the prudent use of resources while
delivering a quality transportation program. The goals of a VE study can include improving quality, minimizing
total ownership costs, reducing construction time or cost, simplifying construction, increasing safety, enhancing
operations, and meeting environmental and ecological goals. While VE is relevant to many processes and is
used across many sectors, this chapter focuses on transportation projects.

States with active VE programs have realized additional benefits beyond design improvements and cost
savings, such as continual improvement of standards and policies, accelerated incorporation of new materials
and construction techniques, employee enthusiasm through participation in agency decisions, and increased
skills obtained from team patrticipation.

Value engineering analysis is accomplished through a workshop, during which a multidisciplinary panel of peers
led by a qualified VE Team Leader reviews a project according to a prescribed job plan and recommends
changes to increase value. Workshops often occur over 3 to 5 days and take place near the proposed project
site, and are staffed by individuals with expertise relevant to the project but not immediately involved with the
project’s design.

This procedure provides guidance on the use of VE by explaining when a study is required, various stages of a
project’s life where VE may be applied, how to set up a VE study and the roles of various WisDOT staff in VE.

15.3 Policy and Application

15.3.1 Federally Required Value Engineering Studies

Pursuant to Federal Highway Administration (FHWA) requirements under MAP-212, a VE analysis shall be
conducted on:

- Each project on the National Highway System (NHS) receiving Federal Aid with an estimated total cost
of $50 million or more

- Each bridge project on the NHS receiving Federal Aid with an estimated total cost of $40 million or
more

- Any other project the USDOT Secretary determines to be appropriate

A project is defined by the scope identified in the NEPA Environmental document, which includes the portion of
a highway that a state or local unit of government proposes to construct, reconstruct, or improve. The total cost
includes all design, right-of-way, construction, and associated costs from all project phases, as reported in the
environmental document. A project may consist of several contracts or phases over several years. A VE
analysis is required on either the whole project, a segment of the project, or on an element of the project, during

! http://www.fhwa.dot.gov/ve/
2 http://www.thwa.dot.gov/legsregs/directives/orders/13111a.htm
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some phase of the Department’s Facilities Development Process.

Best practice is to review and determine VE requirements with FHWA as soon as the estimated total project
cost is determined. There are no provisions in MAP-21 that authorize FHWA to grant a waiver or exemption to
the requirement to conduct VE analyses.

Regions are responsible for implementing the VE program and complying with its requirements. Central Office
facilitates the statewide VE program and uses the results of VE studies to prepare the Department’s required
annual VE summary report, evaluate the VE program guidance and cost effectiveness, and recommend
changes to the program as needed.

Note: Thresholds for required VE studies were changed with MAP-21. All projects authorized for Federal
funding before October 1, 2012 are required to provide VE according to previous requirements:

- Each project on the Federal Aid system with an estimated total cost of $25 Million or more, or
- Each bridge project with an estimated total cost of $20 Million or more, and
- Any other project the Secretary determines to be appropriate.

15.3.2 Value Engineering on Projects Beyond Federal Requirement
A VE study may be beneficial to a project with an estimated total cost between $25 million and $50 million
(authorized for Federal funding on or after October 1, 2012). In this case, contact the State VEPM to review the
scope of the project to determine whether VE is likely to yield a return on its investment.
Consider a VE analysis for any project involving:

- Scopes or estimates that substantially exceed initial values, or that grow complex over a long period of

time
- Complex traffic control or staging/phasing, or right-of-way or utility requirements
- Extensive or expensive environmental, geotechnical, or structural requirements

- Other multidisciplinary workshops such as road safety audits, context sensitive solution workshops,
etc.

- Complex technical issues, challenging project constraints, unique requirements, or competing
community and stakeholder objectives

15.3.3 Other Value Engineering Applications

VE analysis may be applied to policies, standards, procedures or specifications. VE may be performed on a
Region-wide basis, along a corridor, along several projects, or on a network of roadways (major, interstate,
local, etc.)

When a VE study is not required but is performed because of its potential to improve value, follow the
procedures in this chapter and report the results of the study to the State VEPM.

15.4 Scheduling a Value Engineering Study
When a VE study is warranted under EDM 1-15-1.3, contact the State VEPM to set up a VE study. Following are
the steps for selecting a team and structuring the study.

Most VE studies are conducted by consultant firms under Master Contract. However, if a project’s design
contract includes VE services, follow all procedures in this chapter.

See Attachment 1.1 and Attachment 1.2 for a description of the roles and responsibilities of Consultant, Region,
and Central Office personnel.

15.4.1 Project Identification/Selection

Complete a VE Work Order Request Form (WisDOT personnel click on link under Work Order Requests
http://dotnet/dtsd/projdev/consultant/index.htm) and submit it to the State VEPM as soon as a VE need is
identified. The State VEPM selects a VE consultant, completes the request, and submits it to the Contract
Administration Section for approval, then returns the approved copy to the Project team. Each VE study is
performed under one Work Order, which is executed between the VE consultant and the WisDOT Region /
Project Manager. See FDM 8-20 for consultant contracting procedures.

The scope of a VE study may include one project or a series of projects. Adjacent projects that share geometric
elements or construction staging, or projects on a corridor, can sometimes be combined into one VE analysis.
Review the proposed scope with the State VEPM and the VE Team Leader and determine the appropriate
scope of each VE study, and confirm the scope in writing with FHWA.

Apply VE as early as practical in project development. In doing so, the VE study is less likely to conflict with the
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project schedule, recommendations are less likely to require extensive design re-work, and the project team is
more likely to be receptive to VE recommendations. However, adequate project data and preliminary design
must be available for the VE team to analyze. Work with the State VEPM and FHWA VE coordinator to
determine the most appropriate time to hold the VE study.

Common project development stages when VE is applied with the best results include:

- Scoping of project concepts and alternatives to be studied — this is often referred to as a “Value
Planning” study

- Development and evaluation of alternatives and alignments, and their environmental impacts
- Development of preliminary roadway and bridge design, typically near 30% design

Examples of VE applications for Major Projects are discussed Attachment 1.3. At a minimum, any VE analysis
required per EDM 1-15-1.3.1 shall be conducted prior to completing the project’s final design.

15.4.2 Team Leader Selection

For Federally-required VE studies, the VE firm selected must not be the same as the design or environmental
firm selected for the project under study.

WisDOT retains several VE consultants on two-year Master Contracts for quick access to qualified VE Team
Leaders and participants. The State VEPM is responsible for soliciting and maintaining the VE master contracts.
The number of Master Contracts in each biennium is based on the probable amount of work anticipated. To be
considered for a Master Contract, a VE firm must employ qualified Team Leaders.
To be eligible to lead a WisDOT VE study, a VE Team Leader must:

- Not be employed by the same firm as the design or environmental firm for the project under study

- Be certified by the Society of American Value Engineers as a Certified Value Specialist (CVS)

- Be fluent with the current VE Job Plan (Attachment 1.1) and FHWA VE requirements

- Demonstrate past performance leading VE studies, with references

- Have a record of presenting practical solutions, indicated by a high number of recommendations
implemented compared to the number of recommendations made.

- Be skilled in facilitating workshops and motivating a diverse group to produce creative solutions
- Have engineering background, with experience in transportation projects

- Be familiar with the requirements, standards, and policies of the affected regulatory and
environmental agencies

- Be employed by a firm on or eligible for WisDOT’s roster of engineering consultants. See FDM 8-5-45

The State VEPM facilitates connecting VE Team Leaders with project teams based on schedule, work load,
areas of expertise, and likelihood of success.

Convey relevant project information to VE Team Leader

In order to define the objectives of a VE study and select an appropriate team, the WisDOT project team must
provide basic information to the VE Team Leader. To the extent practicable, provide the VE Team Leader with
current design information such as plans, alternatives, estimates, and other reports. Discuss with the VE Team
Leader any specific project concerns or constraints, and objectives for the VE study. At a minimum, provide the
Team Leader with a project overview to help the VE team leader select and appropriate VE team.

15.4.3 Team Selection

A VE team is a multidisciplinary group of individuals, none of whom may be directly involved in the day-to-day
design or management of the project being studied. The team’s expertise should include the major areas
anticipated to be evaluated. Representatives from diverse disciplines other than engineering may provide
greater objectivity to the study.

The VE Team Leader is responsible for selecting and managing the VE team, and will recommend relevant
individuals from their network of subject matter experts. Team members can also include experts from other
agencies, elected officials, or interested citizens.

Each VE team should include WisDOT staff, from any region or Statewide Bureau, to contribute expertise on
both subject matter and State policies and procedures. Consider inviting personnel from the Bureau of Traffic
Operations and Bureau of Structures to participate in each VE study. Including WisDOT personnel on VE study
teams results in more relevant, implementable VE recommendations.

The VE consultant shall obtain the approval of the region Project Manager and State VEPM on the scope of the
VE study, as well as the study team members included.
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15.4.4 Study Set-up

Coordinate the VE study details with the VE Team Leader. Some of these elements influence the cost of the VE
study and need to be determined prior to executing a Work Order.

- Date and time of study VE studies vary in length based on project complexity, by are often 3 to 5 days
long and occur during one week. The VE team leader will recommend an agenda for the study.
Structure the agenda to accommodate travel by VE team participants, and attendance by key WisDOT
personnel.

- Location of study Some studies are held in conference rooms at region offices, but are often effective
when moved offsite, to a nearby conference or meeting facility of any kind. The study location must be
conducive to the VE team focusing fully on the study, without distractions.

- Site Visit Many VE project teams greatly benefit from a site visit. When a site visit is part of the
agenda, a study location near the project site is recommended. A representative from WisDOT who is
familiar with the site should act as a guide for the VE study team. Site visits are usually made in a
State van (arranged by WisDOT PM) or rented van (arranged by VE Team Leader.)

- In-brief meeting At the beginning of each VE study, the project/design team briefs the VE team on the
project design and decisions to-date, as well as constraints and goals for the VE study. The in-brief
meeting is a valuable opportunity to solicit input and participation from project stakeholders, which can
include WisDOT, FHWA, local municipalities, and others. At a minimum, the Project Manager shall
establish a meeting for the in-brief session, and invite the State VEPM, the project’'s FHWA
representative, the project’s Design Oversight liaison (BPD), and representatives from the Bureau of
Traffic Operations and Bureau of Structures. Provide this invitation as soon as possible after the VE
agenda is determined.

- Out-brief meeting At the conclusion of each VE study, the VE team presents its recommendations to
WisDOT. In coordination with the VE Team Leader, the project manager shall establish a meeting time
and place for the out-brief, and invite interested or affected stakeholders (as described below in FDM
1-15-1.6).

15.5 Conduct a Systematic Functional Analysis VE Study

The VE study itself is administered in accordance with a standard Job Plan (Attachment 1.1), by the VE Team
Leader. During the study, involvement by the WisDOT project team is usually minimal. Designate an individual
on the project team as a point of contact for the VE team, to answer questions or furnish additional information
requested.

15.6 Presentation of Recommendations

At the conclusion of each VE study, the VE Team presents its recommendations to the WisDOT project team
and other interested stakeholders. It is imperative that project personnel, region managers, and other interested
decision-makers attend the out-brief meeting, and ask any questions directly of the VE team.

At a minimum, the Project Manager in coordination with the VE Team Leader shall establish a meeting for the
out-brief session, and invite the State VEPM, FHWA, Bureau of Project Development, Bureau of Traffic
Operations, and Bureau of Structures (if the project includes any structures), and region managers.

After the VE study is completed, the VE consultant shall prepare and deliver to WisDOT a complete draft report
of the VE study. It is recommended that the draft report be furnished to WisDOT in electronic (PDF) format. The
report must be completed in a timely manner (as specified in the Work Order), and give a complete, clear, and
thorough account of the VE study considerations and recommendations.

15.7 Implement Approved Recommendations
The WisDOT project team is responsible for implementing accepted VE recommendations.

After the completion of the VE study and receipt of the draft VE report, the Project team, in consultation with
region management, must determine which VE recommendations to implement. It is desirable for the project
team convene an additional meeting to review the VE recommendations. Give serious consideration to all VE
recommendations, even those that represent significant changes to the project design. Revise the estimated
savings if necessary, and note any conflicts with project parameters. Contact the VE Team Leader if necessary
for corrections to the draft report or for additional clarifications.

Likewise, understand that the VE team works with limited information; do not accept VE recommendations that
violate previous commitments or other project objectives or parameters not adequately considered by the VE
team.

Ultimately, determine which recommendations to accept or reject, and document rationale for each decision
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alongside each recommendation on the VE summary worksheet (Attachment 1.4). Provide a list of these
decisions to the VE Team Leader for inclusion in the final VE report and to the VEPM for statewide reporting.

Approved VE recommendations shall be implemented through revision of the project design documents.
Changes made as a result of the VE study should be noted in desigh documentation, including the DSR.

15.8 Reporting Requirements

For each VE study, the VE Consultant shall provide the Department a complete final report of the VE study. The
report must thoroughly document each phase of the VE study, along with summary information.

Provide a full electronic (PDF) copy and one full paper copy to the State VEPM, to be retained in Central Files.
Additional copies should be distributed at the Project Manager’s discretion.

For each VE study, all VE alternatives shall be summarized on Attachment 1.4. This worksheet consists of a
summary description and details of each VE alternative considered, their acceptance status, and final VE
estimated cost avoidance. A draft of form DT1342 (Value Engineering Summary) shall be included with each VE
final report, which the Project team will update with implementation data.

The State VEPM retains records of all VE studies completed, and compiles the required annual report to FHWA.
This report helps keep stakeholders aware of VE accomplishments and results, and serves to promote VE as a
team effort of the entire department.

LIST OF ATTACHMENTS

FDM 3-15 Attachments 15.1 to 15.4 (relating to value engineering) moved from FDM 1-15 Attachment 1.1 to 1.4. Renumbered
attachments with no text additions or edits.

Attachment 15.1 Value Engineering Job Plan

Attachment 15.2 Roles and Responsibilities

Attachment 15.3 Value Engineering Studies on Major Projects

Attachment 15.4 VE Recommendations Summary Worksheet

FDM 3-15-20 Accelerated Construction Technology Transfer March 4, 2013

| FDM 3-15-20 (Accelerated Construction Technology Transfer) moved from FDM 1-20. No text additions or edits.

20.1 General

Questions or comments about accelerated construction technology transfer should be directed to Don Greuel,
Project Services Section Chief, Bureau of Highway Development, at (608) 267-7774.

20.2 Accelerated Construction Technology Transfer

An Accelerated Construction Technology Transfer (ACTT) workshop focuses on achieving the objective of "Get
in, Get out, and Stay out". Using national transportation leaders to identify strategic planning goals, innovative
techniques, and newer technologies, the ACTT process has proven to be a viable approach to addressing the
construction time and traffic congestion concerns of today's large, complex multi-phase projects.

The ACTT concept was originated by the Transportation Research Board (TRB) in conjunction with FHWA and
the Technology Implementation Group (TIG) of the American Association of State Highway and Transportation
Officials (AASHTO). Following the completion of two pilot workshops, one in Indiana and one in Pennsylvania,
the originating task force, A5T60, passed the concept off to FHWA and TIG to continue the effort. They have
done so by coordinating a series of ACTT workshops around the country. The publication of FHWA's ACTT
Implementation Memorandum and accompanying ‘How To' Guide in October 2005 brought the program to the
next level by offering step-by-step guidance for States adopting ACTT as standard practice.

The ACTT process is successful because no one person or organization serves as the driving force,
Accelerated Construction Technology Transfer is a collaborative effort in the truest sense of the word. It works
because it brings together public and private sector experts from across the country in a setting that encourages
flexibility and innovation.

Note that conducting an ACTT workshop on a project does not meet the requirements of a mandatory value
engineering study as discussed in FDM 1-15-1.4.1.

For more information see the FHWA website http://www.fhwa.dot.gov/construction/accelerated/.
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FDM 3-15-25 Metrics As Built Plans October 26, 2015

| FDM 3-15-25 (Metrics As Built Plans) moved from 3-10-11. No text additions or edits.

25.1 Introductions

For a period of time in the 1990’'s and early 2000’s WisDOT converted its highway design and construction
operations to metrics. As a result, there are numerous metric AS BUILT plans. This procedure is intended to aid
designers in reviewing metric plans. It contains basic descriptions of the units, conventions for writing the terms,
and conventions for rounding and converting from the U.S. system.

WisDOT used a version of metrics known as the International System of Units (SI). An international standard,
called “ASTM E380,” provides guidelines for the proper use of SI metrics. WisDOT used that standard, except
that American spelling of “liter” and “meter” were used, rather than the French “litre” and “metre.”

Note: This procedure was moved from FDM 11-1-3 and revised.

25.2 The Basics

All units are based on decimal mathematics. A kilometer is 1000 meters and a kilogram is 1000 grams (you will
understand later why there are no commas). Here are some basics that apply to highway design:

1. Meter (m): The basic measure of distance in the metric system, a little longer than a yard.
. Liter (L): The metric system's basic measure of liquid, a little larger than a quart.
. Gram (g): For weighing small quantities. A paper clip weighs about a gram.

. Time (s): The second, the basic measure of time, remains the same as in the U.S. system.

a A WO DN

. Temperature (°C): The basic unit of temperature is the degree Celsius. This scale defines the
freezing point of water as 0°C and the boiling point as 100°C.

6. Angles: Although the radian is the metric unit of angular measure, WisDOT will continue to measure
plane angles using degrees (°), minutes (‘) and seconds (*).
25.3 Terminology

25.3.1 Special Units
These basic metric units have been used to develop special units of measure to describe other measurable

attributes.
Table 25.1 Special Metric Units
Measurable Attribute Unit Symbol Expression
Frequency of periodic phenomena hertz Hz Hz = st
Force newton N N = kg'm/s?
Energy or work joule J J=Nm
Power watt W W =J/s
Pressure or stress pascal Pa Pa = N/m?

25.3.2 Derived Units

Other measurable attributes can be expressed as combinations of the metric units listed above rather than
creating more special units. Some of these are defined below:
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Table 25.2 Derived Units

Measurable Attribute Unit Expression
Acceleration Meters per second squared m/s?
Area square meter m?
Density kilogram per cubic meter kg/m?3
Velocity meters per second m/s
Volume cubic meter m?3

25.3.3 Multiplication Factors

Sometimes, the units shown above are too large or too small to be practical for use in engineering calculations.
To remedy this, metrics uses a series of prefixes to adjust the order of magnitude of its units. Some of the more
common prefixes are listed below.

Table 25.3 Common Metric Prefixes

Prefix Symbol Order of Magnitude Examples

mega M 1 000 000 megapascal (MPa), megagram (Mg)
kilo k 1000 kilogram (kg), kilometer (km)

milli m 0.001 millimeter (mm), milliliter (mL)

25.4 Conversion Factors

The factors listed below are intended not only to allow the conversion of U.S. values to metric, they also give

designers and surveyors a feel for the magnitude of metric units as compared to their U.S. counterparts. You will

note that the metric unit "centimeter" does not appear in the conversion factor tables. The Sl system does not
recognize this as a standard unit of measure. Therefore, the unit "centimeter” will not be used in WisDOT

projects.
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Table 25.4 Conversion Factors (based on US Survey Foot*)

Class Multiply By To Get
Length in 254 mm
U.S. survey ft 12/39.37** m
yd 36/39.37
mi 1.609 347 km
Area ft? (12/39.37)? m?
yd2 (36/39.37)2 m?2
acre 4046.873 m?
acre 0.404 687 3 hectares (ha)
mi2 2.590 00 km?
Volume ftd (12/39.37)3 m?3
yd® (36/39.37)% m?3
gal 3.785 412 L
acre ft 1233.489 m?3
Mass Ib 0.453592 4 kg
ton 0.907 184 7 Mg
Mass/unit length Ib/ft 1.488 161 kg/m
Mass/unit area Ib/ft? 4.882 408 kg/m?
Density lb/ft3 16.018 37 kg/m3
Ib/yd3 0.593 2729 kg/m3
Force Ib 4.448 222 N
Pressure psi 6894.730 Pa
Velocity mph 0.447 040 9 m/s
Temperature °F (°F - 32) x 5/9 °C

* State Statute designates the U.S. Survey Foot (not the International Foot) as the recognized measure for
length in Wisconsin. The U.S. survey foot is, by definition, exactly 12/39.37 of a meter.

** \When used to convert U.S. coordinates (X, y, and z) or stationing to metric, this factor shall be carried to
ten decimal places or 0.3048006096.

25.5 Conversion Guidelines

25.5.1 General

Conversion from U.S. to metric can be either exact ("soft"), or a suitable approximation ("hard"). A soft
conversion transforms a U.S. value to an exact metric equivalent (e.g., 12 ft x 12/39.37 m/ft = 3.6576073152 m).
A hard conversion transforms the U.S. value to a new, rounded, rationalized metric value that is convenient to
work with (e.g., AASHTO has hard converted the 12-ft lane to a 3.6 m lane).

25.5.2 Significant Digits

A significant digit is a number that adds its own value to a larger number and is not just a place holder. The
numbers 1-9 are always significant so the question becomes - when is zero a significant digit?

A zero is significant in the following situations:
- When it is enclosed by non-zero numbers (1.609 and 7025 both contain four significant digits).
- When it indicates the precision of a larger number.
Example:
58 has two significant digits while 58.0 has three. Caution: Do not add zeros after a decimal point of a
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number unless it can be justified by measurement or calculation. Adding unjustified zeros gives a false sense
of a number's precision.

A zero is not significant in the following circumstances:

- When it is the only digit to the left of a non zero digit. Example: 0.53 and 0.053 both contain only two
significant digits.

- When it is to the left of the decimal point but to the right of the right-most non-zero number. Example:
50 000 contains only one significant digit because, without more information, you can't tell if it has
been rounded to the nearest unit or the nearest 10 000 units.

25.5.3 Rounding and Precision

The conversion of quantities or measurements must consider the relationship between the precision of the data
and the given number of digits. This relationship is known as "implied precision." Implied precision assumes a
number is rounded from one place right of its right-most significant digit.

Examples:

167 m is "assumed" to be rounded to the nearest whole unit so it represents a range of £0.5 m or 166.5 m to
167.5 m.

5.2 kg is "assumed" to be rounded to the nearest tenth so it represents a range of £0.05 kg or 5.15 kg to 5.25
kg.

100 N This number has only one significant digit because you don't know if it has been rounded to the
nearest unit or tens or hundreds. Without any other information the best you can assume is 50 N or 50 N to
150 N.

Sometimes the precision of a number is stated rather than implied and this affects how a number is rounded
after being converted. For example, 125 ft normally is assumed to be rounded to the nearest whole unit and
converts to 38.1 m. Both these numbers have three significant digits. However, if the 125 ft was rounded to the
nearest 5 ft, then it has only two significant digits (the 1 and 2) and the converted value should also have only
two significant digits (38 m). Finally, if 125 ft was rounded to the nearest 25 ft then it has only one significant
digit (the 1) and the converted value should be rounded to only one significant digit (in this case 40 m).

In all conversions, the number of significant digits retained should assure that precision is neither sacrificed nor
exaggerated. The primary rule to remember is maintain the precision of the converted value. As a general
guideline, it is often effective to round the metric value to the same number of significant digits as used for the
U.S. value. However, if this procedure reduces the precision of the converted value then the primary rule should
control.

Examples:

5.2 mi X 1.609 347 km/mi = 8.3686 km round to 8.4 km. The rounded product has the same number of
significant digits as the original U.S. value.

8.6 mi X 1.609 347 km/mi = 13.8404 km round to 13.8 km. The general guideline calls for rounding the
product to two significant digits which would be 14. This, however, does not reflect the implied precision of
the original value (rounded to the nearest tenth). This occurs because the converted value has been
increased in order of magnitude from the whole units to tens of units. So, when the product of the conversion
process results in an increase in the order of magnitude of the new value, then it is acceptable to increase
the number of significant digits so the metric value has the same precision as the U.S. value.

When converting, use a conversion factor that is more precise than required, then round appropriately
afterward. Rounding before multiplying will reduce accuracy.

Example:
Correct: 18.3 gal x 3.785 L/gal = 69.2655 L rounded to 69.3 L
Incorrect: 18.3 gal x 3.8 L/gal = 69.54 L rounded to 69.5 L

When starting with mixed U.S. units (feet and inches, pounds and ounces) express the U.S. quantity in the
smaller U.S. unit before converting to metric and rounding.

Example:
10 feet, 3 inches = 123 inches
123 inches X 25.4 mm/inch = 3124.2 mm (round to 3124 mm)
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When adding or subtracting, the answer must contain no significant digits to the right of the least precise
number.

Example:
163 000
217 885
96 430
477 315 (round to 477 000 because the least precise number is rounded to the nearest thousand)

When performing general multiplication or division, the product or quotient must contain no more significant
digits than does the number in the math process with the fewest significant digits.

Examples:
113.2 X 1.43 =161.876 (round to 162 because 1.43 has three significant digits).
113.2/1.43 =79.160 8 (round to 79.2 for the same reason as above)

25.5.3.1 Counts vs. Measurements

Sometimes a number means exactly what it says. This is true when counting discrete objects such as culverts
or storm drain inlets. You don't deal with fractions of such items; their values will always be exact whole
numbers.

Examples:

2.1 m3 riprap/culvert X 4 culverts = 8.4 m3 riprap. Since the number of culverts is considered exact, the
riprap can be estimated to two significant digits rather than just one.

2.1 m3 riprap/culvert X 9 culverts = 18.9 m3 riprap. Remember the primary rule - maintain the precision of
the value (in this case to the nearest 0.1 m3).

25.5.3.2 Rounding Values
When the first digit discarded is less than 5, the last digit retained is unchanged.
Example:
3.463 25 rounded to four digits would be 3.463; if rounded to three digits it would be 3.46.

When the first digit discarded is greater than 5 or is a 5 followed by at least one non-zero digit, add 1 to the last
digit retained.

Example:
8.376 52 rounded to four digits would be 8.377; if rounded to three digits it would be 8.38.

When the first digit discarded is exactly 5 followed only by zeros, the last digit retained should be rounded to the
nearest even number.

Example:

4.365 rounded to three digits becomes 4.36. The number 4.355 would also be rounded to 4.36 if rounded to
three digits.

25.6 Writing Conventions

25.6.1 Names and Symbols
Unit names are written in lower case (e.g., meter, kilogram, pascal). Exception - Celsius is capitalized.

Most unit abbreviations are written in lower case (e.g., mm, kg, m2). There are two exceptions to this:
- The abbreviation for liter is capital "L" because small "I" could be confused for a number "1."
- Symbols derived from proper names are capitalized (N for newton, Pa for pascal and °C for Celsius).

Unit abbreviations do not end with a period.
Correct: m, mm, km, kg, MPa
Incorrect: m., mm., km., kg., MPa.

Unit names may be expressed in plural but unit abbreviations are not be expressed in plural.
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Correct: 10 kilometers or 10 km
Incorrect: 10 kms
There is a space between a number and its unit abbreviation.
Correct: 35 mm or 250 kg
Incorrect 35mm or 250kg

Exception: There is no space between a number and the degree symbol, for either temperature or angular
measurement.

Correct: 45°18'22" or 28°C
Incorrect: 45 °18’ 22" or 28 °C
There is no a space between a decimal prefix and a unit abbreviation.
Correct: MPa, kg, mm
Incorrect: M Pa, kg, mm

When combining two units, there is a raised dot between abbreviations and a hyphen between full names.
Abbreviations and names are not mixed.

Correct: newton-meter or N(m
Incorrect: newton(m or N(meter

When expressing a quotient of units, use a slash (/) is used between abbreviations but use "per" is used
between full names.

Correct: meters per second or m/s
Incorrect: meters/second or m per s

25.6.2 Numbers

In general, dimensions less than 1.0 meter are expressed in millimeters. Dimensions greater than or equal to
1.0 meter are expressed as meters and decimals of a meter.

Correct: 75 mmor 3.6 m
Incorrect: 0.075 m or 3600 mm

Exceptions: All dimensions on structure plans are expressed in millimeters. When expressing a range of
values that spans the 1.0 m threshold, the unit of measure that best represents the range of values is used.

Correct: 750 - 1050 mmor 0.9-5.0m
Incorrect: 750 mm - 1.050 m or 900 - 5000 mm

Use decimals, not fractions, are used to express partial units.
Correct: 2.5m
Incorrect: 2% m

A zero before the decimal point is used for values less than one.
Correct: 0.45 MPa
Incorrect: .45 MPa

A space is used to separate blocks of three digits for any metric number over four digits. A comma is not used to
separate the blocks.

Correct: 4371 kg, 45 138 kg
Incorrect: 4,371 kg, 45,138 kg

25.7 Metric Drafting Standards

WisDOT plans were prepared on the following metric-size sheets:
Full size: Metric sheet A1 (594 mm X 841 mm)
Reduced size: Metric sheet A3 (297 mm X 420 mm)
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Stationing was based on 1000 meters per station with each station subdivided into twenty-five increments of 40
m each (rural) and 50 increments of 20 m each (urban).

The table below presents metric scales which were used in lieu of the corresponding U.S. scales shown.

Table 25.5 Equivalent English and Metric Scales

% enlargement or reduction

Metric Scale Engineer's Scale using metric scale

1:20 1'=2' +20
1:50 1"=5 +20
1:100 1" =10 +20
1:250 1" =20 -4
1:500 1"=30 28

1" = 40 -4

1" =50 +20

1:1000 1" =60’ -28

1" = 100 +20

Architect Scale

1:2 1:2 -
15 3"=10" -20
1:10 11/2"=1-0 -20
1"=1-0 +20
1:20 3/4"=1-0 -20
1/2"=1'-0 +20
1:50 3/8"=1'-0 -36
1/4"=1'-0 -4
3/16"=1'-0 +28
1:100 1/8"=1'-0 -4

Cross sections were provided at 40 m intervals in rural areas and 20 m intervals in urban areas. Cross sections
were also be provided for special situations such as the locations of side roads, driveways or culverts.

Pavement cross slope and superelevation were shown as percents.
Side slopes were expressed in non-dimensional ratios with the vertical component shown first.
For slopes <45°, the ratio were expressed as 1:X.
For slopes >45°, the ratio was expressed as Y:1 because the metric system does not use fractions.
Angular measurements were shown in degrees, minutes and seconds.
Curves were defined in terms of radius rather than degree of curvature.
Curves originally defined by degree had their radius specified to the nearest millimeter.
Curves to be based on metrics initially had their radii established in 5 m increments.
The normal contour interval for aerial-based topographic maps is 500 mm.
Construction plans showed only metric units.

Right-of-way plats were dual dimensioned with metric values shown first followed by U.S. values in parentheses.
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Table 25.6 Plotting Accuracy

Error! Bookmark not defined.Feature

Show to the nearest

Horizontal alignment data, section corner tie-ins, benchmark elevations, profile

elevations 1 mm
Roadway elevations for vertical clearance computations 10 mm
10 or 100 mm

Horizontal pluses, offsets, physical feature dimensions and locations

(20 mm preferred)

Elevations of ditch grades, pipe inverts, etc. 10 mm
Horizontal locations of driveways, culverts 1.0m
Horizontal guardrail limits 500 mm
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