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5 DESIGN

5.1 Purpose and Scope

	This section provides an overview of the Project Manager activities required to manage the professional services contract.  This section applies to all contracts and begins with the “Notice to Proceed” and concludes when the professional service is completed.

	Professional Services Contract Types

The MBTA procures a variety of professional services contracts.  For projects with a value greater than $50 million, an owner’s representative must be assigned. The MBTA maintains task order contracts from which a PM may draw owner’s representative services. The MBTA also procures a variety general engineering consulting (GEC) contracts that PMs may draw upon for a variety of engineering services.  The PM is responsible for identifying funding whenever a task is assigned.  

Managing the Design Consultant's Services and Performance
The PM is the single point of contact and manages the consultant’s scope, schedule and budget. The PM is ultimately responsible for administration and oversight of the consultant's work. It is important to keep in perspective that the consultant works for you and they are your resource for getting a project designed and built. To properly manage resources, the PM must monitor and document the consultant's activities. The following are key areas of emphasis in regular tracking and documenting the consultant’s activities:

· Regular communications
· Changes to the scope and basis of contract
· Progress payments
· Disadvantaged Business Enterprise (DBE)Participation
· Budget tracking
· Schedule tracking
· Project status reporting
· Close-out

Managing the professional services contract requires the Project Manager to coordinate many project activities to assure the project meets the established scope, budget, and schedule. A very early activity for the PM is to establish a project management plan (PMP) in accordance with the Project Controls Manual. Note: The PM should refer to the appropriate procedures for the detailed steps necessary to accomplish the individual task. A major aid in managing a project is to have an up-to-date and accurate scope, budget and schedule.  Requirements pertaining to schedule are included in the Project Controls Manual Project Schedule Requirements Section.  The project design schedule (PDS) shall also be submitted to the Project Controls Section.  

The design consultant (A/E) and MBTA Project Manager shall agree on the method that will be used for earned value analysis (EVA) and management soon after the notice to proceed (NTP) is issued in accordance with the requirements specified in the Project Controls Manual.  The PM is required to meet with the consultant monthly to review scope, budget, project design schedule, and the monthly status report.  Having the latest information allows management to make informed decisions regarding project execution and funding.  During these progress meetings, the Project Manager will use earned value analysis to assess project progress prior to the consultant submitting pay invoices.  It is important for the PM to closely monitor scope, budget, and schedule performance.  The PM and consultant will review any issues that impact the scope, budget and schedule, including comments received at the various design milestone submittals.  

The PM must also guard against “scope creep”.  The Project Manager must keep senior managers informed as early as possible when the project’s schedule, scope or cost may be impacted.  These issues should be discussed in the monthly project status report, and at the next scheduled PDG meeting.  

The PM must follow Design Change Control Procedures  as outlined in the Project Controls Manual and assure there are sufficient funds available at all times to support any potential change.  The MBTA Budget Analyst must be aware of all potential changes and perform a review to assure funding is available to support the change.  If sufficient funding is not available, the Project Manager will request additional budget through the Capital Funding Request.  Before any change can occur, the PM will obtain the approval of senior management.  Subsequent to senior management approval, the changes in scope will be communicated officially to the consultant and the necessary actions taken to update the scope, budget, and/or schedule information. Communication to the consultant will be in the form of a letter signed by the Project Manager and the issuance of a notice to proceed or formal contract amendment.

Throughout the design process, the Project Manager is required to manage scope and costs, by avoiding scope creep.  The PM is also required to manage costs within the authorized project budget. The PM should familiarize him/herself with the Article II General Conditions and Article III Compensation and Payment design contract terms, which are available in the Contract Administration office.  Specifically, estimates which indicate construction cannot be accomplished within Authority established budgets shall be addressed in a manner satisfactory to the Authority in order to bring the work within the Authority's budget and shall be completed at no additional cost to the Authority.  

5.2 Project Design Schedule 

Within thirty (30) calendar days after the start date specified in the NTP, the Engineer shall submit a detailed Project Design Schedule (PDS) to the Authority for review and acceptance.  The PDS shall detail the activities required to complete Design Phase Services within the time period specified in the Contract. This Baseline Schedule shall meet the deliverable milestones established in the contract / work order / amendment.  The PDS shall be a computerized cost loaded CPM (Critical Path Method) Schedule showing the estimated cost and duration of each activity for all phases of the design work.  The Engineer shall cost-load the PDS by developing cost accounts for specific design scope items and assigning a cost value to each activity in the PDS.  The cost value assigned to the activity shall be designated as the “Budget-At-Completion” (BAC).  The BAC for each activity shall represent an allocation of the total project budget for the Design and Engineering Phase.  The Engineer shall base the BAC on the labor rates and hours to complete each activity as determined by the Engineer or negotiated with the Authority.  

The Engineer shall use Oracle Primavera Scheduling Software or equivalent CPM schedule software to develop the PDS.  The schedule software shall have the capability to identify the critical activities along the longest path of work through the schedule network for the project.  The schedule software shall run on PC compatible equipment and be compatible with Microsoft Windows© based software.  The software shall be capable of processing and plotting the progress of the work, determining the earned value of the work performed by the Engineer on a monthly basis, and comparing the progress and earned value of the work shown in multiple updates submitted by the Engineer. 

5.3 Project Budget

The project budget is initially developed using the estimated cost of construction, which is determined at the conceptual design stage and is updated when an A/E is selected, and at the 15%, 30%, 60% and 100% design stages. Whether a project is bond or federally funded, the PM can reference the CIP, respectively, for the construction estimate. Then, as additional information becomes known about the project, the PM should make adjustments to the estimated cost of construction and other budget line items.

MBTA D&C has developed factors which can be applied to the construction cost estimate to determine estimates for the design development components of the project budget.  The PM should ensure that the budget is as realistic as possible by consistently updating the budget line items to reflect current experience and known information about the project.

Once the PM is satisfied with the project budget, the completed Project Budget Form should be submitted to the Budget Department for setup of a cost center and entry into the CMS system for tracking of available funds, actual costs, and budget to actual comparison during the life of the project.

The MBTA Budget Analyst will provide the PM with CMS generated printouts of the project budget, which should be continually updated whenever warranted and returned to the Budget Analyst for entry into the Authority’s CMS and accounting system.

Each month, the Engineer shall update the Project Design Schedule and submit to the Authority (refer to the Project Controls Manual for more detail regarding requirements).

Each month, the design consultant shall provide and submit to the Authority a Progress Monitoring Report.

5.4 Monthly Progress Meetings

5.4.1 The Project Manager shall hold monthly progress meetings with the consultant to review project performance and to assess issues that may have an affect on the scope, budget, or schedule.  The Project Manager and consultant should determine an appropriate course of action to address each issue.  Any course of action must be reviewed against the availability of funding.  The Budget Analyst shall be consulted to determine the appropriate funding source to support any proposed change.  

5.4.2 At the conclusion of the meeting, the PM shall have the consultant document the results in meeting minutes.  If any issues have a potential affect on the scope, budget, or schedule, senior managers shall be formally informed immediately according to the design change control process identified in the Project Controls Manual.  Additionally, a full discussion of the issue(s) shall be included in the monthly status report.   The Project Manager shall present any changes in scope, budget or schedule to the PDG at the next scheduled meeting.  

5.5 Changes in Scope, Budget and Schedule
	
	All changes must be documented and official notification given to the consultant.  Please refer to the design change control guideline previously described.  The PM shall notify the consultant in writing and process an amendment to the contract.  Budget changes that require additional funding may require a capital funding request.  

In the event the PM requires a consultant or contractor to do work before a full proposal is received or before the amendment or change order is fully authorized, an extra work order letter (EWOL) must be processed in accordance with guidance provided in Section 3.15.2.

5.6 Adding a Subconsultant	

In the event it becomes apparent the consultant team requires the services of an additional subconsultant, the PM must consult with Contract Administration to determine if ODCR approval is required.  With the approval of ODCR, the PM then notifies Contract Administration so the subconsultant may be added to the capital management system (CMS).

5.7 Project Management’s Role in the Design Process

Whether a project is to be designed by a professional services consultant or by in-house design staff, the PM’s role remains essentially the same.

· Ensure that the project schedule is accurately developed and updated monthly.
· Ensure that the project budget is developed and kept current.
· Identify the project scope and direct the designer toward development of design documents that will satisfy the purpose and need for the project.
· Communicate issues concerning schedule, budget and scope to all project participants. When needed, initiate corrective action.
· Guide the Public with the goal that all affected parties feel well-informed and satisfied that their concerns are a valid part of the design process.
· Assure timely and thorough review of the design documents including clarification of unclear comments and adjudication of conflicting comments when received.
· Monitor funding requirements and coordinate with the Budget Analyst to ensure that adequate funding is authorized and available on a timely basis.
· Administer the design consultant contract.
· Ensure the requirements of the Project Controls Manual are met.
· Review and process A/E consultant payments in a timely manner

The Project Manager is Responsible for:

· Assuring that tasks are performed in the required sequence and at the appropriate time in the design development process.
· Conducting monthly meetings with the consultant to update the progress of the project and to review scope, budget and schedule performance.
· Presenting any scope changes to senior management, specifically the area Director, Chief Engineer, and the Assistant General Manager.
· Documenting any changes in scope, budget, and schedule. 
· Processing contract modifications through the Administration & Finance and Contract Administration Departments 
5.8 Project Coordination Elements of a Typical Project Design

Design phase coordination strategy is necessary to ensure that design submissions are reviewed in a timely and efficient manner. The intent is to help the Project Manager elicit most design concerns by the 30% design review milestone and to assure that the design review process is controlled and documented. 

The Project Manager is responsible for managing the design review process to assure design concerns are addressed in a timely manner such that the authorized budget and schedule are not adversely impacted.  During the design phases (as describe below, 0%-100% to Bid), the Project Manager must coordinate the internal MBTA design review process with the design consultant (and construction manager, if applicable). 

Coordination begins with a meeting with the project development group and continues with five official design reviews, at the 15%, 30%, 60%, 90% and 100% design phase milestones. Please note that projects of limited scope may not include all five (5) design phase reviews.  In these instances the Project Manager will define which design review milestones will apply to the project in the project scoping document and present them to the Project Development Group at the Pre-Design Phase meeting.  All submittals are made through the MBTA Project Manager. All review comments will be transmitted to the design consultant by the PM.

5.8.1 Project Coordination and Design Review 

This section describes the system used by the Project Manager to establish design review milestones and coordinate, process, and document design reviews for each design submittal with MBTA departments.  This procedure applies to all design projects regardless of size. 

The following is a list of MBTA operational and administrative areas to whom a PM should send documents for review:

· Design
· Operations Support (Buildings & Structures)
· Engineering & Maintenance
· Systems Infrastructure
· Power (Transmission and Distribution)
· Signals
· Communications
· Track (ROW)
· Physical Infrastructure Maintenance
· Heavy Rail
· Light Rail
· Facilities
· Night Operations
· Electrical/Mechanical
· Environmental
· Project Controls
· Operations (BL, OL. SL, RL, GL, RRO, Bus)
·  Safety
· Security
· QA/QC
· System Wide Accessibility 
· Contract Administration
· Automatic Fare Collection (AFC)
· MBTA Transit Police
· Agency Permitting - Department of Public Safety (DPS) and Fire (R. McCarthy)
· Law
· Real Estate

At the beginning of each project, the PM should confirm the areas performing submittal reviews, the point of contact for each area, the submittal format and quantity.

FM Global Review

All designs and specifications for MBTA properties undergoing renovations or new construction must be submitted to FM Global for their review and approval during the design phase. 

These documents can be sent directly to:

FM Global Engineering
Engineering Plan Review Department
500 River Ridge Drive, P.O. Box 9102
Norwood, MA 02062

FM Global will acknowledge receipt and provide a prompt turnaround.

In the event you have any technical questions about FM Global approved products and standards please feel free to contact the following for assistance and information:

Ron Kirven @ FM Global
Tel: 781-740-2633
Cell: 781-267-4433
Email: ronnie.kirven@fmglobal.com

Steve Pennington @ Risk Strategies, Inc. (Insurance-Property Broker)
Tel: 212-669-5408
Cell: 904-507-4224
Email: spennington@risk-strategies.com
		
5.8.2 Submittal Review Period

The schedule for design or construction is such that an expedited review will sometimes be required. The PM will make every effort to provide the maximum feasible review interval (30 days). If the schedule is expedited, the Project Manager shall notify reviewers that an expedited review cycle is required by stating the review period on the Transmittal Sheet.  The Reviewer is expected to complete their review and transmit comments within this interval. If it is apparent that a Reviewer cannot meet the stated schedule, the Project Manager is to be notified, comments to date transmitted to the PM and the review continued in an expeditious manner.

5.9 Design Phases

			The typical requirements that may be involved during the design include, but are not be limited to:

· Project management and administration
· Design schedule requirements
· Construction schedule requirements
· Construction phasing
· Building code analysis
· ADA requirements analysis
· Contaminated soil management
· Project component and systemwide elements coordination
· Public participation
· Meetings and agency coordination
· Land acquisition/Public Improvement Commission (PIC) Plan
· Environmental compliance and design for the environment
· Safety and security (work with Safety Department)
· Architecture
· Civil engineering
· Track and signal design
· Power system review
· Structural engineering
· Community participation 
· Existing engineering plan inventory
· Develop survey plan 
· Building audits
· Utilities investigations 
· Site assessment/alternatives development
· Develop traffic and parking plan
· Develop architectural program
· Vehicle and service planning
· Station site assessment, dimension, and design
· Design and reports
· Schematic plans review
· Cost estimating
· Preliminary plans and specifications review
· Plans and specifications review
· Project development group meetings

			NOTE:  Some of the standards outlined above are further explained in detail in other sections of the Project Manager Manual.

.



5.9.1 Pre-Design Phase 

Pre-design is considered to be the time between project award and the commencement of design where the Project Manager develops the MBTA design criteria as input to the design process.  The project goals in terms of basic scope, schedule and budget for work will be described.  During this phase the PM will review documents to ensure they identify required elements and spaces with their program size and interrelationships, site analyses are performed if required, programmed relationships to neighborhood and other modes of transportation including vertical transportation are established, customer counts and flows are defined, and project development strategies and milestones, including sustainability goals are spelled out:

5.9.2 Phase I - Conceptual Design, 0-15% 

	Conceptual design is considered the first stage of the design where the concepts are put forth and the scales and relationships between project components are illustrated.  

The feasibility study or alternatives analysis report contains a collection of all data required for further design development. Additionally, the final study report will either validate the need of the project or, in some cases, will result in the no-build alternative.

The feasibility study or lternatives Analysis Report is first submitted as a “draft” for review by the project stakeholders. The PMs will use their own discretion, based on the scope and depth of the project, to develop the draft distribution list.  At this stage, it is recommended that all potentially affected or interested stakeholders review and comment on the feasibility study or alternatives analysis report, as this is the appropriate time to address primary issues affecting the project design outcome.

The draft feasibility study or alternatives analysis report review concludes with the PM providing direction to the consultant as to the extent the reviewers’ comments are to be incorporated into the final feasibility study or alternatives analysis report and subsequent design phases. The final Report is then prepared with a documented recommended alternative and resolution of project issues.

If the project’s scope is of limited nature and there is a single alternative, then the design study phase can be bypassed. If there are only a few relevant issues affecting the smaller project, they can be evaluated and summarized in a brief design study memorandum.

A typical feasibility study or alternatives analysis report will contain the following elements:

· Schedule and timelines
· Revenue Impacts
· Agency coordination / permit requirements
· Phasing
· Assessment issues
· Existing Services
· Existing Infrastructure
· ROW requirements (see Chapter 8)
· Land Acquisitions (Temporary and Permanent)
· Recommended alternatives
· Traffic study     
· Geotechnical analysis
· Environmental Issues
· Utility conflict report 
· Design survey
· Cost estimate
· Conceptual drawings 
· Building code analysis

Environmental Coordination during Phase I - Conceptual Design, 0-15% 

The PM should set up a meeting with the Environmental Department.  Also in attendance should be representatives of  Design and Construction,  the Architect/Engineer, Safety, Operations Support, and Operations End User Groups.  During this meeting, the PM and the A/E will discuss programmatic needs, project elements, aspects and impacts, handling and storage of hazardous materials, environmental permitting and compliance issues,  sustainability, and design for the environment.

This meeting shall include a review of an environmental checklist for design and environmental permitting as well as a project checklist for sustainable design elements  to go over what the basic compliance issues are for the project with the PM and Architect/Engineer to cover elements listed above. (Note:  these two checklists are included in all design stages).


5.9.3 Phase II – Preliminary Design, 15-30% 

This phase establishes the basis of design – the scope, schedule, budget, fee and overall project design, including the forms, sizes, and overall appearance through further development of the plans, sections, typical construction / fabrication details, and equipment layouts.  Included within this phase are the preliminary specifications, which identify major building materials and systems, and establish quality standards.  

Environmental Coordination during Phase II - Conceptual Design, 15-30% 

In conjunction with the Environmental Department, the PM will revisit the Environmental Checklist for Design and Environmental Permitting as well as a Project Checklist for Sustainable Design Elements   at the 30% design level with all affected parties.

Together, the PM and the Environmental Department will review and discuss all applicable State and Federal Environmental Requirements and Permits (i.e. NEPA, MEPA, 4F, Section 106, US Clean Water Act, MA Wetlands Protection Act, etc) for the project.  Note: The Environmental Department will need to be cc’d on all Drawings and Specifications submittals.

The Environmental Department will review and discuss all Property Acquisitions focusing on environmental concerns at this stage.

Quality Assurance Coordination

Project Manager shall obtain memorandum from the QA Department detailing the Department of Public Safety (DPS) permitting requirements.

5.9.4 Phase III – Design Development, 30-60%

Any changes to the 30% documents should be included in a report.  At 60%, all project systems and their formal expression should be described in both drawings and specifications.  The overall extent of the project and its elements, as well as typical sections should be included.  

Environmental Coordination during Phase II - Conceptual Design, 30-60% 

In conjunction with the Environmental Department, the PM will revisit the environmental checklist for design and environmental permitting as well as a project checklist for sustainable design elements at the 60% design level with all affected parties.



State and Federal Environmental Requirements and Permits (i.e. NEPA, MEPA, 4F, Section 106, US Clean Water Act, MA Wetlands Protection Act, etc) for the project.  Note: The Environmental Department will need to be copied on all drawings and specifications submittals.  Note: The permitting process should be completed by the 60% design level.  If the permitting process is not completed with the 60% design submittal, the submittal should include a memorandum explaining how permitting will be completed and a timeline for completing it prior to the 90% phase.  

The Environmental Department will review and discuss all Property Acquisitions focusing on environmental concerns at this stage.

The Environmental Department will review and discuss all environmental requirements for the project to be able to be constructed (environmental constructability review).

Pre-Bid Review Control Sheet 

At the 30% to 60% design phase, the PM shall start obtaining the documentation necessary to complete the pre-bid review control sheet (PRCS) needed to advertise the eventual construction contract. The PM must work with Contract Administration in the preparation of this PRCS. See Section 8 for more detail on the PRCS and construction procurement planning.

5.9.5 Phase IV – Final Design, 60-100%, 

90% - Project documents should be virtually complete, accounting only for final coordination and quality assurance and quality control prior to bid.

100% - Documents must include everything necessary to procure the intended scope, quality and design without, barring unforeseen conditions, requiring expensive change orders during construction.

Environmental Coordination during Phase II - Conceptual Design, 60-100% 

In conjunction with the Environmental Department, the PM will revisit the Environmental Checklist for Design and Environmental Permitting as well as a Project Checklist for Sustainable Design Elements at the 100% design level with all affected parties.  A new Pre-Bid Environmental Checklist will be reviewed and discussed for the project.

State and Federal Environmental Requirements and Permits (i.e. NEPA, MEPA, 4F, Section 106, US Clean Water Act, MA Wetlands Protection Act, etc) for the project.  Note: The Environmental Department will need to be copied on all drawings and specifications submittals.  Note: All permits and environmental approvals must be in hand by the completion of the 90% design level.  

The Environmental Department will review and discuss all property acquisitions focusing on environmental concerns at this stage.

5.10 Responsibilities

5.10.1 Project Manager:

· Preparing the project scoping document and identifying the number of design review milestones applicable to the project.

· Convening meetings with the Project Development Group at the Pre-Design Phase and Design review milestones.

· Managing the design review process, including assembling comments from reviewers, holding comment resolution meetings between the consultant and reviewers and assuring that comments are resolved and documented.

· Maintaining a file of each formal submittal including: one copy of all material comprising the submittal; changes to approved plans or specification; a copy of review comments and responses and a copy of the approval to proceed to the next scheduled design review.

· Coordinating service disruptions or diversion or any other operational impact with the appropriate department.

5.10.2 Project Development Group 

Senior managers assigned to the PDG shall attend the Pre-Design Phase meeting with the PM.  Reviewers within their departments may also be invited.  Reviewers should remain as department liaison for the duration of the project to the maximum extent practicable.  Additionally, senior managers shall approve all comments presented by their departments and sign the design review comment sheet. Refer to Section 5.9.4.

5.10.3 Reviewers

Reviewers are responsible for providing comments on the design at the specified design review milestones and within the specified review time, normally 30 days.  Additionally, reviewers shall document their reviews on the Design Review Comment Sheet.  Note: Reviewers shall not contact design consultants without first notifying the PM. 
5.10.4 Design (0% - 100%) Submittals

The minimum requirements for conceptual/preliminary/final design (0% - 100%) include the following:

· Project design layout
· Engineers Estimate
· Plan and Profile base sheets
· General details
· Specifications outline
· Updated construction estimate
5.11 Design Guidelines and Standards

The Project Manager must adhere to the following guidelines as defined at the 15%, 30%, 60% and 100% design levels for:

· Value Engineering Program  -  Performed at the 15% and/or 30% stages.

· Risk Analysis Program -  Performed at the 30% and 100% stages.

· Internal/External Force Account Program - Performed at the 30%, 60% and 100% stages.

· Project Development Group (PDG) - Performed at the 15%, 30%, 60% and 100% stages.

· Design Submittal Review - Performed at the 15%, 30%, 60% and 100% stages.

· Peer Review - Performed at the 60% and 100% stages.

· Constructability Review Performed at the 60% stage.
5.11.1 Value Engineering Program 

This section provides the requirements for Value Engineering studies to be performed on projects.  This procedure applies to all projects with a construction budget greater than $2,000,000.00.  Note that for projects $50 million and above, the Value Engineering may be performed by an Owner’s Representative pursuant to M.G.L. c. 149A, § 15 ½. 

Value Engineering (VE) is a project management technique in which an independent engineering team suggests modifications to the Project design to reduce life cycle costs while achieving goals established for performance, safety, and maintainability.  There are typically six phases involved in the value study process:  information; functional analysis; creativity; evaluation; development and final presentation.  This section discusses the roles of the Project Manager with respect to Value Engineering.

The Project Manager (PM) requests value engineering through the Design and Construction Project Controls Section.  Value Engineering is either performed by the MBTA VE consultant or by a consultant hired by the Project Manager.   VE may be performed by an Owner’s Representative or by a Construction Manager if hired for the project.  In both cases the MBTA VE Coordinator shall be kept informed of all VE activities performed on the project.

Project Manager

Referring all projects for value engineering prior to the 30% design review milestone.  For major capital projects the initial VE study may occur at 10% and an additional VE study at the 30% design milestone.  

Note: The PM or the FTA may recommend additional VE studies for a project as the design progresses.
In certain instances, VE may not be warranted.  In such cases, the Project Manager should discuss this with the Project Controls Section and request a VE Waiver from the Assistant General Manager for Design & Construction.
5.11.2 Risk Analysis Program 

The purpose of the risk analysis is to take a proactive approach to taking control of projects and decreasing uncertainties as it relates to scope, cost and schedule. The results of the risk analysis will be used to determine a contingency level for the project.

At the 30% stage, the consultant & MBTA perform a risk analysis of the project. At the 100% stage, the risk analysis shall be revisited to develop the final construction contingency.

The PM should contact Project Controls Group for coordination and requirements.

Risk Workshops:

Three (3) weeks prior to the Workshop, the PM shall provide Project Controls Group with:

1. Bottom-up estimate (basis of estimate)
2. Schedule (Full & Critical/near Critical Path)
3. List of project risks
4. Plans & Drawings 
5. Specifications
The project team consisting of the MBTA PM, A/E PM & critical team members, scheduler, estimator & Project Controls will meet to develop a risk to identify risks, determine probability of the occurrence, impact, ranking, and risk responses.

Estimate Review 

At the 30%, 60%, & 100% design stages, the MBTA PM and Design Team will review the anticipated construction estimate and project estimate with members of senior management.  Refer to the Project Controls Manual.  The PM shall provide estimate three weeks in advance to meeting.

Schedule

At the 30%, 60%, & 100% design stages, the MBTA PM and design team will review the schedule for the remaining design and the anticipated construction schedule (“contract time determination” schedule) and project estimate with members of senior management.  Refer to the Project Controls Manual project schedule requirements section.   The PM shall provide the schedule three weeks in advance of meeting.

Constructability Review

At the 60% design stage, the design consultant shall perform a constructability review to prove that the anticipated construction project can be built as depicted in the plans and specs.  The PM must coordinate with Project Controls.

5.11.3 Force Account  Program

		This section defines the steps the Project Manager must take to develop an accurate force account for the project. 

The primary tool that the MBTA uses to document cost containment efforts and adherence to this Manual is the Force Account Phasing Plan (FAPP). The FAPP will guide MBTA personnel through the force account development and implementation process and provide specific documentation required at key stages during the design process.

PI Agreement

PMs should follow the most recent PI Agreement Procedures, which are available on the MBTA website as stated in Chapter 1 of this manual.

		Force Account Review Process (FARP)

The force account review is comprised of senior managers who provide direction to the Project Manager regarding the best methods to be used in the Force Account Phasing Plan (FAPP) to achieve optimum cost savings in implementing the FAPP.  The FARP shall include representatives from the following departments, as necessary:

· Design & Construction
· Subway Operations
· Bus Operations
· Railroad Operations
· Operations Support, including
Power, Communications, Track Departments
· SMI
· Operations Planning
· Safety Department
· Budget 

		Project Manager Force Account Responsibilities

· Developing a Force Account Phasing Plan for the project.

· Requesting the review and Force Account Estimate (TRS Forms) from the impacted departments.

· Obtaining the approval of the Force Account Phasing Plan from the impacted departments.

		Departments Providing the Force Account Review Responsibilities:

· Reviewing and approving all project design documents

· Developing labor and materials, equipment and force account estimate

· Exploring methods to reduce force account expenditures on a project.

5.11.4 Project Development Group (PDG)

	This section defines the steps the Project Manager must take to convene meetings with the PDG and to present the progress of the design at the various design milestones.  This procedure begins during the project initiation phase and continues to the 90% and 100% design milestones or as directed by the Project Development Group.  

It is essential that all Departmental MBTA requirements are incorporated into project design as early in the design and development process to mitigate cost and schedule impacts.  To this end, the Project Development Group was formed to provide assurance that all projects receive these Departmental requirements in a consistent and timely manner.  Compliance with the stated requirements is then monitored during design development.  

As a project develops from conception to completion issues may confront the MBTA that must be addressed when identified and alternatives explored to achieve stated goals.  The PDG assists the Project Manager in identifying these issues and provides alternative approaches within the design parameters.  As the design develops, the PM should present a more defined project scope with the assistance of the design consultant to the PDG in a kick-off meeting during the “Pre-Design” phase of the project.  These meetings will continue at the various stages of design development until the 90% and 100% design plans and specifications have been developed.  There will be approximately five meetings with the PDG.

5.11.4.1 PDG Membership Assignments and Responsibilities

Senior managers/representatives from the various MBTA departments as established by the General Manager will make up the PDG groups (depending on what type and location of the project). 

· Design & Construction
· Risk Management (insurance)
· QA/QC Department
· Project Controls
· Planning/Development Department
· Real Estate Department
· Engineering & Maintenance
· Signals Department
· Communication Department
· Maintenance of Way (MOW) Department
· Operations Support
· Power Division
· Building Division
· Environmental Affairs
· Bus Operations
· Safety Department
· Systemwide Security
· Subway Operations (GL, OL, BL and RL)
· Commuter Rail and Water Transportation
· Budget Department
· Marketing Department
· Government and Public Affairs
· Community Relations Department (CRD)
· Law Department
· Police Department
· AFC Department
· Systemwide Accessibility

The PM must include other managers and representatives from the various MBTA departments responsible for assuring that all appropriate MBTA requirements are considered during the various phases of design.  

Project Development Group Responsibilities

· Providing direction to the Project Manager regarding the MBTA requirements that must be addressed by the project.

· Assisting the Project Manager in determining alternatives and solutions to issues that affect the MBTA design and operational issues/requirements.

· Monitoring progress in achieving MBTA design and/or operational goals.

Project Manager PDG Responsibilities

· Notifying the PDG when meetings are required.

· Presenting the project scope and progress to the 
Project Development Group at the various phases of design.

· Identifying major issues that potentially have a 
negative affect on cost and schedule, design and/or operations. 

Although the quantity and timing of PDG meetings will vary from project to project, the PDG will meet a minimum of five (5) times during the design phase.  The five scheduled reviews shall occur at the beginning of the project (kick-off meeting) and at the 15%, 30%, 60% and 90% design milestones.  

For some projects, PDG meetings will be facilitated by the Development Department.  After the 30% design stage, the Design and Construction Department will facilitate meetings for all projects, including TOD projects, when any portion of the project in which construction of MBTA facilities is performed.

5.11.4.2 Procedure

The initial identification of the Project Development Group will be made on a Project Initiation Report when the project is initiated.  If any project has not gone through the project initiation process, then a PDG must be created prior to implementing the project.  A PDG will be created for all projects, including MBTA, TOD, and Operations / Support projects.  The Committee will be formed from individuals from the master list of departments.  Depending on the scope and the nature of a given project, specific departments may or may not be included on the Committee. The senior manager of the sponsoring project shall initially identify the members of the PDG.


5.11.4.3  Kick-Off Meeting

The Project Manager in conjunction with the design consultant will present the project scope to the PDG at the kick-off meeting.  The PDG will provide the Project Manager with the MBTA requirements that must be addressed by the project.  Any major areas of concern will be identified by the PDG and a record of the meeting shall be maintained by the Project Manager.

5.11.4.4 PDG Meetings (15%, 30%, 60% and 90% Design Milestones)

	During the conceptual design process (0-15% design), the Project Manager will have a minimum of three design alternatives (as applicable) prepared that will be presented to the PDG for their consideration. The process of design development and project presentation to the PDG will occur at each of the design milestones of 30%, 60% and 90% design.

5.11.4.5 PDG Review and Comment

In addition to focusing on the technical aspects of design, the PDG will also consider and comment on topics such as operations, affordability (capital and operational costs), benefits to the MBTA and its customers, safety, accessibility, ease of maintenance, durability of materials, functionality and conformity / uniformity with similar facilities.

Each PDG presentation shall include a specific agenda item to address safety and security.  This presentation shall include public safety, MBTA employee safety, and construction worker safety.

The PDG will provide written feedback to the Project Managers at the conclusion of all PDG meetings.  Note:  Written feedback may be in the form of “meeting minutes” published by the Project Manager; however, the PDG should review the minutes prior to publication. All decisions of the PDG shall be documented
5.11.5 Structural Peer Review

	This section describes the process the Project Manager must follow when a structural peer review is required for the project.  This procedure applies to designs meeting the criteria stated in the Massachusetts State Building Code, 780 CMR, Section 110.11, Independent Structural Engineering Review.  (Note:  the PM must verify that the code is the most current version of the Massachusetts State Building Code when the peer review is performed).

The structural peer review is a condition for the issuance of the building permit as stated in the Massachusetts Building Code.  The structural design shall be reviewed by an independent structural engineer to verify that the design of the primary structure is conceptually correct and that there are no major errors in the design.  The process to have the design independently reviewed begins at the 90% design milestone.  The Project Manager will require that the consultant determine whether the project requires an independent review as required by 780 CMR, Section 110.11.  

Once established that the project requires an independent review the Project Manager will request the Peer Review coordinator to arrange for a peer review of the project.  The MBTA Design Department retains firms on a task order basis to perform these reviews.  

The Project Manager provides the Peer Review coordinator with a scope of work for the project.  The Peer Review coordinator then assigns a firm to perform the review.  The 100% plans and specifications are forwarded to the reviewing firm.  The reviewing firm may request calculations during the review process; however, they will not check the calculations for accuracy.  The calculations will only be reviewed to assure the proper assumptions have been made and that the methodology supports the conclusion of the calculations.  

At the conclusion of the review, the reviewing firm will provide comments to the designer for resolution.  The designer will resolve the comments with the peer review firm.  Once all comments have been resolved the independent structural engineer will issue a letter to the MBTA Project Manager stating the project design meets the Massachusetts Building Code.  The letter will be stamped by the dated by the independent reviewer.  This letter will become part of the building permit package.


Project Manager Peer Review Responsibilities

· Determining in conjunction with the design consultant whether or not the project requires an independent structural review.

· Notifying Contract Administration that an independent structural review is required for the project so a task order may be processed.

· Preparing the scope of work for the independent structural review RFP.

· Assuring the project and design consultant assist the independent structural reviewer with information required to perform the review.

· Assuring a copy of the letter from the independent structural reviewer stating the project meets the Massachusetts Building Code becomes part of the Building Permit package. 

Peer Review Task Order (Contract Administration Designee)

· Assigning a unique Task Order number for the contract.

· Requesting a proposal from the selected Peer Review firm with the appropriate qualification to perform the independent structural review.

· Managing the Peer Review process once assigned to the independent structural reviewer.

· Processing comment and resolution document between the structural review firm and the project.

· If necessary, assigning a third party firm to review any outstanding issues resulting from the independent structural review.

Budget Analyst Responsibilities

· Determining the Work Order under which the Task Order Contract will be paid.
5.12 Invoicing and Payments – MBTA PS SOP
	In addition to the discussion below, Contract Administration maintains an SOP that describes the steps and documentation necessary to process payment requests for professional services contracts.  This section applies to all contracts.

Project Manager Responsibilities

· Reviewing the Project Design Schedule, Progress Monitoring Report, Earned Value Analysis, Monthly Progress Report, and Processing Invoices through the review and approval cycle

· Assuring that Invoices are correct and represent the level of effort by consultants

· Assuring that Invoices are reviewed by the Budget Analyst.

· Furnishing a copy of the Design Schedule and Progress Monitoring Report to the Project Controls Section.

Professional Services Contracts - Pay Requests

Contract Administration receives all payment invoices from consultants.  The invoice package is received and logged in by the payment coordinator.  Contract administration performs a review of the invoice package to assure it is complete.  This review assures that sufficient funding is available within the budget and that invoice includes sufficient back-up information to support the pay request.  The payment coordinator when satisfied that the package is complete shall attach a Voucher Routing Control Sheet (VRCS) and sign the appropriate block and forward the package to Administration and Finance.

Administration and Finance

The Staff Assistant (Budget Analyst) responsible for processing the pay estimate shall enter the date the package was received from Contract Administration on the VRCS and prepare a skeleton report based on the requested payment information.  The Payment Voucher shall also be generated and attached to the package.  The Staff Assistant shall sign the VRCS and forward the skeleton report, Payment Voucher, VRCS and payment information to the project assigned Budget Analyst. 

The Budget Analyst shall review the charges to assure there are sufficient funds available for payment and current charges are correct.  Any discrepancies will be brought to the attention of the Project Manager for resolution.  Upon completion of the review the Budget Analyst shall initial the Payment Voucher under the Project Manager’s signature line, initial the VRCS and forward the package to the Project Manager.

Project Manager

The Project Manager shall perform a review of the payment package to assure that the charges are proper and that the current work status corresponds to the actual charges.  If there are discrepancies in the payment request, the Project Manager shall resolve the issues with the consultant.  This may result in the consultant resubmitting the pay request.  If this is required the process shall begin anew.  When satisfied that the payment is justified, the PM shall sign the Payment Voucher, initial and date the VRCS and obtain the signature of the appropriate Director of Design & Construction.  Once the Payment Voucher and Routing slip have been signed by the Director, the package shall then be returned to Administration and Finance by the PM.  

An administrative review shall be performed by Administration and Finance and when complete the reviewer shall sign the Voucher Routing Control Sheet and return the package to Contract Administration.

	Final Payments

The Final Pay Estimate shall be processed in accordance with Section 10 – Close out Procedures.

5.13 Progress Monitoring Report 

The PM must ensure that the consultant submit each month a Progress Monitoring Report (PMR) attached to their invoice for the Authority’s review and approval.  The PMR shall contain the following information regarding the progress of work performed by the Engineer along with the earned value data:

a. Schedule tabular reports and cost control reports, which at a minimum shall include the following:

1.	Predecessor/successor report sorted by Activity ID.
2.	Early Start/Total Early Start sort report
3.	Total Float/Early Start sort report
4.	Critical Path of Work sort report
5.	Summary by Cost Account sort report

b. A description of the design work completed during the reporting period;

c. Work items and paths that are critical to the timely completion of the design	phase;

d. Anticipated work to start and finish during the next reporting period;

e. Additional design scope items;

f. Explanations of schedule delays;

g. Anticipated problems and recommended possible solutions; 

h. Critical action items (listing person/agency/company responsible and date 
needed);

i. Explanation of the SPI and CPI results in the PDS Update submitted by the Engineer; 

j. Explanation of the Variances between the previous PDS Update’s SPI and 
CPI results to the current results;

k. Statement of the adequacy of the remaining design budget and time;

l. EVA summary analysis; and

m. EVA cost curve graph.
5.14 Permitting and Agency Approvals
Typically, the A/E is responsible for identifying required permits and agency approvals. The PM is responsible for monitoring permitting activities and assuring that necessary permits/approvals are obtained a timely manner and with reasonable conditions for construction.  The PM should coordinate with all appropriate departments (i.e. Safety, Environmental, Engineering & Maintenance Department, Quality Control, etc.) to verify that the department’s requirements are met.
5.15 Consultant Performance Evaluation and Rating
Every six months (January 1st and July 1st), Contract Administration distributes to each Project Manager a Consultant Performance Evaluation Record (Exhibit 5-1) (CPER) Project Managers must complete the rating and return to Contract Administration.  These CPERs are an important tool during consultant selection, so the Project Manager should take care when evaluating the consultant.  The PM must complete a Final CPER for the project in order for the contract to be closed out.

5.16 PS Close-out

Upon completion of construction, the PM shall work with Contract Administration to prepare close-out documentation, which includes a close-out report, final CPER, and retainage billing.   See Section 10 for additional information relating to PS close-out.
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