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Housekeeping and Logistics
• Greetings
• Session will be recorded and posted for access later.
• NSF Participant Introductions

• Joe Whitmeyer; Directorate for Social, Behavioral and Economic Science 
(SBE), jwhitmey@nsf.gov

• Jill Nelson; Directorate for Education and Human Resources (EHR), 
jnelson@nsf.gov

• Richard Kazmarek Office of Budget and Award Management, Large 
Facilities Office

• Florence Rabanal; Office of Budget and Award Management, Large 
Facilities Office

• Questions queued in Chat
• Flow (websites and slides)
• Breaks every hour but please take them as needed
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Workshop Objectives and Today’s Agenda
OBJECTIVES
• Introduce basic project 

management concepts for NSF 
mid-scale research infrastructure 
(RI) proposals.

• Bring awareness to selected key 
guidance documents central to 
preparations of mid-scale RI 
proposals.

• Advise on navigating information 
and sources. 

TODAY’S AGENDA
HR2
• Introduction/Recap (20 min)
• Basis of Estimate (BOE), and 

Risk/Opportunity Management with 
Contingency/Allowances (50 min)

HR3
• Lessons Learned from Mid-scale RI 

Awardees (45 min)
• Project Management Controls 

(Performance Measurement)
HR4
• Schedule (50 min)
• Q&A and Wrap-up (10 min)
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Recap: NSF PEP Workshop Session 1 (July 17, 2022)
• Inventory of Relevant Documents and Precedence: The NSF Research 

Infrastructure Guide  (RIG) requirements flow from other NSF policies and 
statutory requirements. This hierarchy of documentation is presented in RIG 
Section 1.2.

• NSFS RIG Lexicon: outlines definitions of project and program management 
terms used the RIG Guide, as applied to NSF major facilities (and mid-scale RI 
projects). It is a combination of specialized terms defined by NSF and used in 
the management of its major facilities (and mid-scale RI projects), and terms 
and definitions commonly used in professional project and program 
management.

• Selected Topics:  Work breakdown Structure, Dictionary, Total Project Cost 
(TPC), Performance Measurement Baseline (PMB), Allowability, Allocability 
and Cost Reasonableness
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Precedence and Inventory of Relevant Guidance Materials

1. 2 CFR, part 200: Uniform 
Administrative Requirements, Cost 
Principles, and Audit Requirement for 
Federal Awards (Uniform Guidance).

2. The Solicitation and subsequent Award 
Terms and Conditions 

3. NSF Proposal & Award Policies and 
Procedures Guide (PAPPG): The PAPPG 
is comprised of documents relating to 
the Foundation's proposal and award 
process for the assistance programs of 
NSF. The PAPPG, in conjunction with 
the applicable award terms and 
conditions, serves as the Foundation’s 
implementation of the Uniform 
Guidance. 

4. Research Infrastructure Guide (RIG), 
formerly known as Major Facilities 
Guide: as referenced in the PAPPG

“The RIG requirements flow from other NSF policies and 
statutory requirements. The hierarchy of documentation, in 
order of precedence, presented here.”
The Research Infrastructure Guide (RIG) contains NSF 
policy on the planning and management of major facilities 
and mid-scale projects through their full life cycle.1 The 
purpose of the Guide is to: 
Provide guidance to NSF staff on conducting oversight of 
major facilities and mid-scale projects and to Recipients in 
carrying out effective project planning and management, 
and 
Clearly state the required policies and procedures as well 
as pertinent guidance and practices at each stage of a 
facility’s life cycle. 

5. Business Systems Review (BSR) Guide
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Terms and Definitions, July 15 ver1.1

• Work Breakdown Structure (WBS). A 
hierarchical decomposition of the total scope 
of work to be carried out by the project team 
to accomplish the project objectives and 
create the required deliverables

• WBS Dictionary. WBS Dictionary. A document 
that provides detailed deliverable, activity, 
and scheduling information about each 
component in the work breakdown structure

• Scope Baseline. The approved version of a 
scope statement, work breakdown structure 
(WBS) and its associated WBS dictionary, 
which can be changed only through formal 
change control procedures and is used as a 
basis for comparison.

Notes: 
*Work Packages to Level 3
*Product oriented
*Potential components of construction WBS 
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TRANSITON to Rich’s slides:
BASIS of ESTIMATE, RISK/OPPORTUNITY MANAGEMENT, including COST 
UNCERTAINTY
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Project Management Controls (Performance 
Measurement and Management)
• A mid-scale project should follow project planning and management 

practices that suit the project while supporting sound performance 
measurement and management needs. The project management 
controls should identify the methods and quantitative measures to 
compare the technical progress and costs during execution to the 
planned schedule and budget. 

• The scope and complexity of a project should be assessed to determine 
if the project can benefit from the earned value principles for 
performance management. NSF does not require earned value 
management implementation for mid-scale projects. NSF has 
established a scaled earned value management approach (if used) with 
reduced administration burden
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Project Management Controls (Performance 
Measurement and Management), cont.
As described in RIG PEP Table, 3.4.4-1
• Project Management Control Plan: Description of the project 

management organization and processes
• Earned Value Management System (EVMS) Plan: Description of the EVMS 

plans, processes, software, and tools OR
- (Section 5.0) methods and quantitative measures to compare the  
technical progress and costs during execution to the planned 
schedule and budget

• Financial and Business Controls: Description of Financial and Business 
processes and controls.
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Project Management Controls:  Sample Method and 
Quantitative Measure
• (Section 5.0) methods 

and quantitative 
measures to compare 
the  technical progress 
and costs during 
execution to the 
planned schedule and 
budget

-Milestones, units completed, start/finish 
(percent of progress)

-Variance = the amount of change from 
the original plan
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Project Management Controls:  Sample Method and 
Quantitative Measure, cont.
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Earned Value Management (EVM)/Scaled EVM
• EVM: a technique for performance measurement and management.
• Scaled EVM: NSF recognizes that the full implementation of 32 EVMS 

guidelines may add unnecessary administrative burden.” …. NSF 
established the framework of scaled EVM for smaller scale and less  
complex projects.”  Under NSF Scaled EVMS framework, the wide range 
of scalability allows  extending the practices of EVM basic principles to 
a project without adding extra burden.

“.. a scaled EVMS recognizes that smaller or less complex projects do not 
require the same level of data detail and/or the same level of control 
rigor that are needed for large, complex projects.”
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Earned Value Management (EVM)
• RIG Section 6.8: Seven Basic Principles of EVMS A project’s EVMS should 

adhere to the seven basic principles outlined in the EIA-7481 Standard for 
EVMS: 

1. Plan all the project’s work scope to completion using discrete work packages 
and planning packages. 

2. Break down the project work scope into finite pieces that are assigned to a 
responsible person or organization for control of technical, schedule and cost 
objectives. 

3. Integrate project work scope, schedule, and cost objectives into a 
performance measurement baseline plan against which accomplishments 
are measured. Control changes to the baseline. 

1Electronic Industries Alliance (EIA) standard EIA-748, Earned Value Management Systems (EVMS), is the 
standard for DoD Earned Value Management programs.
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Earned Value Management (EVM), cont.
RIG Section 6.8

4. Use actual costs incurred and recorded in accomplishing the work 
performed.
5. Objectively assess accomplishments at the work performance 
level. 
6. Analyze significant variances from the plan, forecast impacts, 
develop corrective actions, and prepare an estimate at completion 
based on performance to date and the remaining work to be 
performed. 
7. Use the EVMS information in the project’s management processes
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Schedule Development
RIG Section 4.3
• A schedule is a management tool used for planning and executing work during 

any Stage of a Facility’s life cycle. Schedules address both how and when the 
work is to be performed by identifying the activities needed to accomplish the 
scope of work and by time-phasing these activities with durations and schedule 
logic.   Time-phasing involves identifying the key relationships between   activities 
to determine the proper sequence necessary to accomplish the work.

• A project schedule, also referred to as a schedule model, identifies the necessary 
activities with interdependencies along a timeline to complete a specific 
deliverable or defined scope of work with a beginning and an end. Project 
schedules are typically used to manage work during the Design and Construction 
Stages of a Facility’s life cycle. While NSF does not have a no schedule overrun 
policy similar to the “No Cost Overrun” policy (NCOP), a reliable schedule is 
critical for the Construction Stage
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Schedule Development, cont.
• The total project duration defined in the construction award as two 

components - the performance measurement baseline (PMB) schedule 
duration and the schedule contingency

• The process to develop a reliable schedule would generally follow the 
steps described below. First, a project would select schedule method, 
technique(s), and tool(s). For major facility projects, the critical path 
method, rolling wave planning, Monte Carlo simulations and Primavera 
scheduling software tool are commonly used.
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Schedule Development,  pt. 3
Step 1. Define the total scope of work into 
deliverables and manageable parts or phases.
Step 2. Identify project goals, major internal 
and external interfaces.
Step 3. Develop schedule activities and 
technical milestones
Step 4. Determine durations for each activity.

Step 5. Logically sequence activities.
Step 6. Define and assign resources to 
activities
Step 7. Perform schedule calculations. 
(software)
Step 8. Review and analysis.
Step 9. Assign risk-based schedule 
contingency.

The schedule should include a sufficient number of milestones to manage decision points and 
interfaces (internal and external) and to monitor technical progress at different levels of the project.
External milestones may be associated with collaborative partnership efforts, reviews, funding, facility operations, etc. 
Typically, external milestones are constrained within the scheduling tool. The Recipient should consult with the NSF 
Program Officer (PO) to identify programmatic milestones and high-level milestones for reporting to 
NSF. Lower-level milestones will facilitate more frequent tracking of the project's progress. Milestones should be coded 
to reflect their level of significance.
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Schedules, selected examples
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Schedules, selected examples, cont.
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GAO Best Practices, Proposed Budgets
• “..must comply with the applicable federal regulations, as implemented by 

NSF in the RIG, the Proposal and Award Policies and Procedures Guide 
(PAPPG) or the Guide to the NSF Contracting Process. Recipients are required 
to follow the steps and best practices within the Government Accountability 
Office (GAO) Cost Estimating and Assessment Guide , taking into consideration 
NSF policy and practice as provided in this Guide. “

• These NSF and GAO Guides are intended for all Stages in a facility’s life cycle. 
However, portions of these Guides may be tailored depending on what is 
relevant to the particular facility estimate. Accordingly, Recipients must note 
any departures from these NSF and GAO Guides and explain their rationale in 
the Cost Estimating Plan (CEP). Additional guidance on how to apply the 
relevant practices from the GAO Cost Guide and examples of potential 
deviations are provided in Section 4.2.2.3.
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GAO Best Practices, Schedules
• The GAO Schedule Assessment Guide is intended for project schedules 

and identifies ten best practices associated with creating and 
maintaining reliable critical path method (CPM) schedules. Refer to the 
GAO Schedule Assessment Guide for discussion of concepts associated 
with CPM and the specifics of each best practice.

• The GAO Schedule Assessment Guide identifies four characteristics of a 
high-quality, reliable schedule – (1) comprehensive, (2) well-constructed, 
(3) credible, and (4) controlled. Each of the GAO ten scheduling best 
practices aligns to one of these four characteristics. 

• Recipients are required to utilize the GAO Schedule Assessment Guide in 
the development of Construction Stage schedules [for major facility 
projects, as defined in Section 1.4 of the RIG], regardless of the award 
instrument employed.
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Wrap-Up 
• THANK YOU!
• Recordings for Session and slides available upon request.  Check back 

for postings to the NSF website.
• Copies of the references NSF Policy and Procedures documents 

available on the NSF website>> Document Library>>Search Title, NSF -
National Science Foundation

• Questions 
- Send to jwhitmey@nsf.gov and jnelson@nsf.gov

• Note (Potential) Future Mid-scale RI1 Program Webcast
• 2022 Research Infrastructure Workshop, Boulder CO; September 13-

16th Research Infrastructure Workshop - NSF Research Infrastructure 
Outreach
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