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ABBREVIATIONS AND ACRONYMS 
 

ANSI American National Standards Institute 

BCR Baseline Change Request 

CA Control Account 

CAM Control Account Manager 

CCB Change Control Board 

CF Conventional Facilities 

DUNE Deep Underground Neutrino Experiment 

EAC Estimate At Completion 

EFIG Experiment-Facility Interface Group 

ETC Estimate To Complete 

EVMS Earned Value Management System 

FRA Fermi Research Alliance 

PMP Project Management Plan 

OBS Organizational Breakdown Structure 

RAM Responsibility Assignment Matrix 

TPC Total Project Cost 

WBS Work Breakdown Structure 

WP Work Package 
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1 INTRODUCTION 
The LBNF/DUNE project is requesting a CD-3a approval from DOE for Initial Far Site Construction.  The 
authorization amount being sought is approximately $300M, whose scope includes portions of the 
conventional facilities (CF) to be designed and constructed on the surface, in the shafts, and 
underground at the Sanford Underground Research Facility (SURF) to support the LBNF cryostats and 
cryogenic systems and the Deep Underground Neutrino Experiment (DUNE) Far Detector.  The CD-3a 
scope covers the initial construction work prior to baselining the LBNF/DUNE Project necessary to 
support installation of cryostats and cryogenic systems to be ready for installation of two DUNE 
detectors.   
 
Construction approval essentially baselines the associated scope. The Project needs a means to track 
and measure progress and performance for the work scope included in the CD-3a request. This 
document describes the plan to implement the Fermi Research Alliance Earned Value Management 
System (EVMS) on the CD-3a scope, including the steps and timeline required. 
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2 BACKGROUND 
In January 2010, the Long-Baseline neutrino experiment (LBNE) received CD-0, Mission Need, approval 
followed by CD-1 approval in December 2012.  In May 2014 the High Energy Physics Advisory Panel 
(HEPAP) Particle Physics Project Prioritization Panel (P5) issued a report noting that a more ambitious 
Long-Baseline neutrino facility has been recommended by the particle physics community study with 
expressions of interest from physicists in other regions.  LBNE was recast as LBNF/DUNE, which required 
a reevaluation of the project by the DOE and was reviewed July 14-16, 2015.  

As part of the transition from LBNE to LBNF/DUNE, the project has been reorganized to better align with 
the new project structure and facilitate more efficient management of the work.  This reorganization 
required changes to the work breakdown structure, project schedules, change control processes, etc., 
which have been implemented for the CD-3a review. The LBNF/DUNE integrated master schedule 
consists of schedule components at the WBS L2 or L3 subproject level. The CD-3a scope resides in the 
Far Site Conventional Facilities subproject schedule component, which will be baselined and managed 
under the requirements of the certified Fermi Research Alliance Earned Value Management System 
(EVMS). 

Many of the required practices of FRA’s EVMS have been followed to date.  These practices include but 
are not limited to: 

1. Organization – establishment of the WBS, OBS and RAM 

2. Planning – Estimating, Scheduling, Risk Management and establishment of Control Accounts 

3. Authorization – Yearly budgeting, management of Base Cost and TPC 

4. Execution – Schedule Updating, Reporting progress, Authorized scope only 

5. Monitoring – Reporting of Cost, Schedule and Performance, Forecast of EAC, Update of Risk 

Registers 

6. Control - Maintaining of Change Control Logs, Approval of out of scope work 

However, further development is needed to implement EVM on the Far Site Conventional Facilities 
scope to comply with the certification requirements, including updating the controls systems and 
project management work practices prior to this specific baselining.  This plan outlines the work 
required to implement EVM on the CD-3a scope of work and conclude within the necessary timeline for 
baselining. 
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3 FERMI RESEARCH ALLIANCE EARNED VALUE MANAGEMENT 
SYSTEM REQUIREMENTS 

This section outlines the requirements for implementing EVMS on Fermilab managed projects.  These 
include: 

1. Plan all work scope for the project to completion; 

2. Break down the project work scope into finite pieces that can be assigned to a responsible person 

or organization for control of the technical, schedule and cost objectives; 

3. Integrate the project work scope, schedule and cost objectives into a performance measurement 

baseline against which accomplishments may be measured.  Control changes to the baseline; 

4. Use actual cost incurred and recorded in accomplishing the work performed; 

5. Objectively assess accomplishments at the work performance level; 

6. Analyze significant variances from the plans, forecast impacts and prepare an estimate at 

completion based on performance to date and work to be performed; 

7. Use EVMS information in management processes. 

The basic principle of the EVMS process is structured around the five ANSI guideline categories 
including, (1) Organization, (2) Planning, Scheduling and Budgeting, (3) Accounting Considerations, (4) 
Analysis and Management Reports, and (5) Revisions and Data Maintenance.  Compliance.  These 
principles are supported by FRA’s EVMS System description and 8 implementing procedures, which 
include the following: 

1. Procedure 1 - Project WBS, OBS, RAM 

2. Procedure 2 – Control Accounts, Work Packages and Planning Packages 

3. Procedure 3 – Work Authorizations 

4. Procedure 4 – Project Scheduling 

5. Procedure 5 – Cost Estimating 

6. Procedure 6 – Monthly Status Reporting 

7. Procedure 7 – Change Control 

8. Procedure 8 – EVMS Surveillance and Maintenance 

Over the past several years, Fermilab has been successful in implementing EVMS on DOE 413.3b projects 

as evidenced in the December 2014 independent Surveillance Review conducted on the certified Fermi 

Research Alliance Earned Value Management System (EVMS).  This review audited two projects, CMS 

Phase 1 Upgrade and Mu2e, for compliance with implementation of EVM concluding that FRA EVMS 

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm
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continues to meet the requirements and intent of ANSI/EIA-748 Standard and that there continues to be 

a Lab-wide emphasis on project performance, in general, and EVMS in particular.  LBNF-DUNE will 

leverage the experience of these two projects and other projects to ensure its implementation is 

successful. 
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4 PROCESS IMPLEMENTATION 
This section outlines how the Project already complies with the EVM requirements, and the steps that 
will be taken to implement the elements not as mature. Each FRA EVMS procedural step will be 
compared to the existing practice, gaps identified, and the plan outlined.  
 

4.1 Procedure 1 - Project WBS, OBS, RAM 

Procedure:  This procedure provides guidelines and format for the development of the project Work 
Breakdown Structure (WBS), WBS Dictionary, Organizational Breakdown Structure (OBS), and 
Responsibility Assignment Matrix (RAM).  
 
Presently: DUNE currently complies with the requirements set forth in Procedure 1.  This is evidenced 
though the established WBS, OBS and RAM.  The WBS, WBS Dictionary, OBS and RAM are included as 
supporting documents provided for the CD-3a review. 

4.2 Procedure 2 – Control Accounts, Work Packages and Planning 
Packages 

Procedure:  This procedure governs the development and use of control accounts and work packages. A 
control account (CA) is a management control point at which budgets (resource plans) and actual costs 
are accumulated and compared to earned value. Work packages (WP) are a subdivision of a control 
account and consist of a discrete or level-of-effort set of tasks that have been planned and budgeted in 
detail. Planning packages are created to describe work within a control account that will occur in the 
future. 
 
Presently:  The Control Accounts for the CD-3a scope have been identified and are shown below.  The 
Control Accounts are also included in the Responsibility Assignment Matrix, with corresponding values 
for the budgeted cost of work scheduled.   
 
Additional Implementation Steps:  The project schedule includes a combination of work packages and 
planning packages, which require additional work for compliance with the procedural requirements 
prior to baselining.  These include 

 Converting planning packages to work packages prior to 1 month of the current reporting 
period, including limiting their duration to 1-2 reporting periods 

 Ensure all activities necessary to complete the project’s work scope are scheduled. Once all 
scope is scheduled, activities must be traceable to the source plan or schedule.  

 Some scheduled activities such as subcontractor schedules (fixed price, time & material, etc.) 
may be outside of the project’s P6 baseline schedule.  However, this scope must have 
appropriate milestones or activities, in the project P6 baseline schedule, that reflect efforts and 
dependencies. These activities must reflect the plan for earning value and reflect actual or 
accrued costs as agreed per procurement contract. The external schedule is then maintained 
and updated at least monthly per the schedule owner and the associated project activities are 
updated to reflect progress of identified deliverables. 



                                                        Process Implementation 

 

Earned Value Management Implementation for CD-3a Scope                   Page 12 
 

 
 

4.3 Procedure 3 – Work Authorization 

 
Procedure:  This procedure establishes the work authorization to ensure that a Control Account (CA) is 
sufficiently defined, organized, planned, and budgeted before its work scope is authorized and started. 

 
Presently:  No work authorization documents exist for any control accounts.  
 
Additional Implementation Steps:  For each Control Account, the Work Authorization document and 
corresponding reports will be developed and executed for baselining.  These documents and reports are 
shown in appendix A and include the following: 

 

1. Work Authorization Document 

2. Control Account Plan 

3. Control Account Schedule 
 
The forms and reports for the Work Authorization Documents are created using Fermilab project 
management/ project controls enterprise systems, Primavera (P6) and Cobra.  They will be developed 
and signed once the schedule is baselined.  As part of baseline change control which is explained in 
Procedure 7 below, the Work Authorization forms and reports are updated with each change to the 
control account. 
 

4.4 Procedure 4 – Project Scheduling 
Procedure:  This procedure defines the scheduling approach and identifies the requirements and 
responsibilities for the development of plans and schedules for FRA projects where an Earned Value 
Management System (EVMS) is deemed appropriate.  
 
Presently:  The origins of the CD-3a schedule have been in existence in the Fermilab Enterprise system 
and used to manage the project since 2010.  The schedule has been reviewed by committees on several 
occasions with positive results.  The Far Site Conventional Facilities schedule has been integrated to the 
overall LBNF/DUNE project schedule, through the use of inter-project milestones.  
 
Additional Implementation Steps:  Although the schedule is stable, it needs additional work with respect 
to formatting and coding prior to baselining, such as additional refinement for work planned in FY16 and 
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assignment of performance measurement techniques codes.  Additional reviews by internal project 
stakeholders will also be conducted as part of the baselining process. 
 

4.5 Procedure 5 – Cost Estimating 
Procedure:  This procedure establishes the methods for developing cost estimates and implementing 
the cost estimating requirements as defined in the FRA Earned Value Management System Description 
document. 
 
Presently:  The scope of the CD-3a work has been estimated using the A/E’s 100% preliminary design in 
accordance with the requirements of DOE’s Cost Estimating Guide G-413.3-21.  Also, in accordance with 
self-imposed LBNF processes, an independent estimate was completed on the 75% Preliminary Design 
scope by Hatch Mott and McDonald (HMM).  The ARUP and HMM estimates were reviewed and 
reconciled during a 2-day workshop in August 2015.  This reconciliation process is considered a best-
practice in the private sector for civil-type construction project. 
 
Upon receipt of the 100% cost estimate from ARUP, the Control Account Manager worked with a Project 
Controls Specialist to integrate the CD-3a plan into the Fermilab enterprise system and the schedule was 
integrated with all LBNF/DUNE schedules to time-phase the work across the life-cycle of the project.  
Internal indirect costs and estimate uncertainty contingency were applied to develop the Total Project 
Cost for the CD-3a scope of work. 
 
Additional Implementation Steps:  As the final design is completed, updated estimates in accordance 
with the estimating guidelines, for both base cost and contingency, will be completed for the CD-3a 
scope at distinct design milestones with changes incorporated into the project through change control. 
 

4.6 Procedure 6 – Monthly Status Reporting 
Procedure:  This procedure describes the implementation of Earned Value Management for monthly 
status reporting and analysis, including variances in cost and schedule. The requirements include 
providing internal and external reports comparing actual costs and work accomplished to the planned 
value of the work, derived from baseline plans generated during the planning and budgeting phase. 
Forecasts of future costs and schedule dates will be made, and corrective actions initiated when 
problems are identified. 
 
Presently:  Monthly statusing and reporting have been performed for several years with a “rolling” 
baseline.   
 
Additional Implementation Steps:  The monthly status and reporting process on a rolling baseline will 
continue for all subprojects, with the exception of the Far Site Conventional Facilities, where a baseline 
will be established and a forecast schedule updated monthly to compare actual vs. planned 
performance.  In addition:  

 The Fermilab enterprise systems are set-up for earned value statusing and reporting, however 
the Project Controls Manager will need to work with other lab personnel to configure the 
reporting needs for LBNF/DUNE and to validate that the project data (EVMS inputs) is formatted 
properly to meet the reporting requirements (EVMS outputs). 
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 The project will establish work processes to create the monthly reports including the additional 
reporting requirements when variances thresholds are exceeded.   

 Practicing all steps associated with a rigorous monthly reporting cycle, including the extra steps 
associated with completing a Variance Analysis Report and tracking the corresponding 
corrective action.   
 

Examples of Monthly Status reports, forms and thresholds are provided in Appendix B. 
 

4.7 Procedure 7 – Change Control 
Procedure:  The baseline change management process includes the initiation of a Baseline Change 
Request (BCR) form, the approval process in accordance with the thresholds described in the DOE 
Preliminary Project Execution Plan [ref] and the LBNF/DUNE Configuration Management Plan [1], and 
incorporation of the change (if approved) into the PMB and all associated technical baseline documents. 
This procedure also applies to the change control process for new work as directed by the customer. 
 
Any project participant may initiate a change request. Generally, the participant that is affected directly 
by the change is responsible for initiating the change request. In any case, the Control Account Manager 
(CAM) is responsible for reviewing and for ensuring appropriate documentation is prepared to 
substantiate the change, including documenting proposed alterations to the currently approved project 
baseline scope, schedule, and/or budget. Project Controls support the CAM by helping to determine the 
schedule and budget impact of as well as validating BCRs. 
 
Presently:  A change control process was implemented within the LBNE Project after CD-1 approval in 
December 2012 and executed for 2 years.  With the evolution of the project into LBNF/DUNE, a new 
process was created with separate LNBF and DUNE Change Control Boards, which act upon change 
control items within each project’s purview, however when it is identified that a change to one project 
may impact the other project, the changes is elevated to the project’s Experiment-Facility Interface 
Group (EFIG) for review.  The change control process along with thresholds and authorities are outlined 
in the Configuration Management Plan [1].   
 
Additional Implementation Steps:  A change control process specific to LBNF will be created, detailing 
the steps required for approval of change control items. Samples of the reports and forms are included 
in Appendix C. 
 

4.8 Procedure 8 – Surveillance and Maintenance 
This procedure provides for a periodic review of the EVMS is necessary to maintain the certification of 
the FRA EVMS. LBNF/DUNE will participate in the surveillances as requested after baselining the CD-3a 
scope.  
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5 IMPLEMENTATION TIMELINE 
Although many of the principles of estimating and scheduling best practices have been in use on LBNE 
and then on LBNF/DUNE over the past several years, implementation of a formal EVMS will require 
training, as well as additional updating and reporting rigor to strictly comply with FRA procedures and 
practices.  A first and important milestone for implementation of EVM includes the training of staff, 
including but not limited to the Project Manager, Sub/ Deputy Project Managers, Control Account 
Managers, Project Controls staff and financial controllers.  Training will be completed on the following 
topics on this schedule: 
 

 EVMS Introductory Training      29 Sep 2015 

 Responsibilities & Fundamentals; PMB Review: Principles & Questions 12 Oct 2015 

 Estimate Development; Monthly Statusing    6 Nov 2015 

 Change Control Process; Accruals     18 Nov 2015 
 
After the CD-3a review, the Control Account Managers and Project Controls Specialists will update the 
project schedule to conform to baseline requirements.  This schedule will be reviewed by internal 
stakeholders prior to baselining. 
 
The LBNF/DUNE schedule needs to be altered to produce the requisite EVMS reports from the FRA’s 
project controls systems.  This is a learning process that may require some iteration to ensure all 
necessary inputs are mapped from the schedule into the EVMS processing tool correctly to produce 
accurate and consistent output.  The Project Controls Manager will work with support staff from the 
Office of Project Support Services to ensure the LBNF/DUNE schedule is built properly to integrate with 
FRA’s project controls systems and functions as required by the Fermilab guidelines.   
 
The specific steps, durations and responsibilities are outlined in Table below.  Once the preliminary 
baseline is established in March 2016, it is expected that a six month trial period will follow with formal 
baselining occurring before the end of FY2016.
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Figure 5-1  Timeline and Steps for CD-3a EVM Implementation

Activity Description Responsibility

1

Prepare Schedule for Baselining

 - Ensure Work Activities for near team are < 2 months in duration

 - All Work Packages must have PMT codes

 - Create Planning Packages, as necessary

 - Schedule review by Stakeholders (e.g. Procurement, SURF, etc.)

CAM (with PCS support)

2

Develop Monthly Update Process and Reports conforming to Lab Standards

 - Turnaround Reports

 - EAC/ETC method and process

 - Performance Measurement Reports

 - Mgmt Variance Analysis Reports

PCM

3

Create Change Control Process and Reports conforming to Lab Standards

 - Change Log and Approval Mechanism

 - Contingency and MR Tracking

 - Before and After reports

System Engineer

4 Develop VARs to align with Variance Thresholds PCM

5 Update Schedule through February CAM (with PCS support)

6
Separate Activities so activities do not cross the March 1st Timeline & Set S=P=A 

beyond Feb 28th 
CAM (with PCS support)

7

Execute Work Aughorizaiton Documents for FSCF Control Accounts

 - Develop forms and reports

 - Create Approval Mechanism

CAM (with PCS support)

January February March
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APPENDIX A: WORK AUTHORIZATION DOCUMENTS & 
ACCOMPANYING REPORTS 
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WORK AUTHORIZATION CONTROL ACCOUNT PLAN:  
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WORK AUTHORIZATION CONTROL ACCOUNT SCHEDULE 
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APPENDIX B:  MONTHLY STATUS REPORTS 

PROJECT PERFORMANCE REPORTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VARIANCE ANALYSIS REPORT 
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CORRECTIVE ACTION LOG 
 

 
 
VARIANCE ANALYSIS THRESHOLDS 
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APPENDIX C: CHANGE CONTROL REPORTS 

BASELINE CHANGE SUMMARY LOG 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BASELINE CONTROL ACCOUNT LOG 
 
 
 
 
 
 
 
 
 
 



                                                        

 

Earned Value Management Implementation for CD-3a Scope                   Page 23 
 

 
HISTORY UNCHANGED VALIDATION 
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IMPACTED ACTIVITIES SCHEDULE REPORT 
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