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What GAO Found 
The Department of Energy’s (DOE) Office of Environmental Management (EM) 
manages most of its cleanup of nuclear waste (77 percent of its fiscal year 2019 
budget) under a category that EM refers to as operations activities, using less 
stringent requirements than a category of work, known as capital asset projects. 
(See figure) Capital asset projects—which involve the acquisition of land and 
other assets, including through environmental remediation—must undergo a 
series of reviews by independent experts and DOE’s senior leadership. In 
contrast, operations activities are not reviewed outside of EM. EM’s policy 
defines operations activities as reoccurring facility or environmental operations, 
as well as activities that are project-like, with defined start and end dates. EM 
cleanup site managers have discretion on how to classify cleanup work because 
DOE and EM have not established classification requirements. Since 2015, 
experts in DOE’s Office of Project Management have raised concerns that some 
operations activities should be classified as capital asset projects, and that 
managing them under less stringent requirements poses cost and schedule 
risks. For example, the experts stated the cleanup of tanks of radioactive liquid 
waste should be designated as capital asset projects. However, these experts 
also stated that EM did not respond to their concerns, even though the office has 
department-wide responsibilities for overseeing project management. Until EM 
works with DOE’s Office of Project Management to establish requirements for 
classifying cleanup work, the department may incur more cost and schedule 
risks than it should. 

Examples of Requirements for Operations Activities and Capital Asset Projects  

 

EM’s cleanup policy does not follow any of 9 selected program management 
leading practices or 9 of 12 selected project management leading practices. For 
example, EM’s 2017 cleanup policy does not follow the program management 
leading practice of conducting risk management throughout the life of a program 
or the project management leading practice of requiring independent reviews of 
operations activities. These leading practices help ensure that a program 
optimizes scope, cost, and schedule performance and that it achieves its goals 
and intended benefits. Until EM revises its cleanup policy to follow leading 
practices, EM’s operations activities are at risk of uncontrolled changes to scope, 
exceeding initial budget and schedule, and failing to meet their original goals. 

View GAO-19-223. For more information, 
contact David C. Trimble at (202) 512-3841 or 
trimbled@gao.gov. 

Why GAO Did This Study 
EM’s mission is to complete the 
cleanup of nuclear waste at 16 DOE 
sites and to work to reduce risks and 
costs within its established regulatory 
framework. In December 2018, DOE 
reported that it faced an estimated 
$494 billion in future environmental 
cleanup costs—a liability that roughly 
tripled during the previous 20 years. 

GAO was asked to examine EM’s 
operations activities. This report 
examines, among other objectives, (1) 
how EM manages its cleanup work and 
(2) the extent to which EM’s cleanup 
policy follows selected leading 
practices for program and project 
management.  

To do this work, GAO reviewed agency 
documents and interviewed DOE 
project management experts and EM 
officials. GAO compared EM’s policy 
with selected leading practices 
endorsed by the Project Management 
Institute for program and project 
management related to scope, cost, 
schedule, and independent review.  

What GAO Recommends 
GAO is making seven 
recommendations, including that EM 
(1) establish cleanup work 
classification requirements and (2) 
revise its cleanup policy to follow 
program and project management 
leading practices. DOE generally 
agreed with GAO’s recommendations. 
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441 G St. N.W. 
Washington, DC 20548 

February 19, 2019 

Congressional Requesters 

Fifty years of federal nuclear weapons production and energy research 
during the Cold War generated millions of gallons of liquid radioactive 
waste, millions of cubic meters of solid radioactive waste, thousands of 
tons of spent nuclear fuel and special nuclear material, and large 
quantities of contaminated soil and water.1 In 1989, the Department of 
Energy (DOE) established its nuclear waste cleanup program by creating 
the Office of Environmental Management (EM). The EM program’s 
mission is to complete the safe cleanup of this Cold War legacy and to 
work to reduce associated risks and costs within the established 
regulatory framework. 

The EM program faces substantial future cleanup costs and has decades 
of additional work remaining at contaminated DOE sites. EM has spent 
more than $164 billion since it began its cleanup work in 1989.2 
Additionally, DOE faces an estimated $494 billion in future costs over a 
period of more than 70 years, a liability that has roughly tripled over the 
past 20 years, according to DOE’s fiscal year 2018 financial statement.3 
This liability may grow, even though DOE has spent roughly $6 billion 
annually on its cleanup work in recent years. Because of the substantial 
and increasing estimated cleanup costs to the federal government, in 
2017 we added the federal government’s environmental liability to our 
high-risk list of agencies and program areas that are vulnerable to fraud, 
waste, and mismanagement or that are most in need of transformation.4 
According to DOE’s fiscal year 2018 financial statement, the EM 
program’s portion of DOE’s total environmental liability is $377 billion, the 
largest share of the federal government’s environmental liability.5 From 

                                                                                                                       
1Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following 
irradiation. Special nuclear material includes plutonium and uranium enriched in uranium-
233 or uranium-235. 
2GAO, High-Risk Series: Progress on Many High-Risk Areas, While Substantial Efforts 
Needed on Others, GAO-17-317 (Washington, D.C.: Feb. 15, 2017).  
3DOE, Fiscal Year 2018 Agency Financial Report, DOE/CF-0149 (Washington, D.C.: Dec. 
14, 2018).  
4GAO-17-317.  

 

https://www.gao.gov/products/GAO-17-317
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fiscal years 2011 to 2018, EM’s environmental liability increased by about 
$214 billion. The new Assistant Secretary for the Office of Environmental 
Management, who assumed office in March 2018, has acknowledged the 
importance of improving EM’s performance in addressing EM’s large and 
growing environmental liabilities. 

Effective program and project management are important to the success 
of efforts such as the EM program, according to the Project Management 
Institute (PMI).6 The Program Management Improvement Accountability 
Act of December 2016 requires the Office of Management and Budget 
(OMB) to adopt and oversee implementation of government-wide 
standards, policies, and guidelines for program and project management 
in executive branch agencies.7 In June 2018, OMB issued a 
memorandum on the implementation of this law that included initial 
implementation guidance and called for agencies to set their own 
program management standards. The memorandum stated that the act 
aims to improve program and project management practices within the 
federal government. The OMB memorandum also stated that agencies 
may use program management leading practices developed by us, other 
agencies, and external voluntary consensus standards bodies, such as 
PMI. 

EM divides its cleanup work into capital asset projects and operations 
activities. According to DOE’s order governing the management of capital 
asset projects—DOE Order 413.3B—a capital asset project is a project 
with defined start and end points required in the acquisition of capital 
assets;8 capital asset projects can also include the environmental 

                                                                                                                       
5EM’s estimate of the probable costs for the future cleanup of legacy defense waste is 
known as its “environmental liability.” The federal government is financially liable for 
cleaning up areas where federal activities have contaminated the environment. 
6PMI is a not-for-profit organization that has established standards for program and project 
management that are generally recognized as leading practices for most programs and 
projects. These standards are used worldwide and provide guidance on how to manage 
various aspects of projects, programs, and portfolios. When we use the standalone term 
“project” in this report, we are referring to the PMI definition of a project. PMI defines a 
project as a temporary endeavor intended to create a unique product, service, or result.  
7Pub. L. No. 114-264, 130 Stat. 1371 (Dec. 14, 2016) codified at 31 U.S.C. § 503(c)(1)(B). 
The act also requires us to review the effectiveness of key efforts under the act to improve 
federal program management.  
8DOE, Program and Project Management for the Acquisition of Capital Assets, DOE Order 
413.3B (Change 5) (Washington, D.C.: Nov. 29, 2010).  
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remediation of land to make it useful.9 According to OMB, capital assets 
are land (including park lands); structures; equipment (including motor 
and aircraft fleets); and intellectual property (including software), which 
are used by the federal government and which have an estimated useful 
life of 2 years or more.10 Operations activities are reoccurring facility or 
environmental operations as well as activities that are project-like, with 
defined start and end dates, according to EM policy.11 According to EM 
officials, EM manages its operations activities based on requirements 
listed in a cleanup policy that it issued in July 2017.12 

Over the years, we have found many problems with DOE’s management 
of its major capital asset projects—those with a total project cost over 
$750 million—including uncontrolled changes to scope, exceeding 
budgets and schedules, and failing to meet the original mission. 
Examples of EM’s capital asset projects that encountered problems 
include the Waste Treatment and Immobilization Plant at the Hanford site 
and the Salt Waste Processing Facility at the Savannah River site, 
facilities that EM is building to process liquid radioactive waste stored in 
tanks at these sites.13 In recent years, DOE has improved its 
requirements for the management of capital asset projects by significantly 
changing Order 413.3B. We recognized these DOE efforts to improve its 
project management in our 2017 high-risk update.14 However, our 2017 

                                                                                                                       
9Office of Management and Budget, Capital Programming Guide V 3.0: Supplement to 
Circular A-11, Planning, Budgeting, and Acquisition of Capital Assets (Washington, D.C.: 
Executive Office of the President, 2018).   
10OMB, Capital Programming Guide V 3.0.  
11Department of Energy, Office of Environmental Management, Policy and Protocol for 
Office of Environmental Management Operations Activities Protocol (Washington, D.C.: 
Feb. 28, 2012).  
12Department of Energy, Office of Environment Management, Requirements for 
Management of the Office of Environmental Management’s Cleanup Program 
(Washington, D.C.: July 20, 2017). EM also uses additional guidance listed in standard 
operating policies and procedures associated with this policy that provide more detail on 
how EM should implement the requirements outlined in the 2017 cleanup policy. 
13See, for example, GAO, Hanford Waste Treatment Plant: DOE Needs to Take Further 
Actions to Address Weaknesses in Its Quality Assurance Program, GAO-18-241 
(Washington, D.C.: Apr. 24, 2018) and Nuclear Waste: Actions Needed to Address 
Persistent Concerns with Efforts to Close Underground Radioactive Waste Tanks at 
DOE’s Savannah River Site, GAO-10-816 (Washington, D.C.: Sept. 14, 2010).  
14GAO-17-317. 

https://www.gao.gov/products/GAO-18-241
https://www.gao.gov/products/GAO-18-241
https://www.gao.gov/products/GAO-10-816
https://www.gao.gov/products/GAO-17-317
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high-risk update also expressed concern that EM’s operations activities 
are not subject to the same oversight as capital asset projects. 

You asked us to review the EM program, particularly its management of 
operations activities. This report examines 

• how the EM program manages its cleanup work, 

• the extent to which EM’s cleanup policy follows selected program and 
project management leading practices, and 

• how EM measures the overall performance of its operations activities. 

To examine how the EM program manages its cleanup work, we 
reviewed various DOE documents, including DOE’s Order 413.3B, EM’s 
2012 operations activities protocol, EM’s 2017 cleanup policy, and 
documents received from cleanup sites. We also interviewed DOE and 
EM officials from headquarters and 5 of EM’s 16 cleanup sites. (We 
contacted all sites and interviewed five sites that responded to our 
request for an interview over the phone.)15 We then decided to conduct 
site visits. We visited two of these sites—Savannah River and Idaho—
because they are among the sites with the highest number of operations 
activities and the most diverse types of and highest cost cleanup work 
remaining. Our findings from these 5 sites are not generalizable to all EM 
sites, but they help explain the delineation of roles between the site 
managers and EM headquarters in managing and classifying cleanup 
work. We also reviewed the role of DOE’s Office of Project Management 
in EM’s cleanup work. More specifically, we examined whether this office 
played a role in the development of EM’s 2017 cleanup policy and 
classification of EM’s cleanup work, consistent with the Office of Project 
Management’s designation as DOE’s enterprise project management 
organization.16 

To examine the extent to which EM’s cleanup policy follows selected 
program and project management leading practices, we selected two sets 
of criteria for program and project management leading practices. To 
                                                                                                                       
15We interviewed EM officials from the following sites: Idaho, Los Alamos, Oak Ridge, 
Office of River Protection at Hanford, and Savannah River.  
16DOE states that this office—as an enterprise project management organization—is 
responsible for providing leadership and assistance in developing and implementing DOE-
wide policies, procedures, programs, and management systems pertaining to project 
management, as well as for independently monitoring, assessing, and reporting on project 
execution performance. 
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select program management leading practices, we first reviewed PMI’s 
The Standard for Program Management —Third Edition.17 We identified 9 
program management leading practices based on PMI’s standards 
related to a program’s management of scope, cost, schedule 
performance, and to independent review of performance. To select 
project management leading practices, we first identified 12 project 
management leading practices listed in DOE’s Order 413.3B related to 
management of scope, cost, schedule performance, and to independent 
review of performance for projects.18 We then compared these 12 project 
management leading practices to PMI’s A Guide to the Project 
Management Body of Knowledge–Fifth Edition, which includes PMI’s 
standards for project management, to make sure these leading practices 
align with PMI’s standards for project management.19 To validate our 
selection of program and project management leading practices, we 
shared these selected leading practices with PMI representatives and 
incorporated their feedback, as appropriate. PMI representatives agreed 
with the program and project management leading practices that we 
selected. 

We then compared EM’s 2017 cleanup policy and the 11 associated 
standard operating policies and procedures developed by EM by the time 
of our analysis (by May 2018) with the 9 program management and 12 
project management leading practices we selected, and we analyzed the 
extent to which the policy and associated guidance follows these leading 
practices.20 We also interviewed EM officials to learn more about the 
2017 cleanup policy. We used a 5-point scoring system to determine the 
extent to which EM’s cleanup policy follows program and project 

                                                                                                                       
17PMI, The Standard for Program Management®, Third Edition (Newtown Square, PA: 
2013). We used the third edition because that was the most recent edition at the time we 
identified program management leading practices. PMI’s most recent program 
management standards are listed in The Standard for Program Management®, Fourth 
Edition (Newtown Square, PA: 2018). PMI officials agreed that the criteria we selected are 
consistent with program management practices set forth in the Fourth Edition. 
18We selected leading practices listed in DOE’s Order 413.3B because EM’s 2012 
operations activities protocol, EM’s 2017 cleanup policy, and EM officials stated that EM 
uses the project management principles included in this order for operations activities.  
19Project Management Institute Inc., A Guide to the Project Management Body of 
Knowledge: PMBOK® Guide – Fifth Edition (Newton Square, PA: 2013). 
20Henceforth, when we refer to EM’s 2017 cleanup policy, we include the 11 standard 
operating policies and procedures associated with this policy as of May 2018.  
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management leading practices.21 If the score for a leading practice was 
“fully met” or “substantially met,” we concluded that EM’s policy followed 
that leading practice.22 

To examine how EM measures the performance of its operations 
activities, we analyzed EM’s use of the three measures of performance 
that EM policy identified as being used for this purpose: earned value 
management (EVM),23 performance metrics, and cleanup milestones.24 
To evaluate EM’s EVM systems, we compared EM’s use of EVM with 8 of 
the 10 best practices for earned value management found in our Cost 
Estimating and Assessment Guide, which draws best practices from 
federal cost-estimating organizations and industry.25 Specifically, we 
reviewed the use of EVM systems in the 21 contracts EM uses to execute 
its operations activities, and we compared this with EVM best practices. 
To gather this information, we submitted a data collection instrument to all 
16 sites to ascertain whether or not they follow these best practices for 
each contract containing operations activities. We also requested 
documentation, such as EVM system certification information or 
surveillance reports, supporting the sites’ answers. We relied mainly on 
their responses but, when available, also reviewed the documentation we 
received to check the sites’ answers for accuracy and completeness. 

                                                                                                                       
21The 5-point scoring system was as follows: “fully met” means that EM’s policy 
completely met the leading practice; “substantially met” means that EM’s policy met a 
large portion of the leading practice; “partially met” means that EM’s policy met about half 
of the leading practice; “minimally met” means that EM’s policy met a small portion of the 
leading practice; and “not met” means that EM’s policy did not meet the leading practice at 
all.  
22In contrast, if the score was “partially met,” “minimally met,” or “not met,” we concluded 
that EM’s policy did not follow leading practices.  
23EVM measures the value of work accomplished in a given period and compares it with 
the planned value of work scheduled for the period and with the actual cost of the work 
accomplished. EVM is an industry standard and is considered a best practice for 
conducting cost and schedule performance analysis for projects.  
24We reported on EM’s use of cleanup milestones in GAO-19-207. GAO, Nuclear Waste: 
DOE Should Take Actions to Improve Oversight of Cleanup Milestones, GAO-19-207 
(Washington, D.C.: Feb. 14, 2019).  
25GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and 
Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: March 2009). We did 
not evaluate two best practices: (1) the schedule reflects the work breakdown structure, 
the logical sequencing of activities, and the necessary resources and (2) EVM data are 
consistent among various reporting formats. We excluded these best practices because 
we examined the use of EVM by contractors at a higher program level and did not conduct 
in-depth analysis of each contractor’s EVM system. 

https://www.gao.gov/products/GAO-19-207
https://www.gao.gov/products/GAO-19-207
https://www.gao.gov/products/GAO-19-207
https://www.gao.gov/products/GAO-09-3SP
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In addition, as part of our analysis, we analyzed EM headquarters’ EVM 
data on operations activities from October 2016 through September 2017 
(the most recent data available at the time of our review) to determine 
whether or not the EVM data were reliable. We checked for anomalies 
such as missing or negative values for each of those months. We also 
reviewed DOE and EM documents—such as monthly progress reports 
submitted by the 16 sites to EM headquarters for review and the monthly 
reviews prepared by an EM headquarters office for senior management—
to see what EVM data senior management used for decision-making. 

To provide a score for our analysis, we used a 5-point scoring system to 
score the answers for each contract against each best practice.26 After 
scoring each best practice individually, we then used these scores to 
develop an average score for the three EVM characteristics: whether EM 
has ensured that these EVM systems are (1) comprehensive; (2) provide 
reliable data; and (3) are used by EM leadership for decision-making. 

To examine EM’s use of performance metrics data, we reviewed annual 
performance metrics collected by EM headquarters for every operations 
activity from 2010 to 2017 (representing the period during which EM 
managed cleanup work as operations activities); reviewed relevant 
documentation; and interviewed agency officials knowledgeable about 
those data, among other things. Specifically, we interviewed DOE and EM 
officials at headquarters and from the five cleanup sites (including in-
person interviews at the Savannah River and Idaho sites). We also 
reviewed our prior work in GAO-19-207 related to EM’s cleanup 
agreements and milestones. Appendix I presents a more detailed 
description of our scope and methodology. 

We conducted this performance audit from April 2017 to February 2019, 
in accordance with generally accepted government auditing standards. 
Those standards require that we plan and perform the audit to obtain 
sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that 
the evidence obtained provides a reasonable basis for our findings and 
conclusions based on our audit objectives. 
                                                                                                                       
26We used the following 5-point scoring system to score the answer for each contract for 
each best practice: “fully met” means that complete evidence was provided that satisfied 
the best practice; “substantially met” means that evidence was provided that satisfied a 
large portion of the best practice; “partially met” means that evidence was provided that 
satisfied about half of the best practice; “minimally met” means that evidence was 
provided that satisfied a small portion of the best practice; and, “did not meet” means that 
no evidence was provided that satisfied the best practice.  

https://www.gao.gov/products/GAO-19-207


 
 
 
 
 
 

Page 8 GAO-19-223  Nuclear Waste Cleanup 

 
This section describes 

• EM’s cleanup sites and areas of cleanup work, 

• EM’s status as a program, 

• the history of EM’s requirements for operations activities, and 

• key EM offices and DOE oversight bodies for EM’s cleanup work. 

 
EM has a headquarters office and 16 sites at which the agency oversees 
cleanup work. Figure 1 shows the EM sites where cleanup work remains. 

Figure 1: DOE Office of Environmental Management Sites Where Cleanup Remains 

 

Background 

EM Cleanup Sites and 
Areas of Cleanup Work 
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EM divides its cleanup work into six work areas. These areas, described 
below, sometimes include both operations activities and capital asset 
projects:27 

1. spent nuclear fuel stabilization and disposition, including safe 
shipping, receipt, storage, and disposition of spent nuclear fuel and 
heavy water;28 

2. nuclear materials stabilization and disposition, including the 
management, disposition, safe surveillance, and maintenance of 
nuclear materials;29 

3. radioactive liquid waste stabilization and disposition, including 
treatment, management, and permanent disposal of radioactive liquid 
waste stored in storage tanks; 

4. nuclear facility decontamination and decommissioning, including the 
deactivation, decontamination, and decommissioning of EM-owned 
nuclear, radioactive, and industrial buildings and structures; 

5. solid waste stabilization and disposition, including receipt, treatment, 
storage, and disposal of legacy and newly generated30 low-level 
waste, mixed low-level waste, transuranic waste, hazardous waste, 
and sanitary waste;31 and 

6. soil and water remediation, including cleanup of waste regulated 
under the Resource Conservation and Recovery Act and the 

                                                                                                                       
27EM has another work area—safeguards and security—that it has categorized as 
operations activities, but it does not track its performance. This area includes protective 
forces, physical security systems, information and personnel security, cybersecurity, and 
law enforcement. EM also has additional support work areas, such as technology 
development, community and regulatory support, mission support and program direction.  
28Heavy water contains deuterium, an isotope of hydrogen, and is used as a moderator 
and to cool certain commercial nuclear reactors.  
29Nuclear materials include uranium and plutonium.  
30In this report, we use the term legacy waste to mean waste generated in the course of 
nuclear weapons production and energy research, and newly generated waste to mean 
waste generated primarily in the course of environmental cleanup. 
31Low-level waste is contaminated with relatively small amounts of radioactivity. Mixed 
low-level waste contains both radioactive and hazardous waste. Transuranic waste is 
contaminated by nuclear elements heavier than uranium, such as diluted plutonium.  
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Comprehensive Environmental Response, Compensation, and 
Liability Act.32 

 
EM refers to itself as a program, and EM’s organization and mission fit 
PMI’s definition of a program. According to PMI, programs include 
multiple program components, such as sub-programs (in EM’s case, each 
cleanup site is a sub-program) and projects (in EM’s case, the cleanup 
work at each site), which are interrelated and managed in a coordinated 
way to obtain benefits not available from managing them individually. 
According to PMI officials, organizations often use the terms “program” 
and “project” interchangeably, but the two terms have different meanings 
and apply to different levels of management. Programs are a means of 
executing a strategy and achieving organizational goals and objectives. A 
program may continue indefinitely. In contrast, a project is a temporary 
endeavor undertaken to create a unique product, service, or result. 
Projects are executed to improve the efficient implementation of a 
program. The relationship between a program and a project is illustrated 
in figure 2 below. 

                                                                                                                       
32Congress passed the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980, which established the Superfund program to clean up the most 
seriously contaminated of these sites. In addition, in 1984, Congress amended the 
Resource Conservation and Recovery Act to add a corrective action program to clean up 
contamination at facilities that treat, store, and dispose of hazardous waste. 

EM’s Status as a Program 
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Figure 2: Relationship between a Program and a Project 

 

 
In June 2009, EM developed the category of work that EM calls 
operations activities to differentiate this work from capital asset projects. 
Until then, EM managed all of its cleanup work as projects under Order 
413.3B.33 EM documentation from that time explained that EM decided to 
differentiate its cleanup work so that it could quickly make use of an 
infusion of $6 billion for EM under the American Recovery and 
Reinvestment Act of 2009 (Recovery Act).34 EM officials stated that EM 
could not use the funds quickly at that time if the work had to follow the 
project management requirements in Order 413.3B. 

                                                                                                                       
33EM memo from the EM Assistant Secretary for Environmental Management to the 
Director of DOE’s Office of Management titled Restructuring Office of Environmental 
Management Projects, June 5, 2009; and DOE, EM Recovery Act Program: Portfolio 
Management Framework, Project Document No. RAPD-EM-09004, Rev. 0 (Washington, 
D.C.: July 10, 2009). 
34Pub. L. No. 111-5, 123 Stat. 139-140 (2009). EM received $6 billion to spend under the 
Recovery Act as part of its fiscal year 2009 annual appropriation.  

History of EM’s 
Requirements for 
Operations Activities 
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In 2010, shortly after the initiation of the Recovery Act work, EM decided 
to make the approach of managing part of its work as operations activities 
permanent. EM officials could not provide any documentation from the 
time supporting this decision, which was not consistent with EM findings 
from 2009. In particular, according to EM documentation from 2009, 
executing all cleanup work under Order 413.3B had served EM well in 
defining and controlling the technical scope, project and life-cycle costs, 
completion dates, and risks of its cleanup work, and had helped EM 
improve its overall performance and become more efficient.35 EM began 
managing operations activities based on a memorandum developed by 
EM leadership.36 

In 2012, EM developed the operations activities protocol, which 
superseded the 2010 memorandum for managing operations activities.37 
This protocol stated that although operations activities are not subject to 
DOE’s Order 413.3B requirements, EM will apply the appropriate project 
management principles from this order using a “graded approach.” We 
reviewed the 2012 operations activities protocol in October 2012 and 
found that it contained less stringent requirements for operation activities 
than Order 413.3B for capital asset projects.38 We also found that EM did 
not have a clear classification policy that set out under what conditions 
EM should consider particular cleanup work to be an operations activity or 
a capital asset project. In the absence of such a policy, EM classified as 
operations activities certain cleanup work that DOE’s Office of Project 
Management considered to be capital asset projects.39 We recommended 
that EM provide DOE’s Office of Project Management with information on 
EM’s classification decisions. In 2012, DOE agreed with our 

                                                                                                                       
35EM memorandum from the EM Assistant Secretary for Environmental Management to 
the Director of DOE’s Office of Management titled Restructuring Office of Environmental 
Management Projects, June 5, 2009; and DOE, EM Recovery Act Program: Portfolio 
Management Framework, Project Document No. RAPD-EM-09004, Rev. 0 (Washington, 
D.C.: July 10, 2009).  
36EM memorandum from the EM Principal Deputy Assistant Secretary titled Office of 
Environmental Management’s Operations Program Protocol (Apr. 20, 2010).  
37Department of Energy, Office of Environmental Management, Operations Activities 
Protocol (Washington, D.C.: Feb. 28, 2012).  
38GAO, Recovery Act: Most DOE Cleanup Projects Are Complete, but Project 
Management Guidance Could Be Strengthened, GAO-13-23 (Washington, D.C.: Oct. 15, 
2012).  
39GAO-13-23.  

https://www.gao.gov/products/GAO-13-23
https://www.gao.gov/products/GAO-13-23
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recommendation, and EM officials stated in August 2018 that they are 
developing guidance. 

In July 2017, EM developed a cleanup policy that applies to both 
operations activities and capital asset projects.40 For managing capital 
asset projects, this policy supplements Order 413.3B. For managing 
operations activities, this policy supersedes the 2012 operations activities 
protocol.41 The 2017 cleanup policy states that EM will apply DOE’s 
project management principles described in Order 413.3B to its 
operations activities in a tailored way. 

At the time of our review, EM had developed 11 standard operating 
policies and procedures that are associated with the 2017 cleanup policy 
and that provide guidance on areas such as program performance 
reporting, assessing contractors’ performance against contract 
requirements, and what officials have approval authority at major steps in 
the contract process. However, according to EM officials, the standard 
operating policies and procedures are not requirements. 

 
The EM program is executed by two main components: EM headquarters, 
which serves as the program manager for the EM program, and 16 
cleanup sites, which serve as sub-programs. The following EM 
headquarters and site officials are key to managing and overseeing EM’s 
operations activities, according to the 2017 cleanup policy: 

• The Assistant Secretary for Environmental Management serves 
as the head of EM and is responsible for the execution of EM’s 
mission. In December 2017, the Assistant Secretary for EM began 
reporting to the DOE Undersecretary of Science, who in turn reports 
to the DOE Deputy Secretary of Energy.42 The Assistant Secretary for 
Environmental Management, among other things, provides leadership 
and develops mission strategies, policy, and guidance for the EM 
cleanup program. 

                                                                                                                       
40Department of Energy, Office of Environment Management, Requirements for 
Management of the Office of Environmental Management’s Cleanup Program 
(Washington, D.C.: July 20, 2017). 
41EM officials stated, however, that EM still uses some components of the 2012 
Operations Protocol, such as definitions.  
42Prior to December 2017, the Assistant Secretary for EM reported to the DOE 
Undersecretary for Management and Performance. 

Key EM Offices and DOE 
Oversight Bodies for EM’s 
Cleanup Work 
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• The Principal Deputy Assistant Secretary for Environmental 
Management serves as the EM management official responsible for 
operations, including coordination, oversight, and leadership on 
scope, cost, and schedule elements. Under the 2017 cleanup policy, 
this official has approval authority for contracts equal to or greater 
than $200 million. This official is also responsible for conducting 
periodic contract reviews for contracts with a total estimated cost 
equal to or greater than $200 million. 

• The Associate Principal Deputy Assistant Secretary for Field 
Operations provides leadership and develops mission strategies, 
policy, and guidance for site operations. This official is responsible for, 
among other things, meeting monthly with each site individually to 
discuss the status of cleanup work there. 

• The EM Deputy Assistant Secretary for Acquisition and Project 
Management is responsible for providing independent oversight and 
reports to the Associate Principal Deputy Assistant Secretary for 
Corporate Services.43 Under the 2017 cleanup policy, this official is 
responsible for programmatic peer reviews that review cleanup 
activities at each site.44 This official is also responsible for the 
implementation of Order 413.3B and review of capital asset projects. 

• At each of the 16 cleanup sites, the EM site manager is responsible 
and accountable for management and integration of all EM site-level 
activities. Under the 2017 cleanup policy, site managers have 
approval authority over contracts under $200 million. The site 
manager is also required to conduct periodic contract reviews for 
contracts with a total estimated cost of less than $200 million. 

Outside of EM, two DOE bodies play a role in the oversight of EM’s 
capital asset projects, but not of operations activities: 

                                                                                                                       
43According to the 2017 cleanup policy, the EM Deputy Assistant Secretary for Acquisition 
and Project Management reported to the Principal Deputy Assistant Secretary for 
Environmental Management. Based on a reorganization in November 2018 that is not yet 
reflected in the cleanup policy, the EM Deputy Assistant Secretary for Acquisition and 
Project Management now reports to the Associate Principal Deputy Assistant Secretary 
for Corporate Services.  
44According EM officials, EM started conducting programmatic peer reviews at the 
beginning of fiscal year 2019. In addition, in October 2017, the EM Deputy Assistant 
Secretary for Acquisition and Project Management started sending monthly reviews of 
operations activities to EM management officials.  
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• DOE’s Office of Project Management has served as DOE’s enterprise 
project management organization45 since July 2015, when the 
Secretary of Energy gave it this responsibility as part of an initiative to 
improve DOE’s program and project management.46 As such, DOE 
states that this office—as an enterprise project management 
organization—is responsible for providing leadership and assistance 
in developing and implementing DOE-wide policies, procedures, 
programs, and management systems pertaining to project 
management, as well as for independently monitoring, assessing, and 
reporting on project execution performance. Officials from this office 
are experts in project management, especially as it relates to capital 
asset projects, and oversee the implementation of DOE’s Order 
413.3B. This office also validates project performance baselines—
scope, cost, and schedule—for the department’s capital asset 
projects, including EM’s.47 

• The Project Management Risk Committee reviews and provides 
advice on capital asset projects with a total project cost of $100 million 
or more. The Risk Committee’s purpose is to assess the risks 
associated with projects across DOE and advise DOE senior leaders 
on project management, including on cost, schedule, and technical 
issues. The committee includes nine senior DOE officials from across 
the department, including top project management officials from the 
National Nuclear Security Administration, the Office of Science, and 
EM. 

  

                                                                                                                       
45According to PMI, an enterprise project management organization operates as the 
highest-level project management organization within an entity. Among other things, an 
enterprise project management organization is responsible for (1) aligning project and 
program work to the entity’s strategy; (2) establishing and ensuring appropriate enterprise 
project, program, and portfolio governance; and (3) managing multiple stakeholders and 
ensuring continuous communication within an entity.   
46From 1999 through 2015, DOE’s oversight activities related to project management 
were carried out by a number of different offices, including the Office of Field 
Management, the Office of Engineering and Construction Management, and the Office of 
Acquisition and Project Management. DOE’s Office of Project Management was created in 
July 2015 after the DOE Undersecretary for Management and Performance reorganized 
and consolidated project and contract management oversight. 
47For purposes of this report, we use the term “baseline” to mean the established cost, 
schedule, and scope plan against which to measure and control the status of a program’s 
or project’s actual scope, cost, or schedule performance.  
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DOE’s EM program manages most of its cleanup work as operations 
activities, posing cost and schedule risks. These risks stem from EM’s 
management of such work using less stringent requirements than for 
capital asset projects even though EM spends billions of dollars annually 
on operations activities. Site managers have the discretion to classify 
cleanup work as operations activities, even if the work has characteristics 
of capital asset projects, because DOE and EM have not established 
requirements for classifying EM’s cleanup work. In addition, EM has not 
addressed concerns raised by DOE project management experts that 
some operations activities should be classified as capital asset projects. 

 
EM manages its cleanup work under different requirements, depending 
on whether it classifies the work as a capital asset project or an 
operations activity, with operations activities having less stringent 
requirements. EM currently manages most of its work as operations 
activities. EM’s work is divided into 77 operations activities and 20 capital 
asset projects. In the fiscal year 2019 budget, operations activities 
accounted for 77 percent of EM’s approximately $7.2 billion budget—
about $5.5 billion—while capital asset projects accounted for 18 percent 
of EM’s budget—about $1.3 billion.48 Figure 3 illustrates how EM 
classified and funded its work during fiscal year 2019. 

                                                                                                                       
48EM used the remaining $347 million to fund its operations at headquarters for program 
direction and support.  

DOE’s EM Program 
Manages Most of Its 
Multibillion-Dollar 
Cleanup Work as 
Operations Activities, 
Posing Cost and 
Schedule Risks 
DOE’s EM Program 
Manages Most of Its 
Cleanup Work as 
Operations Activities, 
under Less Stringent 
Requirements Than 
Capital Asset Projects 
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Figure 3: DOE Office of Environmental Management’s Budget, Fiscal Year 2019 

 

For capital asset projects, EM manages the work in accordance with the 
requirements in DOE’s Order 413.3B, which is DOE’s project 
management order. This order contains numerous, detailed requirements 
that describe the steps and project management best practices to follow 
throughout the life of a project.49 The DOE Secretary strengthened this 
order in May 2016 by adding more stringent requirements, based in part 
on our prior recommendations.50 Examples of the requirements included 
in this order include: 

 A capital asset project with a total project cost over $50 million must 
undergo rigorous reviews outside the project’s management line. 
Different types of reviews are to be conducted by an independent 
body within the program for capital asset projects over $50 million, 
DOE’s Office of Project Management and the Project Management 
Risk Committee for capital asset projects over $100 million, and the 
Energy Systems Acquisition Advisory Board for capital asset projects 
over $750 million. Review and approval are to be received from the 

                                                                                                                       
49In addition, Order 413.3B has a number of associated guides that provide additional 
detail on how to implement these requirements. DOE states at the beginning of each of 
these guides that they include non-mandatory approaches for meeting requirements and 
that guides are not requirements documents.  
50DOE, Program and Project Management for the Acquisition of Capital Assets, DOE 
Order 413.3B (Change 2) (Washington, D.C.: Nov. 29, 2010).   
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Under Secretary for capital asset projects over $100 million, and the 
Deputy Secretary for capital asset projects over $750 million. 

• A capital asset project must complete its original scope of work within 
110 percent of the original cost baseline to be considered 
successful.51 

• The program must conduct a root cause analysis52 to determine the 
underlying contributing causes of cost overruns, schedule delays, and 
performance shortcomings, if the program, the project manager or 
independent oversight offices realize a capital asset project can no 
longer meet its established scope, cost or schedule baseline.53 

• Contingency to cover potential risks that might appear during the life 
of a project must be included as part of the total project cost estimate 
included in the performance baseline.54 

• All cost and schedule estimates developed during the life of the 
project must follow GAO best practices. 

For operations activities, EM follows the requirements in its 2017 cleanup 
policy, which has fewer, less detailed, and less stringent requirements 

                                                                                                                       
51As stated in Order 413.3B, its purpose is to provide DOE with program and project 
management direction for the acquisition of capital assets with the goal to deliver projects 
within the original performance baseline, cost and schedule. The Order implements, 
among other requirements, Office of Management and Budget (OMB) Circular A-11, and 
its supplement, Capital Programming Guide. As we previously reported, the Office of 
Management and Budget Circular A-11 part 7 requires that federal agencies monitor the 
performance of capital acquisitions and that agency heads review major acquisitions that 
exceed their cost, schedule, and performance goals by 10 percent or more.   
52As described by DOE in an April 2008 report on its department-wide effort to assess 
underlying causes for its project management challenges, a root cause analysis is a 
process involving the individuals knowledgeable of DOE contracts and projects and 
directly responsible for managing them answering a challenging series of questions as to 
why a situation, event, or condition existed. The process continues with the identification, 
prioritization, and implementation of recommended solutions or corrective measures.  
53This root cause analysis process DOE has implemented for capital asset projects is 
similar to the process the Department of Defense has implemented as part of addressing 
a breach of the critical cost growth threshold for a program (known as a Nunn-McCurdy 
breach), as provided under the Weapon System Acquisition Reform Act of 2009. Such a 
breach occurs when the program acquisition unit cost or the procurement unit cost 
increases by at least 25 percent over the current baseline estimate or at least 50 percent 
over the original baseline estimate. 
54Contingency is defined in DOE’s Order 413.3B as the portion of the project budget that 
is available for risk uncertainty within the project scope and is included in the total project 
cost. It is held by the federal government outside the scope of the contract. 
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than Order 413.3B. For example, in contrast to the more stringent 
requirements in Order 413.3B, under EM’s 2017 cleanup policy: 

• The highest level of review an operations activity must receive is by 
EM’s top management for contracts equal to or greater than $200 
million.55 

• For an operations activity to be considered successful, it must be 
completed within 110 percent of the current cost and scope 
baseline—not the original baseline established at the beginning of 
cleanup work.56 

• There is no requirement to conduct a root cause analysis for 
operations activities. 

• EM does not fund contingency for operations activities. 

• Cost and schedule estimates made before EM authorizes execution of 
a contract are to follow GAO best practices, but the policy does not 
include a requirement to follow best practices for cost estimates 
developed during contract execution. Figure 4 below illustrates how 
operations activities are managed under less stringent requirements 
than capital asset projects. 

                                                                                                                       
55For contracts under $200 million, the highest approving official is the EM site manager.  
56The current baseline is usually not the original baseline set at the beginning of the 
operations activity. The original scope, cost, or schedule baseline is modified through 
change requests to get to the current baseline. Changing the baseline can take place 
multiple times and at any time throughout the life of the operations activity.   
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Figure 4: Examples of Requirements for Operations Activities and Capital Asset 
Projects 

 

EM project management officials in charge of developing the 2017 
cleanup policy stated that EM intentionally wrote this policy at a high level 
because EM planned to develop standard operating policies and 
procedures that would establish more detailed steps to implement the 
policy. As noted earlier, these standard operating policies and procedures 
provide guidance but are not requirements. 
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Neither DOE nor EM has a policy on how to classify cleanup work as 
either operations activities or capital asset projects. According to DOE 
Office of Project Management officials, DOE does not have a department-
wide policy on how to classify cleanup work. Instead, these officials stated 
that DOE’s general management approach is to let its individual 
programs, such as EM, decide how to classify their work. EM officials 
explained that EM allows each site manager to determine independently 
how to classify cleanup work because according to EM’s 2017 cleanup 
policy, the site manager is responsible and accountable for the planning 
and execution of all site-level activities. 

DOE project management experts on the Project Management Risk 
Committee and in DOE’s Office of Project Management have raised 
concerns related to EM’s 2017 cleanup policy and the classification of 
cleanup work since 2015. These officials have stated that some current 
operations activities should be classified as capital asset projects. 
Specifically: 

• In November 2015, EM approached DOE’s Project Management Risk 
Committee with a proposal for a new cleanup policy, which later 
became EM’s 2017 cleanup policy. In comments on the proposal, the 
committee’s members expressed concerns that the proposed policy 
did not address how EM would classify cleanup work, noting that if 
programs or sites get to decide on what is a capital asset project and 
what is not—which in turn drives the level of DOE oversight—then this 
approach was not an appropriate governance model. The committee’s 
members also questioned why EM chose not to use the already 
available requirements in Order 413.3B. EM did not respond to the 
committee’s concerns. Instead, according to the committee’s meeting 
minutes, the DOE Undersecretary for Management and Performance, 
who at the time oversaw EM, informed the committee in November 
2015 that EM was proceeding with drafting its new cleanup policy.57 

• In late 2016, DOE’s Office of Project Management officials drafted an 
appendix to Order 413.3B that sought to define operations activities 
and capital asset projects. Under the classification proposal in the 
draft appendix, some of the work now classified as operations 
activities would have become capital asset projects and subject to 

                                                                                                                       
57At that time, the DOE Undersecretary for Management and Performance had authority 
over both EM and DOE’s Office of Project Management. As of December 2017, EM is 
under the authority of the Undersecretary of Science.  

DOE and EM Have Not 
Established Requirements 
for Classifying EM’s 
Cleanup Work or 
Addressed Concerns That 
Some Operations 
Activities Should Be 
Capital Asset Projects 
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more stringent requirements. For example, under the appendix, the 
cleanup of radioactive liquid waste tanks and solid waste exhumation 
and disposition would have been designated as capital asset 
projects.58 However, EM officials informed officials from the DOE 
Office of Project Management that EM would continue to develop its 
own policy, which it issued in July 2017. This 2017 cleanup policy did 
not reclassify any of the operations activities that, in the opinion of 
DOE’s Office of Project Management, should be capital asset 
projects. 

Officials from DOE’s Office of Project Management we interviewed said 
that continuing to classify and manage most of EM’s cleanup work as 
operations activities poses significant risks to DOE. According to these 
officials, managing the work this way poses cost and schedule risks for 
the following reasons, among others: 

• Because the review of operations activities is conducted entirely 
within EM, DOE does not have information on how EM manages 
operations activities and cannot hold EM accountable for cost-
effective and timely completion of this cleanup work, which represents 
a $5.5 billion investment by taxpayers in operations activities in fiscal 
year 2019 (see fig. 3). 

• Operations activities are not required to go through a thorough upfront 
planning process to determine the scope of work to be completed. 
Therefore, these activities are more subject to scope creep, cost 
overruns, and schedule delays, which can detract from EM’s 
credibility with Congress and other stakeholders. 

• Because EM does not set aside contingency funds to cover risks for 
its operations activities—a project management best practice and 
requirement under Order 413.3B—if risks are realized, EM must either 
reduce or delay scope to later years, which increases costs, causes 
schedule delays, and undermines EM’s ability to budget for activities 
across the EM program. 

 

                                                                                                                       
58EM senior officials have in some instances considered these efforts to be projects even 
though EM has classified them as operations activities. For example, EM applied for and 
won PMI’s 2017 International Project of the Year award for emptying a radioactive liquid 
waste tank—a short, relatively-inexpensive task of removing about 725,000 gallons of 
waste from one tank that was leaking at the Hanford site. According to EM officials, no 
waste escaped outside the tank. In praising this work, EM’s Acting Assistant Secretary at 
that time recognized it as a project.  



 
 
 
 
 
 

Page 23 GAO-19-223  Nuclear Waste Cleanup 

Officials from DOE’s Office of Project Management stated that EM did not 
respond to their concerns that EM’s approach to classification of cleanup 
work poses unwarranted cost and schedule risks. Officials in EM told us 
they view the role of DOE’s Office of Project Management and the Project 
Management Risk Committee as limited to reviewing Order 413.3B 
requirements and overseeing capital asset projects. However, since July 
2015, DOE’s Office of Project Management has served as DOE’s 
enterprise project management organization, with department-wide 
responsibilities for overseeing project management. As previously noted, 
DOE states that this office is responsible for, among other things, 
independently monitoring, assessing, and reporting on project execution 
performance. Therefore, review of classification of cleanup work that 
constitutes projects is within the scope of the office’s responsibilities. Until 
EM works together with DOE’s Office of Project management to (1) 
establish requirements for classifying cleanup work as capital asset 
projects or operations activities and (2) assess EM’s ongoing operations 
activities to determine if they should be reclassified as capital asset 
projects based on the newly established requirements, the department 
may incur more project management risk of cost increases and schedule 
delays than it should for hundreds of billions of dollars of remaining work. 

 
EM’s 2017 cleanup policy, which governs the EM program and its 
operations activities, does not follow most selected leading practices for 
program and project management.59 More specifically, EM’s 2017 
cleanup policy does not follow any of 9 selected program management 
leading practices related to scope, cost, schedule performance, and 
independent reviews. Further, EM’s 2017 cleanup policy follows 3 of 12 
selected project management leading practices related to these areas; it 
does not follow the remaining 9. Figure 5 shows the percentage of 
selected program and project management leading practices that DOE’s 
Office of Environmental Management’s 2017 cleanup policy follows. 

                                                                                                                       
59When we refer to EM’s 2017 cleanup policy, we include the 11 standard operating 
policies and procedures associated with this policy as of May 2018. As previously noted, 
standard operating policies and procedures are not requirements.  

EM’s Cleanup Policy 
Does Not Follow Most 
Selected Program 
and Project 
Management Leading 
Practices 
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Figure 5: Percentage of Selected Leading Practices Followed by DOE’s Office of 
Environmental Management’s 2017 Cleanup Policy 

 
Notes: We scored EM’s policy for each of the program management leading practices on a five-point 
scale, from “fully met” to “did not meet.” If the score for each leading practice was “fully met” or 
“substantially met,” we concluded that EM’s policy followed the leading practice. In contrast, if the 
score was “partially met,” “minimally met,” or “not met,” we concluded that EM’s policy did not follow 
the leading practice. 
When we refer to EM’s 2017 cleanup policy, we include the 11 standard operating policies and 
procedures associated with this policy as of May 2018. Standard operating policies and procedures 
are not requirements. 

 
 
EM’s 2017 cleanup policy does not follow (i.e., does not meet, minimally 
meets, or partially meets) the nine leading practices for program 
management related to scope, cost, schedule performance, and 
independent reviews that we selected based on PMI’s standards.60 More 
specifically, the policy partially met two of the leading practices, minimally 
met four others, and did not meet three, as discussed below: 

                                                                                                                       
60We scored EM’s policy for each of the program management leading practices on a 5-
point scale, from “fully met” to “did not meet.” If the score for each leading practice was 
“fully met” or “substantially met,” we concluded that EM’s policy followed the leading 
practice. In contrast, if the score was “partially met,” “minimally met,” or “not met,” we 
concluded that EM’s policy did not follow the leading practice.  

EM’s Cleanup Policy Does 
Not Follow Any of Nine 
Selected Leading Program 
Management Practices 
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• Having a program management plan and a roadmap that are 
updated regularly.61 (Minimally meets.) EM’s policy does not require 
an overarching program management plan or strategic plan that 
encompasses the work at all sites. The policy does require that each 
site maintain a life-cycle baseline based on the scope, cost, and 
schedule of work, which are components of a program management 
plan. However, the requirement is specific to each site and not the 
entire EM program.62 

• Having a reliable, integrated, comprehensive life-cycle cost 
estimate that is updated on a regular basis.63 (Partially meets.) 
EM’s policy requires an integrated life-cycle cost estimate for the 
entire EM program but does not state that the cost estimate must be 
reliable or updated on a regular basis. 

• Having a reliable, integrated master schedule that is updated on 
a regular basis.64 (Does not meet.) EM’s policy does not require an 
integrated master schedule at the program level. 

 

                                                                                                                       
61The program management plan formally expresses the organization’s concept, vision, 
mission, and expected benefits produced by the program; it also defines program-specific 
goals and objectives. The program roadmap is the chronological representation that 
depicts key dependencies between major milestones; communicates the linkage between 
the business strategy and the planned, prioritized work; reveals and explains the gaps; 
and provides a high-level view of key milestones and decision points. 
62In January 2019, we also found that the EM program does not have a strategic plan for 
completing its cleanup work. GAO, Department of Energy: Program-wide Strategy and 
Better Reporting Needed to Address Growing Environmental Cleanup Liability, 
GAO-19-28 (Washington, D.C.: Jan. 29, 2019).  
63A life-cycle cost estimate is reliable if it follows our best practices captured in GAO-09-
3SP. A life-cycle cost estimate is integrated when an organization aligns the cost 
estimates from multiple program components, such as the cost estimates of its sub-
programs and projects, to develop an overall program cost estimate. A life-cycle cost 
estimate is comprehensive when it includes all costs from development and 
implementation, execution, and also long-term environmental sustainment costs that may 
occur after the program is complete, regardless of which agency is responsible for 
covering the cost. For DOE, the Office of Legacy Management takes over the 
maintenance of the sites after EM finishes the cleanup work and manages sustainment 
costs.  
64A program’s integrated master schedule is the top-level program document that defines 
the individual component schedules and dependencies between program components 
(individual project, site, and program level activities) required to achieve the program goal. 
An integrated master schedule is reliable if it follows our best practices captured in GAO-
16-89G.  

https://www.gao.gov/products/GAO-19-28
https://www.gao.gov/products/GAO-09-3SP
https://www.gao.gov/products/GAO-09-3SP
https://www.gao.gov/products/GAO-16-89G
https://www.gao.gov/products/GAO-16-89G
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• Measuring performance against both a program’s life-cycle cost 
and integrated master schedule baselines.65 (Does not meet.) 
EM’s policy does not require that EM track and monitor all high-level 
program components against a program’s life-cycle cost and 
integrated master schedule baselines for the entire EM program. 

• Completing performance reporting and analysis in a way that 
provides a clear picture of program performance. (Minimally 
meets.) EM’s policy requires performance reporting to the EM 
headquarters management level, but it does not require that 
performance information be analyzed to give a clear picture of 
program performance. 

• Having a lessons learned database. (Partially meets.) EM’s policy 
requires that EM collect and disseminate lessons learned,66 but the 
policy does not specify a framework, such as a database, for how the 
lessons learned should be collected and shared.67 

• Conducting program risk management throughout the life of the 
program.68 (Does not meet.) EM’s policy does not require EM to 
conduct risk management throughout the life of the program. 

• Monitoring and controlling the program, including conducting 
root cause analyses and developing corrective action plans.69 
(Minimally meets.) EM’s policy does not have any requirements 
related to monitoring and controlling activities at a program level when 
there is evidence that the program’s cost or schedule baseline will not 

                                                                                                                       
65A cost baseline incorporates all available financial information to track a program’s costs. 
Once a cost baseline is set, this becomes the primary financial target against which the 
program is measured. 
66According to PMI, lessons learned are a compilation of knowledge gained that should be 
readily available to any existing or future program to facilitate continuous learning and 
avoid similar pitfalls, and are critical in establishing an effective risk management plan.   
67In December 2018, we issued a report related to lessons learned for DOE’s capital asset 
projects. GAO, Project Management: DOE and NNSA Should Improve Their Lessons-
Learned Process for Capital Asset Projects, GAO-19-25 (Washington, D.C.: Dec. 21, 
2018).  
68A program risk is an event or series of events or conditions that, if they occur, may affect 
the success of the program. The program risk identification activity determines which risks 
might affect the program, documents their characteristics, and prepares for their 
successful management. Risk management means actively identifying, monitoring, 
analyzing, accepting, mitigating, avoiding, or retiring program risk.  
69Monitoring and controlling includes collecting, measuring, and disseminating 
performance information and assessing overall program trends. 

https://www.gao.gov/products/GAO-19-25
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be met. It does require some monitoring and controlling activities at 
the site level. 

• Having an independent oversight body that conducts periodic 
reviews of the progress of the program in delivering its expected 
benefits. (Minimally meets.) EM’s policy does not require any 
independent entity outside EM to review the performance of the EM 
program as a whole in delivering its expected benefits. The policy 
requires EM’s Office of Project Management to conduct a periodic 
Programmatic Peer Review of cleanup work at each site, but this 
review is not independent of EM. 

EM officials stated that even though EM’s policy does not follow these 
program management leading practices, EM officials may take some 
actions that address these leading practices. For example, to address the 
leading practice of having a lessons learned database, EM officials 
explained that EM’s Office of Project Management generates and 
distributes across EM a monthly lessons-learned bulletin on a topic of its 
choosing, and these lessons learned are uploaded on a site accessible to 
everyone within EM. They also explained that officials across EM could 
enter lessons learned in a DOE-wide lessons-learned database managed 
by DOE’s Office of Environment, Health, Safety, and Security. In addition, 
to address the leading practice of monitoring and controlling the program, 
including conducting root cause analyses and developing corrective 
action plans, the new Assistant Secretary for Environmental Management 
requested the development of a root cause analysis and a corrective 
action plan for the EM program in August 2018.70 To address the 
Assistant Secretary’s request, EM officials stated that in November 2018 
they identified nine improvement areas for the EM program, for which 
they are developing corrective measures. 

However, when we reviewed the actions EM officials cited they took to 
address the selected leading practices, we found that they fell short of 
following leading practices. For example, the lessons learned listed in the 
bulletins we reviewed were related only to capital asset projects, and the 
database cited by EM officials is not used often by EM; it contains a total 
of six entries on EM-related issues from 2005 to 2017. In addition, EM 
officials stated they do not apply key practices that can be used to identify 

                                                                                                                       
70EM memorandum from the EM Assistant Secretary for Environmental Management titled 
Develop a Continuous Improvement Plan to Address Government Accountability Office 
High Risk Concerns for the Office of Environmental Management, Aug. 2, 2018.  
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and apply lessons learned.71 Further, EM officials in charge of developing 
a root cause analysis and a corrective action plan stated that EM does 
not have a process for doing so and that EM has not prepared such an 
analysis or plan since 2011. They also stated that EM does not intend to 
publish this document and that EM will not develop a root cause analysis 
to show the problems these corrective measures are supposed to 
address. 

The selected leading practices help ensure that a program achieves its 
goals and intended benefits and that it optimizes scope, cost, and 
schedule performance, and independent review of performance. Without 
documenting such leading practices in policy, EM officials may not be 
aware of expectations to carry them out and may not do so consistently. 
Under federal standards for internal control, management should design 
control activities to achieve objectives and respond to risks, such as by 
clearly documenting internal control in management directives, 
administrative policies, or operating manuals.72 Furthermore, these 
standards state that management periodically reviews policies, 
procedures, and related control activities for continued relevance and 
effectiveness in achieving the entity’s objectives or addressing related 
risks. Until EM reviews and revises its cleanup policy to include program 
management leading practices related to scope, cost, schedule 
performance, and independent review, the EM program is at risk of 
continued uncontrolled changes to the program’s scope, exceeding its 
cost estimate and schedule, failing to meet its programmatic goals, and 
increasing DOE’s environmental liabilities. 

 

  

                                                                                                                       
71We have identified six key practices that can be used to identify and apply lessons 
learned. They include (1) collecting information, (2) analyzing the information collected to 
identify lessons that lead to recommendations, (3) validating the accuracy and applicability 
of lessons to other projects, (4) archiving the lessons, (5) sharing and disseminating 
lessons, and (6) deciding to invest resources to apply lessons learned. GAO, 
Telecommunications: GSA Needs to Share and Prioritize Lessons Learned to Avoid 
Future Transition Delays, GAO-14-63 (Washington, D.C.: Dec. 5, 2013).  
72GAO, Standards for Internal Control in the Federal Government, GAO-14-704G 
(Washington, D.C.: Sept. 2014). 

https://www.gao.gov/products/GAO-14-63
https://www.gao.gov/products/GAO-14-704G
https://www.gao.gov/products/GAO-14-704G
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EM’s 2017 cleanup policy, which applies to operations activities, follows 
(i.e., substantially or fully meets) 3 and does not follow (i.e., does not 
meet, minimally meets, or partially meets) 9 of the 12 leading practices for 
project management related to scope, cost, schedule performance, and 
independent reviews that we selected based on PMI’s standards.73 
Specifically, the policy follows these three selected leading practices: 

• Establishing a performance baseline and tracking it from the 
beginning to the end of the project.74 (Substantially meets.) EM’s 
policy requires that a contractor must establish a cost baseline and 
complete key performance measures within 110 percent of the 
approved, current cost baseline. The policy also requires that 
managers in charge of the work be responsible for successfully 
executing work within the approved performance baseline. 

• Conducting monitoring and controlling activities to measure 
performance at regular intervals. (Fully meets.) EM’s policy 
requires periodic project reviews from various levels, from the federal 
cleanup director in charge of the operations activity and site manager, 
all the way to EM senior leadership. 

• Using an EVM system that is independently certified and 
continuously monitored to assess project performance. 
(Substantially meets.) EM’s policy requires the implementation at the 
contract level of a work control system, either an EVM system or an 
approved alternative.75 EM guidance suggests that the EVM system 
be surveilled regularly, although EM does not require the EVM system 
to be independently certified.76 

                                                                                                                       
73We identified a set of 12 project management leading practices related to scope, cost 
and schedule performance, and independent reviews in Order 413.3B that align with 
PMI’s standards on project management. According to PMI officials, these 12 leading 
practices encompass basic project management principles. 
74According to the EM 2017 policy, the basis for planning and measurement of work is the 
performance baseline, which aligns with the scope, cost, and schedule baselines. 
75Although EM’s 2017 cleanup policy requires the use of an EVM system, EM has not 
ensured that these systems are (1) comprehensive, (2) provide reliable data, and (3) are 
used by EM leadership for decision-making, as outlined later in this report. 
76EM, Standing Operating Policies and Procedures: Integrated Work Control Systems on 
Environmental Management’s Cleanup Program, Standard Operating Policy and 
Procedure 95 (Washington, D.C.: Nov. 6, 2017).  

EM’s Cleanup Policy Does 
Not Follow Most Selected 
Project Management 
Leading Practices 
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The policy did not follow the other 9 selected project management leading 
practices; specifically, it partially met 5, while the remaining 4 were 
minimally or not met, as explained below:77 

• Establishing a project execution plan with policies and 
procedures to manage and control project planning. (Does not 
meet.) EM’s policy does not require a plan to establish policies and 
procedures to manage and control project planning. 

• Clearly and completely defining the scope of a project so that its 
performance can be measured. (Partially meets.) EM’s policy 
requires that the scope be defined for a segment—typically a 5- to 10-
year contract—at the beginning of the work.78 However, EM’s policy 
also states that the segment’s scope may be reduced to free up 
funding to cover risks. When risks occur and the scope is reduced, the 
segment’s performance may not be accurately and fully measured. 

• Developing a cost estimate using GAO best practices. (Partially 
meets.) EM’s policy requires that EM follow our best practices for cost 
estimating prior to starting the execution of a segment. However, once 
the contractor begins executing the segment, the policy does not 
require EM to follow our best practices, even when independent cost 
estimates are developed during a baseline change process. 

• Developing and maintaining an integrated master schedule using 
GAO best practices.79 (Minimally meets.) EM’s policy requires that 
the contract specify the schedule for the segment, which could be an 
input to an overall integrated master schedule for that segment. The 
policy does not require that an integrated master schedule be 
developed and maintained in accordance with GAO best practices. 

                                                                                                                       
77We scored EM’s policy for each of the project management leading practices on a 5-
point scale, from “fully met” to “did not meet.” If the score for each leading practice was 
“fully met” or “substantially met,” we concluded that EM’s policy followed the leading 
practice. In contrast, if the score was “partially met,” “minimally met,” or “not met,” we 
concluded that EM’s policy did not follow the leading practice.  
78Under the 2017 cleanup policy, EM refers to contracts as “segments” that last 
approximately 5 to 10 years and may include both capital asset projects and operations 
activities. 
79An integrated master schedule for a project is a document that integrates the planned 
work, the resources necessary to accomplish that work, and the associated budget. An 
integrated master schedule includes the entire required scope of effort performed by both 
the government and the contractor from start to finish.  
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• Conducting risk assessments throughout the life cycle of the 
project; prioritizing risks in a risk register; developing risk 
mitigation strategies; and determining the appropriate amount of 
contingency.80 (Minimally meets.) EM’s policy does not require a risk 
management plan for projects. In addition, the policy states that EM 
will not fund contingency to cover risks that may occur for operations 
activities. 

• Capturing lessons learned throughout the continuum of a project 
in a database and disseminating them among projects. (Partially 
meets.) EM’s policy requires the EM Deputy Assistant Secretary for 
Acquisition and Project Management to collect and disseminate 
lessons learned, but the policy does not specify that this process 
should be done throughout the continuum of a project or that lessons 
learned should be disseminated among operations activities. 

• Developing a root cause analysis and corrective action plan to 
identify and address the underlying causes of cost overruns, 
schedule delays, and performance shortcomings when a cost or 
schedule overrun occurs. (Does not meet.) The policy does not 
contain any information on the steps that EM will take, such as 
developing a root cause analysis and corrective action plan, once 
management becomes aware that a cost or schedule overrun is 
probable for an operations activity. 

• Conducting a variety of independent reviews throughout the life 
of a project, including at key decision points, and on multiple 
aspects of the project, such as the mission need, cost, earned-
value management system, and baseline review. (Partially meets.) 
EM’s policy requires reviews of segments conducted or organized by 
EM’s Office of Project Management. However, there are no 
requirements for any independent reviews conducted by DOE offices 
or other entities outside EM. 

• Establishing project-reporting systems/databases to provide a 
clear picture of project performance to management and to keep 
the contractor accountable. (Partially meets.) EM’s policy 
established a requirement that performance information be reported in 
the Integrated Planning, Accountability, and Budgeting System 

                                                                                                                       
80Contingency is defined in DOE’s Order 413.3B as the portion of the project budget that 
is available for risk uncertainty within the project scope and is included in the total project 
cost. It is held by the federal government outside the scope of the contract.  
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database for each operations activity.81 However, EM’s policy does 
not address how this performance information will provide a clear 
picture of performance and how it will be used to keep the contractor 
accountable. 

Our findings on the inclusion of project management leading practices in 
EM’s 2017 cleanup policy are consistent with concerns raised by DOE’s 
Project Management Risk Committee. According to meeting minutes from 
December 2015, the committee expressed concerns that EM’s proposed 
cleanup policy (adopted in July 2017) appeared to run counter to the 
Secretary’s initiative to apply best practices to oversight of project 
management. In committee meeting minutes from November 2015, the 
committee expressed concern with the level of rigor that would be applied 
to independent cost analysis, project reviews, general oversight, and risk 
mitigation under the new cleanup policy. According to PMI, effective 
project management is key to implementing an organization’s strategy, 
and has a dramatic impact on the bottom line; organizations that invest in 
proven project management practices—such as these selected leading 
practices—continue to experience greater success than their 
underperforming counterparts.82 

In addition, under federal standards for internal control, management 
periodically reviews policies, procedures, and related control activities for 
continued relevance and effectiveness in achieving the entity’s objectives 
or addressing related risks.83 Until EM reviews and revises its policy to 
include project management leading practices related to scope, cost, and 
schedule performance, and independent reviews, EM’s operations 
activities are at risk of scope creep or uncontrolled changes to scope, 
exceeding their initial budget and schedule, and failing to meet their 
goals. 

 

 

                                                                                                                       
81As described later in this report, we found problems with the information reported in this 
database, such as EM’s earned value management systems, performance metrics, and 
milestones, which do not provide a clear picture of EM’s overall performance.   
82PMI, PMI’s Pulse of the Profession: Success in Disruptive Times: Expanding the Value 
Delivery Landscape to Address the High Cost of Low Performance (Newtown Square, PA: 
2018).  
83GAO-14-704G. 

https://www.gao.gov/products/GAO-14-704G
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EM uses three tools to measure the overall performance of operations 
activities, but these tools do not provide a clear picture of overall 
performance. These tools are earned value management, performance 
metrics, and milestones, according to EM documentation and officials. 
However, EM has not followed best practices for its contractors’ EVM 
systems; EM’s performance metrics do not link performance to cost; and 
EM postpones milestones when they are at risk of missing them and does 
not consistently track or report those milestone changes over time. Figure 
6 summarizes our findings on these three performance measures and 
how they affect EM’s ability to effectively manage the cleanup effort. 

Figure 6: Summary of Findings on EM’s Three Performance Measures 

 
 
 

EM’s Performance 
Measures for 
Operations Activities 
Do Not Provide a 
Clear Picture of 
Overall Performance 
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To measure the overall performance of its operations activities, EM relies 
primarily on EVM data, supplemented by program-wide performance 
metrics and cleanup milestones, according to EM documentation and 
officials.84 EVM is a management tool used to measure the value of work 
accomplished in a given period and compare it with the planned value of 
work scheduled for the same period and with the actual cost of the work 
accomplished. EVM data can alert project managers to potential 
problems sooner than expenditures alone can. The use of EVM as a 
management tool is considered a best practice for conducting cost and 
schedule performance analysis for projects.85 

EM’s 2017 cleanup policy requires that contractors use an EVM system 
or an approved alternative for monitoring and controlling work at the 
contract level. We reviewed all 20 EM contracts covering operations 
activities and found that EM requires its contractors to maintain EVM 
systems for 17 of all 20 contracts.86 EM paid contractors for maintaining 
these systems and providing EVM reports to EM. For example, EM has 
paid one contractor $1 million annually to maintain its EVM system, and 
EM has paid contractors anywhere from $10,000 to $235,000 annually to 
receive their EVM reports, according to EM responses to our information 
request.87 

EVM by itself may not be sufficient to measure the progress of operations 
activities, according to EM’s 2012 operations activities protocol. The 
second tool EM uses to measure performance is performance metrics. 
EM developed 17 program-wide performance metrics for its cleanup 
work. The goal of these metrics is to measure progress toward 
completing the scope of work for the contract and the entire life of an 
operations activity. EM headquarters collects information from the sites 
monthly to measure how each activity has performed against a goal set at 

                                                                                                                       
84EM’s 2012 operations activities protocol stated that EM uses these three performance 
measures. The 2017 cleanup policy does not state as clearly that EM uses these three 
performance measures, but EM officials confirmed that they still use them to measure 
performance of cleanup work.  
85GAO-09-3SP.  
86EM has 21 contracts covering its operations activities, but one is a fixed price contract, 
for which EVM does not apply.  
87We did not receive information on how much EM pays the contractor to maintain or 
report on an EVM system for 17 contracts. For most of these contracts, EM explained that 
the costs for maintaining the EVM system cannot be separated because they are part of a 
larger account that also includes other management activities. 

EM Relies on Three Tools 
to Measure Performance 
of Its Operations Activities 

Example of using earned value 
management to measure performance 
Assume, for example, that a contract 
requires that 40 gallons of radioactive liquid 
waste be processed in 4 weeks at a total 
cost of $4 million. Based on the contract 
provisions, the contractor plans to process 
10 gallons every week at a cost of $1 
million.  
After 3 weeks of work, however, the 
contractor has spent $2 million but has only 
processed 10 gallons of waste. Using 
earned value analysis one can quickly 
assess that the project is in trouble 
because it is over budget and behind 
schedule. Specifically, the contractor has 
only completed 25 percent of the work in 3 
weeks, but has spent double the projected 
cost per 10 gallons. Given the current pace 
of work, EVM analysis would predict that 
the project will cost the contractor $8 million 
($2 million to process every 10 gallons of 
waste), and the 40 gallons of waste will 
take a total of 12 weeks to be processed (3 
weeks to process every 10 gallons of 
waste).  
Source: GAO example based on GAO’s Cost Estimating 
and Assessment Guide (GAO-09-3SP).  |  GAO-19-223 

https://www.gao.gov/products/GAO-09-3SP
https://www.gao.gov/products/GAO-09-3SP
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the beginning of each year. Examples of EM’s performance metrics 
include 

• the number of cleanup sites being eliminated, 

• the cubic meters of transuranic waste being disposed of, 

• the number of containers of high-level waste packaged for final 
disposition, and 

• the number of closed radioactive liquid waste tanks. 

The EM cleanup sites set targets for these metrics annually. According to 
EM officials, many operations activities have one or more of these 
performance metrics associated with them, but some do not. Appendix II 
contains the full list of EM’s performance metrics. 

The third tool EM uses to measure performance are cleanup milestones. 
Cleanup milestones represent deadlines for various cleanup-related 
activities derived from agreements DOE enters into with its regulators, 
including the Environmental Protection Agency and states.88 There are 
many different types of milestones, including enforceable and planning 
milestones. Generally, an enforceable milestone has a fixed, mandatory 
due date that is subject to the availability of appropriated funds while a 
planning milestone is not enforceable and usually represents a 
placeholder for shorter term work. 

EM collects program-wide performance information from the three 
performance measures tools in a centralized database known as the 
Integrated Planning, Accountability, and Budgeting System.89 These 
performance data are used by EM to manage its program and to provide 
information to DOE management, Congress, and other stakeholders. 
According to DOE’s Office of Inspector General and EM officials, this 
database was developed as a program management tool to provide 
information to 

• EM headquarters officials, to ensure effective overall program 
performance; 

                                                                                                                       
88EM also uses its commitment to meet site milestones as justification to request annual 
cleanup funding from Congress.  
89The purpose of this database is to provide information on (1) changes to the life-cycle 
scope, cost, and schedule; and (2) performance data such as earned value, performance 
metrics, and milestones to EM headquarters.  
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• DOE’s Chief Financial Officer, for inclusion in DOE-wide reports; 

• Congress and taxpayers, to identify the remaining environmental 
cleanup liability and to provide transparency regarding contractor 
performance; and 

• stakeholders, to make sure the work reported is accurate, timely, 
complete, and in accordance with agreements.90 

 
EM relies on contractors’ EVM systems to measure the performance of its 
contractors’ operations activities, but EM has not followed (i.e., has not 
met, has minimally met, or has partially met) best practices to ensure that 
these systems are (1) comprehensive, (2) provide reliable data, and (3) 
are used by EM leadership for decision-making—which are the three 
characteristics of a reliable EVM system. Moreover, EM has allowed the 
contractors to categorize a large portion of their work in a way that limits 
the usefulness of the EVM data. 

Our analysis of EM contractors’ EVM systems for operations activities 
found that EM has not followed (i.e., has not met, has minimally met, or 
has partially met) best practices, as discussed below. As a result, EM has 
not ensured that these systems are: (1) comprehensive, (2) provide 
reliable data, and (3) used by EM leadership for decision-making—which 
are the three characteristics of a reliable EVM system. (See app. III for 
more specific information on EM’s performance on each best practice 
considered and app. IV for information on how each contract followed 
each best practice.) 

• Comprehensive: Best practices to ensure EVM systems are 
comprehensive are: (1) requiring the contractor’s EVM systems be 
certified to meet guidelines established by the Earned Value 
Management Systems EIA-748-D Intent Guide;91 (2) conducting an 

                                                                                                                       
90DOE, Audit Report: Integrated Planning, Accountability, and Budgeting System – 
Information System, DOE/IG-0509 (Washington, D.C.: June 2001). 
91The Earned Value Management Systems EIA-748-D Intent Guide was created in August 
2018 for organizations to be able to evaluate the quality of an EVM system in order to 
determine the extent to which the cost, schedule, and technical performance data can be 
relied on for program management purposes. These guidelines are best practices that 
provided a scalable approach to using EVM for any contract type, contract size, and 
duration. They consist of 32 guidelines in five categories: (1) organization; (2) planning, 
scheduling, and budgeting; (3) accounting considerations; (4) analysis and management 
reports; and (5) revisions and data maintenance.  

EM Has Not Ensured That 
EVM Systems Are 
Comprehensive, Provide 
Reliable Data, or Are Used 
by Leadership for 
Decision-Making 

EM Has Not Followed Best 
Practices for Its Contractors’ 
EVM Systems 
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integrated baseline review92 to ensure that all work is accurately 
captured in the performance measurement baseline; and (3) 
performing regular surveillance to ensure the contractors continue to 
maintain their EVM systems in a way to meet the EIA-748-D 
guidelines.93 We found that 17 out of 20 contractors’ EVM systems 
were certified to be compliant with the EIA-748-D guidelines, but of 
these 17, 4 contractors had self-certified their EVM systems. 
However, only about half of the EVM systems met the best practices 
for conducting integrated baseline reviews and performing ongoing 
surveillance. Among those, many of the reviews were not rigorous 
enough to ensure that the performance measurement baseline 
captured all of the work. In November 2017, EM issued a standard 
operating policy and procedure, which suggests that EVM systems be 
surveilled regularly.94 However, we discovered that EM officials were 
not performing thorough surveillance reviews to ensure that EVM 
systems were in alignment with the EIA-748-D guidelines and that the 
data being reported by the EVM systems were reliable.95 

• Provide reliable data: Best practices to ensure that the contractors’ 
EVM systems provide reliable data are (1) the EVM data do not 
contain any anomalies and (2) estimates at completion96— the 
expected total cost of completing all work based on the contractor’s 

                                                                                                                       
92To rely on EVM data, an integrated baseline review must be conducted to ensure that 
the performance measurement baseline accurately captures all the work to be 
accomplished. The purposes of the integrated baseline review are to verify as early as 
possible whether the performance measurement baseline is realistic and to ensure that 
the contractor and government (or agency) mutually understand program scope, 
schedule, and risks. OMB requires the government to conduct an integrated baseline 
review for all contracts in which EVM is required. 
93To ensure that EVM systems are comprehensive, EM must also follow the best practice 
of ensuring that the schedule reflects the work breakdown structure, the logical 
sequencing of activities, and the necessary resources. We did not evaluate this best 
practice because we examined the use of EVM by contractors at a higher program level 
and did not conduct in-depth analysis of each contractor’s EVM system.  
94Standard Operating Policy and Procedure 95.  
95OMB states that full implementation of EVM includes performing periodic system 
surveillance reviews to ensure that the EVM system continues to meet the American 
National Standards Institute (ANSI) guidelines. Periodic surveillance therefore subjects 
contractors’ EVM systems to ongoing government oversight. 
96According to PMI, the estimate at completion is calculated by adding the actual cost to 
date and the estimate to complete the remaining work.  
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performance to date—are realistic.97 The EVM data for contracts 
covering operations activities contained numerous, unexplained 
anomalies in all the months we reviewed, including missing or 
negative values for some of the completed work to date. Negative 
values should occur rarely, if ever, in EVM reporting because they 
imply the undoing of previously scheduled or performed work.98 In 
addition, we found problems with the estimate at completion listed in 
all 20 contractors’ EVM systems. More specifically, we found (1) many 
instances where the actual costs exceeded the estimates at 
completion even though there was still a lot of work remaining; (2) 
several occasions where the estimates at completion were less than 
half of the original budget at the beginning of the project; and (3) 
several contractors reported estimates at completion of zero dollars 
when their original budgets were for hundreds of millions of dollars.99 
These problems indicated that the EVM systems were not being 
updated in a timely manner or were not well monitored since the 
estimate at completion values were too optimistic and highly unlikely. 

• Used by EM leadership for decision-making. Best practices to 
ensure that the data from the contractors’ EVM systems are used by 
EM leadership for decision-making are: (1) reviewing EVM data, 
including cost and schedule variances, on a regular basis; (2) 
ensuring that EM management use EVM data to develop corrective 
action plans; and (3) ensuring that the performance measurement 
baseline is updated to reflect changes.100 We reviewed monthly 
reports EM sites present to EM headquarters management for review. 
We found that none of the sites adequately reported EVM variances 
to EM headquarters management; they were all missing some EVM 
information such as trend data or the estimate at completion. In 

                                                                                                                       
97To ensure that EVM systems provide reliable data, EM must also follow the best practice 
of ensuring that the EVM data are consistent among various reporting formats. We did not 
evaluate this best practice because we examined the use of EVM by contractors at a 
higher program level and did not conduct in-depth analysis of each contractor’s EVM 
system.  
98While a negative value may occasionally occur as a result of retroactive accounting 
adjustments, this practice should not be the norm.   
99Many of these problems with the estimates at completion were likely caused by the 
anomalies we found in the EVM data or were due to work changes that had not yet been 
incorporated into the baseline data in a timely manner.  
100The performance measurement baseline typically includes the planned scope, cost, and 
schedule. It is used in EVM to detect deviations from the plan and to give insight into 
problems and potential impacts.  
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addition, many of the sites’ monthly reports did not include corrective 
action plans for addressing variances, if any, between planned and 
actual performance. We also reviewed monthly reports that the EM 
Office of Project Management started to present to EM headquarters 
senior leadership in October 2017, and found that these reports 
included most of the EVM indicators for all 15 contracts on which EM 
Office of Project Management reported. However, EM Office of 
Project Management officials stated that they have only started 
suggesting corrective action to EM headquarters senior leadership 
since early 2018; it is too soon to tell how EM headquarters senior 
leadership is using this information to determine which contracts need 
the most attention and which corrective actions management will 
develop and take. Moreover, this monthly report uses unreliable EVM 
data, as we found in the prior characteristic. Finally, regarding the 
third best practice, EM provided evidence that 17 out of 20 contractors 
had a formal process in place for updating the budget baseline. 
However, the extent to which contractors followed their processes 
was questionable given the problems we found with the estimates at 
completion, as discussed in the prior characteristic. 

Even though EM requires most of its contractors for operations activities 
to maintain EVM systems and pays them for doing so, EM’s 2017 policy 
generally does not require that EVM systems be maintained and used in 
a way that follow EVM best practices.101 Until EM updates its cleanup 
policy to require that EVM systems be maintained and used in a way that 
follow EVM best practices, EM leadership may not have access to reliable 
performance data to make informed decisions in managing its cleanup 
work and to provide to Congress and other stakeholders on billions of 
dollars’ worth of cleanup work every year. 

Compounding the limitations with the EVM systems currently in place, EM 
has categorized a large portion of its work in a way that limits the 
usefulness of the EVM data. Specifically, a sizable amount of the work is 
categorized as level of effort for all 14 contracts for which we could 
identify the percentage of the level-of-effort work (in dollars).102 Work that 
is categorized as level of effort does not have defined deliverables or 
physical products. Progress for level-of-effort work is measured by the 
passage of time, but is not measured against a scheduled amount, so no 
                                                                                                                       
101As noted earlier, a standard operating policy and procedure issued in November 2017 
requires that EVM systems be surveilled regularly.  
102We could only identify this information for 14 out of the 20 contracts covering operations 
activities.  

Much of the Cleanup Work Is 
Categorized in a Way That 
Limits the Usefulness of the 
EVM Data 
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schedule variance occurs.103 The effectiveness of EVM systems, which 
are designed to measure performance against cost and schedule targets, 
will be limited if there is a high amount of level-of-effort work, according to 
our best practices.104 Thus, according to best practices, categorizing work 
as level of effort should be minimized to the extent possible if EVM is 
being used to measure performance, and contracts with level-of-effort 
work over 15 percent should be subject to additional scrutiny.105 As 
shown in figure 7 below, the range for EM’s contracts on operations 
activities is between 36 and 83 percent. (We used letters for each 
contract, rather than identifying the site or contractor). 

Figure 7: Percentage of Level-of-Effort Work—That Cannot Be Measured 
Discretely—for 14 Contracts Covering Operations Activities 

 
Notes: We could only identify the percentage of level-of-effort work (in dollars) from 14 out of 20 
contracts analyzed covering operations activities. 
                                                                                                                       
103However, cost variances may occur if actual costs are higher than planned. 
GAO-09-3SP.  
104This happens because whatever the cost, the work scheduled to be done will always 
equal the amount of earned value. Therefore, level-of-effort work may only reflect a cost 
variance and never a schedule variance.  
105GAO-09-3SP. 

https://www.gao.gov/products/GAO-09-3SP
https://www.gao.gov/products/GAO-09-3SP
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We used letters to identify individual contracts, rather than identifying the site or contractor. We could 
not identify the dollar amount of level-of-effort work for contracts D, F, N, Q, R, and U, based on the 
information we received. We did not evaluate contract K because it is a fixed price contract. 

 

According to EM officials, at least half of the level-of-effort work 
conducted under the cleanup contracts consists of recurring activities 
necessary to maintain the sites, which EM refers to as “minimum safety” 
work. According to EM officials, examples of such work include physical 
security, health and radiation protection and services, or critical facility 
and infrastructure maintenance for safe conditions. These officials said 
that minimum safety work makes up 30 to 60 percent of individual sites’ 
budgets, for a total of at least $2.7 billion, or 42 percent, of EM’s $6.4 
billion fiscal year 2018 budget. The Assistant Secretary for EM noted in 
September 2018 that much of DOE’s environmental cost liability has to do 
with the management of the minimum safety work. The Assistant 
Secretary also noted that significant potential cost savings could result 
from reducing minimum safety work and planned to start an initiative in 
fiscal year 2019 to examine how EM can reduce this work. 

EM officials agreed that some of the contractor’s work currently 
categorized as level of effort could in fact be measured discretely. 
According to an ANSI guideline, only work not measurable or for which 
measurement is impractical may be categorized as level of effort.106 EM 
officials we interviewed stated that EM relies on its contractors to 
categorize work as discrete or as level of effort, and EM approves these 
decisions during the integrated baseline review. According to EM officials, 
there is no EM policy or guidance on what circumstances justify 
categorizing work as level of effort. Federal standards for internal controls 
state that management should design control activities to achieve 
objectives and respond to risks, such as by clearly documenting internal 
control in management directives, administrative policies, or operating 
manuals.107 Until EM develops a policy that ensures that work is 
categorized as level of effort only in appropriate, specified circumstances, 
such as when work is not measurable or when measurement is 
impractical, it may not have reliable performance data to help it achieve 
its objective of reducing risks and costs associated with billions of dollars’ 
worth of cleanup work every year. 

                                                                                                                       
106ANSI/EIA 748 32 Industry Guidelines (American National Standards Institute 
(ANSI)/Electronic Industries Alliance (EIA) Standard, Earned Value Management 
Systems, ANSI/EIA-748-B-2007, approved July 9, 2007.  
107GAO-14-704G.   

https://www.gao.gov/products/GAO-14-704G
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We found that EM’s 17 performance metrics for its cleanup work measure 
the scope of work accomplished in a specific year but do not link that 
work to the cost of completing it. For example, EM reported in the 
Integrated Planning, Accountability, and Budgeting System database 
eliminating 72,000 gallons of radioactive liquid waste out of a target of 
342,000 gallons for fiscal year 2017 at the Savannah River Site, and 
disposing of 1,734 cubic meters of low-level waste out of a target of 360 
cubic meters at the Idaho site. However, in neither case did EM indicate 
how much that work cost to accomplish. According to officials from DOE’s 
Office of Project Management, the scope of work accomplished is not a 
good indicator of performance by itself because it does not allow the 
project manager to know whether EM received good value from the 
contractor. In contrast, EVM systems allow managers to measure the 
value of work accomplished in a given period. As discussed above, EM 
collects EVM data, but EM’s performance metrics do not link to the EVM 
data. According to federal standards for internal control, management 
should use quality information to achieve an entity’s objectives and the 
quality information must be complete, among other things.108 In EM’s 
case, its objective, as stated in its mission, includes completing its 
cleanup work in a way that reduces associated risks and costs. By 
integrating reliable EVM data into EM’s performance metrics for 
operations activities, EM could provide a clearer picture of performance 
and better indicate whether EM is achieving its objective of reducing risks 
and costs. 

With regard to cleanup milestones, we found in February 2019 that EM 
has hundreds of milestones, but the exact number cannot be determined 
because of inconsistencies in tracking and defining milestones between 
sites and EM headquarters, and sites have the discretion to send updated 
milestone data to EM headquarters when they choose.109 As a result, 
some sites track milestones differently than EM headquarters does. We 
also found that EM does not consistently define or track met, missed, or 
postponed cleanup-related milestones at selected sites, and EM’s 
milestone reporting to Congress is inconsistent. EM sites renegotiate 
milestone dates with their regulators before they are missed, and EM 
does not track the history of these changes. This is because once 
milestones are changed, sites are not required to maintain or track the 
original milestone dates. As a result, the new milestones become the new 
                                                                                                                       
108GAO-14-704G. 
109GAO-19-207.  

Performance Metrics and 
Milestones for EM 
Cleanup Work Do Not 
Provide a Clear Picture of 
Performance 

https://www.gao.gov/products/GAO-14-704G
https://www.gao.gov/products/GAO-19-207
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agreed-upon time frame, essentially resetting the deadline. Further, in its 
report to Congress on enforceable milestones’ status, EM reports the 
most recently renegotiated milestone dates with no indication of whether 
or how often those milestones have been missed or postponed. Thus, the 
EM program is unable to use milestone data to provide a clear, reliable 
picture of its performance. Furthermore, EM officials at headquarters and 
selected sites said they had not conducted root cause analyses on 
missed or postponed milestones. Thus, EM cannot address systemic 
problems and consider them when renegotiating milestones with 
regulators. In addition, without such analysis, EM and its cleanup 
regulators lack information to set more realistic and achievable 
milestones. As a result, future milestones are likely to continue to be 
pushed back, further delaying the cleanup work and likely increasing 
cleanup costs. In this same report, we recommended, among other 
things, that EM should establish a standard definition of milestones 
across the cleanup sites, track changes to the milestones, report annually 
to Congress on the status of its milestones, and conduct root cause 
analyses of performance shortcomings that lead to missed or postponed 
milestones. 

 
DOE’s EM program has the challenging mission of safely cleaning up 
radioactive waste, spent nuclear fuel, and environmental contamination 
from 50 years of federal nuclear weapons production and energy 
research, while working to reduce associated risks and costs within the 
established regulatory framework. Since its mission began in 1989, EM 
has spent more than $164 billion on its cleanup work, and it faces future 
cleanup costs of more than $377 billion—the federal government’s single 
largest environmental liability. 

To improve management of projects undertaken within the department, 
including EM, DOE established its Office of Project Management and 
strengthened project management requirements in Order 413.3B for 
managing capital asset projects. However, since 2009, when EM created 
a new category of cleanup work called operations activities, EM has 
opted not to apply DOE’s project management requirements to almost 80 
percent of its cleanup work. From fiscal years 2011 to 2018, EM’s 
environmental liability increased by about $214 billion. DOE’s Office of 
Project Management officials have raised concerns about how EM 
classifies this work. Until EM works together with DOE’s Office of Project 
management (1) to establish requirements for classifying cleanup work as 
capital asset projects or operations activities and (2) to assess EM’s 
ongoing operations activities to determine if they should be reclassified as 
capital asset projects based on the newly established requirements, the 

Conclusions 
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department may incur more project management risk of cost increases 
and schedule delays than it should for hundreds of billions of dollars of 
remaining work. 

In July 2017, EM released a new cleanup policy containing requirements 
for managing its program and its operations activities, but this policy does 
not follow most of the selected program and project management leading 
practices we identified related to management of scope, cost, and 
schedule performance, and independent review of performance. Until EM 
reviews and revises its cleanup policy to include program and project 
management leading practices related to scope, cost, schedule 
performance, and independent reviews, the EM program is at risk of 
uncontrolled changes to scope, exceeding its cost estimates and 
schedule, failing to meet its goals, and increasing DOE’s environmental 
liabilities. 

The new Assistant Secretary for the Office of Environmental Management 
has acknowledged the importance of improving EM’s performance in 
addressing the department’s large and growing environmental liabilities. 
However, the three tools that EM uses to measure its overall program 
performance and contractors’ performance on operations activities—
earned value management, performance metrics, and cleanup 
milestones—do not provide a clear, reliable picture of performance for EM 
leadership, Congress, and other stakeholders. In particular, EM’s EVM 
systems for operations activities are not comprehensive, do not provide 
reliable data, and are not used by EM leadership to measure overall 
performance of the EM program. Furthermore, a large portion of the work 
performed by contractors is categorized as level of effort, limiting the 
usefulness of the EVM data. In addition, EM’s performance metrics are 
not linked to the costs of the work performed. Until EM updates its 
cleanup policy to require that EVM systems be maintained and used in a 
way that follows EVM best practices, EM leadership may not have access 
to reliable performance data to make informed decisions in managing its 
cleanup work and to provide to Congress and other stakeholders on 
billions of dollars’ worth of cleanup work every year. Moreover, until EM 
develops a policy that ensures that work is categorized as level of effort 
only in appropriate, specified circumstances, such as when work is not 
measurable or when measurement is impractical, it may not have reliable 
performance data to help it achieve its objective of reducing risks and 
costs associated with billions of dollars’ worth of cleanup work every year. 
Finally, by integrating reliable EVM data into EM’s performance metrics 
for operations activities, EM could provide a clearer picture of 
performance and better indicate whether EM is achieving its objective of 
reducing risks and costs. 
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We are making the following seven recommendations to DOE: 

• The Secretary of Energy should direct the Director of the Office of 
Project Management and the Assistant Secretary of the Office of 
Environmental Management to work together to establish 
requirements for classifying cleanup work as capital asset projects or 
operations activities. (Recommendation 1) 

• The Secretary of Energy should direct the Director of the Office of 
Project Management and the Assistant Secretary of the Office of 
Environmental Management to work together to asses EM’s ongoing 
operations activities to determine if they should be reclassified as 
capital asset projects based on the newly established requirements. 
(Recommendation 2) 

• The Secretary of Energy should direct the Assistant Secretary of the 
Office of Environmental Management to review and revise EM’s 2017 
cleanup policy to include program management leading practices 
related to scope, cost, schedule performance, and independent 
reviews. (Recommendation 3) 

• The Secretary of Energy should direct the Assistant Secretary of the 
Office of Environmental Management to review and revise EM’s 2017 
cleanup policy to include project management leading practices 
related to scope, cost, schedule performance, and independent 
reviews. (Recommendation 4) 

• The Secretary of Energy should direct the Assistant Secretary of the 
Office of Environmental Management to update its cleanup policy to 
require that EVM systems be maintained and used in a way that 
follows EVM best practices. (Recommendation 5) 

• The Secretary of Energy should direct the Assistant Secretary of the 
Office of Environmental Management to develop a policy to ensure 
that work is categorized as level of effort only in appropriate, specified 
circumstances, such as when work is not measurable or when 
measurement is impractical. (Recommendation 6) 

• The Secretary of Energy should direct the Assistant Secretary of the 
Office of Environmental Management to integrate EVM data into EM’s 
performance metrics for operations activities. (Recommendation 7) 

 
We provided DOE with a draft of this report for its review and comment. In 
its written comments, reproduced in appendix V, DOE generally agreed 
with the findings in the report and its recommendations and described 

Recommendations for 
Executive Action 

Agency Comments 
and Our Evaluation 
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actions that it intends to take in response to our recommendations. More 
specifically, of the seven recommendations, DOE concurred with four and 
partially concurred with three. 

• DOE partially concurred with our recommendations that the Director 
of the Office of Project Management and the Assistant Secretary for 
the Office of Environmental Management (EM) work together to (1) 
establish requirements for classifying cleanup work as capital asset 
projects or operations activities, and (2) assess EM’s ongoing 
operations activities to determine if they should be reclassified as 
capital asset projects based on the newly established requirements. 
DOE stated that the department commits (1) to reviewing its 
methodology for categorizing work and revising it, as appropriate, as 
well as (2) to determining the appropriate application of any revisions 
to the work classification methodology to new and existing work. DOE 
also stated that the Assistant Secretary for EM is ultimately 
responsible for the proper classification of work and will consult with 
the Office of Project Management. We appreciate DOE’s commitment 
to addressing these two recommendations. As we stated in our report, 
in July 2015, the Secretary of Energy gave DOE’s Office of Project 
Management responsibility to serve as DOE’s enterprise project 
management organization. As such, DOE states that this office is 
responsible for providing leadership and assistance in developing and 
implementing DOE-wide policies, procedures, programs, and 
management systems pertaining to project management, as well as 
for independently monitoring, assessing, and reporting on project 
execution performance. Officials from this office are experts in project 
management, especially as it relates to capital asset projects. Given 
(1) the high-risk posed by EM’s cleanup work and the high 
environmental liability, which may continue to grow; (2) the difference 
in the stringency of requirements between managing and overseeing 
operations activities and capital asset projects; and (3) the concerns 
raised by DOE top project management experts that some current 
operations activities should be classified as capital asset projects, we 
encourage the Secretary to direct EM not only to consult with DOE’s 
Office of Project Management but to take advantage of the office’s 
role and expertise and direct EM to work with this office to come to an 
agreement about proper classification requirements and classification 
of current and future cleanup work. It is in DOE’s interest to ensure its 
cleanup work is classified and managed appropriately, regardless of 
which office is ultimately responsible for the proper classification of 
work.  
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• DOE concurred with our recommendations to review and revise EM’s 
2017 cleanup policy to include program and project management 
leading practices related to scope, cost, schedule performance, and 
independent reviews and to require that EVM systems be maintained 
and used in a way that follows EVM best practices. DOE also 
concurred with our recommendation to develop a policy to ensure that 
work is categorized as level of effort only in appropriate, specified 
circumstances, such as when work is not measurable or when 
measurement is impractical. DOE also partially concurred with our 
recommendation to integrate EVM data into EM’s performance 
metrics for operations activities. For all these recommendations, DOE 
stated that EM is already in the process of reviewing the EM cleanup 
policy for necessary updates, revisions, and modifications. DOE 
further stated that EM will consider and incorporate changes relative 
to these recommendations, as appropriate, during this process, and 
EM will also consider any necessary changes to related guidance or 
policies and procedures.  

 
DOE also provided technical comments, which we incorporated in our 
report as appropriate. 

 
As agreed with your offices, unless you publicly announce the contents of 
this report earlier, we plan no further distribution until 14 days from the 
report date. At that time, we will send copies to the appropriate 
congressional committees, the Secretary of Energy, and other interested 
parties. In addition, the report will be available at no charge on the GAO 
website at http://www.gao.gov. 

If you or your staff have any questions about this report, please contact 
me at (202) 512-3841 or trimbled@gao.gov. Contact points for our Offices 
of Congressional Relations and Public Affairs may be found on the last 
page of this report. GAO staff who made significant contributions to this 
report are listed in appendix VI. 

 
David C. Trimble 
Director, Natural Resources and Environment 
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Our report examined: (1) how the EM program manages its cleanup work, 
(2) the extent to which EM’s cleanup policy follows selected program and 
project management leading practices, and (3) how EM measures the 
overall performance of its operations activities. 

To examine how the EM program manages its cleanup work, we 
reviewed various DOE documents, including DOE’s Order 413.3B, EM’s 
2012 operations activities protocol, EM’s 2017 cleanup policy, standard 
operating policies and procedures associated with this cleanup policy, 
EM’s mission and functions document, EM’s draft 45-day review 
documentation, meeting minutes from the Project Management Risk 
Committee, draft appendix to Order 413.3B developed by DOE’s Office of 
Project Management, and documents received from cleanup sites. We 
also interviewed DOE officials from the Office of Project Management and 
members of the Project Management Risk Committee, and EM officials 
from headquarters, such as the Associate Principal Deputy Assistant 
Secretary for Field Operations, the Deputy Assistant Secretary for 
Acquisition and Project Management, officials from EM’s Office of Project 
Management, Office of Budget and Planning, Office of Program Planning, 
officials in charge of managing the Integrated Planning, Accountability, 
and Budgeting System database that collects monthly performance 
information from the sites, and officials from 5 of EM’s 16 cleanup sites. 
(We contacted all sites and interviewed 5 sites over the phone that 
responded to our request for an interview.)1 We then decided to conduct 
site visits. We visited two of these sites—Savannah River and Idaho—
because they are among the sites with the highest number of operations 
activities and the most diverse types of and highest-cost cleanup work 
remaining. Our findings from these 5 sites are not generalizable to all EM 
sites, but they help explain the delineation of roles between the site 
managers and EM headquarters in managing and classifying cleanup 
work. We also attended an EM internal training session in which EM 
headquarters officials introduced the 2017 cleanup policy to officials at 
the Hanford site and attended EM cleanup public conferences. Moreover, 
we reviewed the role of DOE’s Office of Project Management in EM’s 
cleanup work. More specifically, we examined whether this office played a 
role in the development of EM’s 2017 cleanup policy and classification of 
EM’s cleanup work, consistent with its designation as DOE’s enterprise 

                                                                                                                       
1We interviewed EM officials from the following sites: Idaho, Los Alamos, Oak Ridge, 
Office of River Protection at Hanford, and Savannah River.   
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project management organization.2 To assess the reliability of EM’s fiscal 
year 2019 budget data, we requested information about EM’s Financial 
Integration System module of the Integrated Planning, Accountability, and 
Budgeting System database, from which these data were provided. 
Based on the responses from officials in charge of this database, we 
determined the data to be sufficiently reliable for our purposes. 

To examine the extent to which EM’s cleanup policy follows selected 
program and project management leading practices, we selected two sets 
of criteria for program and project management leading practices using 
leading practices from the Project Management Institute, which are 
generally recognized as the top leading practices for program and project 
management.3 To select program management leading practices, we first 
reviewed the Project Management Institute’s The Standard for Program 
Management—Third Edition (2013).4 We identified 9 program 
management leading practices based on PMI’s standards related to a 
program’s management of scope, cost, schedule performance, and 
independent review of performance. To select project management 
leading practices, we first identified 12 project management leading 
practices listed in DOE’s Order 413.3B related to a project’s management 
of scope, cost, schedule performance, and independent review of 
performance.5 We then compared these 12 project management leading 
practices to PMI’s A Guide to the Project Management Body of 
Knowledge–Fifth Edition, which includes PMI’s standards for project 
management, to make sure these leading practices align with PMI’s 
                                                                                                                       
2According to PMI, an enterprise project management organization operates as the 
highest-level project management organization within an entity. It is responsible, among 
other things, for (1) aligning project and program work to the entity’s strategy; (2) 
establishing and ensuring appropriate enterprise project, program, and portfolio 
governance; and (3) managing multiple stakeholders and ensuring continuous 
communication within an entity.   
3PMI is a not-for-profit organization that has established standards for program and project 
management that are generally recognized as leading practices for most programs and 
projects.  
4PMI, The Standard for Program Management®, Third Edition (Newtown Square, PA: 
2013). We used the third edition because that was the most recent edition at the time we 
selected program management leading practices. PMI’s most recent program 
management standards are listed in The Standard for Program Management®, Fourth 
Edition (Newtown Square, PA: 2018). PMI officials agreed that the criteria we selected are 
consistent with program management practices set forth in the Fourth Edition. 
5We selected leading practices listed in DOE’s Order 413.3B because EM’s 2012 
operations activities protocol, EM’s 2017 cleanup policy, and EM officials stated that EM 
uses the project management principles included in this order for operations activities.  
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standards for project management.6 To select these leading practices, (1) 
two GAO analysts separately examined the PMI and DOE 
documentation, then, (2) a GAO specialist independent of the team 
producing this report reviewed the leading practices we selected. All three 
GAO staff agreed on these selected leading practices. To validate our 
selection of program and project management leading practices, we 
shared these selected leading practices with PMI representatives and 
incorporated their feedback, as appropriate. PMI representatives agreed 
with the program and project management leading practices that we 
selected.7 

We then compared EM’s 2017 cleanup policy and the 11 associated 
standard operating policies and procedures developed by EM by the time 
of our analysis (by May 2018) with the 9 program management and 12 
project management leading practices we selected. We included these 
standard operating policies and procedures in our analysis because EM 
officials stated that EM intentionally wrote this policy at a high level 
because EM planned to develop standard operating policies and 
procedures that would establish more detailed steps to implement the 
policy.8 We analyzed the extent to which the policy and the 11 standard 
operating policies and procedures follow these leading practices. We also 
interviewed EM headquarters and site officials to learn more about the 
2017 cleanup policy. We used a 5-point scoring system to determine the 
extent to which EM’s cleanup policy follows selected program and project 
management leading practices. We used the following 5-point scoring 
system: “fully met” means that complete evidence was provided that 
satisfied the leading practice; “substantially met” means that evidence 
was provided that satisfied a large portion of the leading practice; 
“partially met” means that evidence was provided that satisfied about half 
of the leading practice; “minimally met” means that evidence was 
provided that satisfied a small portion of the leading practice; and “did not 
meet” means that no evidence was provided that satisfied the leading 
                                                                                                                       
6Project Management Institute Inc., A Guide to the Project Management Body of 
Knowledge: PMBOK® Guide – Fifth Edition (Newton Square, PA: 2013). 
7PMI representatives stated that the program and project management leading practices 
that we selected represent only a small portion of the knowledge, skills, tools, and 
techniques identified by consensus as good practice on most programs and projects most 
of the time. There are many additional program and project management principles in 
other areas, such as human resources, quality control, or resources management that 
were not related to our review and thus not included.  
8When we refer to EM’s 2017 cleanup policy, we include the 11 standard operating 
policies and procedures associated with this policy as of May 2018.  
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practice. If the score for each leading practice was “fully met” or 
“substantially met,” we concluded that EM’s cleanup policy and its 
associated standard operating policies and procedures followed the 
leading practice. In contrast, if the score was “partially met,” “minimally 
met,” or “not met,” we concluded that EM’s policy did not follow the 
leading practice. To determine this score, two GAO analysts separately 
examined EM’s policy document and then agreed on a final score for 
each of the leading practices. 

To examine how EM measures the performance of its operations 
activities, we analyzed EM’s use of the three measures of performance 
that EM policy identified: earned value management (EVM);9 performance 
metrics; and cleanup milestones.10 To evaluate EM’s EVM systems, we 
compared EM’s use of EVM with 8 of the 10 best practices for earned 
value management found in our Cost Estimating and Assessment Guide, 
which draws best practices from federal cost-estimating organizations 
and industry.11 Specifically, we reviewed the use of EVM systems in the 
21 contracts EM uses to execute its operations activities and compared 
this review’s results with EVM best practices.12 To gather this information, 
we submitted a data collection instrument to all 16 sites to ascertain 
whether or not they follow these best practices for each contract 
containing operations activities. We also requested documentation, such 
as EVM system certification information or surveillance reports, 
supporting their answers. We relied mainly on the sites’ responses but, 
when available, also reviewed the documentation we received to check 
the sites’ answers for accuracy and completeness. 

                                                                                                                       
9EVM measures the value of work accomplished in a given period and compares it with 
the planned value of work scheduled for the period and with the actual cost of the work 
accomplished. It is an industry standard and is considered a best practice for conducting 
cost and schedule performance analysis for projects.  
10We reported on EM’s use of cleanup milestones in GAO-19-207.  
11GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and 
Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: March 2009). We did 
not evaluate two best practices: (1) the schedule reflects the work breakdown structure, 
the logical sequencing of activities, and the necessary resources and (2) EVM data are 
consistent among various reporting formats. We excluded these best practices because 
we examined the use of EVM by contractors at a higher program level and did not conduct 
in-depth analysis of each contractor’s EVM system. 
12After further review of the contract types, we ended up reviewing 20 contracts because 
one contract covering operations activities is a fixed price contract, which does not require 
the use of EVM.  

https://www.gao.gov/products/GAO-19-207
https://www.gao.gov/products/GAO-09-3SP
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To determine whether information on EVM is reported to EM senior 
leadership, we also reviewed (1) monthly progress reports EM sites 
presented to EM headquarters management that ranged from April 2017 
to April 2018 depending on the site and (2) monthly reports that EM Office 
of Project Management presents to EM headquarters senior leadership; 
specifically the April 2018 Cleanup Program Monthly Performance and 
the EM Segment Activity Portfolio Summary, or “Quad Chart,” reports, 
which were the most recent reports available at the time of this analysis. 

In addition, as part of our analysis, we analyzed EM headquarters’ EVM 
data on operations activities from October 2016 through September 2017 
(the most recent data available at the time of our review) to determine 
whether or not the EVM data were reliable. We checked for data 
anomalies, such as missing or negative values for each of those months. 
We also reviewed DOE and EM documents—such as monthly progress 
reports submitted by the 16 sites to EM headquarters for review or the 
monthly reviews prepared by an EM headquarters office for senior 
management—to see what EVM data senior management used for 
decision-making. 

To provide a score for our analysis, we used the following 5-point scoring 
system to score the answer for each contract for each best practice: “fully 
met” means that complete evidence was provided that satisfied the best 
practice; “substantially met” means that evidence was provided that 
satisfied a large portion of the best practice; “partially met” means that 
evidence was provided that satisfied about half of the best practice; 
“minimally met” means that evidence was provided that satisfied a small 
portion of the best practice; and, “did not meet” means that no evidence 
was provided that satisfied the best practice. For each best practice, we 
color-coded the assessment at the contract level. Contracts that fully met 
or substantially met the criteria were coded green, those that partially met 
the criteria were coded yellow, and those that did not or minimally meet 
the criteria were coded red. We then assigned a score for each color: 1 
for red, 3 for yellow, and 5 for green. We determined the overall score for 
each best practice by taking the average across the 20 contracts we 
reviewed. After scoring each best practice individually, we then used 
these scores to develop an average score for the three EVM 
characteristics: whether EM has ensured that these EVM systems are (1) 
comprehensive, (2) provide reliable data, and (3) are used by EM 
leadership for decision-making. 

To examine EM’s use of performance metrics data, we reviewed annual 
performance metrics collected by EM headquarters for every operations 
activity from 2010 to 2017. We chose this period because 2010 is the 
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time when EM started classifying work as operations activities while 2017 
was the most recent available data at the time of our analysis. We 
reviewed relevant documentation, and interviewed agency officials 
knowledgeable about those data, among other things. Specifically, we 
interviewed DOE and EM officials at headquarters and from the five 
cleanup sites (including in-person interviews at the Savannah River and 
Idaho sites). We also reviewed our prior work in GAO-19-207 related to 
EM’s cleanup agreements and milestones. 

We conducted this performance audit from April 2017 to February 2019, 
in accordance with generally accepted government auditing standards. 
Those standards require that we plan and perform the audit to obtain 
sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that 
the evidence obtained provides a reasonable basis for our findings and 
conclusions based on our audit objectives. 

 

https://www.gao.gov/products/GAO-19-207
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Table 1: DOE Office of Environmental Management’s Program-wide Performance Metrics Presented to Congress, as of the 
end of Fiscal Year 2017 

Program-wide performance metric  Physical unit of measurement 

Amount 
completed 

(in units) 

Total amount to be 
completed 

(in units) 
Geographic sites eliminated Number of sites  91 107 
Plutonium metal or oxide packaged for long-term  
storage 

Number of containers 5,089 5,089 

Enriched uranium packaged for disposition Number of containers 8,016 8,603 
Plutonium or uranium residues packaged for  
disposition 

Kilograms of bulk 107,828 107,828 

Depleted and other uranium packaged for disposition Metric tons  88,306 837,616 
Liquid waste in inventory eliminated Thousands of gallons  7,414 102,045 
Liquid waste tanks closed Number of tanks  15 239 
High-level waste packaged for final disposition Number of containers 4,426 24,856 
Spent nuclear fuel packaged for final disposition Metric tons of heavy metal  2,131 2,452 
Transuranic waste dispositioned - contact handled Cubic meters  103,700 143,141 
Transuranic waste dispositioned - remote handled Cubic meters  368 6,885 
Legacy and newly generated low-level and mixed  
low-level waste disposed 

Cubic meters  1,343,369 1,591,780 

Material access areas eliminated Number of material access areas  30 35 
Nuclear facility completions Number of facilities  152 487 
Radioactive facility completions Number of facilities  571 955 
Industrial facility completions Number of facilities  2,157 4,202 
Remediation complete Number of release sites  8,258 11,713 

Source: Data from DOE’s fiscal year 2019 budget request for environmental management. | GAO-19-223 

Note: DOE presents an update of the information presented in this table to Congress annually in its 
budget request. 
The information in this table is from DOE’s fiscal year 2019 budget request, which was the most 
recent request presented to Congress. DOE, Department of Energy: FY 2019 Congressional Budget 
Request for Environmental Management, DOE/CF-0142, Vol. 5 (Washington, D.C.: March 2018). 
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Table 2: GAO Assessment of How Earned Value Management (EVM) Systems Used for EM’s Operations Activities Met Best 
Practices 

Characteristic / 
Score 

Does EM’s use of  
EVM systems follow 
characteristic? Best practice GAO assessment of individual best practice  

Establish a 
comprehensive EVM 
system 
Partially met 
 

No 1. The contract requires a 
certified EVM system 

Substantially met. Seventeen out of 20 contracts we 
reviewed had a certified EVM system, of which 4 self-
certified. EM officials reported that the remaining three 
contracts were not certified or were not required to be 
certified.  

2. An integrated baseline 
reviewa was conducted 
to ensure the 
performance 
measurement baseline 
captures all of the work  

Partially met. Thirteen out of the 20 contracts we 
reviewed had conducted or planned to conduct an 
integrated baseline review to ensure that the 
performance measurement baseline provides reliable 
cost and schedule data for managing the program and 
projecting accurate estimates at completion. However, 
many of these reviews were not rigorous enough to 
ensure that the performance measurement baseline 
captured all of the work. 

3. The schedule reflects 
the work breakdown 
structure,b the logical 
sequencing of activities, 
and the necessary 
resources 

Not assessed.c  

4. EVM surveillance is 
being performed 

Partially met. Eleven out of the 20 contracts fully met 
this best practice, and contractors performed self-
assessments or conducted annual reviews for 5 
additional contracts. However, EM field and 
headquarters officials were not performing thorough 
reviews to check whether the EVM systems were in 
alignment with the EIA-748-D guidelines to ensure that 
the data being reported by the systems were reliable. 

Ensure that the data 
resulting from the 
EVM system are 
reliable 
Partially met  

No 5. EVM data do not 
contain any anomalies 

Partially met. The EVM data for operations activities 
contracts contained numerous, unexplained anomalies 
in all the months we reviewed—including missing or 
negative values for some of the completed work to date. 
Having anomalies in the EVM data occurring each 
month can cause potential distortions resulting in 
inaccurate projections of estimates at completion.  

6. EVM data are 
consistent among 
various reporting 
formats  

Not assessed.c 
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Characteristic / 
Score 

Does EM’s use of  
EVM systems follow 
characteristic? Best practice GAO assessment of individual best practice  

7. Estimate at completion 
is realistic 

Minimally met. We found problems with the estimate at 
completion in all of the 20 contracts we analyzed. For 
example, we found instances where the estimates at 
completion were either (1) less than half the original 
budget, (2) higher than expected, or 3) zero when the 
original budget was for hundreds of millions of dollars. 
These problems indicated that the EVM systems were 
not being updated in a timely manner or were not well 
monitored since the estimate at completion values were 
too optimistic and highly unlikely. 

Ensure that the 
program 
management team is 
using earned value 
data for decision-
making processes 
Partially met  

No 8. EVM data, including 
cost and schedule 
variances, are reviewed 
on a regular basis 

Partially met. We reviewed two sources of information 
on earned value management reporting to EM senior 
leadership for this best practice. 1) When reviewing the 
monthly reports EM sites present to EM headquarters 
management, we found that none of the sites 
adequately reported EVM data. 2) When reviewing the 
new monthly report format that EM’s Office of Project 
Management presents to EM headquarters senior 
leadership since October 2017, we found that EM 
reported on the performance of 15 out of the 20 
contracts. We found that these reports included most of 
EVM indicators for all 15 contracts on which EM Office 
of Project Management reported. However, this monthly 
report uses unreliable EVM data, as we found in the 
prior characteristic.  

9. Management uses EVM 
data to develop 
corrective action plans 

Partially met. We reviewed two sources of information 
on earned value management reporting to EM senior 
leadership for this best practice. 1) When reviewing the 
monthly reports EM sites present to EM headquarters 
management, we found that they contained corrective 
action plans for only 3 contracts. 2) When reviewing the 
new monthly reports that EM’s Office of Project 
Management present to EM headquarters senior 
leadership since October 2017, EM Office of Project 
Management officials stated that they have only started 
suggesting corrective action to EM headquarters senior 
leadership since early 2018; it is too soon to tell how 
EM headquarters senior leadership is using this 
information to determine which contracts need the most 
attention and which corrective actions management will 
develop and take.  

10. The performance 
measurement baseline 
is updated to reflect 
changes 

Substantially met. EM provided evidence that 17 out of 
20 contractors had a formal process in place for 
updating the budget baseline. However, the extent to 
which contractors followed their processes was 
questionable given the problems we found with the 
estimates at completion, as discussed in the prior 
characteristic above. 

Source: GAO analysis of information from DOE’s Office of Environmental Management. | GAO-19-223 
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Note: “Follow” means that the EVM system scored fully or substantially met when compared with that 
particular selected best practice. “Do not follow” means that the EVM system scored partially met, 
minimally met, or not met when compared with the best practice. 
aThe purposes of the integrated baseline review are to verify as early as possible whether the 
performance measurement baseline is realistic and ensure that the contractor and government (or 
agency) mutually understand program scope, schedule, and risks. 
bA work breakdown structure defines in detail the work necessary to accomplish a program or 
project’s objectives. A work breakdown structure deconstructs the program or project’s end product in 
successive levels with smaller specific elements until the work is subdivided to a level suitable for 
management control. It facilitates establishing an EVM baseline, among other things. 
cWe excluded these best practices because we examined the use of EVM by contractors at a higher 
program level and did not conduct an in-depth analysis of each contractor’s EVM system. 
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Table 3: DOE Office of Environmental Management’s (EM) Earned Value Management (EVM) Systems Used by Contracts 
Containing Operations Activities Compared with EVM Best Practices 

Contract 

Best practices 

EVM system 
is certified 

Integrated 
baseline 
review was 
conducted 

EVM system 
surveillance is 
performed 

EVM data 
contain no 
anomalies 

Estimate at 
completion is 
realistic 

EVM data are 
reported to EM 
headquarters 
management 
regularly 

Management 
uses EVM 
data to 
develop 
corrective 
action plans 

Performance 
measurement 
baseline is 
updated to 
reflect 
changes 

A ○ ◒ ◒ ● ○ ◒ ○ ● 

B ● ○ ● ○ ○ ◒ ● ● 

C ● ○ ○ ◒ ◒ ○ ● ● 

D ● ◒ ● ◒ ◒ ◒ ● ● 

E ◒ ◒ ● ◒ ◒ ◒ ● ● 

F ● ● ● ◒ ◒ ◒ ● ● 

G ● ● ● ◒ ○ ◒ ● ● 

H ● ◒ ◒ ◒ ○ ◒ ◒ ● 

I ◒ ○ ● ◒ ○ ◒ ● ● 

J ◒ ○ ◒ ◒ ○ ○ ○ ● 
K NR NR NR NR NR NR NR NR 

L ● ○ ● ○ ○ ◒ ◒ ● 

M ● ◒ ○ ◒ ◒ ◒ ○ ● 

N ○ ○ ○ ◒ ◒ ◒ ○ ○ 

O ● ● ● ● ○ ◒ ● ● 

P ● ● ● ● ○ ○ ● ● 

Q ● ● ◒ ● ○ ◒ ● ● 

R ○ ○ ○ ● ○ ◒ ○ ○ 

S ● ◒ ● ● ○ ◒ ● ● 

T ● ● ● ● ○ ◒ ● ● 

U ◒ ● ◒ ● ○ ○ ◒ ○ 
Overall 
score ● ◒ ◒ ◒ ○ ◒ ◒ ● 
Legend:  Substantially met/Fully met  Partially met         Not met/Minimally met       Not reviewed 
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Source:  GAO analysis of information from the Department of Energy’s Office of Environmental Management.  |  GAO-19-223   

Notes: Best practices are captured in GAO’s Cost Estimating and Assessment Guide: Best Practices 
for Developing and Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: March 2009). 
Assessment for each best practice: Not met—provided no evidence that satisfies any of the best 
practice; Minimally met—provided evidence that satisfies a small portion of the best practice; Partially 
met—provided evidence that satisfies about half of the best practice; Substantially met—provided 
evidence that satisfies a large portion of the best practice; and Met – provided complete evidence that 
satisfies the entire best practice. We determined the overall score for each best practice by taking the 
average across the 20 contracts we reviewed.  
We did not evaluate the following two best practices: (1) the schedule reflects the work breakdown 
structure, the logical sequencing of activities, and the necessary resources and (2) EVM data are 
consistent among various reporting formats. We excluded these two best practices because we 
examined the use of EVM by contractors at a higher program level and did not conduct in-depth 
analysis of each contractor’s EVM system. 
EM uses 21 contracts for its operations activities. We reviewed the use of EVM systems in 20 of 
these contracts because one contract (contract K) is a fixed price contract, which does not require the 
use of EVM.  
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