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The Superfund Amendments and Reauthorization Act of 1986 (SARA), Section 126(g), authorizes an assistance
program for training and education of workers engaged in activities related to hazardous waste generation,
removal, containment or emergency response and hazardous materials transportation and emergency response.
The Congress assigned responsibility for administering this program to the National Institute of Environmental
Health Sciences (NIEHS), an Institute of the National Institutes of Health (NIH) within the Public Health
Service (PHS) of the US Department of Health and Human Services (DHHS).

The National Defense Authorization Act for fiscal years 1992 and 1993 (42 USC 7274(d)) authorized the
Secretary of Energy in section 3131(a)(1)(A)-(B) to make awards: “to provide training and education to persons
who are or may be engaged in hazardous substance response or emergency at Department of Energy (DOE)
nuclear weapons facilities; and to develop response curricula for such training and education.” The Secretary
was further authorized in Section 3131(a)(2)(A)-(B) to make the training awards to non-profit organizations
demonstrating capabilities in: “implementing and conducting effective training and education programs relating
to the general health and safety of workers; and identifying, and involving in training, groups of workers whose
duties include hazardous substance response or emergency response.”

To implement this, DOE entered into an agreement with NIEHS to award and administer the grants and to
adapt its existing program to meet the needs of the DOE nuclear weapons complex.

Protecting worker health and safety through the delivery of safety and health training is a priority of the
Secretary of Energy and is a primary goal of the Office of Environmental Management (EM). As the DOE’s
mission has shifted from weapons production to environmental restoration, the site worker is exposed to new
operations and hazards while conducting restoration activities, many of which are associated with potential
exposure to hazardous substances and wastes.

To provide protection to workers’ health and safety, all workers at DOE sites engaged or potentially engaged
in environmental restoration activities, including hazardous substance response or emergency response,

are required by CERCLA and 10 CFR 851 to meet the requirements of the Occupational Safety and Health
Administration’s (OSHA) regulations 20 CFR 1910.120 and the EPA Hazardous Waste Operations and
Emergency Response (HAZWOPER) training requirements (40 CFR 300.150)
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Executive Summary

Executive Summary

This report does the following:

« Provides the aggregate training data for the NIEHS WETP DOE Training Program across the complex for
the years FY 2000 - FY 2008.

« Provides safety and health portraits for 13 sites. These portraits combine injury and illness data,
occurrence reporting data and NIEHS training data at each site to simply lay out a safety and health
profile. Each data set is useful on its own but this is the first time they have been combined and examined
on a site by site basis in this way. It provides an opportunity to see how sites could be using this data to
identify training needs.

« Initially examines several questions of relevance to worker health and safety and worker training:

»  What is the relationship between 10 CFR 851 (851), Integrated Safety Management (ISM), and
Voluntary Protection Programs (VPP)?

» To what extent is training being conducted to meet the requirements and intent of 10 CFR 851?

» Is worker involvement being achieved in implementation of 851, Integrated Safety Management (ISM)
and Voluntary Protection Programs (VPP)?

o What is the process by which health and safety training programs are integrated into an overall training
scheme at individual sites and across the DOE complex?

» Is there a quality control mechanism for health and safety training across the DOE complex or on
individual sites?

» s there a mechanism in place to track worker training at sites, (and across the complex), which would
reduce redundancies in training?

Training Numbers and Injury and lliness Data

Between FY 2000-2007 (training 9/1/00-8/31/08), the NIEHS WETP DOE training program awardees have trained
more than 205,000 workers at some 30 sites within the DOE complex. Awardees delivered more than 2.5 million
contact hours during this period at an average cost of $27.28 per contact hour. Nearly fifty percent of this training
was Site Worker or Site Worker Refresher training. Just over 50 percent of the training provided was to workers at
the Oak Ridge and Hanford reservations.

An analysis of the data in the safety and health portraits for the sites (excluding the laboratories) found that many
of the sites had common injury and illness experiences with average total recordable case (TRC) rates ranging from
a high of 3.18 (Nevada Test Site) to a low of 1.12 (Savannah River). Total recordable case rates declined over the FY
2000-2008 period examined, though not always consistently. Subcontractors generally had a higher average TRC
rate than the prime contractors. Occupational injuries, contamination and violations of procedures and various job
safety requirements were the most commonly shared occurrences at the sites.

Among the laboratories analyzed, Lawrence Livermore National Laboratory had the highest average TRC rate
(3.26) and Idaho National Lab (INL) had the lowest (1.71). Though each lab in the analysis saw an overall decline
in TRC rate between FY 2000 and 2008, several had drastic fluctuations before experiencing a decline. Security
contractors at the labs had the highest TRC rates of any other contractor (with the exception of INL). Service
contractors and subcontractors across the labs also had relatively high TRC rates. The Occurence Reporting and
Processing System (ORPS) showed that contamination was the most prominent shared occurrence at the labs,
though they weren't as frequent at Los Alamos National Lab or Sandia National Lab. Three issues associated with
the contamination and relevant to worker health and safety were found: management underreporting of the events;
insufficient training and/or management oversight; and violations of radiological and HAZWOPER protocols and
procedures.



Executive Summary

Safety and Health Regulations

In February 2007, the 10 CFR 851, Worker Safety and Health Program rule became effective. While this rule is
essentially an overarching umbrella rule encompassing the existing contractual requirements for compliance
with DOE Order 440.1A and the Integrated Safety Management System (ISMS), it is important to understand
the relationship between 851, ISMS and the Voluntary Protection Programs (VPP) that exist across the DOE
complex and to recognize that as the only safety and health regulation, 851 has primacy. In discussions across
the complex to date, it is not clear that people understand this. Instead it seems that different programs are
emphasized depending on the site, and more often than not, 851 is not mentioned at all. While this may be due
in part to the fact that DOE has done a good job getting people to understand and implement ISMS, it is essential
that all workers understand what 851 is, what their rights and responsibilities under the rule are, and that it is a
federal, enforceable regulation with primacy over other safety and health programs at the complex. Integration
of these programs must be done in a worker-friendly way which maximizes the meaningful worker involvement
component of each program.

Training Programs

DOE contractors are responsible for providing safety and health training under 10 CFR 851. The process by which
health and safety training programs are integrated into an overall training scheme at individual sites and/or across
the DOE complex is unclear. The National Training Center, located in Albuquerque, NM is grappling with this
issue on behalf of the Office of Health Safety and Security. DOE would benefit from a complex-wide integration
plan that would streamline training, ensure quality control in training and ensure that the complex maximizes its
training resources.

Increased Collaboration Between the Agencies Has Provided Results

The increased collaboration between the Department of Energy’s Office of Health, Safety and Security (HSS) and
NIEHS Worker Education and Training Program via the HSS/Union Focus Group meetings has been extremely
useful in identifying key issues and ways to move forward on them.

Work being led by the DOE’s National Training Center (part of HSS) which came out of the HSS/Union Focus
Group meetings on the need to duplicate the cooperative model for safety and health training demonstrated at the
HAMMER Training and Education Center is moving forward. A training self assessment meeting at Oak Ridge
has helped move forward a vision of a committee on safety and health training with representatives from labor,
contractors, and federal personnel working in partnership to solve problems. Oak Ridge signed the Oak Ridge
Reservation Safety Training Reciprocity Statement to establish a framework for a continuing commitment by the
parties to ongoing coordination of safety training to promote effectiveness of the training and efficiency of its
operations. Another visit to Savannah River was also helpful and informative. In addition to dealing with training,
the committee can later be expanded to deal with other key safety and health issues. Additional self-assessment
meetings were held at Los Alamos and Idaho.

Increased Communication Among Stakeholders is Key to Successfully Addressing Safety and Health
Training Issues, While Reducing Redundancies

In order to maximize the effectiveness of safety and health training activities it is critical for all stakeholders
(contractors, federal officials and workers) to be communicating on a regular basis. This holds true at the large
and small DOE sites. Regardless of the size of the site it seems as though where there are multiple projects (or sites
within a reservation) the parties responsible for different projects do not talk to one another. To the extent that
communication silos continue to exist, efficiency opportunities may not be realized.
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American Recovery and Reinvestment Act (ARRA)

The American Recovery and Reinvestment Act (ARRA) provided $6 billion to the Office of Environmental
Management to be used towards existing scope that can be most readily accelerated; shovel ready projects with a
focus on EM completion and footprint reduction. Eighteen sites received ARRA funds, with the largest amounts
going to Hanford and Savannah River. As of September 15, 2009, this money created more than 6,000 jobs." The
sites receiving the money needed to quickly develop and implement processes and procedures to identify and
streamline needed training for thousands of new employees as they begin work at a DOE site, many for the first
time. The two initial sites visited for the Safety and Health Training Collaboration meetings noted the strain of
training significant numbers of new hires.

DOE Safety and Health Data

It is clear that the Occurrence Reporting and Processing System (ORPS) contains a wealth of information that

can be used to improve safety and health at the sites and to better customize site specific training for workers. The
Office of Corporate Safety Analysis should continue to mine the ORPS database for information that demonstrates
how training prevents injuries and illnesses. It is unclear to what extent site and contractor training managers are
utilizing the ORPS database. ORPS is one of the better tools that can be used to improve safety and health and
training and its use should be maximized by the sites.

In addition, in analyzing data from the Computerized Accident and Incident Reporting System (CAIRS), it is
clear that more attention needs to be paid to training at the subcontractor level. Total recordable rates for both
construction, particularly subcontractors, and security remain higher than at the prime contractor level. Training
of subcontractors should be a priority for all sites within the DOE complex.

1  US.DOE, Office of Environmental Management, Making Progress, Ms. Cynthia Anderson, Director, EM Recovery Act Program,
September 25, 2009.
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Overview

Environmental cleanup is a complex undertaking which can pose hazards to remediation workers as well as to
residents of the surrounding community. Throughout the DOE complex, contamination issues resulting from the
historic mission of weapons production, as well as from the extensive use of radioactive materials and highly toxic
chemicals, have created a unique challenge for environmental cleanup. There is a clear need for highly trained
workers to conduct the actual remediation work. This report focuses on the NIEHS/DOE Worker Education

and Training Program, which provides safety and health training across much of the DOE complex. This report
examines hazardous materials training provided between Fiscal Years 2000 and 2008. Data are reported for the
complex as a whole, as well as for individual sites. The information presented includes a background of each

site, and a description of the training courses completed to date. Also provided are data from the Computerized
Accident/Incident Reporting System (CAIRS) and the Occurrence Reporting and Processing System (ORPS).
These data together combine to form Safety and Health Profiles for each site reviewed. Profiles are provided for
13 DOE sites. This is the number of sites where: a) NIEHS awardees provide training; and b) data was available in
both the CAIRS and ORPS data systems.

Note: Most data was downloaded from CAIRS and ORPS between May-July 2009, though some may have been
downloaded earlier, and some later. The data sets are used in this report to show the types of information that
are available and can be analyzed not only by site personnel and contractors, but also by those providing training
in order to determine how to best target training needs. Corrective actions have been taken for many of the
occurrences displayed here.

Part I of this Report provides the history of the DOE complex and background information on DOE environmental
cleanup to date. PartI also provides context to the issues and considerations surrounding the training activity
detailed in this report, including a review of the DOE contracting, organizational and regulatory changes.

Part II of this Report provides historical information on the training program, historical data on training activity
and a review of the current NIEHS training program. This section also includes a brief summary of previous needs
assessments conducted in 1993, 1997 and 2000. Part II also provides an overview of training accomplishments
from FY 2000-2008 of the thirteen DOE cleanup sites and the site safety and health profiles.

Part IIT of this Report examines the current existing worker safety and health regulations, policies and programs
in operation in DOE sites, i.e. Federal Register Title 10, Code of Federal Regulations, Part 851 (10 CFR 851),

the Integrated Safety Management System (ISMS), and the DOE Voluntary Protection Program (VPP). Part

II examines the extent that each policy or program protects workers and enhances worker involvement in the
development and implementation of worker safety and health programs at their worksites.
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Part I: The DOE Nuclear Weapons Complex

More than 100,000 workers are employed across the DOE Weapons Complex. The EM Program Office alone
employs more than 30,000 Federal and contractor employees.” More than 90 percent of EM’s work is accomplished
through 40 prime contracts, totaling more than $40 billion.* Thousands of these workers engage in hazardous
waste work at DOE facilities. Their training needs range from basic hazardous waste operations and emergency
response (HAZWOPER) courses to asbestos and lead abatement, confined space, hazard communication,
respirator, radiation, and general industry safety courses. It is important to note that the NIEHS program trains for
more than just EM work. NIEHS WETP DOE awardees also provide training to those in the production facilities
and in the construction of new facilities as well as construction activities in existing facilities.

The DOE Complex continually presents obstacles to understanding the dynamics and interaction of production,
waste treatment, decommissioning and environmental remediation. The complexities of each operating segment
make the process of projecting contracting and contracting opportunities an ongoing challenge. In its effort to
deal with an environmental cleanup, DOE has implemented a wide variety of new approaches to the contracting of
these cleanup activities. They include: a) redefining traditional management and operations to management and
integration; b) moving to extensive subcontracting; and c) providing incentives to private industry to help with

the truly complex programs. What is very clear is that the extensive cleanup work of the last decade was just the
beginning. Major environmental cleanup activities still remain, as well as construction of on-site treatment and
storage facilities.

Weapons Complex Contamination

The DOE complex was built in the Cold War era and operated for decades in producing nuclear weapons and
performing energy research. The result was large amounts of radioactive wastes, spent nuclear fuel, excess
plutonium and uranium, thousands of contaminated facilities and contaminated soil and groundwater.

With the end of the Cold War, production at a number of facilities in the nuclear weapons complex ceased and the
facilities were closed. In an effort driven largely by federal and state environmental laws, environmental cleanup
and waste management have replaced production as the primary missions of the DOE installations that are not
engaged in ongoing production. As the expense of cleaning up the DOE weapons complex has escalated, Congress
has faced numerous questions regarding management of the cleanup effort, the stringency of the environmental
requirements DOE has been required to meet, and the nation's ability to pay for the program as currently
envisioned. The need for health and safety training for those exposed to hazardous materials during the course of
environmental remediation has been one consequence of this shift in focus towards cleanup.

Overview of the DOE Cleanup Program and Environmental Challenges

The Office of Environmental Management (EM), established in 1989 and headed by a DOE Assistant Secretary
(currently Dr. Inés Triay), manages the Department’s environmental cleanup effort. DOE's 1996 estimate of the
total cost of environmental restoration, waste management, and related environmental activities at Department
facilities was as high as $265 billion over the next 75 years.* More recent estimates have put EM life cycle

cost estimates, which cover the period of 1997 through completion, at $274 to $330 billion.> An additional
estimate of $205 to $260 billion is required to complete EM’s mission. This does not include DOE’s additional

2 Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the
Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page i.
3 Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the

Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page iii.
4 Department of Energy, Office of Environmental Management, The 1996 Baseline Environmental Management Report, DOE/EM-0290,

June 1996.
5  This cost estimate does not include the Department’s additional environmental liabilities, primarily for the D&D of hundreds of
surplus facilities and for the management of waste and materials from other DOE mission programs. Department of Energy, Office of

Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the Reduction of Environmental
Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page iii.
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environmental liabilities primarily for the deactivation and decommission (D&D) of hundreds of excess facilities,
as well as the management of waste and materials from other DOE mission programs (National Nuclear Security
Administration, Office of Sciences and Office of Nuclear Energy). The liabilities for other mission programs
amount to $3.7 to $9.2 billion to address the 340 excess facilities and materials.® Today, cleanup activities are
ongoing at 21 sites in 13 states.’

DOE issued an Environmental Restoration Acceleration Report May 1, 1996, predicting that costs would be
lowered through faster site stabilization and cleanup. Indeed, accelerated site stabilization and cleanup appears to
have reduced future costs. For example, EM pursued an aggressive schedule for the closure of Rocky Flats in 2005
and the Fernald site in 2006. In a 2009 Report to Congress, EM stated that “by pursuing an early closure of the sites
rather than maintaining them in a state that would have required continued surveillance and upkeep, EM estimates

that nearly $21 billion was saved.”®

In 2009, Energy Secretary Steven Chu announced $6 billion in new funding under the American Recovery and
Reinvestment Act (ARRA). The funds were awarded for the accelerated cleanup of soil and groundwater, the
transportation and disposal of waste, and the demolition of former weapons complex facilities.” This additional
funding, hiring and increased work activity has huge implications for safety and health and training at the sites
receiving ARRA funds.

During its first 10 years (1989-1999), DOE’s Office of Environmental Management focused on managing the most
urgent risks, maintaining safety at each site, negotiating state and Federal environmental compliance agreements,
and characterizing waste and nuclear materials and assessing the enormity of environmental contamination.'

EM has made substantial progress, completing cleanup and closing 12 geographic sites, including three former
nuclear weapons production sites: Rocky Flats, Mound and Fernald." The biggest challenges EM faces now is
finalizing design, constructing and operating three unique and complex waste tank processing plants that will treat
about 88 million gallons of radioactive waste for ultimate disposal.'? The cost estimate to construct these plants

is $14.3 billion. The plants require extensive engineering, technology development and testing, vast quantities of
concrete, steel and other commodities, and a highly trained and specialized workforce. Disposition options for
special nuclear material and spent nuclear fuel must still be selected and implemented.

For purposes of this Report, it is reasonable to conclude that environmental remediation is going to be a labor
and capital intensive activity well into the 21* century. Even though budget expenditures during the last ten years
have been multi-billion for the environmental remediation programs, enormous EM work remains and, even
though significant progress is expected at many sites within the next five years, major cleanup will remain for the
foreseeable future.

6 Report to Congress, January 2009, p. iii.
7 “Environmental Management Projects” Department of Energy Office of Environmental Management website. http://www.em.doe.
gov/Pages/Projects.aspx (Date Updated: September 22, 2009, Date Accessed: October 6, 2009)

8  Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the

Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page 18.
9  “Energy Secretary Chu Announces $6 Billion in Recovery Act Funding for Environmental Cleanup” http://www.energy.gov/

news2009/7192.htm (Date Written: March 31, 2009, Date Accessed: April 9, 2009)

10  Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the
Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page i.
11 Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the

Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page 48.
12 Ibid, p. ii.
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DOE Contracting

DOE'’s traditional model of contracting was to have large, single site-wide management and operating (M&O)
contracts. EM continues to transition from M&O to performance- based contracts, or as appropriate, other
contract types focused on discrete scopes of work."? With this model, DOE aims to break site work into discrete,
but still substantial projects. This has been accomplished at the Hanford Site, where remediation of contamination
along the Columbia River was procured separately as the River Corridor Project. Similarly, at the Idaho National
Laboratory (INL), cleanup of the site is in a separate contract from the laboratory operations.

DOE’s contracting model is relevant given that more than 90 percent of EM’s work is accomplished through 40
prime contracts with a value of more than $40 billion. These contracts are typically held by a limited liability
company (LLC) formed by independent companies that usually then procure equipment and services from
numerous subcontractors.

The contracting model is also relevant because whereas a single company was previously responsible for employees
on an entire reservation, now multiple companies with varying processes and procedures for identifying training
needs operate within the same reservation. Because many cleanup workers move across a reservation, working

a few months for one contractor and then a few months for a different contractor, often times they are subjected

to duplicate training, potentially wasting time and minimizing the importance of training to the worker. This

is further exacerbated by a similar parallel structure among DOE personnel. When people within a single DOE
reservation (Oak Ridge, Hanford, etc.) do not coordinate training needs, training redundancy may result. (See the
Oak Ridge Safety and Training Collaboration Report). Development of reservation-wide multi-stakeholder safety
and health committees to facilitate the exchange of information could ease this issue.

EM currently manages 14 construction projects and 62 cleanup projects.'*

DOE Organizational Changes
Office of Health, Safety and Security

Since its inception in 1985, the Office of Environment, Safety and Health (ESH) oversaw worker safety and health
issues at DOE nuclear weapons facilities. In 2006, DOE merged ESH functions with the Office of Security and
Safety Performance Assurance, creating the Office of Health, Safety and Security (HSS). Today, HSS is responsible
for health, safety, environment, safeguards, and security for DOE. It operates in six functional areas: training;
oversight and enforcement; policy and technical assistance; worker health and safety; safeguards and security;
technology and nuclear information and weapons data. It has also established an Outreach and Collaboration
Program to facilitate communication and information sharing between managers, stakeholders and customers in
health, safety, environment, safeguards, and security.

As part of its Outreach and Collaboration Program, HSS held focus group meetings with the unions and NIEHS

on a series of topics over the past few years. This process has enabled significant progress on key issues, including

an understanding of the need to heighten awareness of the importance of 10 CFR 851. An MOU between the two
organizations signed in February 2009 allows continued partnerships to advance safety and health and training
across the DOE complex. Other issues the focus group discussed and plan action on include: Training, Former
Worker Program/Energy Compensation Program/Central Worker Data Tracking; and Strategic Initiatives/Aging
Workforce. Progress has also been made in implementing the first pilot Worker Safety and Health Program (WSHP)
Cooperative Program Model (CPM) at Oak Ridge, Savannah River, and with other sites planned for FY 2010.

13 Department of Energy, Office of Environmental Management, Report to Congress: Status of Environmental Initiatives to Accelerate the

Reduction of Environmental Risks and Challenges Posed by the Legacy of the Cold War, January 2009, Page iv.
14 Ibid, p. iv.
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National Training Center

The mission of the National Training Center (NTC) is to provide DOE Safety and Security personnel with

quality training in support of professional development. Currently, the NTC’s primary mission is to develop

and provide training for the Department, with the goal of becoming the Center of Excellence for meeting the
Department’s Safety and Security training needs. The NTC continues to be an advocate for standardization across
the Department while addressing site-specific requirements. Its primary audience is DOE federal and contract
employees, with an emphasis on professional staff. NTC does not focus on training cleanup workers. However, the
current NTC director was recently given responsibility to assess overall DOE training needs, including those of
cleanup workers. It is currently exploring a possible role as a Clearinghouse for all safety and health and security
training across the Complex.

NIEHS and NTC have been working together over the past year to hold safety and health training self assessment
meetings at a number of DOE sites. The first meeting took place in July at the Oak Ridge reservation and in
December at Savannah River. The reports from the meetings can be found at http://hssoutreach.doe.gov/
collaboration/NTCCollaborationPlan.htm.

Office of Environmental Management

The DOE Office of Environmental Management (EM) has been responsible for environmental restoration, waste
management, technology development, and facility transition and management since 1989. This office was
created to coordinate and to consolidate responsibility within DOE for environmental management activities on
nuclear- and nonnuclear-related cleanup across the nation. However, by 2006, EM was suftering from a “going
out of business” mentality, as it had been responsible for closing nearly 80 percent of the 108 contaminated sites
for which it is responsible. In addition, there were concerns about the office when many of EM’s major projects
were progressing substantially slower than predicted and costing significantly more than projected. In September
2005, the House and Senate Energy and Water Development Appropriations Subcommittees asked the National
Academy of Public Administration (NAPA) to conduct a review of EM’s organization and management and its
acquisition and project management operations.

NAPA examined and proposed recommendations on EM’s project management, organization and management,
acquisition processes, and human capital operations.'> The recommendations drove changes in acquisition process
for construction, deactivation and decommissioning, waste management and environmental services.

In October 2009, a new EM Headquarters reorganization became effective. The reorganization is supposed to
reflect the EM management philosophy to empower the field and support EM management’s vision of becoming
an even more high-performing organization.

DOE Regulatory Changes

In 1995, the Department of Energy established DOE O 440.1, Worker Protection Management for DOE Federal and

Contractor Employees, “to establish the framework for an effective worker protection program that will reduce or

prevent injuries, illnesses, and accidental losses by providing DOE Federal and contractor workers with a safe and
»16

healthful workplace:

In Fiscal Year 2003, section 234C (codified as 42 U.S.C. 2282¢) was added to the Atomic Energy Act under Section
3173 of the Bob Stump National Defense Authorization Act. This amendment required DOE to promulgate
worker safety and health regulations that maintain the same level of protection provided to workers as depicted by
DOE O 440.1A." Also under section 234C, DOE contractors who violate worker safety and health regulations are
subject to civil penalties similar to the authority Congress granted to DOE in 1988 with respect to civil penalties
for violations of nuclear safety regulations.'® It is important to note that DOE did not have the authority to impose

15 National Academy of Public Administration. “Office of Environmental Management: Managing America’s Defense Nuclear Waste”
2007. Department of Energy.

16 DOE Order 440.1A <http://www.directives.doe.gov/pdfs/doe/doetext/neword/440/04401a.pdf>

17 Implementation Guide to Use for 10 CFR Part 851 Worker Safety and Health Program <http://www.directives.doe.gov/pdfs/doe/
doetext/neword/440/g4401-8 html>

18  This refers to DOE contractor with an indemnification agreement under Section 170 (d) of the Atomic Energy Act of 1954.
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civil penalties for violations of DOE O 440.1A.

On February 9, 2006, DOE published Federal Register Title 10, Code of Federal Regulations (CFR), Part 851,
Worker Safety and Health Program (the Rule) pursuant to DOE’s authority under the Atomic Energy Act of

1954 and subsequent reorganization acts. The 10 CFR 851 includes the requirements formerly contained in

the Contractor Requirements Document of DOE O 440.1A. Contractors had to achieve compliance with the
requirements of the regulation and their approved worker safety and health program by May 25, 2007." Unlike
its predecessor, regulation 10 CFR 851 is enforceable either by civil penalties issued by the DOE Office of
Enforcement, or through contract penalties, but not both. The new regulation not only codified the DOE Order
at DOE sites, but it also established a more stringent set of regulations that reflects and encourages a strong safety
culture at DOE sites.

Regulation 10 CFR 851 establishes the safety and health framework for DOE’s non-radiological worker safety and
health programs. It provides contract workers with the right to “safe and healthful workplaces in which hazards
are abated, controlled, or otherwise mitigated in a manner that provides a reasonable assurance that workers are
protected from the hazards associated with their jobs.”?® The Rul€’s provisions are very similar to the existing
Integrated Safety Management System (ISMS) policy and also the DOE Voluntary Protection Program (VPP), a
voluntary safety and health program.

In short, DOE regulation 10 CFR 851 establishes the requirement for DOE contractors to institute a safety and
health program that reduces, prevents and mitigates worker injuries and illnesses at DOE sites. It also defines the
procedures and processes for investigating potential hazards, determining the nature and extent of any violations,
and providing appropriate solutions and remedies.?'

The key elements of 851 are:
1. Management responsibility and worker rights;
Hazard identification and assessment;
Hazard prevention and abatement;
Safety and health standards;

Functional areas;

A

Training and information; and
7. Recordkeeping and reporting.

More details on 10 CFR 851’s provisions and coverage are provided in Part III of this report, which provides a
review of the different DOE worker safety and health policies and programs.

19 “Worker Safety and Health Program.” Department of Energy. Federal Register Title 10, Code of Federal Regulations (CFR), Part 851.
Vol. 71 No. 27 (9 February 2006) pp. 6931-6948.

20 Implementation Guide to Use for 10 CFR Part 851 Worker Safety and Health Program <http://www.directives.doe.gov/pdfs/doe/
doetext/neword/440/g4401-8 html>

21 FR/Vol. 71, No. 27, p.6931, February 9, 2006
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PART lI: History and Current Status of the NIEHS Worker Safety and
Health Training Program

Background

The NIEHS hazardous waste worker training program is a mature program, having provided workers with safety
and health training for more than 20 years. The core program of worker training, the Hazardous Waste Worker
Training Program, has been in existence since late 1987. A spinoff of the program was developed in 1992 for DOE
after DOE performed an extensive evaluation of the program to determine suitability of adaption. In order to rapidly
proceed with the implementation stage and to leverage program resources, DOE entered into agreement with
NIEHS to award and administer the grants and to adapt the HAZWOPER program to meet the needs of the DOE.

As a result, DOE and NIEHS signed an Interagency Agreement on September 24, 1992 that initiated a worker
training and education program. The program would provide safety and health training to thousands of
environmental restoration and waste management workers and emergency responders working in the DOE
Nuclear Weapons Complex to prevent and reduce their exposures to hazardous waste materials found in the sites.

The DOE program granted its first training awards in 1993 for a three year period. Additional funding was
secured for a second round of training awards in early 1995 with awards being issued on September 1, 1995. In
the fall of 1999, NIEHS released a formal announcement requesting applications to support training activities for
Fiscal Year (FY) 2000-2004. The most recent training awards were granted during 2004, for training activities over
a five-year period (FY 2005-2010). NIEHS announced eight new awards for the NIEHS/DOE training program in
September 2005 and currently has another request for applications (due November 23, 2009) pending.

The primary awardees for the current period of September 1, 2005 to August 31, 2010 are:
1. CPWR - The Center for Construction Research and Training (CPWR)
Hazardous Material Training and Research Institute (HMTRI)
International Association of Fire Fighters (IAFF)/
International Brotherhood of Teamsters (IBT)
International Chemical Workers Union Council ICWUC)*
International Union of Operating Engineers National Training Fund HAZMAT Program (IUOE)*

LIUNA Training and Education Fund (LIUNA Training)*, (formerly called Laborers-Associated General
Contractors Education and Training Fund)

Nk

8. United Steel Workers of America, The Tony Mazzocchi Center for Health, Safety and Environmental
Education (USW)*, (The OCAW, which merged with the Paperworkers which then merged with the USW,
was one of the original DOE awardees)

* Designates original 1993 awardees
A Awardees since 1995

The goal of the DOE/NIEHS Worker Education and Training Program has been to provide quality safety and health
training to workers in a timely and cost-effective manner, through a partnership involving government, contractors,
and labor organizations. Training awards were given to non-profit organizations that had demonstrated capabilities
in implementing and conducting effective worker safety and health training and education, including workers who
work in hazardous environments or emergency response (National Defense Authorization Act Section 3131(a)(2)
(A)-(B)). Any organization receiving an award under this program, when carrying out training and education, was
required to be in conformance with DOE Orders relating to employee safety and health, including but not limited to
Order 5480.4 and 5480.11, Radiation Protection for Occupational Workers.

10
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Training is available to DOE and contractor employees; regulatory agency personnel; state, local, and Tribal
government officials; and local emergency responders working in hazardous substance response and emergency
response operations at DOE sites. In addition to the core HAZWOPER and HAZWOPER refresher classes, NIEHS
awardees offer courses such as asbestos and lead and general safety and health training (e.g. confined spaces,
process safety management, basic construction skills, etc.). It is important to note that these trainings are available
to the contractor at no cost.

NIEHS, through its awardees, has provided high quality hazardous materials or emergency response training to
ensure that:

o DOE site workers are aware of the hazards that exist at DOE sites;

»  Workers are prepared to work safely in such hazardous environments to prevent accidents from occurring;
and

o Workers have sufficient knowledge of their work environment and hazardous conditions to identify
hazardous situations and to take appropriate actions to protect themselves, fellow workers, and the
environment.

Through these competitively awarded cooperative agreements, the NIEHS Worker Education and Training
Program (WETP) has supported the development of curricula and initiation of training programs throughout

the country to help employers meet OSHA requirements under 29 CFR 1910.120, Hazardous Waste Operations

& Emergency Response. This model program encourages innovation in training difficult-to-reach populations

by addressing issues such as literacy, appropriate adult education techniques, training quality improvement, and
other areas not addressed directly by the private sector. The program enhances, but does not replace private sector
training responsibilities by demonstrating new and cost-effective training techniques and materials, as well as new
curricula. For instance, in the absence of training curricula on the Worker Safety and Health Program Rule (10
CFR 851) NIEHS awardees developed their own 1.5 and 4-hour training modules to educate workers about the
new rule.

THE NIEHS WETP was established with the prime objective of fostering the development and delivery of training
programs targeting workers involved in cleanup/RCRA-TSD/Emergency Response subject to the specific training
requirements embodied within the HAZWOPER standard. The WETP undertook the development of appropriate
criteria to govern the quality of the WETP training programs. A national technical consensus workshop, sponsored
by NIEHS-WETP, subsequently developed the “Minimum Criteria for Worker Health and Safety Training for
Hazardous Waste Operations and Emergency Response” (1990). When it became clear that OSHA was not going
to promulgate a final accreditation standard, the WETP sponsored an additional workshop to provide “Interpretive
Guidance” to the “Minimum Criteria” (1994). The excellence of the “Minimum Criteria” is evidenced by the fact
that OSHA, based upon the recommendation of the Advisory Committee on Construction Safety and Health,
adopted the “Minimum Criteria” as a non-mandatory guidance appendix (E) to the HAZWOPER standard (59 FR
43268, August 22, 1994).

WETP has been very successful in developing HAZWOPER training program criteria, fostering the continued
maintenance of “core values” associated with “peer trainers” and compliance with the minimum criteria, and
meeting the demanding HAZWOPER training requirements associated with diverse user organizations and the
diversity of crafts and specialists engaged in HAZWOPER work. The WETP- developed HAZWOPER training
programs remain the premier such programs in the nation.
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Training Accomplishments

Since the program began in 1994, the NIEHS DOE program has been providing funding to non-profit
organizations that have not only developed training curricula, but also implemented and conducted safety and
health training programs to hundreds of thousands of DOE workers who are or may be engaged in hazardous
substance response at DOE nuclear weapons facilities. Awardees have delivered a variety of hazardous material
courses to approximately 293,466 workers at no fewer than 36 sites across the nuclear weapons complex.

The table below briefly summarizes the accomplishments of the training provided by DOE/NIEHS awardees from
FY2000-2008. Note that the funding for FY2000 goes for training 9/1/2000-8/31/01, so that the 2007 column
reflects training in 2007 and 2008.

2000 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Al $7,423,500 | $8.2mil | $8.1mil | $8.2mil | $8.0mil | $9.56 mil | $9.57 mil | $9.35 mil
appropriated
b ot 1,152 1379 1,954 1,959 2,367 2,044 | 2,283 2,225
Courses Provided
MLl i 15,860 18,833 | 25399 | 23,187 | 29240 | 26365 | 34,074 | 33,702

Workers Trained

Number of

218,087 245,436 | 302,723 | 303,633 | 374,957 | 325,533 | 402,635 | 414,746
Contact Hours

Average cost per

$34.04 $33.41 $26.68 $27.01 $21.42 $29.37 $23.77 $22.56
contact hour

Site Worker and

Site Worker 54% 54% 53% 54% 41% 49% 43% 30%
Refresher

E:jr;fgrd el Oz 57% 58% 42% 62% 59% 40% 59% 52%

* It should be noted that the number of workers trained does not necessarily reflect a total number of individual
workers trained, as individuals may attend more than one class.
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NIEHS DOE Aggregate Training Numbers

Percent and Total of NIEHS Training Contact Hours and Course

Attendees By Site FY 2000 - 2008 for all awardees

Site Contact Hours Contact Hours Course Attendees Course Attendees
Number Percent Number Percent
Amchitka Island Test 2828 0% 145 0%
Argonne National 118608 4% 4672 2%
Laboratory
Ashtabula 11644 0% 769 0%
Barker Brothers 1566 0% 188 0%
Bettis Plant 13458 0% 1108 0%
Brookhaven National 30244 1% 2280 1%
Laboratory
Data Not Available 48 0% 6 0%
Department
of Energy - 39799 1% 1988 1%
Headquarters
Department of 160 0% 10 0%
Energy - SF
Fernald Integrated 20805 1% 1470 1%
Demonstration Site
Formerly Utilized
Sites Remedial Action 13370 0% 655 0%
Program
Grand Junction 1446 0% 74 0%
Hanford 599651 21% 70357 30%
|daho National 114260 4% 9576 4%
Laboratory
Kansas City Plant 16256 1% 1215 1%
Lawrence Berkeley o o
National Laboratory 6640 0% 335 0%
Law.rence Livermore 85010 30 3639 2%
National Laboratory
Los Alamos National 121808 4% 7339 3%
Laboratory
Mound Plant 25712 1% 2102 1%
Multiple DOE sites 49600 2% 2221 1%
Nevada Test Site 149262 5% 8578 4%
Non-DOE Sites 94425 3% 9434 4%
Oak Ridge 799999 27% 57728 25%
Reservation
Paducah Gaseous o o
Diffusion Plant 86702 3% 7454 3%
Pantex Plant 68755 2% 4988 2%
Pinellas Plant 13390 0% 881 0%
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Portsmouth Gaseous

0, [0)
Diffusion Plant 26936 2% 8000 3%
Princeton Plasma
[0) 0,
Physics Laboratory 16112 1% 207 0%
Project Chariot 80 0% 10 0%
Rocky Flats Office 72454 2% 2792 1%
Sandia National 18254 1% 744 0%
Laboratories
Santa Susanna Field 8904 0% 451 0%
Laboratory
Savannah River Site 206474 7% 16180 7%
St. Louis Airport Site 11666 0% 639 0%
Stanford Linear 1456 0% 59 0%
Accelerator Center
UMTRA Project Office 5776 0% 222 0%
Waste Isolation
0, 0,
Pilot Plant 390 0% 48 0%
Weldon Springs 11676 0% 819 0%
West Valley
Demonstration 21966 1% 2019 1%
Project
TOTALS 2917590 100% 232102 100%
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Training By Number Of Attendees And Contact Hours For All Awardees And All Sites

Course Attendees

General % of
(o]
Course 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | Total | . -
Categories
SiteWorker | 1459 | 1470 | 2072 | 2295 | 2129 | 2291 | 2048 | 2696 | 1690 | 18150 8
siteWorker | _cco | 9163 | 0311 | 9569 | 8357 | 9198 | 8739 | 7589 | 6369 | 75853 | 33
Refresher
RCRA/ 1008 | 1656 | 798 513 | 387 | 388 162 | 1118 | 188 6218 3
Industrial
Emergency | 4035 | 405 742 622 | 1008 | 351 | 1634 | 1448 | 3198 | 10443 4
Response
Radiation 350 | 500 518 | 2198 | 5597 | 5597 | 2887 | 5479 | 2243 | 25369 | 11
Lead 187 106 240 35 43 11 97 46 93 858 0
Abatement
Asbestos |5 /6 | 1975 | 2570 | 2630 | 3035 | 2804 | 2848 | 3541 | 4020 | 25569 | 11
Abatement
OTHER 2117 | 3558 | 9148 | 5325 | 8684 | 4802 | 7950 | 12157 | 15901 | 69642 | 30
TOTAL 15860 | 18833 | 25399 | 23187 | 29240 | 25442 | 26365 | 34074 | 33702 | 232102 | 100%
Contact Hours
General % of
Course | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | Total T;tal
Categories
SiteWorker | 56881 | 59674 | 85012 | 93502 | 88629 | 86205 | 69305 | 67787 | 59241 | 666236 | 23
siteWorker | co1ea | 73304 | 75208 | 76648 | 66856 | 73792 | 69912 | 61144 | 50956 | 608284 | 21
Refresher
RCRA/
/ 14224 | 25936 | 13200 | 9920 | 7928 | 7264 | 3024 | 12584 | 3856 | 97936 | 3
Industrial
Emergency | 0064 | 8124 | 11929 | 14592 | 23402 | 5376 | 27771 | 30610 | 44854 | 186722 | 6
Response
Radiation | 9696 | 14000 | 12570 | 20531 | 30456 | 40449 | 30956 | 38066 | 30463 | 227187 | 8
Lead 3368 | 2112 | 2258 | 1144 | 440 88 2288 | 968 | 2048 | 14714 | 1
Abatement
Asbestos
41244 | 40334 | 48650 | 48344 | 63966 | 58956 | 57128 | 64378 | 71552 | 494552 | 17
Abatement
OTHER | 12146 | 21952 | 53896 | 38952 | 93280 | 57710 | 65149 | 127098 | 151776 | 621959 | 21
TOTAL | 218087 | 245436 | 302723 | 303633 | 374957 | 329840 | 325533 | 402635 | 414746 | 2917590 | 100%
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While previous NIEHS WETP DOE Needs Assessment reports set out to provide a description of the cleanup work being
done and solid estimates of the number of people who will need safety and health training across the DOE complex over a
period of time, this report is different.

This report does the following:

o Provides the aggregate training data for the NIEHS WETP DOE Training Program across the complex for the
years FY 2000 — FY 2008.

« Provides safety and health portraits for 13 sites. These portraits combine injury and illness data, occurrence
reporting data and NIEHS training data at each site to simply lay out a safety and health profile. Each data set is
useful on its own but this is the first time they have been combined and examined on a site by site basis in this way.
It provides an opportunity to see how sites could be using this data to identify training needs.

« Initially examines several questions of relevance to worker health and safety and worker training:

»  What is the relationship between 10 CFR 851 (851), Integrated Safety Management (ISM), and Voluntary
Protection Programs (VPP)?

»  To what extent is training being conducted to meet the requirements and intent of 10 CFR 8512

» Is worker involvement being achieved in implementation of 851, Integrated Safety Management (ISM) and
Voluntary Protection Programs (VPP)?

o What is the process by which health and safety training programs are integrated into an overall training scheme at
individual sites and across the DOE complex?

» Is there a quality control mechanism for health and safety training across the DOE complex or on individual
sites?

» Is there a mechanism in place to track worker training at sites, (and across the complex), which would reduce
redundancies in training?

Previous Needs Assessments

An initial needs assessment was conducted by NIEHS in 1993 in order to understand the training needs across the DOE
Complex. At the time, it was estimated that between 10,000 and 60,000 current and potential workers needed training on
environmental restoration and emergency response activities at 34 nuclear weapons cleanup sites.

In 1997, a second NIEHS/DOE HAZMAT Training Program needs assessment was conducted to examine the training
that was provided between the initiation of the program in 1994 and 1996, and training projections for 1997 to 1998. In
general, this second assessment found that:

« The NIEHS/DOE program was a major resource in providing safety and health training to workers and others across
the Complex;

o The DOE had a substantial and continuing need for workers to receive not just refresher courses but other core courses
such as Asbestos Abatement, Lead Abatement, Site Worker, and other related courses; and

« The NIEHS/DOE program had helped to close the gap between existing training and training needs at DOE.

The third and most recent needs assessment was conducted in 2000 to examine the development and progress of the
NIEHS/DOE training program from 1994-1999. This report found that the program has progressed substantially to fit
the needs of DOE, including providing supplemental awards to DOE grantees to address Integrated Safety Management
(ISM) training and the application of Advanced Training Technologies (ATT). This report also examined the different
challenges the training program faced as DOE reorganized in the following years. The report concluded by asserting that
NIEHS has an excellent opportunity to promote HAZWOPER and related training across the DOE Complex through
extensive outreach.
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Areas of Analysis

The sites and facilities within the DOE complex that benefit from the NIEHS Worker Education and Training
program fall under several different program offices:

Office of Environmental Management (EM)

This office is responsible for the safe cleanup of the environmental legacy that remains from years of nuclear
weapons development and nuclear energy research. According to its website, EM’s main activities and projects are
as follows:

1. “..Constructing and operating facilities to treat radioactive liquid tank waste into a safe, stable form to
enable ultimate disposition,

2. Securing and storing nuclear material in a stable, safe configuration in secure locations to protect national
security,

3. Transporting and disposing of transurance and low-level wastes in a safe and cost effective manner to
reduce risk,

4. Decontaminating and decommissioning facilities that provide no further value to reduce long-term
liabilities and maximize resources for cleanup,

»]

5. Remediating soil and ground water contaminated with radioactive and hazardous constituents.

Sites and facilities from the sample that fall under this office are the Hanford Site (Richland Operations and Office
of River Protection), East Tennessee Technology Park, the Savannah River site, Carlsbad WIPP, sites within the
Portsmouth/Paducah Field Office, and the West Valley site.

Office of National Nuclear Security Administration (NNSA):

Congress established the NNSA as an agency within the U.S. Department of Energy in 2000. According to its
website, the NNSA is “responsible for the management and security of the nation’s nuclear weapons, nuclear
nonproliferation, and naval reactor programs. It also responds to nuclear and radiological emergencies in the
United States and abroad. Additionally, NNSA federal agents provide safe and secure transportation of nuclear
weapons and components and special nuclear materials.”?

The sites and facilities from the sample that fall under this office are Lawrence Livermore National Laboratory, Los
Alamos National Laboratory, Pantex site, Sandia National Laboratory, Y-12 site, and the Nevada Test Site.

Office of Science (Science):

The Office of Science provides more than 40 percent of total funding for U.S. research in the physical sciences,
such as high-energy physics, nuclear physics, and fusion energy sciences. This office manages six interdisciplinary
program offices within it: Advanced Scientific Computing Research, Basic Energy Sciences, Biological and
Environmental Research, Fusion Energy Sciences, High Energy Physics and Nuclear Physics.?

The sites and facilities from the sample that fall under this office are Ames Laboratory, Argonne East, Brookhaven
National Laboratory, Oak Ridge National Laboratory, and the Richland Operations site at the Hanford.

1  Environmental Management Website. http://www.em.doe.gov/pages/mission.aspx (Website Last Updated 8/26/2008;Website Accessed
April 1, 2009).

2 NNSA Website. http://nnsa.energy.gov/about/index.htm (Website Accessed April 1, 2009).

3 DOE Office of Science Website. http://www.er.doe.gov/about/index.htm (Website Accessed April 1, 2009).
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Office of Nuclear Energy Science and Technology (NEST):

“The Office of Nuclear Energy promotes nuclear power as a resource capable of meeting the Nation's energy,
environmental and national security needs by resolving technical and regulatory barriers through research,

development and demonstration.”

The facility from the sample that falls under this office is the Idaho National Energy and Environmental
Laboratory.

Health and Safety Evaluation Tools and Measures
CAIRS: Computerized Accident/Incident Reporting System:

The Computerized Accident/Incident Reporting System is a database used to collect and analyze DOE and DOE
contractor reports of injuries, illnesses, and other accidents that occur during DOE operations. The following
measures most relevant for an analysis of worker health and safety are as follows:

TRC - Total Recordable Case. This measures the total number of work related injuries or illnesses that resulted
in "death", "days away from work", job transfer or restriction" or other recordable case" as identified in columns
G, H, and ] of the OSHA Form 300. This is the most comprehensive measure of injuries and illnesses available
on the CAIRS database.

DART- (Days Away, Restricted or on Job Transfer). This measures the number of days away from work plus
the number of days on restricted work activity or job transfer (OSHA Form 300 columns K plus L). (Formerly
LWD).

Rate- Rate measures reflect the normalization of statistical data according to standard rate calculations.
The rate calculation used is the number of injuries, illnesses or lost workdays per 200,000 work-hours
(approximately 100 person-years).

The following three tables illustrate the typical causes of injuries and illnesses that afflict workers at the DOE
complex, the typical nature of these injuries and illnesses, and the occupations that primarily suffer from them,

as of July 2009. These percentages are based on FY 2008 DART cases reported in CAIRS. The first column
summarizes DART case characteristics for the EM program office complex-wide. The second column summarizes
DART case characteristics for every office within the entire DOE complex.

EVENT/CAUSE EM DART CASES DOE DART CASES

Overexertion 49/148 (33.1%) 154/693 (22.2%)

Fall on Same Level 19/148 (12.8%) 101/693 (14.6%)
Fall to Lower Level 14/148 (9.5%) 31/693 (4.5%)

Bodily Reaction 12/148 (8.1%) 102/693 (14.7%)
Bodily Reaction and Exertion 12/148 (8.1%) 59/693 (8.5%)
Repetitive Motion 8/148 (5.4%) 59/693 (8.2%)
Struck by Object 9/148 (6.1%) 57/693 (6.6%)
Struck against Object 10/148 (6.8%) 41/693 (5.9%)

4  DOE Office of Energy Science and Technology. http://www.ne.doe.gov/ (Website Accessed April 2, 2009).
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NATURE OF INJURY EM DART CASES DOE DART CASES
Traumatic Injuries to Muscles, o o
Tendons, Ligaments, Joints, etc. 89/148 (60.1%) 395/694 (56.9%)

Traumatic Injuries to Bones, Nerves, o o
and Spinal Cord 15/148 (10.8%) 82/694 (11.8%)
Symptoms, Signs, and lll-Defined 14/148 (9.5%) 34/694 (4.9%)
Conditions
Surface Wounds and Bruises 8/148 (5.4%) 58/694 (8.4%)
Traumatic Injuries and Disorders 5/148 (3.4%) 14/694 (2.0%)
Open Wounds 5/148 (3.4%) 46/694 (6.6%)
Musculoskeletal System and
Connective Tissue Diseases and 5/148 (3.4%) 16/694 (2.3%)
Disorders
OCCUPATION EM DART CASES DOE DART CASES
Protective Service Occupations 53/146 (36.3%) 187/675 (27.0%)
Construction Trades 18/146 (12.3%) 182/675 (12.4%)
Handlers, Equipment Cleaners, o o
Helpers, and Laborers 15/146 (10.3%) 43/675 (6.4%)
Technicians and Related 13/146 (8.9%) 84/675 (11.6%)
Support Occupations
Precision Production Occupations 9/146 (6.2%) 34/675 (5.0%)
Professional Specialty Occupations 7/146 (4.8%) 77/675 (11.4%)

* Data downloaded between May and July 2009.

ORPS: The Occurrence Reporting and Processing System:

The Occurrence Reporting and Processing System is a system used to submit, collect, and update occurrence
reports required by DOE Order 232.1-1A. There are ten major categories of occurrences.

Occurrence Categories

Group 1 Operational Emergencies
Group 2 Personnel Safety

Group 3 Nuclear Safety Basis
Group 4 Facility Status

Group 5 Environmental

Group 6 Contamination/Radiation Control
Group 7 Nuclear Explosive Safety
Group 8 Transportation

Group 9 Noncompliance Notifications
Group 10 Management Concerns/Issues
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The occurrences most relevant to an analysis of the NIEHS WETP are primarily those that deal with personnel
safety, contamination, worker noncompliance notifications, and management concerns that pertain to these things.
The following occurrences (listed in OPRS glossary) would apply:

Clothing, Skin, or Hair Contamination, Airborne
Radiological Release, Radiological Control
Procedure Noncompliance, Intake, Radiological
Control Training Deficiency

Radiological

Electrical Shock, Indoor Air Contamination,
Injury, lliness, Fatality, Industrial Operations
Issues, Safety Noncompliance, Near Miss
(Electrical), Near Miss (Other)

Industrial Hygiene

Fitness for Duty Issue, Material Accountability

Safeguards/Security Issue . :
9 / y Issue, Miscellaneous Security Issue

A few terms that are employed often in occurrence reports are as follows:

Near Miss (Electrical): Electrical near miss events where it was lucky someone was not shocked (i.e., all safety
barriers have been compromised or only one barrier remained).

Near Miss (Other): Other near miss events where it was just lucky someone was not injured, over-exposed to
radiation, toxic gas or chemicals (i.e., all safety barriers have been compromised or only one barrier remained).

Exposure: “OSHA defines exposure as the ambient concentration that an employee is exposed to regardless of
personal protective equipment (PPE), such as respirators (thereby assessing the effectiveness of engineering or
administrative controls). This would require reporting whenever a Permissible Exposure Limit (PEL) or Threshold
Limiting Value (TLV) is exceeded, regardless of PPE.”

Notes: Most data was downloaded from CAIRS and ORPS between May-July 2009, though some may have
been downloaded earlier, and some later.

These data sets are used here to show the types of information that are available and can be analyzed not only
by site personnel and contractors, but also by those providing training in order to determine how to best target
training needs. Corrective actions have been taken for many of the occurrences displayed here.

NIEHS WETP Data Management System:

The NIEHS WETP Curricula Information and Data Management System (DMYS) is a web-based application for
entering and retrieving programmatic data including progress reports and training data. The DMS provides the
WETP Awardees a convenient way to input and access their training data while providing quality control for each
submission.
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Total Recordable Cases and Rates by DOE Office and Fiscal Year

Key:

M EM - Environmental Management
B NA - Nuclear Security Administration

B NE - Nuclear Energy

Il SC - Science
FY Office TRC I::t(; Office TRC Rate Office TRC Rate Office TRC Rate  Office TRC | Rate
2008 | All DOE 1,637 14 EM 337 1.1 NA 861 1.7 NE 42 1 SC 279 1.2
2007 | AllDOE 1,854 1.5 EM 326 1.1 NA 1,070 2 NE 42 1.1 SC 316 1.3

2006 | AlIDOE | 2,136 1.7 EM 391 1.3 NA 1,264 | 23 NE 40 1.1 SC 317 13
2005 | AIIDOE | 2,205 1.6 EM 544 14 NA 1,203 | 2.2 NE 49 13 SC 335 13
2004 | AIIDOE | 2,263 1.7 EM 555 14 NA 1,174 | 2.1 NE 47 1.1 SC 398 1.6
2003 | AIIDOE | 2,586 1.9 EM 574 14 NA 1,371 25 NE 58 1.1 SC 472 1.9
2002 | AIIDOE | 2,888 2.2 EM 704 1.7 NA 1,305 | 26 NE 83 1.7 SC 670 2.6

2001 | AIIDOE | 3,216 25 EM 799 2 NA 1,425 3 NE 115 22 SC 738 3
2000 | AIIDOE | 3,299 25 EM 809 2 NA 1,441 3 NE 166 3.2 SC 729 29
Average 2,453 1.9 560 15 1,235 | 24 71 13 472.7 | 1.9

TRC Rates: Highest to Lowest

Calendar Yr 2009
Nevada Test Site 2.1
Lawrence Livermore National Laboratory 2.0
Los Alamos National Laboratory 2.0
East Tennessee Technology Park 1.7
Lawrence Berkeley National Laboratory 1.6
Y-12 Site 1.5
Brookhaven National Laboratory 1.5
Sandia National Laboratory 1.4
Oak Ridge National Laboratory 14
Argonne National Laboratory - East 1.1
Idaho National Laboratory 1.1
Hanford Site 1.0
Savannah River Site 1.0
Waste Isolation Pilot Plant 5
Pantex Plant 4
Portsmouth/Paducah Project Office N/A
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Summary of the Portraits

Plants and Other Sites:
Executive Summary
CAIRS:

The plants and sites in this analysis had several injury and illness characteristics and experiences in common between
Fiscal Years 2000 and 2008. Of all of these sites, the Nevada Test Site had the highest average TRC rate, followed by
the Y-12 Site. In contrast, the Savannah River Site had the lowest average TRC rate during this time period.

Average TRC Rates: Highest to Lowest

Nevada Test Site 3.18

Y-12 Site 2.57

East Tennessee Tech. Park 2.01
Pantex Plant 1.69

Hanford 1.47
Paducah/Portsmouth Project Office 1.36
Carlsbad/WIPP 1.23
Savannah River Site 1.12

Total Recordable Cases have declined overall for the sites in this sample, although the decline was not always
consistent or smooth. See the following graph.

(Note: Portsmouth Paducah Project Office is not included in the above graph because CAIRS does not specifically
report TRCs for PPPO).
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Secondly, three contractor organizations associated with the Wackenhut name (as reported on CAIRS) had
noticeably high average TRC rates for Fiscal Years 2000-2008. Y-12 employed Wackenhut Security, which had
an especially high average TRC rate of 6.54. Nevada Test Site and the Savannah River Site employed Wackenhut
Services. Wackenhut Services also had high average TRC rates at these sites: 3.04 and 4.2, respectively.

Subcontractors also generally had high average TRC rates for the sites and plants in this sample, although not
always. Construction subcontractors at both Hanford and Savannah River had an average TRC rate of 3.6 during
the time period covered in this analysis. BWXT Subcontractors at the Pantex Plant had an average TRC rate of 3.73
and NST-ec NTS Subs at the Nevada Test Site had an average TRC rate of 2.76. In contrast, however, WTS Subs-
WIPP and the Carlsbad/WIPP site had an average TRC rate of only .72 during that same time period.
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ORPS:

Occupational injuries, contamination, and violations of procedures and various job and safety requirements

were the most commonly shared occurrences at the sites in this sample. To begin, worker injuries accounted for
the majority of reported events at Carlsbad/WIPP, Hanford’s Office of River Protection, the Pantex Plant and the
Portsmouth/Paducah Project Office. The predominant injuries at most sites in this sample were fractures and
broken bones. Many of these injuries were caused by equipment. For example, a significant number of injuries
were the consequences of falling objects, such as tools or other heavy materials; this was a routine problem at
Hanford’s Office of River Protection. Various injuries were also the results of accidents involving heavy operational
equipment, such as forklifts. Management at the Portsmouth/Paducah Project Office even suspended forklift use in
2006 due to frequent forklift-related accidents and injuries in 2006.

Electrical accidents, such as electrical shock or the impacting of a live electrical wire, occurred somewhat frequently
at the sites in this sample. Several reports of electrical shocks were filed by Carlsbad/WIPP management, as well as
by management at Hanford’s Richland Operations, during the time period covered in this analysis.

In addition to occupational injuries, contamination was a frequently reported event at most of the sites in this
sample. Contamination posed a very big problem at Hanford’s Office of River Protection, the Y-12 Site, and East
Tennessee Technology Park. At the Office of River Protection, for example, workers were exposed to chromium,
quartz, methylene chloride, gasoline fumes, and dust. At Y-12, potential asbestos exposure was a frequently
reported problem. And although the Savannah River Site had very few occurrence reports filed between Fiscal
Years 2000 and 2008, almost all of the occurrences reports that were filed detailed instances of contamination.
Conversely, on the other end of the spectrum, contamination was not very frequent at the Pantex Plant and was
hardly an issue at Carlsbad/WIPP.

Finally, the occurrence reports with perhaps the most direct bearing upon worker health and safety training
detailed the violations of procedures and safety requirements, as well as worker training issues. Indeed, procedural
and training gaps were sometimes contributing causes to the aforementioned occurrences. These reports fall into
four main categories.

1. Inadequate Procedures/Requirements: Reports thus categorized include those detailing the utilization
of expired instructions, improper communication of instructions, absence of written procedures, and
inadequate job planning, among other similar issues and events.

a. During subcontractor maintenance work at East Tennessee Technology Park, management identified
multiple separate instances of ISMS programmatic noncompliance:

e “An attempt to open a locked roll-up door, leaving the operating cab of a forklift with a suspended
load at K-1001,

« “an operator leaving the operating cab of a forklift with a suspended load at K-1320,” and

+ “three maintenance personnel entering the K-25 building without appropriate personal protective
equipment (PPE).

Management associated these instances with the inadequacy of pre-job briefings and deemed the direct
cause of these events as a Management Problem- Policy Not Adequately Defined, Disseminated, or
Enforced.™

b. A Production Technician’s arm was injured in 2001 while lifting a JTA assembly from a paint cart to a
weapons fixture at the Pantex Plant. The JTA assembly rotated faster than expected, thereby injuring
the working and leaving a large abrasion on the worker’s forearm. The unexpected rotation of the
JTA assembly was the result of the worker’s improper positioning of the Lifting and Turning Clamp.
According to the ORPS report associated with this event, “this incorrect diagram of the clamp position
constitutes an inadequate procedure that resulted in a personnel safety concern.”

1 See Occurrence Report EM-ORO BJC-K25GENLAN-2000-0006: “Potential Concern Discovered in Subcontractor’s Inadequate Pre-
Job Briefings.”
2 See Occurrence Report DP-ALO-AO-BWP-PANTEX-2001-0062: “Personnel Injury Due to Inadequate Procedure”
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2. Violation of Procedures: Reports thus categorized include those detailing missed procedural steps, failure
to follow instructions, inattention to detail, violation of technical safety requirements, violation of
transportation requirements, and improper tool use, among other similar issues and events.

a.

While removing and packaging piping coated with non-friable asbestos at the Hanford Site (Richland)
in 2004, management discovered that the requirement of an Asbestos Competent Person (asbestos
supervisor) present on site was not met. Therefore, when work was initiated to wrap and move the
fuel piping, an employee realized that “an Asbestos Competent Person was not present to determine
the proper labeling requirements as require by the 1300-N Asbestos Management Plan (AMP).”
Management identified the cause of this problem as a Management Problem; Resource Management
LTS; Insufficient manpower to support identified goal/objective.?

At the Hanford Site (Richland) in 2004, a Field Superintendent allowed work to proceed without the
use of fall protection. This decision exposed a worker to a fall potential of approximately 15 feet in
violation of the ERC fall protection requirements. In a Project Voluntary Protection Program meeting,
management expressed concern not only over the Field Superintendent’s decision, but also over the
failure of coworkers who observed the work to invoke their stop work authority when they observed
such unsafe working conditions. Management also cited the failure of project and safety personnel to
adequately monitor the implementation of the fall protection requirements as a contributing cause of
this event.*

In 2006, contractor management at Paducah suspended several subcontractor work activities after
discovering various events and conditions that were contrary to Radiation Protection Program (RPP)
requirements. First of all, radiological control personnel observed that contamination area boundaries
had been removed without evidence of radiological surveys, which are required to downgrade
radiological area postings. Secondly, contractor management at Paducah was also concerned by
subcontractor work at the scrap metal yard areas. To wit:

“Based on personnel interviews and document reviews, there is sufficient evidence to indicate
that subcontractor operations personnel used heavy equipment to remove material from three
separate CAs without proper work authorization, failed to properly monitor equipment or
material removed from the CA, did not utilize a Radiological Work Permit (RWP), or contact
RADCON for job coverage prior to entering the area or removing the material”

In addition to personnel error, subsequent causal analyses revealed that the implementation of the
radiological protection program, the work control program, the facility management program, and verbal
and oral communication requirements were all determined to be “less than adequate™

3. Authorization and Access Issues: Reports thus categorized include those pertaining to proper access to
contaminated areas (i.e. violations of Radiological Work Permits and Lock Out/Tag Out), as well as work
without proper authorization, among other similar issues and events.

a

In 2002, a construction safety team member at Y-12 discovered two workers removing floor tile. The
safety team member believed that the tiles contained asbestos, so he stopped the work to notify the
safety supervisor. A Management Review determined that this event constituted an OSHA violation
because the workers weren't adequately trained to deal with asbestos, nor were they wearing the
required Personal Protective Equipment (PPE). Management deemed the root cause of this event as
a Management Problem. To wit: “Construction Management’s communications to their employees
needs improvement. In this incident, the laborers who were removing the floor tiles were not directed/
authorized to initiate this task. Although a radiological survey had been performed and a “green-tag”
posted in preparation for the tile removal, this particular task was awaiting an Asbestos Work Permit.
These workers wrongly assumed that the green-tag indicated the tiles were ready for removal and
initiated the work on their own volition.”®

3 See Occurrence Report EM-RL-BHI-DND-2004-0009: “Non-Compliance With Asbestos Management Plan at 1300N Emergency
Dump Basin”

4 See Occurrence Report EM-RL-BHI-DND-2004-003: “Fall Protection Issue at 1304-N Emergency Dump Tank Demolition Site.”

5  See Occurrence Report EM-PPPO-PRS-PGDPENVRES-2006-0009: “Suspension of Subcontractor Work in Response to Radiation
Protection Program Noncompliance.”

6  See Occurrence Report DP-YSO-BWXT-Y12CM-2002-0001: “Asbestos Work Conducted in Building 9201-3 Without Proper Work
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In 2002, workers at the Pantex Plant moved explosive material without proper notification and
authorization from the Operations Center. The personnel who moved the material also did not
adequately identify the material and submit a PX-3192, “Explosive Material Move Order” to the
Operations Center. The direct/root cause of this event was deemed Personnel Error-Inattention to
Detail.”

In 2001 at East Tennessee Technology Park, two personnel saw an unknown individual enter a fixed
contamination area and cross the radiological boundary without the required personal protective
equipment (PPE). At first, the unknown individual did not notice other people in the area with him.
When he did notice other people around him, he walked quickly to exit the area without surveying.
Management deemed the direct cause of this event to be Personnel Error. The partial causal analysis
for this event is as follows:

“Entry into the contamination area of K-1423 required a Radiological Work Permit (RWP).
Personal protective equipment (PPE) was specified in the RWP. The individual was observed
without PPE and exited without frisking. The individual did not use the radiological entry
procedure nor did he comply with the provisions of the RWP. As the individual could not be
identified, a corrective action to review with the individual the policies on following the RWP
requirements and the radiological area entry procedure is not possible. Unescorted visitors
requiring access to the site for less than 40 hours are provided a Radiation Safety Orientation that
instructs these visitors to not enter posted radiological areas™

Inadequate/Expired Training: Reports thus categorized include those depicting expired or insufficient
training, particularly Radworker and GERT. There were multiple cases of inadequate expired training for
the sites in this sample, particularly for Y-12 (not all are included in the following list). In contrast, there
were no reports of inadequate or expired training for the Pantex Plant during the time period covered in
this analysis.

a.

At the Nevada Test Site two year later, in 2002, The Bechtel Nevada (BN) Environmental Restoration
(ER) Site Health and Safety Officer reviewed the training records of one of the ironworkers assigned to
the R-MAD (D&D) Project. He discovered that the worker’s Radiological Worker II (RWII) training
had expired the previous year and that, despite this, the same ironworker had entered a Contamination
Area after the expiration of his RWII training.’

In 2004, Y-12 management expressed concerns with the beryllium training and qualifications of
construction workers. A Construction Organization critique noted that one worker who had been
handling beryllium samples as part of his work in Building 9202 was not on the “Active” Beryllium
Worker list. He had been trained, but not medically approved to perform work in a beryllium regulated
area as required by the Beryllium Work Plan (BWP). The critique also identified a second worker who
had also been handling beryllium samples as part of his work who was neither trained, nor medically
approved to work under the BWP. Both workers believed they had current qualifications.™

In 2007, the DOE Carlsbad Field Office received an informal Notice of Violation alleging deficiencies
in the Waste Isolation Pilot Plant’s (WIPP) groundwater monitoring problem. The noticed cited
deficiencies in the training of Environmental Monitoring personnel, discrepancies in well monitoring,
and failure to develop procedures for the groundwater level monitoring program, among other things."

10

11

Permits Or Training”

See Occurrence Report DP-ALO-AO-BWP-PANTEX-2002-0019: “Procedure Violation- Explosive Material Move Without
Notification/Authorization.”

See Occurrence Report EM-ORO-BJC-K25GENLAN-2001-0008: “Unidentified Person Observed in a Radiological Area Without
Complying to the Radiological Work Permit””

See Occurrence Report EM-NVOO-BN-NTS-2002-0001: “Expired Radiological Worker Training.

See Occurrence Report NA-YSO-BWXT-Y12CM-2004-0002: “Management Concerns Regarding Training and Qualifications of
Construction Worker in Building 9202
See Occurrence Report EM-CAFO-WTS-WIPP-2007-0016: “NMED Notice of Violation for WIPP Groundwater Monitoring Program.”
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d. In February 2004, the Ohio Environmental Protection Agency again inspected the Portsmouth
Gaseous Diftusion Plant (PGDP). As part of its investigation, it reviewed company operations and
personnel training records and discovered that two employees had not received the annual RCRA Part
B Contingency Training. They were overdue for this training by 10 and 21 days."

12 See Occurrence Report EM-PPPO-BJC-PORTENVRES-2004-0005: “Notice of Violation Received for Overdue Personnel Training and
Improper Battery Labeling”
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The National Laboratories
CAIRS:

The national laboratories in this analysis had several injury and illness characteristics and experiences in common
between Fiscal Years 2000 and 2008. Of all of these, Lawrence Livermore National Laboratory had the highest
average TRC rate during this time period, followed by Sandia National Laboratory. In contrast, Idaho National
Laboratory had the lowest average TRC rate during this time period.

Average Laboratory TRC Rate: Highest to Lowest

Lawrence Livermore National Laboratory 3.26
Sandia National Laboratory 29

Oak Ridge National Laboratory 2.55

Los Alamos National Laboratory 2.32
Lawrence Berkeley National Laboratory 2.08
Brookhaven National Laboratory 2.02
Argonne National Laboratory- East 1.74
Idaho National Laboratory 1.71

In general, each laboratory covered in this analysis saw an overall decline in Total Recordable Cases from

Fiscal Year 2000 to Fiscal Year 2008, although several laboratories saw drastic fluctuations in their TRCs before
experiencing a decline. For example, two laboratories, - Los Alamos and Sandia, - experienced an increase in Total
Recordable Cases initially before these cases fell in number by Fiscal Year 2008. See the following graph.

Total Recordable Cases: National Laboratories
Fiscal Years 2000-2008
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Secondly, most laboratories employed security contractors during the time period covered in this analysis (as
reported on CAIRS). With the exception of Idaho National Laboratory, these security contractors had the highest
TRC Rates of any other contracting organization at these labs.
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Organization Laboratory TRC Rate
LLNL Security Lawrence Livermore N.L. 9.08
Sandia Security Sandia N.L. 6.06
BNL Security Forces Brookhaven N.L. 5.44
Protection Tech LA Los Alamos N.L. 3.13
Argonne Security Argonne N.L.- East 2.1

Service contractors and subcontractors also had relatively high TRC rates across the board for most of the
laboratories covered in this analysis. Among other things, service organizations provide maintenance, repair, tech
support, cafeteria/catering services, janitorial, and landscaping services.

ORPS:

Contamination was the most prominent shared occurrence at the laboratories in this sample. Contamination
events were preeminent at Argonne East, Brookhaven, Oak Ridge National, and Idaho National Laboratory. These
events were not as frequent at either Los Alamos National Laboratory or Sandia National Laboratory as they were
at the other laboratories in this sample, although a long time worker at Sandia National Laboratory died in 2008
due to complications with mesothelioma (