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INDEPENDENT REPORT

T hisreport isan independent product of the Type B Investigation Board appointed by G. Leah
Dever, Manager, Oak Ridge Operations Office, U.S. Department of Energy. The Board was
appointed to perform a Type B investigation of this incident and to prepare an investigation report
in accordance with DOE Order 225.1A, Accident Investigations.

The discussion of the facts, as determined by the Board, and the views expressed in the report are not
necessarily those of the U.S. Department of Energy and do not assume and are not intended to
establish the existence of any lega causation, liability, or duty at law on the part of the U.S.
Government, its employees or agents, contractors, their employees or agents, or subcontractors at
any tier, or any other party.

This report neither determines nor implies liability.



RELEASE AUTHORIZATION

November 21, 2000, I appointed a Type B Accident Investigation Board to investigate the
November 15, 2000, fall of a subcontractor employee who required hospitalization. The employee
worked for Decon and Recovery Services of Oak Ridge, Limited Liability Corporation (LLC), which
is a lower-tier subcontractor of Bechtel Jacobs Company LLC. The employee was working on the
Building 3505 Metal Recovery Facility Decommissioning and Demolition Project at the Oak Ridge
National Laboratory. The responsibilities of the Board have been satisfied with respect to this
investigation. The analysis, identification of contributing and root causes, and judgments of need
resulting from the investigation were performed in accordance with DOE

Order 225.1A, Accident Investigations.

I accept the report of the Board and authorize release of the report for general distribution.

T I S

G. Leah Dever
Manager
Oak Ridge Operations Office

Date Accepted:  / R/Z?a// o



PROLOGUE

his Type B investigation is an important reminder that activities we carry out every day have
important health and safety implications.

Many of the projects at Oak Ridge Operations Office involve multiple customers, programs, and
contractors. The identification of hazards by each individual is of the utmost importance if we are
going to ensure that work is being performed in a safe manner. This investigation points out the
importance of communication and sharing of information between all levels in the contractor’s and
the Department of Energy’s organizations, including understanding each others roles and
responsibilities. In addition, the identification of potential hazards continues to be an area that needs
improvement, and each person has to take responsibility for identifying the hazards associated with
their daily work. If hazards are appropriately identified and controlled, occurrence of industrial
accidents such as this one can be minimized.

I encourage all federal employees and contractors supporting the Oak Ridge Operations Office to
read this report, think about the applicability to their work, recognize that there is no such thing as
a routine health and safety activity, and work with us to implement Integrated Safety Management.

///7ééﬂ252;muf““

G. Leah Dever
Manager
Oak Ridge Operations Office
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EXECUTIVE SUMMARY

On November 15, 2000, an accident occurred at the U. S. Department of Energy (DOE) Oak Ridge
National Laboratory located in Oak Ridge, Tennessee. An employee of Decon and Recovery
Services of Oak Ridge, LLC (DRS), working on an Oak Ridge Operations Office (ORO)
Environmental Management decommissioning and demolition project received serious injuries from
a fall (approximately 13 feet) from a fixed ladder. DRS is a subcontractor to AEA Technology
Engineering Services, Inc., who had subcontracted with Florida International University (FIU) in a
teaming arrangement contract with Bechtel Jacobs Company LLC (BJC). BJC is a management and
integrating contractor to the DOE ORO Environmental Management Program.

The employee's personal protective equipment (PPE) consisted of work clothes, tyvek suit with
booties and hood, steel-toed boots, disposable shoe scuffs with a traction bottom surface, full-face
powered air-purifying respirator that included a power pack belt around the waist, full body harness,
hard hat, and four pairs of gloves that included a cotton inner glove, two layers of latex gloves, and
outer leather work gloves. Asthe employee descended from the platform, his right foot slipped off
of the fourth rung of the ladder and he fell, sustaining injuries.

Two ashestos workers were performing abatement and removal of asteam line from a platform. This
was achange in work scope because the pipe sections above the platform were not accessible from
the JLG lift (extending boom-operated manlift) due to interference from the railing around the
platform. When the workers redlized that they could not accomplish the work from the JLG lift, they
suspended work and checked with the DRS Foreman. The foreman consulted with the FIU Site
Environment, Safety and Health Representative, who visualy inspected the ladder and, after
inspection, determined it to be safe to use even though he noted that there were a number of
obstructions. Thiswork could have been accomplished in a safer aternate fashion. The fixed ladder
had previoudly (February 1997) been tagged as “rejected” by Lockheed Martin Energy Research
Corporation (predecessor to UT-Battelle, LLC [UT-Battelle]) due to obstructions and rust/corrosion.
It was not known if the tag deteriorated over the years or was removed. Moreover, the tag was not
in place on the ladder at the time of the accident.

The Board reviewed the contractua structure for the Metal Recovery Facility Decommissioning and
Demolition Project to evaluate how safety policies and standards are integrated throughout the
planning and implementation phases. Interface agreements were in place between UT-Battelle, LLC,
and BJC establishing a list of management and integration contractor facilities at the Oak Ridge
Nationa Laboratory. The interface agreements reviewed by the Board did not discuss changesin
ownership/accountability due to temporary operations during decommissioning and demolition or
remedid action activities. Asaresult, there was no clear responsibility or ownership of the defective
ladder.

Since a formal hazard analysis was not performed when the work activity changed, the worker
accessed a ladder with numerous Occupational Safety and Health Administration deficiencies



regarding obstructions. In combination with the ladder obstructions, the level of PPE that the worker
was wearing may have contributed to the accident. The powered air-purifying respirator, body
harness, and multiple layers of gloves possibly contributed to the fall due to decreased mobility and
vighility. Inconsistencies in the work control process documents allowed the worker to be dressed
in alevel of PPE that exceeded the minimum requirements for the work being performed.

The Board concluded that this accident and the resulting injuries were preventable. This accident
highlighted weaknessesin the five core functions of Integrated Safety Management (i.e., defining the
work, analyzing the hazards, developing and implementing controls, performing work safely, and
feedback and improvement).

The direct cause of the accident was that the worker’ s foot slipped off the ladder rung, resulting in
hisfall. The Board identified two root causes for the accident. These are:

. FIU failed to identify and analyze the hazards associated with the defective ladder and the
level of PPE being worn while climbing the ladder.

. UT-Battelle failed to take appropriate actions to prevent use of the defective ladder.

Judgments of Need are the managerial controls and safety measures determined by the Board to be
necessary to prevent and/or minimize the probability or severity of arecurrence. They flow from the
causal factors, which are derived from the facts and analysis. Judgments of Need are directed at
providing guidance for managers during the development of corrective action plans. See Table ES-1
for alist of the Judgments of Need.

vi



Table ES-1. Judgments of Need

No.

Judgments of Need

Related Causal Factor

JON

UT-Battelle and BJC need to ensure that the scope and
responsibility for management of common use
equipment, including fixed ladders, is clearly defined.

UT-Battelle failed to take appropriate actions
to prevent use of the defective ladder.

UT-Battelles and BJC's roles and
responsibilities for fixed ladder safety were
not clearly developed and implemented.

JON

UT-Battelle and BJC need to ensure that all fixed ladders
under their purview are safe for use or that appropriate
measures are taken to ensure prospective users
understand the hazards associated with their use.

UT-Battelle failed to take appropriate actions
to prevent use of the defective ladder.

FIU failed to identify and analyze the hazards
associated with the defective ladder and the
level of PPE being worn while climbing the
ladder.

JON

BJC needsto ensure that al activities to be performed are
adequately reviewed to identify potential hazards.

FIU failed to identify and analyze the hazards
associated with the defective ladder and the
level of PPE being worn while climbing the
ladder.

JON

BJC needs to ensure that the work control process
integrates all controls for performing work (i.e., EWP,
AHA, etc.) in amanner that identifies specific controls
for identified hazards and provides for re-evaluation
should a change in work scope or methodology be
encountered.

FIU’s management systems lacked change
control provisions.

FIU failed to identify and analyze the hazards
associated with the defective ladder and the
level of PPE being worn while climbing the
ladder.

JON

BJC needs to ensure that work control documents
appropriately define the work and do not contain
conflicting requirements or inconsistencies.

FIU faled to ensure that the AWP
appropriately defined the work requirements
and responsibilities.

FIU’s management system documents have
inconsistencies and conflicting requirements
and are not adequately integrated for effective
work control.

Vil
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1.0 Introduction

1.1 Background

On November 15, 2000, a subcontractor
employee working on the Meta Recovery
Facility (MRF) Decommissioning and Demalition
(D&D) Project (Building 3505) at the Oak
Ridge Nationd Laboratory (ORNL) fdl from a
fixed ladder and sustained serious injuries
which resulted in hospitdization. An initid
investigation was begun by the contractor on
November 16. On November 17, U.S.
Depatment of Energy (DOE) Oak Ridge
Operations  Office (ORO) manage- ment
categorized the accident as a Type B, and
investigative activities began on  November
20.

On November 21, 2000, Leah Dever, ORO
Manager, formally appointed a Type B Accident
Investigetion Board (Board) to investigate the
accident in accordance with DOE Order
225.1A, Accident I nvestigations(see A ppendix
A). Thisreport documents the facts surrounding
the accident and the conclusions of the Board.

1.2 Facility/Site Description

ORNL isamultiprogram science and technology
laboratory established in 1943 to pioneer a
method for producing and separating plutonium.
Operationa facilities at ORNL are managed by
UT-Battedle, LLC (UT-Battdle).  Inactive
fadlitiesinthe ORO Environmental Management
(EM) D&D Program are managed by Bechtel
Jacobs Company LLC (BJC).

One such inactive fadility is the MRF (Building
3505), which is a former smdl-scde, spent
nuclear fue reprocessing plant located in the
Bethd Vdley portion of ORNL (see Figure 1-

1). The facility includes Building 3505 and an
adjacent canad. The MRF was origindly built in
1951 and began operationsin 1952. Thefacility
was last operated in the early 1960s.

Building 3505 is a sed-9ding Structure set on a
concrete dab. The facility includes concrete
process cdls, the cand, a dissolver pit, and
support structures. The cana isa6' x 35 x 14'
deep concrete basin located adjacent to Building
3505. The cand has been emptied, cleaned,
and filled with crushed done. Figurel-2is
a graphica depiction of the gte layout of the
project. The accident occurred on the fixed
ladder a the work platform shown on the left
sde of Figure 1-2.

1.3 Scope, Purpose, and
M ethodology

The BJC investigation team began trangtion of
informetion to the Board on November 20,
2000. The Board completed itsinvestigation on
December 20. The scope of the Board's
investigation was to identify dl reevant facts,
andyze the facts to determine the direct,
contributing, and root causes of the incident;
devel op conclusons, and determine Judgments of
Need that, when implemented, should prevent
recurrence of theaccident. Theinvestigationwas
performed in accordance with DOE Order
225.1A, Accident Investigations, usng the
following methodology:

. Facts relevant to the accident were
gathered through interviews and review of
documents and evidence.

. The accident scene was inspected, and
photographs were taken of the scene and
avallable items of evidence.

. Facts were andlyzed to identify the causd



factors usng events and causa factors . Judgments of Need for corrective actions
andyds, barrier analyss, root cause to prevent recurrence were devel oped and
andyss, and change andysis. address the causd factors of the accident.

Accident | nvestigation Terminology

A causal factor isan event or condition in the accident sequence that contributes to the unwanted result. There
are three types of causal factors: direct, which isthe immediate event(s) or condition(s) that caused the accident;
root cause(s), which is (are) the causal factor(s) that, if corrected, would prevent recurrence of the accident; and
contributing causal factors, which are causal factorsthat collectively with the other causes increase the
likelihood of an accident but which individually did not cause the accident.

Eventsand causal factorsanalysis includes charting, which depicts the logical sequence of events and
conditions (causal factors) that allowed the event to occur, and the use of deductive reasoning to determine the
events or conditions that contributed to the accident.

Barrier analysis reviews hazards, the targets (people or objects) of the hazards, and the controls or barriers that
management systems put in place to separate the hazards from the targets. Barriers may be physical or
administrative.

Change analysis is a systematic approach that examines planned or unplanned changes in a system that caused
the undesirabl e results related to the accident.

Figure1-1. Partial Map of ORNL (Building 3505 Circled)
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2.0 Facts

2.1 Accident Description and
Event Chronology

2.1.1 Accident Description

In September 2000, Forida International
Universty (FIU) and its subcontractors (AEA
Technology Engineering Services, Inc.,, [AEA]
and Decon and Recovery Services of Oak
Ridge, LLC [DRS]) began work on the MRF
D&D Project under a subcontract with BJC
(Subcontract  23900-SC-ORO027F). On
November 14, 2000, asbestosworkersfor DRS
began the task of asbestos abatement and
removal of seam linesand associated piping from
the MRF cand to an eevated platform near the
road west of the MRF. (See Exhibits2-1 and 2-
2 for before and after pictures of pipe removal.)
The origind plan, as defined in Enhanced Work
Plans (EWPs) issued by FIU, wasto perform all
abatement and pipe cutting from a LG lift, which
is an extending boom- operated manlift. (See
Exhibit 2-3, JLG Lift) A forklift wasin place
east of the platform to support and lower cut
geam lines. A plastic mesh congtruction barrier
with metal supports was in place around the
immediate work area.  Ashestos flagging and
sgnage wereadso in place around thework area.
There were approximately 20 employees onste
on any given day (e.g., 1 to 3 from BJC, 12
from DRS, 3 or 4 from FIU/AEA, and 3t0 4
Safety and Ecology Corporation [SEC]
Radiologica Control Technicians [RCT9]).

The asbestos workers, including the injured
employee, were dressed out in the personal
protective equipment (PPE) listed below.

I
!

Piping prior to removal

Exhibit 2-1. Work Platform Before Pipe
Removal

Exhibit2-3. LGLift



(See Exhibits 2-4 through 2-8 for pictures of
typical asbestos PPE for this project.)

C Work clothes,
C  Tyvek suit with booties and hood,
C Stedl-toe boots,

C Disposable shoe scuffs with a traction
bottom surface,

C Full-face powered air-purifying respirator
(PAPR) that included a power pack belt
around the waist (worn under the tyvek
Quit),

C Full body harness,
===

Exhibit 2-4. Asbestos Worker PPE for the MRF
D&D Project — Front View

Exhibit 2-5. Asbestos Worker PPE for the MRF D&D
Project — Side View

Exhibit 2-6. Asbestos Worker PPE for the MRF
D&D Project - Back View

C Hard hat,

C Four pairs of gloves that included a cotton
inner glove, two layers of latex gloves, and
outer lesther work gloves.

The minimum PPE requirements for asbestos
workers per Occupational Safety and Health
Adminigration (OSHA) 29 Code of Federal
regulations (CFR) 1926.1101 are () a half-
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Exhibit 2-7. Protective Gloves Worn by Asbestos
Workers

face, negative pressure respirator for
concentrations not greater than 1.0 fibers per
cubic centimeter (f/cc), (b) full body covering
(i.e, tyvek suit with hood); (c) onelayer of nitrile
or latex gloves, and (d) over-booties or shoe
scuffs.

As the work progressed, Asbestos Worker #1
(AW-1), the injured employee, and Asbestos
Worker #2 (AW-2) redized that they could not
complete the job from the JLG lift. The pipe
sections above the steam valve access platform
were not accessible from the JLG lift due to
interference from the railing around the platform.
Consequently, the asbestos workers suspended
work and asked the DRS Foreman if they could
access the platform via the fixed ladder. The
DRS Foreman checked with the FIU Site
Environment, Safety, and Health Representative
(SESHR), who performed a visud ingpection
and determined that it was permissibleto usethe
ladder. After SESHR agpprova and since the
ladder was not tagged out, AW-1 climbed the
ladder to the platform on the afternoon of
November 14, 2000, and resumed asbestos
abatement.

As shown in Exhibit 2-9, a condensate drain line
runs down the back of the rungs, with the
distance behind thetop rung totheline being 5
3/8inches. Thedrainline anglesinto the back of
the ladder, and a the bottom

P oanec: -
Llnwil

Cillawr
CoAr rindage:

Exhibit 2-8. Powered Air-Purifying Respirator

rung, the clearance distance was diminished to 1
/8 inches. The clearance at the fourth rung

was gpproximately 4 inches. Also, a ged angle
created an obstruction (3 3/4 inches) behind
onerung. Title29 CFR 1910.27(c)(4) requires
a leasta minimum clearance of 7 inchesin back
of afixed ladder. UT-Battelle tagged the ladder
out as “rejected” due to obstructions, rust, and
corroson. However, at the time of the accident,
no tag wasin place on the ladder.

The FIU SESHR dtated to the Board that he
evauated the condition of the fixed ladder per
29 CFR 1926.1053, Ladders. Hefurther sated
that the only two problems he noted were the
obgtructions behind the rungs of the ladder and
the obstruction created by the valve and line to
the oxygentank. (See Exhibit 2-9 for a view of
the ladder showing the obdtructions) The
SESHR aso dtated that it should be noted that
the OSHA requirements use the words “should
not” rather than “shdl not” in determining use of
ladders.

The asbestos abatement and pipe-cutting work
continued the next day, November 15, 2000.
The temperature a 7:00 am. was 28°F with
96% relative humidity. Warming continued
throughout the morning, and by early afternoon,
the temperature was 47°F with  40%
rdive humidity. (See Appendix B,

Meteorologicd Data). At approximately 1:10
p.m., AW-1 climbed to the platform via the
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Exhibit 2-9. View of Fixed Ladder with Obstructions

humidity.  (See Appendix B, Meteorological
Data). At approximately 1:10 p.m., AW-1
climbed to the platform via the fixed ladder to
complete the ashbestos abatement and pipe cuts.
AW-2 returned to the JLG lift, and the operator
was ready a the forklift.

In addition to the two asbestos workers, five
other employeeswereintheimmediate vicinity of
the platform. These were the AEA Ste
Superintendent, the DRS Foreman, a DRS
Electrician, a DRS Operating Engineer a the
forklift, and an SEC RCT. The AEA and DRS
employees were flagging traffic whilethe LG lift
and forklift moved into postion.

AW-1 and AW-2 worked as a team. AW-2
provided equipment from the JLGliftto AW-
1 on the platform, and AW-1 performed
asbestos abatement and pipe remova. After
asbestos abatement and pipe remova were
completed on the platform, AW-1 handed the
asbestos bags and pipe segments to AW-2.
AW-2 then repostioned the LG  ift and made

the findl cut on the large steam line pipe segment.
The pipe segment was lowered by the forklift
operator, and AW-2 withdrew the JLG lift from
its working position.

After work on the platform was completed, AW-
1 began to descend from the platform via the
fixed ladder. As AW-1 descended from the
platform, his right foot dipped off of the fourth
rung of the ladder. He then logt his grip with his
right hand, causng him to swing around 180
degrees while ill hanging on with his left hand
from the platformsupport grab bar. (See Exhibit
2-10, Closeup View of Top of Ladder.) The
injured employee and two eyewitnessesinformed
the Board that AW-1 tried to regain his footing,
but he could not do so and fell approximately 13
feet. At some point during his fal, AW-1 was
somehow turned so that he landed on the back
sde of his head. Two other eyewitnesses
observed the fal but did not see what caused
AW-1to turn as hefel. (See Exhibit 2-11 for
the genera location of AW-1 after hefell.)

Foaot Sliped =
from ‘A_F
Hthrung  ~ @8
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Exhibit 2-10. Closeup View of Top of Ladder



The accident scene was not properly
preserved—namely, (a) AW-1's entire PPE was
not collected and held for the Board's
ingpection, (b) the scene was not preserved
(ashestosflagging and sgnage had been removed
for emergency access), and ()

Exhibit 2-11. Location of Employee After Fall

access to the scenewas not controlled. The PPE
that was made availableto the Board as evidence
was AW-1's respirator, hard hat, and body
harness.



2.1.2 Event Chronology

Table 2-1 provides the events leading up to and following the accident.

Table 2-1. Event Chronology

Date/Time | Event : |

2/26/97 Fixed Ladder IE 70144 was tagged out as rejected by Lockheed Martin Energy
Research Corporation (predecessor operating contractor at ORNL).  See
Appendix C, Ladder Inspection Record).

1998 The ORNL Safety Improvement Team received an employee concern that Fixed
Ladder IE 70144 had deteriorated at the top anchor point.

7/6/98 ORNL issued ORNL-SH-P37, ORNL Ladder Safety Program.

8/20/98 Lockheed Martin Energy Research Corporation issued a memorandum that shifted
responsibility for funding fixed ladder inspections and other equipment from
overhead to the Facility Managers. Facility Managers became responsible for
requesting and funding inspections.

11/25/98 The ORNL Safety Improvement Team repaired Fixed Ladder IE 70144 at the top
anchor point and affixed a chain to the guardrail.

(NOTE: Obstructions, corrosion, and rust were not addressed during this ladder
repair.)

11/9/99 AW-1 received an annual medical examination.

4/25/00 BJC awarded the subcontract (23900-SC-OR027F) to FIU for the MRF D&D
Project.

9/5/00 BIC accepted the FIU ES&H Plan and Comprehensive Work Plan for the MRF
D&D Project.

9/5/00 The FIU Activity Hazard Analysis (AHA) became effective for the MRF D&D
Project.

9/8/00 The FIU Deputy Project Manager approved AW-1's Training/Medical Surveillance
Certification.

9/12/00 AW-1 signed the AHA for the MRF D&D Project.

9/14/00 The BJC Readiness Evaluation Board approved FIU’s readiness to begin MRF
D&D activities.

9/26/00 FIU issued EWP-00-003, Asbestos and MMF Abatement, Revision 0.

10/31/00 BJC completed a Management Assessment on work controls and the Integrated
Safety Management System (ISMS) for BJC’s ORNL projects.

11/2/00 BJC issued a Subcontract Change Notice (SCN) (23900-SC-OR027F, Change
Notice 001) between BIC and FIU to extend the MRF D&D activities.
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Table 2-1. Event Chronology (continued)

11/2/00 AW-1 received an annual medical examination.

11/13/00 The FIU Deputy Project Manager approved AW-1's updated Training/Medical
Surveillance Certification.

11/14/00 AW-1 and AW-2 began asbestos abatement of the steam line from the stanchion

Morning hanger back to the platform.

11/14/00 AW-1 and AW-2 told the DRS Foreman that they could not reach the entire steam

Afternoon line from the JLG lift and asked to use the platform to finish the job.

11/14/00 The DRS Foreman checked with the SESHR on using the platform. The SESHR

Afternoon visually inspected the ladder and determined that it was permissible to use.
NOTE: FIU did not revise the work control documents for use of the ladder and
platform.

11/14/00 AW-1 climbed the fixed ladder to access the platform and continued asbestos

Afternoon abatement on the steam line.

11/15/00 The AEA Site Superintendent held a Plan of the Day Meeting with the work crew.

6:30 am.

11/15/00 AW-1 signed in under Radiological Work Permit (RWP) BJC-ORNL-6731,

7:45 am. Revision 1.

11/15/00 AW-1 abated the asbestos on the steam line. This included using the fixed ladder

Morning to reach the platform.

11/15/00 AW-1 signed out under RWP BJC-ORNL-6731, Revision 1. Revision 1 of the

12:10 p.m. RWP expired, and Revision 2 was issued.

11/15/00 Pre-job briefing was provided on RWP BJC-ORNL-6731, Revision 2.

12:30 p.m.

11/15/00 AW-1 signed in under RWP BJC-ORNL-6731, Revision 2.

1:10 p.m.

11/15/00 The JLG lift was moved to the north side of the platform, and the forklift was
placed on the southeast side.

11/15/00 AW-1 climbed the ladder to the platform. He abated a bleed-off line and made

Between 1:10 -1:35 p.m. pipe and hanger cuts using a portaband saw. He handed the cut pipes and saw to
AW-2 in the JLG lift.

11/15/00 AW-2 moved the JLG lift to the stanchion to make the final cut on the steam line.

Between 1:10 -1:35 p.m. The forklift lowered the cut pipe. AW-2 withdrew in the JLG lift.

11/15/00 AW-1 began his descent from the platform via the fixed ladder with nothing in his

~1:35 p.m. hands.

11/15/00 AW-1 fell approximately 13 feet from the ladder.

~1:35 p.m.
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Table 2-1. Event Chronology (continued)

11/15/00 The ORNL Fire Department received the 911 call from the DRS Electrician.

1:41 pm.

11/15/00 The DRS Foreman, who was the asbestos competent supervisor, removed all the

Between 1:35 - 1:41 p.m. asbestos signage and roping to provide easy access for the emergency response
Crew.

11/15/00 The DRS Foreman and the SEC RCT removed AW-1's respirator, body harness,

Between 1:35 - 1:41 p.m. and leather gloves. They began cutting his tyvek coverall in preparation for first
aid treatment.

11/15/00 Emergency medical personnel arrived at the scene and began treatment.

1:42 pm.

11/15/00 AW-1 was signed out on the RWP by 