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Disclaimer

This report is an independent product of the Accident Investigation Board appointed by Dae Y
Chung, Principal Deputy Assistant Secretary for Environmental Management, U.S, Department
of Enetgy The Board was appointed to perform an Accident Investigation and to prepare an
investigation 1eport in accordance with Department of Energy (DOE) Order 225 1B, dccident

Investigations

The discussion of the facts as determined by the Board and the views expiessed in the report do
not assume, and are not intended to establish, the existence of any duty at law on the part of the
US Government, its employees or agents, contractors, theit employees or agents, or
subcontractors at any tiet, or any other party

This report neither determines nor implies liability,
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Executive Summar_y_

Introduction

On Tuly 1, 2011, a worker fell from portable scaffolding during facility modifications in the
Purification Area Vault (PAV) of Building 105-K at the Savannah River Site (SRS) The worker
1equired hospitalization due to sustained head injury and numerous broken ribs This accident
meets Accident Investigation Ciiteria 2.a 2 of Appendix A of DOE Order 225 1B, Accident
Investigations (ie hospitalization of the injured worker for more than five calendar days,
commencing within seven calendar days of the accident). Based on the severity of this accident,
the Office of Envitonmental Management began assembling an accident investigation team on
Fuly 5, 2011  On July 8, 2011, Dae Y Chung, Principal Deputy Assistant Sectetary for
Environmental Management, U.S Department of Energy, formally appointed an Accident
Investigation Board to investigate the accident in accordance with DOE Order 225 IB  The
Board began the investigation on July 12, 2011, completed the investigation on July 28, 2011,
and submitted findings to the Principal Deputy Assistant Secretary for Environmental
Management on August 5, 2011

Accident Description

On the afternoon of TJuly 1, 2011 while performing construction activities on a scaffold (Tele-
Tower®) to support the Purification Area Vault (PAV) a detailed superintendent fell onto a
concrete floor. The injured wotker (TW) was immediately attended to by co-workers in the area

and emergency response was summoned via phone and radio within several minutes. First
1esponders arrived at the scene of the accident within about five minutes After assessing the
workers condition, the worker was transported to the MCG Health Medical Center via SRS
helicopter. The worker sustained head trauma and broken 1ibs. The TW remains under medical

care and has not returned to work

Direct, Root, and Contributing Causes

Direct Cause - the immediate events or conditions that caused the accident The Board
concluded the direct cause of the accident was the TW fell from the Tele-Tower® scaffold

Root Cause(s) — are causal factors that, if corrected, would prevent recurrence of the same ot
similar accidents The Board identified the root cause of this accident as SRNS did not
recognize and correct unsafe work practices being performed prior to or during the work on the
day of the accident

Contributing Canses - events or conditions that collectively with other causes increased the
likelihood of an accident but that individually did not cause the accident. The Board identified
21 contributing causes to the accident




Conclusions and Judgments of Need

Based upon the results of this accident investigation, the Board concluded that this accident was
preventable. ‘

Table ES-1 summarizes the conclusions and Judgments of Need (JON) determined by the Board

The conclusions ate those the Board considered significant and are based on facts and pertinent
analytical results Judgments of Need ate managerial controls and safety measures believed by
the Board to be necessary to prevent or minimize the probability or severity of a recurtence of
this type of accident Tudgments of Need are derived fiom the conclusions and causal factors
and are intended to assist managers in developing corrective actions

Note: Some of the following Judgments of Need address broad actions of amalyzing
programs and procedures to address the issues identified by the Board. It is recommended
that the JONs be reviewed with the corresponding conclusions and causal factor analyses
in this report to ensure a comprehensive corrective action plan is developed.




Table ES-1: Conclusions and Judgments of Need

Conclusions

Judgments of Need

The Board concluded:

There was no defined process for detailing workers
to foreman and superintendent positions

No management expectations or position
responsibilities were identified for the position of
foreman or detailed foreman

There was no established process to assure all
workers at the job site understood who the detailed
foremen and detailed superintendent were on the
day of the accident

Also, risky behaviors being displayed by the group
coupled with a lack of safety professional and
supervisory oversight indicates that resources may
not have been effectively allocated to suppert the
task

SRNS failed to ensure clear lines of authority and
responsibility were defined, communicated and
understood for the detailed superintendent and
foremen

SRNS needs to establish and ensure
clear lines of authority and
responsibility are defined,
communicated and understood for
detailing personnel into a supervisory or
leadership 10le.




Conclusions

Judgments of Need

The Board concluded that ambiguities in the
requitements, inconsistencies in the steps, and lack
of Safety Professional involvement (outside of
electronic document approval) in the planning
process to ensure hazards are mitigated resulted in
the creation of a WO that did not establish the
necessary controls to safely execute the specified
work scope

The Board concluded that on the day of the
accident, the work crew improvised additional
methods for wallboard removal and handling that
deviated from the prescribed hazard controls in the
WO and the AHA without consideration to
reanalyze the hazards

The execution of the AHA process did not drive the
planning to consider alternate methods to provide
elevated work platforms involving less risk

The Board concluded that the presciibed hazard
controls for the work were not sufficiently tailored
to the wotk activity, placing the workers at
increased risk to workplace injury

In accordance with 48 CFR 970 5223-1
and 10 CFR 851 SRNS needs to
strengthen implementation of the wotk
planning process to include:

e Application of the graded
approach to consider more
rigorous means of identifying
hazards

e Remove the ambiguities (e g,
when necessaty, as required)
which are left to the craft’s
decision for implementation

o Clearly identify hazards and
controls such that when workers
approach safety boundaries a 1e-
evaluation is performed

SRNS should conduct an extent of
condition review to determine the
bieadth of work planning improvements
necessary to complete a comprehensive
corrective action plan

The company construction management (CMP11-
1.1, Rev 5) policy and the AHA failed to identify
the appropriate work shoes for the activity

The selection and condition of the TW’s footweat
was ntot appropriate for the work environment.

SRNS needs to evaluate and modify
(with justification) construction
management procedures and AHA
process for specifying proper footwear
for construction activities in
consideration of the abrasion, impact
hazards of falling objects, slip hazards
and sole penetrations encountered
during constnction activities.

SRNS need to ensure workers ate
complying with the requirements for
proper footwear in construction areas




Conclusions

Judgments of Need

The Board concluded that the tzaining equivalency
of ES200027 Fall Protection does not cover the
scope of scaffolding assembly, use and disassembly
of current scaffolding available for use at SRS as
contained in the current “Scaffold and Ladder
Safety for Users” Course number TMAR4400

The Board concluded that six of eight workets
present during the accident were not formally
trained on the Tele-Tower® scaffolding

Scaffolding inspections by scaffold users and
competent persons did not assure the configuration,
placement and condition of the scaffold was safe to
use.

The Board concluded that the configuration,
inspections, and use of scaffolding did not meet the
requirements of OSHA

SRNS failed to review changing requirements and
assure workers have the knowledge, skills and
abilities to safely operate Tele-Tower® portable
scaffolding,

SRNS needs to evaluate and modify the
procedures, training and proficiency for
scaffold users and competent persons to
ensure that scaffolding is erected and
used in accordance with OSHA
requirements and 10 CFR 851

SRNS management and safety professionals were
not present to ensure the safe performance of woik
while woik was in progress

SRNS needs to evaluate and modify
their oversight process to ensure all
activities that pose a risk to worket
injury are receiving appropriate
oversight including backshifts




Conclusions

Judgments of Need

DOE oversight was not present to ensure the safe
performance of work while work was in progress
on that day.

The Board concluded that the oversight is being
conducted of higher risk and high visibility
activities However, the oversight of low/medium
risk activities is not being given the same attention
Program support personnel should increase field
oversight presence

The frequency and quality of communication
between the project and program office (subject
matter experts) could be improved to better share
emerging issues and integrate oversight resources

DOE needs to evaluate and modify their
oversight process to ensure all activities
that pose a 1isk to worker injury are
1eceiving appropriate oversight
including backshifts The program
support personnel need to increase field
oversight presence

SRNS failed to identify and resolve conflicts
between the vendor’s instructional video (required

training) and 8Q-16 1equirements for ladder access.

SRNS needs to review and resolve
differences between 8Q-16, OSHA, and
vendor requirements.

The pre-job briefs were conducted inconsistently
and did not result in all workers having a common
understanding of the scope of work and hazard
coritrols to mitigate work place risk,

SRNS needs to evaluate and modify the
process for conducting pre-job briefings
to ensure that workers have a full
understanding of the scope of work and
the prescribed hazard controls

The Board concluded that the work authorization
process, as executed for this WO, did not ensure
that the control of wotk contained the necessary
level of rigot to ensure that facility conditions
continued to support the work being performed

SRNS needs to evaluate and modify the
process for authorizing work to ensure
that the SOM keeps informed of on-~
going work activities to ensure there are
no impacts on Operations ot vice versa

The Board concluded that the work environment
and Petsonal Protective Equipment (PPE)
requirements did not constitute a condition which
may have led to a heat stress 1elated accident

No action required.




Conclusions

Judgments of Need

The Board concluded that there are several
opportunities for SRNS to learn from this event to
improve the implementation of their HPI program
Implementation needs to ensure:

- People are consistently using the HPI tools to:

1 Catch human errois before they have
unwanted consequences, and

2 Identify and eliminate organizational
weaknesses that provoke error
- Leaders are:
1 Facilitating open communications,
2 Reinforcing desired behaviors

3 Eliminating latent organizational
weaknesses, and

4, Demonstrating a value for error prevention.

SRNS needs to evaluate the
implementation of HPI to ensure that it
1s effectively implemented

The Board concluded that numerous feedback
mechanisms are implemented at SRS These
feedback mechanisms did not identify similar
deficiencies as identified by the Board

SRINS needs to evaluate and modify the
utilization of feedback mechanisms in
planning and execution of work in
accordance with 48 CFR 970.5223-1.

The Board concluded that the accident scene was
adequately preserved

The Board also concluded that the worker’s
participation in CA/MP exercise could have
impacted their ability to recall events surrounding
the accident

The WO was not obtained and controlled following
the accident Several changes and updates occurred
as late as 7/6/11

SRNS needs to evaluate and modify the
process to control associated documents
and take appropriate measures to
preserve the integrity of individual
testimony

DOE needs to evaluate and modify the
process to control associated documents
and take appropriate measures to
preserve the integiity of individual
testimony




1.0 Introduction

The content of this report identifies additional issues that did not 1esult in a conclusion or a
judgment of need However, the Board recommends they be considered when developing

cotrective action plans

1.1. Background

The K-Area Complex (KAC) is centrally located within the Savannah River Site (SRS), in
Bamwell County, South Carolina The nearest site boundary to the KAC is 5 5 miles (or 8 86
kilometers) The principle operations building within the KAC (i.e., Building 105-K) formerly
housed the K Reactor, which was otiginally constructed and operated in the 1950’s to produce
nuclear material to support the United States during the Cold War

1.2. Facility Description

The KAC was originally known as X Area, which included the K Reactor Facility, Building 105-
K The K Reactor Facility operated until it entered an outage in April 1988. In 1996, Department
of Enetgy (DOE) directed the site contractor to place the K Reactor Facility into a shutdown
condition with no capability for restart The KAC was directed to begin plutonium storage in
1997, In some cases, areas continue to be referred to by their former designation, as used when
Building 105-K was an operating reactor. These areas include the Purification Area Vault
(PAV) Modifications are being made to the PAV to prepare the area for a future storage
mission

1.3. Facility Mission

The KAC mission provides for the handling and interim storage of excess plutonium and other
Special Nuclear Material (SNM) in a safe and environmentally sound manner.

1.4.  Contractual Relationship

The SRS M&O contract is a cost-plus award-fee contract valued at approximately $4 billion
The contract has a five-year base period with the option to extend it for up to five additional
years The key mission areas include: environmental cleanup, operation of the Savannah River
National Laboratory (SRNL), NNSA activities, and landlord services and site support.
Environmental cleanup activities include management of spent nuclear fuel, nuclear materials,
and high-level radioactive waste; deactivation and decommissioning of excess facilities; and
remediation of soil and groundwater In support of the DOE national security and non-
proliferation programs, the NNSA activities include operation of the tritium facilities,
completion of the plutonium disposition program, and disposition of highly enriched uranium
SRNS assumed management and operation of the Savannah River Site under the new contract on
August 1, 2008, The base period of the coniract is from August 1, 2008 through July 31, 2013,
with an option to extend up through July 31, 2018.




1.5. Scope, Purpose, and Methodology

The Board began its investigation on July 12, 2011, and completed the investigation and
submitted its final report to Dac Y Chung, Principal Deputy Assistant Secretary for

Environmental Management, on August 5, 2011 The Board reviewed and analyzed the
circumstances surrounding the accident to determine its causes including deficiencies, if any, in

safety management systems and understand lessons learned to reduce the potential for recurrence

of similar accidents.

The Board conducted ifs investigation using the following methodology:

Facts relevant to the accident were gathered thiough interviews, document and evidence
reviews, and examination of physical evidence

Event and causal factor charting, along with barrier analysis and change analysis techniques,
wetre used to analyze the facts and identify the cause(s) of the accident.

Based on the analysis of information gathered, judgments of need were developed for
corrective actions to prevent recurrence.

Accident Investigation Terminology

A causal factor is an event or condition in the accident sequence that contributes to the
unwanted result There are three types of causal factors: direct cause(s), which is the
immediate event(s) o1 condition(s) that caused the accident; root causes(s), which is the
causal factor that, if corrected, would prevent recurrence of the accident; and the
contributing causal factors, which are the causal factors that collectively with the othet
causes increase the likelihood of an accident, but which did not cause the accident

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

Barrier analysis reviews the hazards, the targets (people o1 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 undesirable results 1elated to the accident.

Figure 1-1: Accident Investigation Terminology




2.0 Facts and Analysis

2.1. Event Description

On the afternoon of July 1, 2011 workers wete performing facility modifications in the PAV at
building 105-K, in the K Area Complex, Savannah River Site. The work 1equired the use of
portable scaffolding (Tele-Towers®) to demolish and remove sections of gypsum wallboard and
metal studs At approximately 1335 a worker fell from a Tele-Tower™ and was seriously injured

The TW was immediately attended to by co-wotkers in the area and emergency response was
summoned via phone within several minutes First responders armived at the scene of the
accident within about five minutes After assessing the wotkets condition, the worker was
transported to the MCG Health Medical Center via SRS helicopter The worker sustained head
trauma and broken 1ibs. The IW remains under medical care.

Figure 2-1: Tele-Tower®s A,B& C Figure 2-22: Tele-Tower® A
Left to right Safety Chains unhooked

2.2, Chronology of Events

Construction Work Package #1085377-01, Install Wall Modifications to KAMS for PAV, was
created in part, to accomplish the disassembly and removal (D&R) of gypsum wallboard from
the PAV within the building 105-K, KAC building The work package included a Safe Work
Permit (SWP), Hot Work Permit, Radiological Work Permit (RWP), Assisted Hazard Analysis
{AHA) #13638, Revision 0, and other pertinent work control documentation
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The work package was approved and the initial pre-job briefing (sometimes called a Pre-Plan
meeting) was held on June 23. That meeting was attended by the work planner, the Detailed
Carpenter Foreman (DCF), Detailed Labor Foreman (DLF), Detailed Supetintendent (DS, also
the IW), and laborer (L2) The meeting was held to discuss the work scope and 1eview potential
issues, including task specific hazard identification and hazard controls Of those workers
present on the day of the accident, L2, the DCF, the DLF and the DS attended the initial pre-job
briefing

The work package was authorized to start by the shift manager on June 24, 2011, Work
commenced on June 24 and continued on June 25, 27, 28, 29, 30 and through Fuly 1%, the day of
the accident The work performed on June 24, 25 and Tuly 1¥ was considered “backshift” as it
was performed outside the normal four days-ten hours work week Crews consisted generally of
two carpenters and four laborers. The work required the use of general hand and power tools and
working at elevation using Tele-Tower® scaffolding. Required personal protective equlpment
included hard hats, sturdy work shoes, gloves, safety glasses hearing protection (if noise levels
warranted it), and optional dust masks. Three Tele-Tower® scaffolds were used to accomplish
the majority of the work on the day of the accident, although other scaffolds were in the area.

Table 2-1: Summary Event Chart and Accident Chronology

Time Event

5/97 Six of eight wotkers wozkmg the day of the accident completed fall protection
training

11/30/10 Tele-Tower® A was green tagged ready for use

6/23/11 Work oirder was modified to allow removal of gypsum wallboard prior to dust

curtain installation
6/23/11 (1500) | Initial pre-job held by Work Plannet
6/24/11 (0715) | Safe Work Permit Authorized by shift Manager

6/24/11 P1e-job briefing held for additional personnel

6/24/11 Wallboard removal performed using respirators

6/25/11 Pre-job briefing held for additional personnel

6/25/11 Workers temoved gypsum wallboard.

6/27/11 Additional workers signed the pre-job briefing,

6/29/11 Pre-job briefing and SWP signed by additional workers,

6/29/11 SWP pen & ink modified per telecon w/ IH to no longer requite respirators.
6/30/11 SWP signed by two individuals that are not on the pre-job briefing.

6/30/11 Injured worker and DLF "detailed” to supervisory positions

6/30/11 Hot Wortk Permit stamped with date & time- verified to be the latest version.

7/1/11 (0600) | C2 met DCF "in the village"
7/1/11 (0630) | Injured worker conducted pre-job briefing for laborers
7/1/11 (0730) | "Pre-plan meeting" conducted at work site for carpenters.

7/1/11 Workers gathered at 105-X building

7/1/11 DLF conducted pre-job briefing for carpenters.
7/1/11 (0800) | Work crews started the D&R task

7/1/11  C1 delayed arrival at 105-K work site.

11




CHRONOLOGY OF EVENTS:

Time

Event

7/1/11

Wortkers continue morning work tasks

7/1/11 (1000)

Workers took morning break.

7/1/11 (1030)

‘Workers returned to work.

771711 (1145)

Workers stopped for lunch.

7/1/11 (1300)

Workets returned to 105-K PAV.

77111 (1310)

WSI anrived to provide access to 105-K PAV.

7/1/11 (1310)

Workets enter PAV and resume tasks.

7/1/11 (1330)

Injured worker 1eturned to PAV.

7/1/11

Injured worker relocated and adjusted height of Tele-Tower® A.

7/1/11

Injured worker seen on top of Tele-Tower® A "about midway”

7/1/11 ~1335

7/1/11 (1338)

DLF heard "chain noise". L1 heard IW fall. C1 heard noise

3-3911 call to SRSOC

7/1/11/(1338)

SRSFD EMS Med 3 Dispatched

771711 (1340)

Facility First Aid responders notified by CCR

7/1/11 (1342)

Facility First Aid responders arrive at scene.

7/1/11 (1345)

SRS helicopter placed on standby

771711 (1346)

SRSFD EMS Med3 arrived at K Area

7/1/11 (1348)

SRSFD Med3 at the patient

771711 (1353)

| SRS helicopter enroute to KAC

7/U11 (1357)

SRS helicopter landed at KAC

771711 (1406)

| SRS helicopter enroute to Medical College of Georgia hospital

771711 (1419)

SRS helicopter arrived at MCG

7/1/11 (1435)

Occurrence Reportable Event declared

About 0600 hours on the morning of July 1, 2011 Carpenter 2 (C2) met the detailed carpenter
foreman (DCF) in area locally known as “The Village,” - an area of crafis office frailers - prior to
the start of the work in the building 105-K PAV  About 0630 the IW conducted a pre-job
briefing for the laborer crafts acting as the Detailed Superintendent (DS) The workers processed
through the protected area and arrived at the building 105-K work site about 0725 Worker Cl
was delayed and arrived just before 0800. All the wotkers signed the RWP between 0716 and
0751 and received an electronic personal dosimeter (EPD) with the exception of the IW

About 0730 the DCF conducted a pre-job briefing at the building 105-K PAV work site to bring
new worker C2 “up to speed." C2 did not sign the pre-job briefing checklist.

12
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Figure 2-33: PAV Accident Scene Layout

To provide access to the elevated work location, the workers elected to use Tele-Tower®
Adjustable Wotk Platforms (scaffolds) Model 1101. The Tele-Towers® were adjustable from 2’
to 117 in six inch intervals An extension may be added to provide a working platform height
from 12’ 6” to 17° 6”. Two of the Tele-Towers™ used by the workers (unit B and unit C) had the
vertical extensions installed One (unit A) did not. The static load rating of the scaffold was 550
Ibs. without the extension installed with a weight 1estiiction of 400 Ibs. with the extension
installed

The work crew began the D&R activity of removing gypsum wallboard about 0800. The IW and
C1 worked together on Tele-Tower® “C” starting at the west end of the room, removing gypsum
wallboard and passing the pieces down to L2 who was on Tele-Tower® “A.” Once the studs
were exposed the IW and C1 removed the studs from the wall cavity During the momning D&R,
activities scaffolds were moved while workers were on the scaffold.

As the work progressed gypsum wallboard was removed by pulling or using pry bars o break the
gypsum wallboard loose fiom the metal studs and using saws to cut the gypsum wallboard into
smaller pieces The stated goal was to limit the size of the gypsum wallboard to approximately
2’ x 2’ pieces At some point larger pieces were removed and at one point a worker needed to
descend the Tele-Tower® and support a large piece so it could be cut into smaller pieces. The
principle task for the laborer crafts was to remove the debris using pallets and pallet jacks to a
“dumpster” outside the building Prior to moving any of the scaffolds the floor was cleared of
debris and other obstructions
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Hand tools and power tools were laid on the walking suifaces of the Tele-Tower® scaffolds as
well as the lower decks of the units that had extensions installed

At about 1000 the work crew took a break outside the PAV at a neaiby picnic table and returned
to the PAV at about 1030 No workers stated they saw the IW come down fiom the scaffold o
attend the break period. Upon returning to the PAV the IW was observed by other workers on
the scaffold removing studs

The work crew stopped for lunch about 1145 and returned about 1300 When they arrived at
building 105-K, entry into the PAV area was delayed for about ten minutes until security arrived
to allow access to the PAV area C1 and 1.2 teturned to work removing gypsum wallboard from
the wall using Tele-Tower® “C”

C2 and the DCF 1etuined to Tele-Tower® “B” and removed the upper railings to allow it to be
moved under an overhead conduit run  C2 returned to work, using a hammer and chisel to break
some tack welds on a “stuffing box” structure which enclosed a conduit run through the wall C2
was sitting on the work platform while chiseling. C2 allowed grout pieces to fall to the floor

Several workers reported the chiseling as “very noisy ” As they wotked in the afternoon, the
crew left tools lying on the walking surfaces of the Tele-Towers®

The TW did not return with the other wotkets, but returned about 1330 On entering the building,
the TW asked C1 and L2 if they needed anything and asked the same of C2 Afier receiving a
negative response from the other workers, the IW relocated Tele- Tower® “A” to the east end of
the north facing wall and climbed the scaffold. While moving the scaffold, the TW picked up the
scaffold with one hand to get over some extension cords that were in the way

The scaffold was placed either against or close to the east end of the north facing wall The IW
was seen climbing the Tele-Tower® and several moments later he was seen on the scaffold about
in the middle of the work platform by C1 and C2. The workers stated they did not see any tools

in his hands

At about 1335, the DLF heard what was described as a “chain noise,” looked in the direction of
Tele-Tower® “A” and saw the IW falling, in a hotizontal position in mid-air and landed on his
tight side Other wotkers reported hearing what was described as “a horible noise” and turned
to see the IW lying on the floor. The beginning of the IW’s fall was not witnessed by any of the
co-workets or captured by any surveillance equipment.

Co-wotkers responded immediately to the fall accident C1 yelled for someone to call “3-3911”
(the site local emergency number), the DLF used a nearby phone to summon help Additionally,
other personnel called for help Facility first aid responders arrived at 1342 and provided basic
first aid until the site EMS arrived at 1346 The IW was air lifted to MCG Health Medical
Center hospital at 1406 and arrived at 1419 The IW remained under medical care at the writing

of this report

SRNS categorized the accident as 1eportable under the Occurrence Reporting and Processing
System (ORPS) at 1435 on 07/01/11 and filed the occurzence 1eport on 07/06/11 at 1232
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SRNS conducted an analysis of the fall accident using the Causal Analysis /Mistake Proofing
(CA/MP) tool The analysis was developed by the workers in the work area facilitated by a
trained individual,

2.3. Contractor Management Response

2.3.1. Reporting

The ORPS repott for this event (EM-SR-SRNS-KAREA-2011-002) was categorized on 7/1/11 at
1435 ETZ as a 2A (6) SC3, Any single occurrence resulting in a serious occupational injury. On
7/6/11 at 1232 EIZ, the report was submitted and included an additional categorization of 10(1)
SC2, Any event resulting in the initiation of a Type A or B investigation as categorized by DOE
0 225 1A, Accident Investigation The ORPS report met the requirements of DOE M 231 1-2,
Occurtence Reporting and Processing of Operations Information. The contractor’s immediate
actions were included in the occurrence report

2.3.2. Causal Analysis

SRNS report SRNS-RP-2011-01212, SRNS Preliminary Investigation Report K Area Complex
Fall Injury, Tuly 11, 2011, documents the SRNS internal investigation into the fall accident The
SRNS Team reviewed documents, interviewed personnel, and performed a limited review of the
accident scene The Team analyzed the information gathered by the personnel who were
working in the PAV at the time of the accident using the CA/MP tool The Team concluded that
“Based on the inconclusive nature of witness observations, lack of full access to the physical
scene/equipment, and injured employee’s curtent medical status, no definitive conclusions
relative to the cause can be made” No immediate actions were identified but several potential
improvement actions were suggested

24. Examination of Evidence

The Board arrived on site on July 12, 2011, 11 days after the accident occurred Documents,
combined with oral interviews, provided the Board with valuable information pertaining to work
control and industiial safety practices that were in place at the time of the accident In addition, a
Board member visited the hospital to discuss the IW’s condition with the medical staff and
review records. Based on discussions with the medical staff, review of medical records, and
discussion the TW’s family, the Board determined that the IW would not be able to provide
pertinent information at the time of this investigation The IW was not interviewed.

PHYSICAL EVIDENCE

The Board visited the accident scene on July 12, 2011, to examine and document the scene and
any related physical evidence. At this time the Board took control of the accident scene from
DOE Facility Representative. The Board noted the following:

The Board examined Tele-Tower® “A” and noted the following:
¢ The scaffold was “green tagged” (approved for use) and the tag was dated 11/30/2010
* All four safety chains were down
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e The outriggers on the wall side of the scaffold were not extended and locking pins were
not engaged

The outriggers on the room side of the scaffold were fully extended and pins engaged
The wing nuts securing the support bracing were not tight

A chisel was lying on the working platform

The ladder rung spacing near the uppet/lower transition was non-uniform (6” vs 12”)
An extension cord was tied around the upper hand 1ail opposite the wall

The Board noted the area was generally clear of debris and clutter on the floor. A pair of shoes
(one of which contained a watch), safety glasses, a hard hat, and leather gloves wete on the floor
neat the area where the IW fell Those items reportedly belonged to the IW  Other items
included a zipper pull, and blue coated stretch gloves A screw driver was noted near the base of
Tele-Tower® “A” A reciprocating saw was noted on the floor near Tele-Tower® “B”

Figure 2-44: Tele-Tower® *A”
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The Board inspected Tele-Tower® “A”, “B” and “C” and identified a number of items located
on the working platforms and lower support platforms as listed in the table below

Table 2-22: Tele-Tower® Inventory

Green Tagged — 11/30/2010 Green Tagged — 1/25/2011 Green Tag_ged 1/25/2010
Cold Chisel Upper hand railings were Ball peen hammer
remaved from the platform Pry bar
Cordless drill Screw drivers (2)
Hamme: Cordless driil
Crescent wrench
Splitting wedge
Chisel
Pry bar
Wood block

One unrecognizable item
An extension cord was tied
around the uppe; raili

Pry bar Reciprocating saw {AC)

6” course reciprocating saw Sledge hammet

blade Straight claw hammet

6” metal reciprocating blade Chisel with safety handle
Small split ring (blue)

Gypsum wallboard had been removed from above the 8” 6” level to the ceiling — a distance of
approximately 16” In the wall area near Tele-Tower® “A” (the area of the fall injury) the 9-1/4”
metal cavity studs had been completely removed leaving the remaining (back side) wallboard
unsupported

The Board examined the I'W’s shoes and noted the following: The work shoes were worn and in
questlonable condition. Sides of the shoes were broken down The right shoe had a piece of the
heel missing and a slice mark and showed considerably more wear than the left The uppers
were constructed of soft leather and the soles were soft 1rubber. The shoes had no American
Society for Testing and Materials (ASTM) or American National Standards Institute (ANSI)

label.
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Figure 2-55: Pictures of IW’s footwear

The Board examined the contents of a Bio-Bag containing the TWs coveralls and other items
contaminated dwing the accident and accident response with SRS Medical personnel The
Board identified nothing in the contents of the bag that could have been useful in the course of
the investigation

The Board examined gypsum wallboard that had been removed from the wall and placed in “skid
dumpsters” staged for removing construction materials fiom the site  The Board noted a number
of pieces larger than 2°x 2’

The Board also asked for and received assistance fiom subject matter experts in the areas
emergency response, industrial safety, and from the DOE Office of the Chief Medical Officer

2.4.1. Work Planning and Control

At the time of the accident, the crew was performing D&R of the gypsum wallboard and metal 9
and % inch cavity wall studs utilizing Constriuction Work Order (WQO) 01085377-01, (SC) Install
Wall Modifications to KAMS for PAV

2411 Planning of Work

WO development was conducted using procedure 8 20, Work Control Procedure, which is part
of Manual Number 1Y, Conduct of Maintenance. The process included a series of walk-down
activities beginning with a design walk-down with the design authority. Additional walk-downs
included craft personnel and their foremen, operations, and design engineers When questioned,
the planner stated that Constiuction Safety personnel were not involved in the planning
walkdowns for this particular WO, however the package was sent to the Construction Safety
Engineer (CSE) for review and approval The planner stated that the CSE who reviewed the WO
had previously participated in walkdowns when asked to during the preparation of previous
packages associated with the construction project During conversations with the carpenter craft
personnel, the planner became aware of their desire to use the Tele-Tower® as the scaffold of
choice The planner then prepared the draft WO with a stated scope of work and work steps

were developed
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Woik steps included sections for; precautions and limitations, prerequisites, and task
performance. No post maintenance festing was identified A hazard analysis was also conducted
as part of the planning process

Precautions included pertinent information related to the identified scope Precaution 2.6
required all electric powered tools to be connected to a ground fault circuit interrupter (GFCI)
device.. Precaution 2 14 listed in Section 2 0 allows the job steps to be performed “in any order
other than in sequence written or in parallel provided associated Prerequisites or HOLD POINTS
are not bypassed and only after discussion with the Superintendent and CDE ”

Prerequisites that were identified in the WO verified that particular activities had been completed
and initial conditions to perform the work were met Prerequisite 3 3 states, “Construction
WGS: ENSURE that the following permits are available to support the scope of work:” The list
contains the AHA, RWP, Unreviewed Safety Question (USQ), Modified Safety Plan {MSP), and
Transient Combustibles Permit (TCP) This prerequisite was signed as complete on 6/24/2011
by the work planner The TCP was listed as “PENDING” at the time the prerequisite was signed
for, but later, pen and ink changed to reflect specific numbers on 6/27/2011 which coincides with
the approval date of the TCP Prerequisites 3 8 through 3.10 cover compliance with procedure
18 01 attachments 4 and 5 as well as the need to coordinate all work with WSI and the Shift
Operations Manager (SOM) Prerequisite 3 11 requires the “appropriate DSA/TSR revision for
Firewall modifications be implemented prior to the start of this task™ and 3 12 are to verify that
the Crane Maintenance Process Area is in the “correct operating mode” prior to bringing in
materials and starting installation of scaffolds and dust curtain

Task perfoimance steps were developed based on the scope statement. Task performance steps
4 1 and 4 2, which are listed as hold points in the package, ate identical to Prerequisite 3 11 and
3 12 discussed above The step specific to the work being performed at the time of the accident
(Step 4 19) called for the Construction work group to “REMOVE/ D&R gypsum wallboard and
9 ¥4 cavity wall studs from above steel at Elevation +8’-6” to bottom of ceiling at Elevation 25°-
0” between Columns SC4 and SC10. D&R from PAYV side per A-DCP-K-10001, R0, DCN A-
00001 There ate additional steps called “Action Steps™ that require various work disciplines to
perform specific actions. For example, Step 4.18 requires Construction to contact IH to request
monitoring of gypsum wallboard D&R as needed due to silica dust hazard The step further
required an IH to perform that monitoring by providing sampling as needed to establish
additional controls and PPE requirements Step 4 21 was a RPD Action Step which required a
radiation survey on the PAV side after the gypsum wallboard was removed to determine if the
area needed to be posted as a radiation area In an interview with the Radiological Manager, the
intent was to conduct surveys as the work progressed rather than waiting until all of the
wallboard had been removed.

Additionally, the planner initiated a hazard analysis process by executing an Assisted Hazard
Analysis (AHA) as required by Procedure 122, Task Level Hazard Analysis, which is part of
Manual 8Q, Employee Safety Manual According to the procedure, the planner could either
perform the analysis with or without a team approach. The planner was requited to identify the
main task and further identify subtasks, where main tasks hazards relate to the entire job and sub-
task hazards only apply when that sub-task is being performed The WO identified the main task
as the wall modification and had two specific tasks One specific task was to D&R portions of
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the existing walls and the othet was to install the new wall components The planmer then
progressed thiough the electronic process of checking boxes relating to hazards that were
determined to be pertinent to the task Each checked box opened additional windows in the
software that further broke down the hazard in greater detail. For example, scaffolding was
selected as being used The next tier of that field identified requirements for competent person
and user inspections It also identified head protection from impact due to falling or flying
objects The adjacent column under “Additional Text” stated, “Other falling object protection in
addition to hard hats if falling objects are possible.” No other falling object protection was
evident The hazard analysis also determined that it would be necessary for the workers to work
under the protection of a RWP and be requited to wear EPD when wotking on this WO

ANALYSIS:

The decision not to include a safety professional in the walkdowns of the work represents a
missed opportunity to obtain a clear 1eptesentation of the conditions and nature of the work to be
performed. While Construction Safety did ultimately review and approve the WO, it was done
so with bias to the content of the WO and without the benefit of group discussion/involvement
The precaution allowing deviation from the job sequence did not provide for enough specificity
regarding how to address HOLDPOINTS and Action Steps, Further, during interviews it was
clear to the Board that the intent of a HOLDPOINT was that they were not to be worked beyond
until the condition in the HOLDPOINT was met; the glossary definition did not cleaily convey
its intent. The term “Action Step” was not defined in the glossary with other work control
terminology Although thete was some level of expectation associated with such steps, the intent
was not specified in the company level work control procedures reviewed The prerequisites
listed in the WO contain a variety of different statements. The understanding of the Board is that
prerequisites ate actions that need to be taken or conditions that need to be established prior to
authorizing wotk to begin. Prerequisites 3 8, 3.9, and 3 10 represent compliance with enclosed
attachments or coordination with other organizations and would be better contained in the
precautions and limitations section of the WO  Signing for verification that permits are available
when the TCP is listed as pending demonstrates a lack of rigor on the part of the signe:.
HOLDPOINIS 41 and 42 are redundant in that those conditions were contained in the
Prerequisites section of the WO. This can lead to confusion among workers as to the intent of a
prerequisite and what a task performance step accomplishes The Board determined that Step
4.19 contains what amounts to a broad scope statement that, on its own, lacked sufficient detail
and controls to ensure that the specified work activity could be safely executed. There was also
inconsistency within the WO regarding format for requesting and accomplishing Action Steps
Some had a spot to initial the request and sign for the action, whete others broke it out into two
distinct and separate steps  This inconsistency resulted in the Construction Superintendent (CS)
signing for Industrial Hygiene (IH) performance of sampling in Step 4 18

The Board concluded that ambiguities in the requirements, inconsistencies in the steps, and lack
of Safety Professional involvement (outside of electronic document approval) in the planning
process to ensure hazards are mitigated resulted in the creation of a WO that did not establish the
necessary controls to safely execute the specified work scope.
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24.12. Approval and Authorization of Work

According to the planner, the completed draft WO and AHA were electronically routed to a set
of teviewers via e-mail notification utilizing the Passport Asset Suite The various disciplines
reviewed both documents and provided comments which were incorporated into the package
Approvals started being recorded as eaily as 2/28/2011. The CSE provided electronic approval
on 3/7/2011 Ultimately, all reviews were completed and the WO was approved on 6/23/2011

The Safe Work Permit (SWP) was authorized by the SOM at 0715 on 6/24/2011 and given a
period of authorization through 7/1/2011. The SOM signature indicates hazards and controls
indicated for the scope of woik have been reviewed and are appropriate for the job scope, facility
conditions will support performance of the work, and approval to commence woik has been
granted A Lead Work Group Supervisor (I.WGS) signature is 1equired each shift that “signifies
overall concurrence with and approval of the hazard analysis; applicable controls have been
implemented or will be implemented prior to work execution; assigned personnel are qualified;
current conditions and hazaids are as analyzed; and the required pre-job briefing will be
conducted before execution of work ” LWGS signatures on the SWP only cover 6/24/2011 and
6/25/2011 A 1eview of the Plan of the Day (POD) for the week of 7/1/2011 did not have a line
item specific to WO# 01085377-01 However, there was one general line covering the broad
scope of KAMS Wall Modification wotk in 105-K

ANALYSIS:

The Board determined that the practice of the SOM to authorize work that requires specific
conditions to be vetified does not ensute conflicting activities will be identified between the
facility operations and construction activity —Additionally, the LWGS failure to document
verification of conditions listed on the SWP also weakens the effectiveness of authorizing a one
week window

The Board concluded that the work authorization process, as executed for this WO, did not
ensure that the control of work contained the necessary level of 1igor to ensure that facility
conditions continued to suppott the wotk being performed.

2413, Execution of Work

Although the SWP was not approved until the morming of 6/24/2011, the CS signed for
completion of two task performance steps on 6/23/2011. The CS signed for a majority of the
work steps that have been completed The scope of the task being performed in step 4.19 was to
D&R the gypsum wallboard and the metal studs. During interviews, the workers described the
process they followed to accomplish the task Actions ranged from using wrecking bats to
cutting with a reciprocating saw On occasion, larger pieces than anticipated were encountered
which wete dropped to the ground. The scaffolding needed to be adjusted and moved to
accommodate access to the working face of the wall. Workers were required to sign RWP# 11
NMM-110 and also wear an EPD Records indicate that there were occasions (including the IW
on the day of the accident) where workers did not sign the RWP for the shift they worked Other
than two KAMS-side wall surveys and one survey of the opening on the east wall, the Board did
not receive dny additional radiation surveys that supported wallboard removal to ensure that
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radiation levels had not appreciably changed. The workers disclosed several practices regarding
scaffolding work that were not consistent with OSHA or company level procedures Precaution
2.6 required the use of a GFCI device when using portable power tools. The Board found no
evidence that GFCI devices were being used as required. Although required by the 1Y 820
procedure, there was no Woitk Management System (WMS) entries to support the work history
and progress on this package. Additionally, the WO provided to the Board did not contain
Jobsite Reviews, as required by a November 2008 management memo

ANALYSIS:

The board determined that the level of detail contained in the WO (specifically step 4 19) was
not sufficient to provide the necessary direction to safely accomplish the wortk. The actions
described by the workers conveyed to the Board that the wotk group needed to improvise as
changing conditions were encountered. Hazard controls were not consistently employed per the
SWP  The ambiguity of the WO allowed the craft workers to improvise methods to remove
wallboard and studs Much of the process, although discussed in some of the pre-job briefings
was determined through trial and error rather than following the defined work steps This led to
taking unnecessary iisks involving falling objects and scaffold safety. Additionally the
remaining wallboard following metal stud removal represents an unstable and poorly supported
structure that presents a new hazard to personnel in the vicinity The Board immediately notified
SRNS of the wallboard hazard The potential change in radiation levels in the PAV which is an
unposted area has not been determined since the removal of the wallboard and is only addressed
in the WO Although surveys taken on the east wall indicated that radiation Ievels were below
that requiring posting, failure to adequately monitor as the wallboard was being removed could
result in levels requiring additional controls. The board found no other mechanism in place
(other than for scene preservation post accident) to control access to the area,

The Board concluded that on the day of the accident, the work crew improvised additional
methods for wallbodrd removal and handling that deviated from the prescribed hazard controls in
the WO and the AHA without consideration to reanalyze the hazards,

2.4.2. Industrial Safety

The following table identifics questionable conditions found in the PAV, various requirements
from eithet OSHA, SRS procedures, ot the vendor, and the source of identification of the issue.

Table 2-55: Scaffold Obhservations

Conditions Requirements Source of
found in the Observation
PAV Note: Requirements may be paraphrased for brevity.
PAV OSHA SRS Telpro Inc.
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Conditions Requirements Source of
found in the Observation
PAV Note: Requirements may be paraphrased for brevity.
PAV OSHA SRS Telpro Inc.
Tele-1ower® 29 CFR 1926 451(f)(3)- | 8Q-16Rev 12,Pg 17 Model 1101: Per Accident
wing nuts that {Tele-Tower® Scaffolds) | Page 5 - Place Investigation
fasten the end Scaffolds and scaffold 11 connecting beam | Team scene
frames to the components shall be in tapered socket | inspection
connecting beam | inspected for visible Comply with and secure with
ina wedge type | defects by a competent | manufacturer’s assembly | bolt and wing nut
clamp were person before each work | and use instructions as shown
loose shift, and after any
occurrence which could
{“TT-A™} affect a scaffold’s
structural integrity
Locking pins to 29 CFR 1926 451(H)(3)- | 8Q-16 Rev 12, Pg 17 Model 1101: Per Accident
outrigger (Tele-Tower® Scaffolds) Page 8 — Always | Investigation
sections nearest | Scaffolds and scaffold L1 engage the Team scene
wall were not components shall be Comply with outrigger latch inspection
engaged. inspected for visible manufacturer’s assembly | pin before
defects by a competent | and use instructions climbing the
{“11-A, TT-B, [ person before each work Tele-Tower®
IT-C% shift, and after any Adjustable Work
occurrence which could Platform

affect a scaffold's
structural integrity
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Conditions Requirements Source of
found in the Observation
PAY Note: Requirements may be paraphi ased for brevity.
PAV OSHA SRS Telpro Inc.
Non-uniform 29 CFR 1926 451(£}(7)- | None None Per Accident
ladder spacing Investigation
due to height Scaffolds shall be Team scene
adjustment by erected, moved, inspection
worker dismantled, or altered
only under the
{IT-A"} supervision and direction
of a competent person
qualified in scaffold
erection, moving,
dismantling or alteration
Such activities shall be
performed only by
experienced and trained
employees selected for
such work by the
competent person
29
CFR1926 451(e)(6)(iv)-
Be uniformly spaced
within each frame
section;
Competent 29 CFR 1926 451(f)(3)- | 8Q-16 Rev 12,Pg2,3,& | None User findings
Person did not 11,F2 &3 per employee
petform daily Scaffolds and scaffold For shift inspections, CP interviews
inspection and components shall be must inspect the scaffold
find the above inspected for visible each shift and replace tag, Per Accident
violations defects by a competent | if necessary (if damaged Investigation
person before each work | or altered) Team
User did not shift, and after any inspection of
verify Competent | occurtence which could scaffold
Person inspected | affect a scaffold's
Tele-T ower@ structural integI lty
for that shift,
(No mechanism

in place for User
to assure the CP
shift inspection

was completed )

{“TI-A, IT-B,
IT-C%}
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Conditions Requirements Source of
found in the Observation
PAYV Note: Requirements may be paraphrased for brevity.
PAV OSHA SRS Telpro Ine.
Tele-Tower® 29 CFR1926 451(H)(3)- | 8Q-16 Rev 12,Pg2 & Pg | None Per Accident
was moved by 9, E 10 Investigaﬁon
the W but Scaffolds and scaffold | For shift inspections, CP Team
Competent components shall be must inspect the scaffold inspection of
Person did not inspected for visible | €ach shift and replace tag, scaffold
re-inspect defects by a competent | if necessaty (if damaged
person before each work | ©f altered); inspecting
{“T1-A™} shift, and after any scaffold for proper
occurrence which could | placement, erection
affect a scaffold's technique, & structural
structural integrity integrity
29 CFR1926 451(£)(7)-
Scaffolds shall be
erected, moved,
dismantled, or altered
only under the
supervision and direction
of a competent person
qualified in scaffold
erection, meving,
dismantling or alteration
Such activities shall be
performed only by
experienced and trained
employees selected for
such work by the
competent person
Users did not N/A 8Q-16 Rev.12,Pg 3 None Pet employee
inspect Tele- User must tnspect a interviews
Tower® before scaffold before each use
use for hazards and consult

{“TT-A, IT-B,
IT-C™

with CP on questionable
conditions
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Conditions Requirements Source of
found in the Observation
PAV Note; Requirements may he paraphrased for brevity.
PAV OSHA SRS Ielpro Inc.

: Safety chains | 29 CFR 1926 451{g)(1)- | 8Q-16 Rev 12, Pg 19, Model 1101, Pg | Per Accident
not in place E 16 The last person to 7, Step 11- Investigation
while worker on | Each employee on a ascend the scaffold closes | Attach all fow Team scene
platform scaffold more than 10 the ladder access gate, safety chains inspection

feet (3.1 m) above a chain, or sliding bar, between the

{“TI-A"} lower level shall be where provided, to guard rails on

protected from falling to | complete the scaffold each end.

that lower level handrail system

Patagraphs (g)(1)(@)

through (vii) of this

section establish the

types of fall protection to

be provided to the

employees on each type

of scaffold Paragraph

(g)(2) of this section

addresses fall protection

for scaffold erectors and

dismantlers.
PPE-Shoes were | 29 CFR 1926 96- WCP #01085377-01 N/A Per Accident
not pet the Calls for Sturdy work Investigation
standard as Safety-toe footwear for | shoes Team
specified by the | employees shall meet the ) document
employer for requirements and CMP 11-1 1 Rev 3, dated review and
construction specifications in 2/5/07 - Sturdy work shoe examination of
work American National is shoe or boot a thick shoes

Standard for Men's leather or equivalent top,

(Wotk permit Safety-Toe Footwear, a hard rubber o1 Right heel
does not specify | Z41 1-1967 equivalent sole ot heel worn & split.
safety
shoes/boots) 29 CFR 1910 136(a)- 8Q-61, Rev 12, Pg 13,

5612&CMP11-11
{IT-A"} General requirements The | Rev 5, dated 2/5/07

employer shall ensure that
each affected employee
uses protective footwear
when working in areas
where there {s a danger of
foot injuries due to falling
or rolling objects, or
objects piercing the sole,
and where such
employee's fect are
exposed to electrical
hazards.

Paraphrase: The need for
a safety shoe is
determined by and IH or
SE of the individual or
formal hazard analysis
and the scope of the work
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Conditions Requirements Source of
found in the Observation
PAV Note: Requirements may be patraphrased for brevity.
PAY OSHA SRS Telpro Inc.
Obstructions & 29 CFR 1926 451(f)- | 8Q-16 Rev.12, Pg 10, 1.23 | Model 1101, Pg | Per Accident
tripping hazards Use — Do not allow tools, 2- Investigation
left on working & materials, and debris to Team
surface (work 29 CFR 1910 28 (a){(20)- | accurmulate in quantities Tools, materials, | inspection of
platform) that will cause a hazard to | and debris shall scaffold
Tools, materials, and employees working on the | not be left to

{*“TT-A, TI-B, debris shall not be scaffold or passing accumulate $o as
IT-C"} -Tools altowed to accumulate in | nearby to create a hazard
to include cold quantities to cause a on the Tele-
chisel & possibly hazard Tower®
a large Adjustable Work
screwdriver” I'1- Platform
A”
CP allows 29CFR 8Q-16 Rev 12,Pg 11, G- | Model 1101, Pg | Pet employee
workers fo use 1926 451{e)(9)()- Fall protection must be 2- interviews
Tele-Tower® provided for employees
without fall The employer shall erecting or dismantling Before climbing,
protection provide safe means of | Supported scaffolds where | inspect the Tele-
{handrail access for each the installation and use of | Tower®
removed & no employee erecting or | such protection is feasible | Adjustable Work

personal fall
protection)

{:a'[‘ I "B”}

dismantling a scaffold
where the provision of
safe access is feasible
and does not create a
greater hazard. The
employer shall have a
competent person
determine whether it is
feasible or would pose a
greater hazard to
provide, and have
employees use a safe
means of access This
determination shall be
based on site conditions
and the type of scaffold
being erected ot
dismantled.

and does not create a
greater hazard. A
designated CP shall
determine feasibility

Platform to see
that all
guatdrails,
chains, and anti-
sway btaces are
correctly and
securely
installed
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Conditions Requirements Source of
found in the Observation
PAV Note: Requirements may be paraphrased for brevity.
PAV OSHA SRS Telpro Inc,
Employee 29 CFR 8Q-16Rev. 12,Pg9,e8 | When using the Per employee
working from 1926 451(g)(1)(vii)- Personnel must use fall 1177 Tele- interviews
Tele-Tower® protection while on Tower®
platform without | For all scaffolds not incomplete scaffold Extension, work
fall protection otherwise specified in P!atfm'ms six feet or only from the top
paragraphs (g)(1)(i) higher where an platform The
{“T1-B"} through (g){1)(vi) of this ung}Jar'ded./unprotected lower platform is
section, each employee surface exists not designed as a
shall be protected by the work area
use of personal fall arrest
systems or guardrail
systems meeting the
requirements of
paragraph (g)(4) of this
section
Castors not 29 CFR1926 452(w)(2)- | 8Q-16 Rev.12, Pg 20, H4 | Model 1101: Pg | Per Accident
locked, {Manually Propelled 2 - For use be Investigation
manufacturer’s Scaffold casters and Rolling Scaffold) sure all four Team scene
instructions wheels shall be locked casters are inspection

{“TI-B, TT-C"}

with positive wheel
and/or wheel and swivel
locks, or equivalent
means, to prevent

securely instailed
with bolts and
brakes set

movement of the
scaffold while the
scaffold isused in a
stationary manner.
Two people on 29 CFR 1926 451(f)}(1)- | 8Q-16 Rev 12, Pg 10, L Model 1177,Pg | Per Accident
extension 14 - Users must know 3 - Do not Investigation
platform Scaffolds and scaffold | safe working load of the | exceed 400 Ibs Team
overloading components shall not be | scaffold with installed document
maximum weight | oaded in excess of their Extension 1177 | reviews and
limit maximum intended loads | L 18 - Scaffolds must employee
{Manufacturer’s or rated capacities, never be loaded beyond interviews
weight limit was whichever is less their intended load
400 lbs; two capacity
people + tools
and materials
exceeded 400
Ths)
{T'1-B*}
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Conditions Requirements Source of
found in the _ Observation
PAY Note: Requirements may be paraphrased for brevity.
PAY OSHA SRS Telpro Inc.
Extension 29 CFR 1926 451(f)(3)- | 8Q-16 Rev 12, Pg 17 Model 1177: Per Accident
turnbuckle Turnbuckle Investigation
assembly bent Scaffolds and scaffold | Comply with Fastening Team scene
(holds extension manufacturer’s assembly | Assembly — inspection

section ladder to

components shall be
inspected for visible

and use instructions

inspect all parts

lower ladder) not | defects by a competent
addressed by CP, | person before each work
manufacturer’s shift, and after any
Instructions occurrence which could
affect a scaffold's
{“I1-C7} structural integrity
' Model 1101, Pg

Scaffold was 29 CFR 1926 451(f(5) 8Q-16 Rev12,Pg 10L17 |2 Per employee
moved by Paraphrase; Do not move interviews
employees while Scaffolds shall not be | scaffolds while theyare | —Persons shall
employees were moved horizontally occupied, unless the CP | be prohibited
still on it. while employees are on | determines the applicable | from riding on

them, unless they have | requirements per OSHA the Tele-Tower®
{TT-B&C} been designed by a Adjustable Work

registered professional Platform while it

engineer specifically for
such movement oz, for
mobile scaffolds, where
the provisions of
1926 432(w) are
followed

is being moved
Materials, tools,
or equipment
shall not be
stored on the
platform while
the Tele-Tower®
Adjustable Work
Platform while it
is being moved.

29




Conditions Requirements Source of
found in the Obsexvation
PAV Note: Requirements may be paraphrased for brevity.
PAV OSHA SRS Telpro Inc,
Employee 29 CFR 8Q-16 Rev 12,Pg9,¢8 None Per Accident
working from 1926 451(g)(1)(viD)- Personnel must use fall Investigation
Tele-Tower® protection while on Team scene
intermediate For all scaffolds not | incomplete scaffold inspection &
platform without | otherwise specified in | Platforms six feet or employee
fall protection, patagraphs (g)(1)(i)) | higher where an interviews
manufacturer’s | through (g)(1)(vi) of this | unguarded/unprotected
instructions section, each employee surface exists
(above 6 ft) shall be protected by the
use of personal fall arrest
{*T1-C"} systems or guardrail
systems meeting the
requirements of
paragraph (g)(4) of this
section
Workers 29 CFR1926 850(h) — | SWP- Protect employees | None Per Accident
dropping below platform from Investigation
materials from When debtis is dropped | exposure to falling Team scene
elevation without without the use of objects Other falling inspection &
establishing safe chutes, the area onto object protection is employee
zones with which the material is | required in addition to interviews
barmriers {IT-B, dropped shall be hard hats if falling object
IT-C) completely enclosed are possible.
with barricades
Removal shall not be
pertitted in this lower
area until debris
handling ceases above.
Tele-Tower® 29 CFR 8Q-16 Rev 12,Pg 17,18 Per Accident
exceeded 4:1 1926 451(c)(1)- - Investigation
height to base The height of a free Team scene
ratio {I'T-B, TI- | Supported scaffolds with | standing scaffold tower inspection

0

a height to base width
(including outrigger
supports, if used) ratio of
more than four to one
(4:1) shall be restrained
from tipping by guying,
tying, bracing, or
equivalent means, as
follows:
(various means
specified)

shall not exceed four
times the minimum base
dimensions

ANALYSIS:
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The Boaid could not positively establish the exact cause of the IW’s fall In the absence of
objective evidence such as an eye witness or a video of the accident, the Board evaluated several
factors that could contribute to this accident. While all potential fall scenarios are not
specifically documented in this report, many of the potential contributors are analyzed below

The PAYV is an air conditioned space. The outside weather conditions were approximately 94
degrees and 50 percent relatively humidity at 1300 Based on information provided by workers
in the area, the IW was just coming back from a lunch break The IW had changed into
clean/dry work clothes. The IW’s co-workers described his changing of clothes as common
since the IW is known to perspire heavily None of the workers in the area at the time of the
accident described the temperature as a concern  The Board requested and received a review of
medical documentation from the TW’s admission to MCG Health Medical Center by the DOE
Chief Medical Officer The review of information on the admissions report did not reflect or

suggest any heat stress related concems

The Board concluded that the work environment and Personal Protective Equipment (PPE)
requirements did not constitute a condition which may have led to a heat stress related accident.

A large door to the PAV was open to allow for foot traffic and to allow pallet jacks to be used to
remove the debris created by the wotk. Because of the dusty conditions created by the work
activity, some workers were wearing paper dust masks. The requirement in the work package to
wear 1espirators was removed and changed to allow workers to wear dust masks at their own

discretion

Deficiencies attributed to the Competent Person inspections of scaffold erection and/or
modification and User inspections indicate that these were not completed as required at the
beginning of shift, subsequent to a modification, or prior to use The noted deficiencies include
the loose wing nuts, non-uniform ladder spacing, locking pins not engaged for wall side
outriggers (which were completely in to accommodate work close to the east wall), etc  Each of
these issues places the stability of the Tele-Tower® in question It should be noted that the
narrowness of the Tele-Tower® work platform itself and its construction, as erected according to
manufacturer’s instructions, even when space allows for full outrigger extension, is not as stable
as other available options
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Figure 2-66: Example of locking pin not properly engaged on Tele-Tower® B

The Board inspected the Tele-Tower® scaffolds used during the gypsum wallboard D&R work
with attention to the OSHA requirement to maintain the height to base ration of 4:1 or less The
Board determined that Tele-Tower® A (used without the extension installed) which measured
133” high by 51” wheel base, resulted in a ratio 0f 2.61:1

Testimony indicated that Tele-Tower® B and C, were used at full height with extensions
installed which would have measured 210” high by 517 wheel base This would have resulted in
aratio of 4 11:1 This height to base ratio would exceed the OSHA 1926 451(c)(1) requirement

of 4:1

The wotker could have been affected by an overthead cable that was located neai the west laddet
of the scaffold. All four safety chains at the platform edges wete unhooked indicating the TW
may have been exiting the scaffold The overhead cable within 15” of the end of the platform
(possible interference to egress) is the item that may have contributed. The cable height was 63”
above the working platform This would have been about chin high to the IW while standing on

the platform
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Figure 2-77: Cable near end of scaffold where IW fell

The non-uniform ladder spacing between approximately 5” and 7’ off the ground provided
another potential opportunity for a misstep and fall.

The activity of the IW at the time of the injury only required sturdy work shoes/boots as
indicated by the Woik Package The shoe has no ANSI or ASTM rating per manufacturer’s
information or found on the shoe itself. The soles of the shoes are soft rubber But, most critical
was the condition of the soles of these shoes; they showed obvious wear particularly on the right
foot at the heel’s right side a % split limiting the grabbing ability on that pottion of the heel
The shoe does not have a definite heel separate from the sole or a raised heel distinct from the
1est of the sole. In addition, previous activities by the majority of the work crew included
potential material falling on toes and use of tools that should have required safety shoes. ie.
handling/using a reciprocating saw, handling wallboard pieces of 25 or more pounds at heights,
and the need for good slip 1esistant footing to work in settled wallboard dust.

Obstructions and tripping hazards were found on (cold chisel) the work platform. In addition,
the screwdriver on the floor near the base of the Tele-Tower® cannot be excluded as a possible
slipping/tripping item that may have been knocked from the work platform The accident Team
did not find any gouge/scrape on the floor or any marks on the tool indicating it fell from the 12’
high platform, although it’s entirely possible it did so without leaving such indication. Both
8Q-16 & the manufacturer’s instructions caution against these hazards The other two Tele-
Tower®s also had tools and debris found on them
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The following items are not directly 1elated to the accident but identify other unsafe behaviors or
conditions:

s The handrails removed by the Competent Person and a worker on Tele- Tower® “B”
from their positions on the side ladders is an unsafe activity that requites each to hold the
frame’s vertical ladder with a three-point stance and using the frame’s remaining fiee
hand to remove each handrail

o Tele-Tower® “C” was being used by the IW and another worker eatlier in the moming
with tools and materials that exceeded the 400 lbs weight 1estriction for an extension
Model 1177 Tele-Tower® setup In addition, the workers moved the Tele-Tower®
while workers were still on the scaffold.

+ Tele-Tower® “B” two of the four casters nearest the wall were also not locked and the

el 7

outrigger pins were not engaged at the “in” position

o Tele-Tower® “C” four of the four casters were not locked and the outrigger pins wete not

{3} )

engaged at the “in” position

¢ Tele-Tower® “C” had its extension stabilizers (“Tumbuckle Assembly” for extension
ladder stabilizing) bent such that the “C” connecting fitting at both ends was stretched to
the point that it could have sprung off if further stressed This would have seriously
affected the extension’s stability This was not caught and corected by either the
Competent Person in his daily inspection o1 by the user. This stretched condition was
almost certainly a long term (tumber of days or even weeks) phenomenon from over
tightening many times

o Tele-Tower® “C” intermediate platform was used by a worker to help secure a larger
than planned section of wallboard being cut This piece was so large that the workers had
to cut it before they could safely lower it Their solution was for one worker to climb
down to the intermediate platform, used to store tools, and steady the piece of wallboard
while the person above finished cutting it up. This meant that the intermediate platform
without rails was used by the holder The worker used the Tele-Tower® bracing for the
upper level to secure his body while holding the wallboard Nonetheless, the worker was
above the 6” elevation on this platform without mid-rails and handrails or personal fall

protection

o Materials being removed from the wall included wallboard pieces, metal wall studs, and
small pieces of concrete Initially, these were handed down to lower level Tele-Tower®
work platforms to workers at floor level Later, some of this material was simply
dropped to the floor This is in violation of OSHA regulations for demolition which
requires such areas to be barricaded off at a safe distance for workers during that period
and later stopping that type of work for cleanup of the drop zone atea.

o The Tele-Tower® working platform height was 133" high which resulted in 6” spacing in
the ladder rungs at the transition point from the lower to upper section. All other ladder
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rungs were on 12 centers

The Board concluded that the configuration, inspections, and use of scaffolding did not meet the
requirements of OSHA.

2.4.3. Fitness for Duty

The Board was provided information from several soutces that the IW was known to have
walked with a limp due to a chronic medical condition affecting the knee. The Board discussed
this information with the TW’s supervisor, with the site medical staff, and reviewed the IW’s
medical file No work restrictions wetre identified for the IW The IW has successfully met the
requirements of the Human Reliability Program Based upon analyzing the information
provided, the Board concluded that fitness for duty was not an issue.

2.4.4. Emergency Response to Injury

On 7/1/2011, at approximately 1335 Friday afternoon, while climbing on a Tele-Tower®
scaffold to support wotk in the PAV, an employee fell to the floor At 1338, a call was made on
the Savannah River Site 3-3911 emetgency number to the Savannah River Site Operations
Center (SRSOC) from a fellow worker tequesting medical assistance at 105-Kilo Area The
SRSOC dispatched Stations 3 and 903 immediately to the area at 1338 for a man who had fallen
Upon dispatch paramedics tequested additional information from the SRSOC as it became
available Squad 3, Medic-103 and 903 responded to the scene with Medic 101 advising from
the Central Shops area. The shift manager contacted the SRSOC via phone at 1341 and stated
that the man who had fallen was unconscious and bleeding. At 1343 the WSI-Savannah River
Site (WSI- SRS) helicopter was placed on standby by the responding Savannah River Site Fire
Department (SRSFD) Captain when he received information that an employee had fallen
approximately 8’-10° and was unconscious. The SRSFD Captain also requested Medic-101 to
respond for assistance The Facility Emergency Response Organization was activated at
approximately 1340 by the Facility Central Control Room (CCR) The facility first aid
responders whose training include Basic First Aid, Cardiopulmonary Resuscitation (CPR), Blood
Borne Pathogen training, and Automated External Defibrillator (AED) training, along with the
Operations First Line Manager arrived on scene with first aid kits in approximately 2 minutes
after being activated by the CCR  Once on scene the first aid responders observed the injured
person bleeding from the head lying on his back with his arm around the Tele-Tower® outrigger
wheel Per interviews the first aid responders and facility workers attempted to restrain the
patient from moving to prevent further injury The facility first aid responders also placed a
towel near the patients head for padding and attempted to control the bleeding from the head by
placing bandage material to the wound

At 1345, the first paramedics arrived at the KAC and at 1348 were on scene with the patient
The paramedics stated upon artival that they observed the injured person lying supine on the
floor being restrained by the first aid responders and the facility employees. The patient was
bleeding from a laceration to the back of his head and that the facility first aid responders were
attempting to control the bleeding. The patient was combative and verbalizing incoherent
statements At 1348 the SRSFD Captain requested that the SRSOC have the WSI helicopte:
respond to the KAC and to coordinate the landing with the KAC WSI personnel  The
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paramedics continued to confrol bleeding and to attempt the stabilization of the Cetvical-Spine
The paramedics from Medic-103 arrived at the KAC at 1346 and at the patient scene via foot
from the DAC-2 (secutity gate) at approximately 1350 Medic-103 paramedic advised that
Medic-103 would be delayed due to a security gate malfunction. Paramedics from Medic-101
arrived next at the KAC at 1348 and noticed that the DAC-2 gate was shut down so they
abandoned their truck outside DAC-2 gate and grabbed equipment off of Medic-103 and
preceded to the scene The paramedics prepared the patient for transport with full spinal
precautions pet approved protocols by applying a C-collar and Reeves sleeve. While packaging
the patient in the Reeves sleeve the Tele-Tower® was moved by the paramedics by unlocking
the wheels and moving it to the left approximately 18”-24” so they could safely care for the
patient without restrictions At 1357 the WSI Helicopter landed in the KAC outside the gated
area. Also, at this time Medic -101 1equested that the SRSOC contact the Medical College of
Georgia (MCG) Health Medical Center to advise them that a patient was being transported to
their facility by helicopter The patient was transported to the WSI helicopter at 1359 and at
1406 the WSI helicopter departed en route to the MCG Health Medical Center with two (2)
paramedics to maintain care The patient arrived at the MCG Health Medical Center in 13
minutes. The SRSFD EMS Report stated that oxygen was administered at a flow rate of 15
liters/min and that an IV was attempted 3 times without success because of the combative nature

of the IW

ANALYSIS:

Although there was a delay caused by the DAC-2 security gates, the total time from the SRSOC
dispatch to the paramedics responding, assessing, treating, packaging and transporting the patient
was acceptable.

» Paramedics were on scene in 8 minutes after dispatch

e Paramedics were on scene for approximately 20 minutes

o Patient was transported to the MCG Health Medical Center in 13 minutes

Note Facility First Aid Responders were on scene in approximately two (2) minutes after being
dispatched by the facility CCR and approximately four (4) minutes from the initial 3-3911 call

The Savannah River Site is aware of the emergency response vehicle access delays at the KAC
vehicle trap duting this incident and is taking this opportunity to evaluate operational procedures
to eliminate this issue in the future. Also, during this investigation it should be noted while
reviewing many resources for timelines, small variations of response times were observed
especially when trying to investigate times for the response vehicles accessing the KAC

The Board concluded that although the vehicle access delays did not adversely affect this
accident, SRNS should evaluate and improve the vehicle access control during emergencies

The Board also concluded the overall emergency response for this incident was timely and
proficient.
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2.4.5. Human Performance Improvement (HPI)

The goal of Human Performance Improvement (HPI) is to facilitate the development of a facility
structure that recognizes human atiributes and develops defenses that proactively manage human
error and optimize the performance of individuals, leaders, and the organization. The DOE
handbook DOE-HDBK-1028-2009, Human Performance Improvement Handbook Volumes 1
and 2 desctibes the Human Performance program and tools used at DOE sites For purposes of
this investigation, the Board looked at Human Performance to determine if there were any issues
played a part in this event Human error is not a cause of failue, alone, but rather the effect o
symptom of deeper trouble in the system A 1eview of Human Performance is a review of
people’s abilities, tasks, and operating environment to determine if the organization supported
them for success

During the interviews, personnel stated that they were uncertain what the roles and
1esponsibilities were for the Superintendent and Foremen Previous to the event day, personnel
stated they were unsure who the Superintendent and Foremen were until sometime in the
afternoon. The facility had no defined roles and responsibilities for Foremen. Workers and
supervision asked to desctibe supervisory functions for Foreman and Superintendents only
desctibed them giving the pre-jobs

The pre-job briefing checklist section III covered HPI tools but there are no marks on section III
of the pre-job briefing checklist used for the PAV job None of the personnel interviewed
indicated that section III was reviewed in the Pre-jobs petformed As the job progressed over
several days the pre-job briefs to new workers who were not given the original pre-job did not
use the pre-job checklist The pre-job briefings on the day of the accident did not discuss all of
the hazards, did not involve all of the workers, and did not 1eview HPI other than to remind
people to remembet to perform peer checks The DS (IW) directed one worker to start work
after a discussion of how to perform the task without a discussion of the hazards o1 signing the

SWP and p1e-job briefing

On the day of the accident, the Superintendent and both Foremen were appointed (detailed) to
their positions. As detailed superintendent and foremen, they were not provided any additional
training on performing their appointed supervisory 1ole. On the day of the accident, all three
designated supervisors were actively engaged in removing wallboard

As the job progressed, questions were 1aised about the methods being used to remove the
wallboard The DS (IW) responded with “let me show you” and the task was performed even
when the action involved reaching beyond the end of the scaffolding o1 pulling on the wallboard
with enough force to cause the Tele-Tower® to rock Additionally, thete wete two instances
where supervision directed the scaffolding to be moved by workers on the ground to a new
location while it was extended (~ 16), while it contained tools on the work platform, and while
wotkers were on top of the scaffold.

After lunch, C2 and DCF removed the upper handrails of a Tele-Tower® while standing on the
ladders at each end The scaffold was approximately 12° 6” high when they removed the upper
handrails, C2 used the scaffolding without properly installed handrails. Additionally, scaffold
users were moving and adjusting the height of scaffolding without an inspection by a “competent
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person” being performed before use.  Workers woiking from scaffolding allowed materials to
drop to the floor without controls to prevent workers from being struck  Workers were removing
pieces of wallboard about 2° by 3° A worker removed a laige piece of wallboard (3°-4° by 5°)
To reduce the size of this latge piece of wallboard, a worker stood on an unapproved section
(middle) of the scaffold to hold the wallboard while another worker cut the piece to a
manageable size The wallboard was dropped to the floor

None of the workers interviewed by the Board stated that they wused HPI tools The
Superintendent reminded wotkers to do “peer checks” When asked how a peer check might be
used on this job, workers gave an example “as having someone look at a broom to see if it was
safe to use” Managers, when asked how a peer check might be used, said that supervisors and
field engineers performed peet checks of the craft workers when they review their wotk No
evidence of peer checking being performed by the participants was found by the Board.

HPI Tiaining for the workers (craft and supetvisors) was provided starting in 2008, The HPI
training was about 2 5 houts long Management stated that that were not sure all of the craft
wotkers had received the 2 5 hours of HPI training due to personnel being out when the training
was given and due to new personnel being hited. Personnel periodically receive briefings on
HPI during “Heads up briefings” and Monday morning safety meetings

Management expectation was that craft supervision would oversee the workers HPI tool usage
and coach workers on proper tool usage Management issued a memo to construction craft
supervision in November 2008 ditecting craft supervision to perform Jobsite Reviews The
requitement to petform Jobsite Reviews is still in effect but no Jobsite Review documentation

was found in the WO
ANALYSIS:
2451 Human Performance During the Event

The conditions surrounding this event included error precursors and organizational weaknesses
that likely contributed to the event. Eiror precursors increase the ertor rates of personnel
Organizational weaknesses set conditions that can cause errors or where a human error can cause
an event The Board reviewed the event scene, reviewed the associated documents, and
interview personnel to identify the error precursors and organizational weaknesses

2452 Error Precursors

Based on the testimony of the personnel involved, on the day of the accident, error precursors
involving task demands, individual capabilities, and human nature were apparent. Error
precursors are unfavorable conditions at the job site that increase the probability of personnel
making an ertor while performing their tasks The effect of the error precursors on the accident
is not directly known but eiror precutsors increase the probability of error and human error is the
cause of most events The Board identified the following error precursors;

¢ Unclear goals, roles, or responsibilities — Personnel stated they were uncertain what the
roles and responsibilities wete for the Superintendent and Foremen The role of the
supervision was not clear to the work force For example, on one of the days leading up
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to the accident, personnel were unsure who the Superintendent and Foremen on the PAV
job were until sometime in the afternoon. The facility had no defined roles and
tesponsibilities fotr Foremen and workers and supervision were unable to define
supervisory functions except for giving the pre-job  On the day of the accident, both the
Superintendent and both Foremen were detailed to their positions but the otganization
had not provided any additional training on performing their assigned duties  Evidence
was presented that all three supervisors (Superintendent and 2 Foremen) were actively
engaged in the work the same as craft workers the day of the accident and not focused on
overseeing the work to ensure that it was being petformed safely The evidence indicated
this error precursor directly affected management’s role of coaching workers on propet
behavior and reinforcing expectations for wotking within the controls on the day of the
accident

Hazardous attitude for critical tasks — On numerous occasions’ personnel
demonstrated a perception of invulnerability while performing safety critical tasks
When personnel questioned work activities they were told “let me show you” and the task
was performed while demonstrating risky behaviors For example, after lunch on the day
of the accident, C2 and DCF removed the upper handrails of a scaffold while standing on
the ladders at each end of the scaffold This resulted in both workers working from
ladders approximately 12 6” off of the floor without fall protection. More impottantly,
the handrails were removed so C2 could work on the scaffold without the handrails being
installed. During the day of the accident there were two instances where scaffolding was
moved by workers on the ground to a new location while it was extended and workers
were on top of the scaffold When, in an effort to demonstrate that the wallboard could
be removed faster, a worker removed a large piece of wallboard, another worker stood on
an unapproved section of the scaffold to hold the wallboard so the first worker could cut
the piece into a manageable size Because there was no lower wotker on a scaffold to
hand the piece to, the wallboard was dropped to the floor Although it is uncertain what
the 10le this error precursor might have played in the IWs fall, the evidence indicated that
this error precursor placed workers at risk of injury on the day of the accident

Inaccurate risk perception — The Boaid determined that, on the day of the accident,
personnel were taking risks with an inaccurate understanding of a potential consequence
or danger. Personnel defeated defenses or failed to recognize degraded defenses without
recognizing that people are fallible, and even the best people make mistakes. Fot
example, moving the scaffold to a new location while it was extended and workers were
on top of the scaffold defeated several safety features of the scaffold. A simple error like
jerking the scaffold could have resulted in the scaffold tipping over and two wotkers
falling 16’ to the floor. With the defenses defeated or degraded all it would take is an
error to cause an event yet the first principle of Human Performance is “People are
fallible, and even the best people make mistakes.” Personnel that have been trained in
HPI should have had a “healthy uneasiness,” knowing that people will make mistakes
They should be watching for errors so they can be corrected before there are unwanted
consequences The error that caused this accident is unknown, but it is known that the
defenses were not adequate to prevent an error fiom 1esulting in an accident The
accident could have easily been fatal and yet the risks taken throughout the day of the
accident that could have resulted in a similar accident or injuries
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2453

Accident Failed Defenses/O1ganizational Weakness

Defenses are comprised of any human, technical, or organizational features used to defend

the

facility, property, envitonment, and personnel against the hazards The primary hazaid is

human error Defenses against hazards include things like procedures, physical interfocks,
redundant equipment, and shielding, as well as those that rely on people, such as self-
checking, peer-checking, three-way communication, reviews and approvals, and supervisory
oversight Based on the testimony of the personnel involved, on the day of the accident, the
degraded defenses that were found by the Board are listed below

Self Checking — None of the wotkers interviewed by the Board stated that they
performed self checking Self checking is an aftention management technique to help
focus attention on the appropriate component, to think about the intended action and its
expected outcome before performance, and to verify results after performance It is
particularly effective during skill-based tasks like the activities being petformed in the
PAV. If used corectly, self checking boosts attention at important points in an activity
before an important action is performed. Had workers checked that scaffolding wheels
were locked (scaffold C) before climbing on the scaffold; workers would not have been
put at risk of falling, due to a sudden shift of the scaffold

Peer Checking — The Board was told that the Designated Superintendent (IW) often
reminded wotkers to do “peer checks”. When the Board asked personnel how a peer
check might be used in this work activity, workers described having someone look at a
broom to see it was safe to use. When managers were asked the same question they said
that supervisots and field engineers performed peer checks of the ciaft wotkers when
they review their wortk No evidence of peer checking being performed was found by the
Board

Peer checking involves two individuals wotking together at the same time and place,
before and during a specific action where a human etror could cause unwanted
consequences. Peer checking augments self checking by the performer—it does not
replace it The purpose of peer checking is to prevent an error by the performer This
technique takes advantage of a fiesh set of eyes The peer, an individual familiar with the
activity, may see hazards the performer does not see. Peer checking is intended to be
informal; people can apply peer checks at any time to any work situation to help them
avoid mistakes Peer checks can be requested by anyone and performed by anyone
familiar with the task and trained in the peer checking technique

Knowledge/Training — The evidence that the Board 1eviewed indicated that the workers
involved in this accident had received training on HPI several years before the accident
Additionally, personnel receive periodic briefings on HPI during “Heads up briefings”
and Monday moming safety meetings The Board was told that the DS (IW) often
reminded workers to do “peer checks” No other HPI tools were evident in this work

activity

The peer check tool was weakened by the vagueness of the application  Applying the
defense to relatively insignificant actions degrade people’s application over time Many
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activities are not important The potential exists that peer check might not be applied
when it is really important. Recurring use of the peer check tool for all actions,
regardless of their risks, will dilute the effectiveness of the tool in the long 1un

Implementation of HPI tools needs to be supported by supervision setting expectations
for HPI tools usage and coaching workers on proper tool usage. In this instance, there
was no evidence that craft supervision teinfoiced expectations for HPI tool usage or
coached employees for inappropriate bebavior The craft supervision was given the same
HPI training that the workers received but management expectation was that craft
supervision would oversee the HPI tool usage and coach workers on proper tool usage

Another example of HPI implementation not well being supported is the Jobsite Review
In response to a series of site incidents, management issued direction for craft supervision
to perform Jobsite Reviews in November of 2008  Even though this direction had been
effect for 2-% years it had not been formalized. The Board was provided no
documentation to suppott that the detailed supervisors had been trained in its use In
accordance with the issued direction, there should have been multiple Jobsite Review
sheets in the woik package No Jobsite Review documents were found in the work
package Management did provide a copy of one Jobsite Review sheet that was
performed on 6/23/11 (before the work was staited) No Jobsite Reviews were
documented for the subsequent shifts.

The knowledge and training of workers and craft supervisors failed to support successful
implementation of the HPI tools to mitigate for expected human error

Pre-Job Briefing — The pre-job is an important part of understanding the planned task,
associated hazards, for reviewing the controls, and to discussing the HPI tools that will be
applied The pre-job briefing checklist section III covered HPI tools but there are no
marks to indicate which tools were discussed and none of the personnel interviewed
indicated that section ITI was reviewed in the Pre-jobs performed The lack on the initial
pre-job briefing inhibited the ability of supervisors to consistently cover key elements in
subsequent briefings as new personnel were assigned the task As the job progressed
over several days the pre-job briefs to new workers who were not given the original pre-
job did not use the pre-job checklist The pre-job briefings on the day of the accident
wete informal, failed to fully discuss the hazards, did not involve all of the wotkers, did
not review HPI other than to mention for people remember to perform peer checks. The
Board concluded that on the day of the accident, the pre-job failed to prepare the workers
to propetly petform the task safely.

Management/Supervisor Invelvement and coaching - Managers and supervisors must
provide specific feedback to the performer when at-risk practices are observed. Without
coaching and correction, personnel tend to become comfortable with the hazards and the
use of HPI tools tend to diminish

Further, a high performing organization nurtures the belief that when production and
safety conflict, safety will prevail. Leadership practices must demonstrate safety over
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production. The true values of an organization are reflected in the observed acts of its
people, especially its managers

The Boaid did not see any evidence of management placing production over safety
However, the dynamics in this work group were such that this crew made decisions to
take risks. On the day of the accident, the Boatd determined that DS, DLF and DCF did
not demonstrate and teinforce safe work practices Examples of the craft supervision
defense failing include:

— To allow a worker to work without necessary handrails, supervision assisted in
the removal of scaffold handiails while standing on the scaffolding ladders
without fall protection,

— Supervision directed the movement of scaffolding while it was raised, loaded with
tools, and with personnel on board, '

— Supervision demonstrated risky behavior by reaching beyond the ends of the
scaffold to perform work and pulling haid against the scaffold when removing
wallboard, and

— Supervision encouraged one worker to start work after a discussion of how to
petform the task and without a discussion of the hazards or signing the work
package

The Board determined instead of demonstrating a value for safety and providing
feedback to workers when at-risk practices were observed, the detailed supervisors
demonstrated o1 altowed 1isky behavior Although it is not apparent that the failure
of this defense directly led to the accident, the actions listed above represent
numerous instances of personnel being placed at risk of a significant accident that

day

The Board concluded that there are several opportunities for SRNS to learn from this
event to improve the implementation of their HPI program. Implementation needs to
ensure:
- People consistently use the HPI tools to:

1 Catch human errors before they have unwanted consequences and

2 Identify and climinate organizational weaknesses that provoke error.
- Leaders are:

1 Facilitating open communications,

2. Reinforcing desired behaviors,

3 Eliminating latent organizational weaknesses and

4

Demonstrating a value for error prevention
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2.4.6. Integrated Safety Management System Implementation

As required by 48 CFR 970.5223 — 1, Integration of Environment, Safety, and Health into Work
Planning and Execution, the contractor has established an Integrated Safety Management System
(ISMS) program description with a suite of procedures for program implementation. SRNS
successfully completed a Phase 11 verification of ISMS as validated by DOE-SR on 6/29/2011
The following describes the determination of the Board in relation to implementation of the
ISMS core functions and guiding principles into the work activity

2461 Define the Scope of Work

The Board determined that the scope of work for the WO being performed on the day of the
accident contained sufficient information to develop detailed work instructions However, Step
4 19 contained what amounts to a broad scope statement that, on its own, lacked sufficient detail
and controls to ensure that the specified work activity could be safely executed The lack of a
coordinated approach to wallboard and stud removal did not consider the instability of the
temaining wallboard on the backside of the wall directly in front of Tele-Tower® “A”.

2462 Identify and Analyze Hazards Associated with the Work

The decision of the planner to develop the initial draft of the AHA and routing it electronically
for 1eview and approval bypassed an opportunity for group synergy and discussion regarding
approach to the task and hazard mitigation. Identifying the type of scaffold upfront (although
the Board acknowledges the benefit of worker input into the process) did not allow evaluation of
an alternate methodology for the elevated work

The Board concluded that identifying the type of scaffold upfiont did not allow evaluation of an
alternate methodology for the elevated work.

2463. Develop and Implement Hazard Controls

Mitigation for the hazards identified for the work was ambiguous and relied heavily on the
training and qualification of the individual workers Scaffold inspection recerds and the as found
condition of the equipment indicate that there are weaknesses tegarding compliance for both the
scaffold user and competent person inspections The AHA identified “other falling object
protection” in addition to hard hats, but the Board was unable to verify that any such measures
were in place, such as toping and posting the area. The use of proper lifting techniques was
stated in the SWP, but there was no correlation to the weight and size of the wallboard being
removed. Finally, the jobsite contained both falling object hazards (creating a foot impact risk)
and a sharp object puncture hazard from the various screws taken out during D&R. Only sturdy
shoes (as defined by company procedure) were prescribed for the work

The Board concluded that the prescribed hazaid controls for the work were not sufficiently
tailoted to the work activity, placing the workers at increased risk to workplace injury.
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2464 Perform Work Within Controls

During interviews, workers cited numerous instances where actions taken on the day of the
accident deviated from prescribed hazard conirols in the SWP.  Scaffold inspections did not
reflect that the required inspections were conducted or verified following adjustments and
modifications as required by the green tag Additionally, the vague content of the work step
being performed at the time the accident occurred caused the group to develop different
approaches to task accomplishment as they progressed without re-evaluating potential hazards
and implementing additional controls

The Board concluded that the work was not being performed within the controls specified in the
WO on the day of the accident.

2465 Provide Feedback on Adequacy of Contiols and Continue to Improve Safety
Management

The Board reviewed feedback and improvement mechanisms by both DOE and SRNS

The DOE-SR technical assessment program is governed by Savannah River Manual SRM
226.1.1D, Integrated Performance Assurance Manual DOE-SR AMNMSP and the Office of
Safety and Quality Assurance uses an annual assessment plan to schedule planned technical
assessments for the year. These assessments are documented in the Site Integrated Management
Total Assessment System (SIMTAS) Assessments that identify a Concern, Deficiency,
Observation, or Good Practice are reviewed by the DOE-SR Management Review Board and
forwarded to the appropriate contractor for resolution or for information in the Monthly

Assessment Repoits

Day-to-day field oversight of K-Area activities are performed by the two assigned Facility
Representatives from AMNMSP (line management) The Office of Safety and Quality Assurance
also provides AMNMSP matrix support in the oversight of construction safety Management
walkthroughs are also conducted by senior DOE management The Board reviewed the
assessments in SIMTAS and found that the Facility Representatives and OSQA safety personnel
have performed assessments in K-Area including the PAV area. A variety of functional areas
were assessed over the last twelve months including scaffolding, work control and planning,
safety basis verifications, material receipts and construction activitics. When necessary,
deficiencies were identified and formally communicated to SRNS via the Monthly Assessment
Reports and monthly contractor performance feedback meetings

Contractor Assessment Activities

SRNS implements the self-assessment process in accordance with Manual 12Q, Site Assessment
Manual, Procedures SA-1, Self-Assessment, The Board reviewed the SRNS self-assessments
which consist of the Management Field Obsetvations The main purpose of the Management
Field Observation Program is to get managers in the field The VP, Division, Depattment, and
Group managers are asked to complete the following main tasks: 1) Meet the personnel in the
field, 2) Better understand the field processes and how their disciplines affect the site mission, 3)
Periodically take senior management’s messages on safety, president’s directives, and other




areas directly to the wotkers Ten MFO’s were found that had reviewed the PAV work area but
all of the MFO’s occurred before the wallboard removal activities commenced Only one issue
was found (banier 1ope down) in the ten MFO’s The Board interviewed a Project Manager who
had looked at the work area but he did not enter the PAV work atea because of the dusty
conditions The project manager did not write a MFO. For the wallboard removal activities, 4
out of the 7 days worked were backshift days No MFO’s were found for backshift (outside
normal woik hours) work activities in the 105-K building for the last 12 months The Board also
interviewed the Deputy Construction Manager who stated that MFO were performed but not
always formally documented

SRNS also has a Facility Evaluation Board (FEB) that provides SRNS senior management with
an independent contractor assurance system The FEB consists of subject matter experts who
assess certain areas of a facility or program in two week intervals. The Board reviewed the recent
FEB assessments for K-Area which included the following functional areas; conduct of
operations, safety and health, engineering, fire protection, maintenance, and radiological
controls The functional area of work planning and control was included in these assessments.
No major o1 minot deficiencies were identified by these FEB assessments that are pertinent to

this accident

The Board reviewed feedback from the SRNS Behavior-Based Safety (BBS) progtam In BBS
observations, trained observers monitor their peers’ safety behavior on a regular basis. The
objective of the observation and feedback discussion is to allow the worker to identify the
hazards associated with a particular task BBS observations Functional Area 140 for
Ladder/Scaffold Safety utilizes the following lines of inquiry, ladder selection is appropriate,
ladder setup is correct, ladder use, verified tag before use, selected appropriate alternative,
propetly mounted scaffold, properly loaded scaffold The Board reviewed the last twelve months
of BBS observations and noted no adverse trend in the area of Ladder/Scaffold Safety.

The Board recommends that SRNS modify its oversight approach to increase the frequency of
oversight activities on off-shift woik and observing work evolutions involving “industiial”

hazards

Performance Analysis (PA) — Performance Analysis is a method of reviewing data (issues,
incidents, events, problems, etc.) to determine if commonalities exist within, and among, the
previously identified problems and/or events The basis for these reports is DOE M 231 1-2,
Occurrence Reporting and Processing Operations Information, but also includes non-ORPS
reportable events This PA process has been used for several years and the Board teviewed the
quarterly PA reports from 4QFY10 through 3QFY11 The Board’s review of the PA reports
showed an upward trend in the construction functional area because of quality assurance issues at
the Waste Solidification Building under construction in F-Area. There were no adverse ftends o1
1ecurting open issues identified in any area related to this accident.

Previous Occurrences and Lessons Learned
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The Board reviewed fifty-one prior ORPS events related to scaffolding Only one has similar
effects to this accident but has no effective lessons learned that could have prevented this
accident. EM-ID--CWI-IWTU-2011-0004, Employee Falls from Scaffolding L adder, Fracturing
Foot. On 4/12/11, a URS laborer employee was ascending a scaffold ladder. As the employee
was climbing the ladder, he lost his grip and fell approximately nine feet to the ground where he
landed feet first and then rolled on his side The fall resulted in a fracture to the laborer's right
foot

The Board reviewed forty two DOE Lessons Learned repotts (2004 — 2011) from the Operating
Experience System telated to scaffolding None of the lessons learned were directly pettinent to
this accident from which preventative measures could have been taken

In K-Area from January 1, 2011 to Fuly 1, 2011 the contractor conducted five Site Iracking and
Reporting (STAR) Self assessment reports examining scaffolds; and from July 1, 2010 to Tulyl,
2011 the coniractor conducted seven STAR self assessments. Of these, all were conducted by
supervisors and project personnel; none were conducted by safety professionals None of these
assessments found any items of significance.

For SRS, there have been 270 STAR Self assessments by supervisors, project personnel, &
safety professionals looking at scaffolds in the years’ time from July 1, 2010 through July 1,
2011 Various findings have arisen but none changing the progtam aspects or requiring majot
changes to the procedures o1 processes or creating major changes to performance of scaffold
work.

Worker Feedback - Documentation was not found for worker feedback except that the
carpenters wete asked on what type of scaffolding they preferred during the work planning phase
and they said Tele-Towers® Personnel indicated that they raised issues informally to their
managets but there was no documentation on the issues being raised or how the issues were
addressed. For example, a worker spoke up when the scaffold was moved with people on it and
the person said it did not occur again This was a missed opportunity for management to pause
the job and reinforce expectations for safety. When asked personnel said that they felt that
adequate action had been taken when they raised issues. Additionally, the Board reviewed both
DOE and SRNS Employee Concetns cases and found no issues similar to the accident

The Board concluded that numerous feedback mechanisms are implemented at SRS These
feedback mechanisms did not identify similar deficiencies as identified by the Board.

2466. Guiding Principles of ISMS

In addition to the guiding principles indicated above, the absence of defined roles and
tesponsibilities for the detailed superintendent/foremen indicates a weakness in establishing and
enforcing clear and unambiguous lines of authority and responsibility Competence,
commensurate with responsibility issues are evident in the deficiencies found on the scaffolds
and lack of rigor in performing required inspections Additionally, risky behaviors being
displayed by the group coupled with a lack of safety professional and supervisory oversight
indicates that resources may not have been effectively allocated to support the task.

46




The Board concluded:

There was no defined process for detailing workets to foreman and superintendent positions.

No management expectations or position responsibilities were identified for the position of
foreman or detailed foreman.

There was no established process to assure all workers at the job site understood who the detailed
foremen and detailed superintendent wete on the day of the accident

Also, risky behaviots being displayed by the group coupled with a lack of safety professional and
supervisory oversight indicates that resources may not have been effectively allocated to support

the task.

2.4.7. Scaffold Safety Training

SRNS Manual 8Q, Procedure 16 (8Q-16), Rev 12, 01/31/2007 requires employees who perform
before shift inspections ot perform work while on scaffolding must attend site scaffold ttaining
o1 have attended equivalent training as presctibed by OSHA Site training shall be based on
training criteria provided in OSHA 1926 454 (a) (1-5) scaffolds, (b) 1926.1060 (a)(1)(i-v)
ladders and 1926 503 (a)(1)(2)(i-viii) fall hazards Personnel who erect, disassemble, move,
operate, repair, or maintain scaffolds must attend site ladder, scaffold, and erectors training or
have attended equivalent training as prescribed by OSHA 1926 454 (a) (1-5) scaffolds, (b) (1-4)
erectors, () 1926.1060 (a)(1)(i-v) ladders and 1926 503 (a)(1)(2)(i-viii) fall hazards

8Q-16 tequires that employees who erect, use o1 disassemble Tele-Tower® scaffolds must
review the manufacturer’s training video if it was not part of the initial training before
performing such tasks. The current training course for Scaffold and Ladder Safety for Users” is
SRNS Course number TMAR4400 The Board reviewed the lesson plans both for the classroom
portion and the practical exercise (Job Performance Measure) and took the computer-based
training version. The current training course does discuss scaffolding currently in use at SRS
including the Tele-Tower® scaffold assembly/disassembly and use.

8Q-16 requires employees who serve, as scaffold and related fall protection competent persons
must attend site training or have attended equivalent training as noted in the OSHA requirements

above,

8Q-16 states that the decision to 1etrain employees shall be based on changes at the wotk place
or changes in the types of equipment or related wotk that present hazards to which as employee
has not been previously trained. Retraining shall also be based on supervision’s evaluation and
belief that an employee lacks the skill or understanding needed for safe work involving the
erection, use or dismantling of scaffolds, and ladders Each such employee shall be retrained to
recognize the new hazards in the workplace, or so that the requisite proficiency identified by
management is regained. The retraining program shall be aligned with the criteria and training
elements described in the OSHA 1926 454(c)(1-3)

A qualification card is tequired for an OSHA Scaffold Competent Person (Supetvisor) as
required in Attachment “D”. The qualification standard delineates the process for meeting the
requirements of OSHA Competent Person 1926 451 associated with the inspection of scaffolds
A current completed qualification card was submitted to the Board for DFC dated 10/11/2010.
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Training Courses

SRNS Training Department provided the Board with a mattix of training equivalency fo1
scaffold work qualifications The equivalency is shown in Table 2-6 below at the time of the
accident The training equivalency extends to a 1997 training course titled “Fall Protection™ for
six of the craft workers. This scaffold equivalency was determined by SRNS training to be
equivalent to the current SRNS training course “Scaffold and Ladder Safety for Users” Course
number TMAR4400 as shown in Table 2-6 This current course for scaffold and ladder safety
has been available since 05/24/2007. Only two of the eight craft workers had completed the
current course TMAR4400 prior to the accident

The Boaid reviewed the training course ES200027 Fall Protection that has been credited as an
equivalency in 1997 to the current training and noted that it only discusses fall protection and not
the specifics on assembly, use and disassembly of scaffolding types currently in use at SRS

Table 2-66: Training Equivalency

: 1ple onip.
10-07-08
DFC Equivalency granted 05-24-07 05-27-97
DFL Equivalency granted 05-24-07 05-13-97
L2 Equivalency granted 05-24-07 05-20-97
w Equivalency granted 05-24-07 05-21-97
L3 Not trained.
Cl Equivalency granted 05-24-07 05-14-97
2 03-11-10

The Board concluded that the training equivalency of ES200027 Fall Protection does not cover
the scope of scaffolding assembly, use and disassembly of current scaffolding available for use at
SRS as contained in the current “Scaffold and Ladder Safety for Users” Course number
TMAR4400,

The Board concluded that six of eight workers present during the accident were not formally
trained on the Tele-Tower® scaffolding.
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2.4.8. DOE-SR Oversight

The Board reviewed local DOE oversight conducted during the past two years preceding the
accident DOE-SR develops annual oversight plans to guide the conduct of activities during the
fiscal year KAC Facility Representatives (FR) develops quarterly assessments plans from the
Annual Assessment Plan and assessments are assigned by name FR assessments in the K Area
in October of 2010 indicated issues regarding the application of Green Iags on scaffolding in
two consecutive weeks The Board also reviewed selected assessments in the Savannah River
Integrated Management ITotal Accountability System (SIMTAS) database using keyword
searches for scaffolding, pre-job briefings and fall protection The Board interviewed the FRs
assigned to the K arca as well as the Nuclear Materials Operations Division Director and the
Assistant Managet for Nuclear Material Stabilization Project Both FRs indicated that they had
been to the jobsite once during the week previous to the accident, although neither indicated they
had observed anything out of the ordinary. Oversight conducted by the Office of Safety and
Quality Assurance was also reviewed. Personnel indicated there was an expectation that a
portion of their work consist of field oversight (15% of the time) Of the records reviewed, the
Board did not find any assessments specific to the assembly and use of Tele-Tower® pottable
scaffolds Although scaffolding is mentioned in several assessments documented in SIMTAS,
only a few cite observing anything of significance The April 2010 and October 2010 Monthly
Assessment Reports contain surveillances that identified weaknesses in work planning and
execution similar to those identified by the Board

ANALYSIS:

The Board determined that the local DOE oversight process relies heavily on field oversight
being conducted by the FR. While there are several examples of oversight being conducted
regarding high risk and high planned activities, the work in the PAV did not receive sufficient
attention. Safety oversight at the program level did not demonstrate that elements of OSHA
relevant to scaffold use and fall protection have been assessed in sufficient detail. The frequency
and quality of communication between the project and program office (subject matter experts)
could be improved to better share emerging issues and integrate oversight resources. The Board
recommends that DOE modify its oversight approach to increase the frequency of oversight
activities on off-shift work and observing work evolutions involving “industrial” hazards

The Board concluded that the oversight is being conducted of higher risk and high visibility
activities However, the oversight of low/medium 1isk activities is not being given the same
attention Program support personnel should increase field oversight presence The fiequency
and quality of communication between the project and program office (subject matter experts)
could be improved to better share emerging issues and integrate oversight resources.

2.5. lnvestigative Readiness and Scene Preservation

The scene of the accident was secured by WSI-SRS law enforcement officers about the time the
IW was air lifted from the scene, about 1406 The DOE FR was notified of the accident at 1409
who then informed the DOE-SR management of the accident. The DOE FR attended the Fact
Finding meeting at 1610 and assumed control of the accident scene from WSI-SRS at 1715. At
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1730, the DOE FR and three to four others toured the accident scene. At that time, the DOE FR
allowed a first aid kit used in the accident 1esponse to be removed for restocking

Prior to the Board arriving onsite the Board Chairman granted access to SRNS, with DOE FR
escort, to take pictures and inspect the scene. SRNS interviewed workets that were at the scene
of the accident with a Board representative present. SRNS also conducted a CA/MP exercise
that involved workers in the immediate vicinity (woik crew) The Board was provided numerous
pictures that were taken by WSI-SRS and SRNS shortly after the accident and recordings of
interviews SRNS bagged, tagged and secured the coveralls and other petsonal items using
appropriate Bio-hazard controls.

The scene was well controlled by WSI-SRS It should be noted that the accident occurred in a
room that was easily locked/secured

The custody of the scene was turned over to the Board on 7/12/11 The Board 1etained custody
of the scene through 7/19/11

The WO was not obtained and controlled following the accident Several changes and updates
occurred as late as 7/6/11.

The Board concluded that the accident scene was adequately preserved The Boaid also
concluded that the wotker’s participation in CA/MP exercise could have impacted their ability to
recall events surrounding the accident The WO was not obtained and controlled following the
accident. Several changes and updates occurred as late as 7/6/11.

2.6. Event and Causal Factors Chart

After performing the barrier and change analyses, the Board assigned results from each analysis
to events on the chronology of events. This involved assigning the analyses results as conditions
that were related o1 caused the events on the chronology. Assigning these conditions with events
resulted in the events and causal factors (ECF) chart as seen in Appendix D

Once conditions were assigned, the Board examined the chart to determine which events were
significant (meaning which events played a role in causing the accident) The Board then
assessed the significant events (and the conditions of each) to determine the causal factors of the
accident Causal Factors are the significant events and conditions that produced or contributed to
the Direct Cause, the Confributing Causes and the Root Cause(s) of the accident. This
investigation followed the processes required by DOE O 225.1B, Accident Investigations as
described in the DOE Workbook, Conducting Accident Investigations, Revision 2, where the
Direct, Contributing and Root Causes are defined as:

2.7, Barrier Analysis

Barrier analysis is based on the premise that hazards are associated with all tasks A barrier is
any management ot physical means used to control, prevent, or impede the hazard from reaching
the target (i €., persons o1 objects that a hazard may damage, injure, or harm). The results of the
bartier analysis were integrated into the events and causal factors chait to support the
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development of causal factors. Appendix B contains the complete Barrier Analysis of physical
and management barriers that did not perform as intended and thereby contributed to the

accident.

2.8. Change Analysis

Change analysis examines planned or unplanned changes that caused undesirable results related
to the accident This process analyzed the difference between what is normal, or expected, and
what actually occurred before the accident. The results of the change analysis conducted by the
Board wete integrated into the events and causal factors chart to support the development of
causal factors Appendix C contains the Change Analysis, which reinforces the Barrier Analysis

3.0 Conclusions and Judgments of Need

Judgments of Needs (JONs) are the managerial controls and safety measutes determined by the
Board to be necessary to prevent ot minimize the probability or severity of a recurtence  These
JONS are linked directly to the casual factors which ate derived from the facts and analysis.
They form the basis for corrective action plans which must be developed by line management
The Board’s conclusions and JONs are listed below in Table 4-1

The Board concluded this accident was preventable

Ditect Cause - the immediate events ot conditions that caused the accident The Board
concluded the direct cause of the accident was the IW fell from the Tele-Tower® scaffold

Root Cause(s) - are causal factors that, if corrected, would prevent recurrence of the same or
similar accidents The Board identified the root cause of this accident as SRNS did not
tecognize and correct unsafe work practices being performed prior to or during the work on the

day of the accident

Contributing Causes - events or conditions that collectively with other causes increased the
likelihood of an accident but that individnally did not cause the accident The Board identified
the following contributing causes:

1

SRNS failed to provide sufficient field oversight to ensure that work activities were
conducted safely during off hours

In the role of detailed the Superintendent should not have been on the Tele-Tower®.

The Roles & Responsibilities for oversight by the detailed Superintendent and detailed
Foremen were not defined

Not all workers recognized unsafe conditions or took actions to correct unsafe actions by
others

Leaving the hand tools and power tools on the Tele-Tower® walking sutface demonstrated at
risk behavior that tesulted in potential for tiipping/slipping hazards
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10

11

12

13

14

15,

16

17

18

19

20.

21

The pre-job briefing(s) did not ensure that workers understood and implemented appropriate
hazard controls.

Removal of larger pieces of wallboard (heavier, more difficult to manage) resulted in
wotkers demonstrating "at 1isk” behaviot

Workers did not adhere to the hazard controls and did not comply with directed
implementation identified in the SWP and other safety training

The company policy (CMP11-1 1, Rev. 5) and selection of foot wear were not consistent
with the wotk environment, e.g , impact hazard from dropped materials and tools, puncture -
hazard fiom pulled screws, etc.

Scaffolds had deficiencies that were not identified during inspections or corrected prior to
use (structural deficiencies and overhead obstructions)

Wotk practices in the use of Tele-Towers® do not meet OSHA requirements for ladders
(spacing)

SRNS safety professionals wete not present to promote the safe performance of work while
work was in progress.

DOE oversight was not present to promote the safe performance of work while work was in
progtess on that day

DOE oversight focus was toward the higher tisk and high visibility programs and activities,
and provided less focus and depth of review of industrial type activities.

The detailed superintendent and detailed foreman participated in un-safe work practices.
Supervision was unsuccessful in maintaining a safe work environment

Workers had to climb to access working platforms and were at higher risk of falling using
Tele-Towers®

Planners/workers did not consider specific work actions / movements that 1esulted in workers
reaching outside the boundaries of the scaffolding (extended reach) and accessing scaffolds

Safety chains were down and provided no barzier to a fall accident,

The initial pre-job briefing did not include all workers Subsequent pre-job briefings did not
assure all workers were documented as having received the pre-job briefing.

Management system did not assure workers were trained to the updated (2007) requirements
for Tele-Tower® scaffolds.
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Note: Some of the following Judgments of Need address broad actions of analyzing
programs and procedures to address the issues identified by the Board. It is recommended
that the JONs be reviewed with the corresponding conclusions and causal factor analyses
in this report to ensure a comprehensive corrective action plan is developed.

Table 3-1: Conclusions and Judgments of Need

Conclusions | Judgments of Need

The Board concluded: SRNS needs to establish and ensure
clear lines of authority and
responsibility are defined,

There was no defined process for detailing workers | communicated and understood for

to foreman and superintendent positions detailing personnel into a supervisory oz
leadership role

No management expectations or position
responsibilities were identified for the position of
foreman or detailed foreman

There was no established process to assure all
workers at the job site understood who the detailed
foremen and detailed superintendent were on the
day of the accident

Also, risky behaviors being displayed by the group
coupled with a lack of safety professional and
supervisory oversight indicates that resources may
not have been effectively allocated to support the
task.

SRNS failed to ensure clear lines of authority and
1esponsibility wete defined, communicated and
understood for the detailed superintendent and
foremen
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Conclusions

Judgments of Need

The Board concluded that ambiguities in the
requirements, inconsistencies in the steps, and lack
of Safety Professional involvement (outside of
electtonic document approval) in the planning
process to ensure hazards are mitigated resulted in
the creation of a WO that did not establish the
necessary controls to safely execute the specified
work scope

The Board concluded that on the day of the
accident, the work crew improvised additional
methods for wallboard removal and handling that
deviated from the prescribed hazard controls in the
WO and the AHA without consideration to
reanalyze the hazards

The execution of the AHA process did not drive the
planning to consider alternate methods to provide
elevated work platforms involving less risk

The Board concluded that the prescribed hazard
controls for the work were not sufficiently tailored
to the work activity, placing the workers at
increased risk to wotkplace injury

In accordance with 48 CFR 970 5223-1
and 10 CFR 851 SRNS needs to
strengthen implementation of the wotk
planning process to include:

s Application of the graded
approach to consider more
rigorous means of identifying
hazards

¢ Remove the ambiguities (e g,
when necessary, as required)
which are left to the craft’s
decision for implementation

¢ Clearly identify hazards and
controls such that when workets
approach safety boundaries a re-
evaluation is petrformed

SRNS should conduct an extent of
condition review to determine the
breadth of woik planning improvements
necessaty to complete a comprehensive
corrective action plan

The company construction management (CMP11-
11, Rev 5) policy and the AHA failed to identify
the appropriate work shoes for the activity

The selection and condition of the IW’s footwear
was not appropriate for the work envitonment.

SRNS needs to evaluate and modify
(with justification) construction
management procedures and AHA
process for specifying proper footwear
for construction activities in
consideration of the abrasion, impact
hazards of falling objects, slip hazards
and sole penetrations encountered
during constiuction activities

SRNS need to ensure workers are
complying with the requirements for
proper footwear in construction areas
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Conclusions

Judgments of Need

The Boaird concluded that the training equivalency
of ES200027 Fall Protection does not cover the
scope of scaffolding assembly, use and disassembly
of current scaffolding available for use at SRS as
contained in the current “Scaffold and Ladder
Safety for Users” Course number TMAR4400

The Board concluded that six of eight workers
present during the accident were not formally
trained on the Tele-Tower® scaffolding

Scaffolding inspections by scaffold users and
competent persons did not assure the configuration,
placement and condition of the scaffold was safe to
use

The Board concluded that the configuration,
inspections, and use of scaffolding did not meet the
requirements of OSHA.

SRNS failed to review changing requirements and
assure workers have the knowledge, skills and
abilities to safely operate Tele-Tower® portable
scaffolding.

SRNS needs to evaluate and modify the
procedures, training and proficiency for
scaffold users and competent persons to
ensure that scaffolding is erected and
used in accordance with OSHA
requirements and 10 CFR 851

SRNS management and safety professionals were
not present to ensute the safe performance of work
while work was in progress

SRNS needs to evaluate and modify
their oversight process to ensure all
activities that pose a risk to worker
injury are receiving appropriate
oversight including backshifts
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Conclusions

Judgments of Need

DOE oversight was not present to ensure the safe
performance of work while work was in progress
on that day

The Board concluded that the oversight is being
conducted of higher risk and high visibility
activities However, the oversight of low/medium

tisk activities is not being given the same attention.

Progiam support personnel should increase field
oversight presence

The fiequency and quality of communication
between the project and program office (subject
matter experts) could be improved to better share
emerging issues and integrate oversight resources

DOE needs to evaluate and modify their
oversight process to ensure all activities
that pose a risk to worker injury are
receiving appropriate oversight
including backshifts The program
suppoit personnel need to increase field
oversight presence

SRNS failed to identify and resolve conflicts
between the vendor’s instructional video (required

training) and 8Q-16 requirements for ladder access.

SRINS needs to review and resolve
differences between 8Q-16, OSHA, and
vendor requirements.

The pre-job briefs were conducted inconsistently
and did not result in all workers having a2 common
understanding of the scope of work and hazard
controls to mitigate work place risk.

SRNS needs to evaluate and modify the
process for conducting pte-job briefings
to ensuie that workers have a full
understanding of the scope of work and
the piescribed hazard controls

The Board concluded that the work authorization
proeess, as executed for this WO, did not ensure
that the control of work contained the necessary
level of rigor to ensure that facility conditions
continued to support the work being performed.

SRNS needs to evaluate and modify the
process fot authorizing wotk to ensure
that the SOM keeps informed of on-
going work activities to ensure there are
no impacts on Operations o1 vice versa

The Board concluded that the work environment
and Personal Protective Equipment (PPE)
requitements did not constitute a condition which
may have led to a heat stress related accident

No action required.
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Conclusions

Judgments of Need

The Board concluded that there are several
opportunities for SRNS to learn from this event to
improve the implementation of their HPI program
Implementation needs to ensure:

- People are consistently using the HPI tools to:

1 Catch human errors before they have
unwanted consequences, and

2. Identify and eliminate organizational
weaknesses that provoke er1or.
- Leaders ate:
1. Facilitating open communications,
2. Reinforcing desired behaviors

3 Eliminating latent organizational
weaknesses, and

4 Demonstrating a value for error prevention

SRNS needs to evaluate the
implementation of HPI to ensure that it
is effectively implemented

The Board concluded that numerous feedback
mechanisms are implemented at SRS These
feedback mechanisms did not identify similar
deficiencies as identified by the Board

SRNS needs to evaluate and modify the
utilization of feedback mechanisms in

planning and execution of work in
accordance with 48 CFR 970 5223-1.

The Boaid concluded that the accident scene was
adequately preserved

The Board also concluded that the worket’s
participation in CA/MP exercise could have
impacted their ability to recall events surrounding
the accident

The WO was not obtained and controlled following
the accident Several changes and updates occurred
as late as 7/6/11.

SRNS needs to evaluate and modify the
process to control associated documents
and take appropriate measures to
preserve the integrity of individual
testimony

DOE needs to evaluate and modify the
process to control associated documents
and take appropriate measures to
preserve the integrity of individual
testimony
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'1-“ J. Jackson
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Brian Harkins
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59



Appendix A:
Appointment of Accident Investigation Board




Department of Enargy
Washingaon, T 1:?!3&5

JuL 98 &2

ﬂﬁ{ﬁu*&

¥

FRLM:

EVRIERECLI

i"mrﬁznh:»"tt f1 i TERR th S
F g lduis] lae tha vordoe

- UHsle

fie tsi! T s Pt - o Poslisiance Dopiseeiet

Sysgeow inrplomentation®

Lamila

¥l dgpiipins ind :
eyt itk ﬁmmtmin 1 dimu - : i
conelimions: mal detennining %h;.‘gmh.mnam'ﬁ pal*pniel 08 pnwnx regREmEe:

Frrems RO IR TR O aRnsmatdnost

Appendix A-1




ik

The seope of the investigation is b inelude Department of Ensrgy’s (DOE) oversight
activities

Tl B 35 expected o provide moy nffice with periodic reports on the atzius of the
investigatlan, Pleass dubmiy dralt cophes of the fetual portlan of the investipation repant
to e, the Office of Bafely and Scwm}r ng;am the DOE SR, and the affscted
comractor for foctual accumey peview prior to finalizsion. The fina! report should he
prsreddid by e swithin 30 duys of the dase of 1his mesnomadum, Discussion of the
srvcstiganion avd copdes of the deafh repor will Be comtralled wghl | anthorize mlsase of
the final repest,

If you hawe any fardher questions, plesse contset Mr. James Hubon, Actiag Erepury
Assiswint Beeretary, Office of Salety and Secusity Program, a1 (203 586-5151,

e B Moody, 81
Z. Smlsh, SR
M. Mfikodanix, SR
&, Mardez, 58
L. Kdayes SR
M. Smith, SRS
B. Harking, ORP
R, Clageumb, I
B MeQuiston, Consublzt
Tk, Pegrany, RE-30
E Triay, EM:]
. Hutton, EM-X {Acting)
K. Ficha, Jr., EMe20 Acting)
&, Cloldsaslsd, EM-22

Appendix A-2




1-9g xipuaddy

T4
‘SALOUSIITIOP

paziudooamun yim plojgess
T woly Juppom Sfym [[eJ € o}
Ss1E paseaiout Je paseld sem M AV,

*SOTOUSIIYSP
SUTAJTIUSPL SIINI0M. UT JINSIL

10U PIp puE A108IMY d184 SUOTddsUT

P

1013808 PAUIWNOOP-UOU YT,

{ooep) oourd

TI 10T 379/ SIDLLIBG 1O SPIE0QS0) -
saovpms Sunylem 9T UO

spiezey Surddiy pue suorongsqo -
{D) 1U9Q SIOJIIUUOD UDISUIIXS -

(D % o) seaum padoorun ~

(g) sprex Kayes aye1duwosur -

{v) suroddns wo s;nu sZuism 95007 -
(%) paudyer J0u sureys A3ayes--

(V) paBesuo jou swd 108Fmno -

(v) Suroeds Sunt wrIofuN-uOT —
195N UL S[TYM SIONSIOYSP JUIPlolyess

AIQuapt jou pip pue ANUSISISUOD
paunzopiad 30U 913M suoioads I8

suorjoadsuy
Ias[) plojyeog/uosiad Justeduio))

sisAjeuy Jeuleg :11-4 9|qel,

"$10108] [esned Jo juowdo[oaap
oy 310ddns 03 pasn 21e SISATRUR ISLIIBG QU] JO SHNSAI SYL "90uanbostuod 9s10Ape 10 JUSpIdoe ur 0} spes] pue ‘(Surprer 10 ‘Apxodosd pasn Suraq jou ‘aoerd

ur Su1aq J0U S[OXU00 10 SISLLRQ U3 wokj “§9) 1951e) € YIIM J0BJUOD OJUI SIW0D ‘SIOTIIR] S} SSUWOOIIAO PIBZEY B MOY SOUIULINND SISA[BUE ISTIIRg
“wirey A[ele; 1o ‘omfur ‘ofvwep Avu prezey e jey) 109{qo Jo uoszad e s130818) y -00uonbasuod 9SISAPE I9U)0 10 JUSPIOJL UR I JINSSI 0] UOT)IPUOD
poluEMUN TR 10] [enusjod o) ST pIezey 'y -20usnbosuod as10ApE JO JUSPIOSE JUEIINSaI o) Jo A111aAas o) Sutonpax Aqoray) “e81e) € Suryoear wox
pIezey v apoduil 10 “JudAsid JOIUOS 0} PISN SUBOUX AUB ST JOLLIEq Y 'SYSE] J[e Y)IM PIIRIOOSSE oIe spIezey jey) asiurald oif) U0 paseq ST SISATeue Jarieg

sisAjeuy Jalueg g xipuaddy




7-d xpuaddy

.wuu.w.wu ON

£d

‘woprerd projyess oyj woiy $ssa1ds
popadiunn Jo SULAW € PaMOI[Y

SU} SUIABI] USUM SUIEGO KJOFES
GOTRTUN O SBM 201)ouxd SISHIOM

“JUOPIOOR {{ef © 0] Iotieq ou papraotd
PUB TUMOD 2104 SuTeyo L)ajeg

UMOTNUN 29[

() ss390u Jappet Je sureyD) A)9eg

(4
a1quidesoe sem Jupye) ysu

AIOUAL JUSUIUOIIATIO HIOM ¥ DReaI])

Suruien A1eJes 1930 pue JMS oUl
W PRy ISPl uoneuswadun pajosup
s ATdmod JoU pIp pUR S[ONU0S
PIEZEY 37} .0] SISUPE JOU PIP SISNIO M

(g) S1ppe| PoJFeos WIoy) SUIIOM -
SIONIOM

112 AQ WOM 10U SRAOTT Joujesy -

() wom

Surnp pogLIoA 10T 210M PIOJJEIS
DOPUSIXS 91} JO suonenuIy] JySrem -
{D) paseasTe oYM

Amepunog o1y apIsino Sulgoeas -
Oz

d ‘v) seogLIns Sunj[em poleAd|s ue
spaezey Surddin puz suorjonnsqo ~
DPIUSHqESe

jou sem uonosyoidjoafqo Suipey -
(spiogzess epun) Surpjoryess

1zou sease eyepurdorddem ur Sunjiom ~
syyStey wox teusie Surddorp -

©

2% €) Sutuomsodas plogyess Sump
SUIP1OJIE0S PAJRASIS UO ToUTosIad -
(&) Smpjogyeos

WOI SUISSIUT 5I0M S[TRIPUEY -

1198 [OIU0D prezey

PaquosaId aU) UTYIIM NIoM UTejuTeuL
PUR YSI[QLISS J0U PIP SIONI0M YT,

STOUOOD GIYITM HIOM UHOIIJ - TNSI




¢-g xipuaddy

84
"S9313081d NI0M SJES 9210JU0-~31
0) pajrel uSisIoA0 Atostazsdng oy

USLUSIO] Po|IeIep pue JuspHaIuIadng
PA[IRIap SU1 AQ JYSISIA0

¥03 sanpqsuodsay % saj0y YT, paped JyBis10A0 AT0STANAANG M1 IO
q “payediite Suraq jou
*JoRIU0d 10] TenuRjod 2 pejeed | pIezey oyp i Sunjnsaz sjuswonmbar PIO}Je0s 31} 0} 552183 pPUR §59008
$59139 pue $89008 JOJ UOHONNSAC |  [ILM 20UBPIOSOR UI JOU Sem PloJJess oAnerar unoperd ¥10M Plojjess
PeAYI2A0 a1 03 Arunrxoxd 95010 9Y ], oty Jo Justrsve(d s, 1ox10M pam iy pafe,] Jo ooueresio pue yuaweostd redoig
99
“Bun005 3o sSOT 10§
renuajod pue Suioeds Suns wioyun SIOPPEI.J0] SIUSWAIINbaL
-uou pajes1o Juoeds uLIOIUN-TON VHSO 195w j0U 0D $805081d JIopm paieg | (W) sSunx zopper 7o Swowds wuoprun
d
"S3I0NQTOTIap ‘paBefus 10U sXom s19831N0

pazmfosarun Y pjojIeos
® UO ISNIOM 3} paorid p[o1Jeos oyl
J0 Arquresse Jadordunt 91 ], "UmOTD Uy

"SHORONYSUT §,J0pusA Iad
pojquiasse Alzadoxd you Surpiogzesg

o xo1 surd dojs moj Jo om],
-sjaspoelq proddns
0} U0 PUnoy snu s§uim 9s00y

Apquresse
puz uornoaIe Jurpionreds 1adoig

1% 1

*3unjo0j jo ssor o7 Arumgroddo
POSBAIOUI UE PapIACId S0US JIom
a1} JO WOTHPUOS Jood Ay, "wmousNy

Ry 7]
‘sma10s pajnd wogy prezew smjound
‘$1003 pue srenRlew poddoip woly
prezey yoedun <50 JUSTUTOIATD
FIOM OY3 [I1A JUOISISUOD JOU DIOM
Jeam 100] JO U0NI913S pue (§ A%y
T T-11dMD) Sorjod Aueduwos ay g,

Toqe] [SNV 10 WISV ou pey

S90US O], “TOqQMI JOS sem 3105 ot
PUB J2UIES] YOS JO PRIOLLSUOD 2IoM
szaddn sy, yrew 901fs ® pue Suissiw
o9y o1 Jo 2001d ® pey soys JySur
ST, "UMOD USYOI] 3I2/ SOOUS A1 JO
$2PIS “UONIPUod sjqenonssnb ui pue
TIOM I8 SOOYS NIOM ST, - Po[Ie]

ssoqg Mo AP

‘uroperd




$-d xipuaddy

14
*SOTIATIOR NIoM ay3 Sutiap
ANUIU0D 0} JOTABUQ SJESUN PAMO[[Y

"SIOW}0 AQ SUOTIOE aJesun
1991109 0 SUQOTOT 300) JO SHONIPUOD
gJestn paziuSooas SINIoM B 10N

"PIYOAUT JON

InQ sun [ /ARIouiny yiop dois

g

*SOIUITIPIP SUIP[OFIL0s

pue $301308IA N10M SFESUN ATHUSPI 0
Anunyzoddo pessi g papraoid siyy,

"$IN0T7 330 wn_hﬁ‘

£]97eS DANONPUOD BIIM SALIATIT
10M TR} 2IMSUR 03 WFISISA0 Py
TURIDIINS 9p1a0Xd 03 Pa[IEl SNYS

“JUSISIOAC Teuotssajoid A3ayes oN
"SIUIATIOR DUNIM JO SUOTIBAISSA0
PRIUOMINOOP 18U} SUOHBAISSQ(
PIeL] 198Uy OU 21om 2101 |,

SOIIIALOR
Piel Jo uStuaag A1oJes SNAS

01d
"satouetdgap Surpjogyeos

pue seoneid ¥i0m syesun KIuapt o)
Anunpioddo pessiw e papiaoid sy,

*$0111ATI0R 9d4) [RINSIIPUL JO MBIADT
Jo ydop pue snaoj ssa] papracid
pue ‘sonIANe pue sweiford
Tepop ySny “ysu ySny ‘prezey udny

9} PIBAC) SeM SN90F 1YSISIA0 OO

pigog
31} Aq PAIOU SAOUSIDSP PN
100 pip HOA Aq p2Enuapl ARsoar
satouatorpep Suipjopyess - Aep

1813 Juasard jou sem WSisI0AQ OO

SINIANOR PIAY JO WBISIAD HO(

64
('s)0% 9yEsUn FUNEISUOWP WO

819310/ JuSAd1d J0U pI(Y) “i5e] A JO
10o0pu09 9Jes 9y 1oy dnoid yom oup
aredasd 01 parey Surfaria qol-a1d oy,

*SONU0d prezey srerrdoxdde
pajustusrdurr pue poojsIspun
SISNIOM QInSse J0U prp qof-axd ayy,

‘Buryoriq qol-axd oty poaredas
SUIART SB PYUSIUNIOD SIdM SIORIOM
JiE 2amisse jou pIp s§ugouq qof

" -21d jusnbasqng ‘s1oxI0M J[e SpToUI

10u pip Sugerniq gofoxd enun a1,

palreq

Suyaug qol-axg

‘saonjoexd N1om oJes
-t w1 pajedionred uewa1o] pofreiep
pue juspuuLRdas Pa[reIsp YL

‘POULISP 10U 10/




¢-g xipuaddy

viga

{sIoppei

@I9MO],-0]9 WOIJ §S3189 pue

0} §50008 IO UOTIRIIIOJUL JUSISISHOD
DPapIA0d 10U 230M SIONIOM) 2InSUN

*SPIOJJBOS @IMO ],
-3131, 10§ syustonmbai (£ 007)
pajepdn 9y3 03 powTEL SISNIOM

@©19M0 [ -0]9 ], ‘01 syustrannbax
ampaooid A1gJes PIojJeos 29 19ppe]

€14g
“IOPPET BIA POJJBIS 53008 0]

PEY 9ARBY 10U D[NOM JONIOM ng—.ﬂH

slusse 10U pip Urd1sAs Justuedeuriy pateg ‘91-038 01 osueIduIos 19410
"SpI0JJeas SuIsSeooe
PuB {0831 pApUAXS) Surpjozros
9Y} JO SILIBPUNO 1]} SPISINO *AIATIOR YI0M

Buryoral s1NIOM UL PIITISOI JEH)
SJUUIOAOUS / SUOTIOE NIOM 211199ds

JI5PISUOD JOU PIP STONIOM/SISUTIR]] -

a1 ystpduiodse 0 I S1I0SSTIS 1O
W[, B 10A0 @SISMO0I-913] asn 0}
uoIsIoap ¢ ut poynsar Surauerd mrom

wxoyierd Suniom pojeasi Jo 90101




1-0 xipuoddy

w0

e

10] renuajod pesesIour ue papraoid
SUOLIONNSQO PLAYISAO PajeBHIUn
PUE SIIOUIIONJIP PIIIAUOOU]

«(UOIONISAO PEAYISAC

PUE S10USIOYSP TeIONIS) asn
01 J011d PO130LI0D IO P IUSDI 10U
315/ 1B} SINOUSIDAP DY PIOLEIS

"asn 01 Jorrd paysarion

44 PINOM SSIDUSTIISD POIFeos

s pue vosrad yusjadunos projgess e
Aq payoadsuy pue dnias sem plojzesg

‘vosrad Juszedmiod proggess v Aq
Da192dsUr 11 SurARY JNOYIIM PIOJIROS
® pasn pue dmos 1ax10Mm paanfug

0

"S2IRLMS TEOTIIOA

01 [BJUOZIIOY WOIf SmonIsuel]
pue s1pper Surquid ofiym Sunooy
Jo s50] Jo Apqqissod paonpay

Bmddyys

03 anp Amfur pue Amfur joox

Jo Aniqrssod on) s3o0pal JEaMo0f
(A1enb uononnsuoo} Apmig

“Burddifs

Jo Apiqyssod 9o1paI PUE SIUIALSE
nononnsuos Suump uonosjoxd sinsse
0} UI0M ST I2aMI00] PouTeIIie

T3 ‘(Afenb wononysuod) ApIug

'Too oMy
‘woy Fursstur 9001d € pey puE ‘oM
SEM M 91 AQ LIOM TEIM JOO] YT,

“JUSPISOR BU[} UO J931Jd ON

"IOTARUSQ | SU 1€, Ul Poynsal
ssa001d  umop-ssed,, mi 28ueys oy,

I0O[J o1} 0} Papuey pue
uMop papuey FINSq SBM 001 1S

1o0[3
ay3 03 paddoap Furaq sem 3201 jooySg

"JUSPIODE U0 309JJ0 ON

“I01ABYAG
WJSIL 1B, SUNBIISTOWD] SITNIOM

" UE PA)Nssr pue.sFeURMI 03 JNOLJIP

a0 “Isiavey are sa0aid 1o

901 18348 JO $2031d (5897
10 ,7%,7) JO[[BIIS PIACUIST SISNIO M

Jo01
129ys 30 saoatd (,7x,z wem Jojeaisd)
s8rer SurAotusl 219M. SIDNIOM

sishjeuy sbueyn :L1-9 sjge],

"s10308] [esnes Jo juowdorsasp oy poddus 01 pasn a1e sisATeue
aZuryd oY3 JO SINSDI S, "PILMO00 A[[BNIOr JeyM PuUR (,[29PL,, 10) [FWLIOU ST TRy TSOMIOQ DOUAIRIIIP o sazATeue ssasoad sty
JUOPIOOE Y} 0] PIIRIAI SOWIOMNNO IO SINSIT PAIISIPUN Y PISTED JBT) SUOURIAIP JO §90ueqIISIp pauuedun 1o pomrerd om) soutwIEX
s1sAjeue o5uer)) pojuemun pue [EUOHUSIUINN 3 UeD JT JO “PANISSP pue ‘poredionue ‘pouveid oq ueo s8uey)) "suonjerado wioIsAs

UT SUOTRIASD JO 32In0s Y uayo st o3uey)) -pauueid st Sunersdo woxy wasAs e jo . 9ous[eq,, 91 SQINSIP e SunpAue st oFuey)

sisAjeuy abueys:9 xipuaddy




70 x1puaddy

8D

"SIOTAROq

3SLI 12 PAIRUSTOWRP PUE PoSEMoosus
oy1s qol a3 e uotsiaradns oy,

JUSUIGOIATS
JNIom 9fes v Surmeuiew
Tt [gssosonsun sem uolsiatadng

~ays gol

atj} Je Iotarheq st e Sunoarioo pur
SUOPLAINSGO A19)es Sumyen ‘s1oyIoM
105 surponig gof-21d Sunosnpuos

1 9]eeSPI[MON] pUE PaUIET)

a1oM a8 gof ay1 Je moIsiazedng

sannp Axosiatadns

(peAaAno0d j0u suonieioadxs

- paurey jou) Jururiopod

100 213m 893S qof oy} Je morstazedng

L)
‘pausddey
JABY JOU PINOM JUIPIDIT AL

@IMO] 315,
31 10 Jou sem JuspumuLadng oy,

SaNIALIOE
jom o) Sungoanp pue Suialesqo
punoisd syl uo sem juopudrurredng

@IPMO-9[0 ],
au3 uo sem (M) JUSPUSIILIAANG

90

“Amlur 01 3js11 199218 € 18 M1 20U
pooeld SUOIISNISUL YoM PUE UL J
FIO M 9JES 21} UT PIYSIIRISY STONU0I

prezey oy yum Sukrduros 108

"Ariun
0} J[SUI NP3 STONTOD PSS
ungis jrom Summoyrad s1o3I0 M

“SUOTIOTLISUT WIOM pue
JULIDJ JIOA\ QFBS 9U3 UI PoysI[qelsd
STOIIUOO 9] UM NIOM SIONIOA

“NIom Jo sduswiIoytad
913 Surmp syst Sup{e] 979M SISNIOM

SO
*SUOLIBIARD AJIATIOR
FI0M DUE IOTABTG JSLI B J021100

pue A3nuep! o3 Ayunyroddo 35077

“Aep 1o}

uo sse13ord w1 sem MI0M STTM NIoM
J0 someuwiogrod ofes o uordureys
01 yuesaxd jou sem WSisIeAc JO

“(respn)
s901801d TT Jy10M. 1091100 PUE S52558
“aAtasq0 07 yussaxd st SisIonc gOQ

‘JuapIose
2y} JO A=D 27} o 9s gof 21
1B P3JONpuod Sem JYSISISA0 FOG ON

129
‘SUOTIRIASD AIIANOE

JI0M PUR IOTABUSQ JSI1 JE 1291100
pue Aqpuepr o3 Apungroddo 1so

ssuxdoad o1 sem NI10Mm S[IMm JNIoMm
Jo souemmiopred syes sy uoidureys o3
juasard jou s1om Tenorssajord £1o5eg

*(Teap1) ss91501d w1 NI10M 1001100
PR $59558 ‘0A128G0 ©] JUssard s
148151940 TRUOIssaJoId £10Jes SNYS

‘gourtIofiod FIOM SSASSE 0] 9JIS
qofoy) 32 PAJONPUOD SBA JYTISIOAD
Tenorssajoid £1a7es SNRIS ON

£
-goBpInS Sunjfem

WV @I0MO0-910 ], 21} 110 Ju0soxd
a1om sprezey Soddrs/Burdduy,

‘spxezeq Smddyys/Fuddin

101 renjuatod ur pagnsar ey

JOTARYSG YSI1 B PJBNSUCIUSD J0BLINS
Sunjjem @I0M0]~913 ], 9U] TO S[00}
1omod pue sT001 puey oy Sutavs]

"SUOTONISQ0
JO Te310 910M S90BEMS Junyiem oY,

(.11, U0 IDALIP MOI0S

e A[renusjod pue 1as1yo) Suriom
SYIM §3081INS FUL[EM @ISMO]~919],
37} uo oI5/ 1003 1mod pur puef]




€-0 Xipuaddy

11D

‘uioperd Sunpom

ay1 ;3o paddass Ajpajoadxaun

SABY ABUI AT QU] ‘IOpPEl 9 WAOD
quiIo 03 urpus)ul U JJ - WAOUNU[)

“@I9M0 ],

-313, 811 1Oy Sj[ey [RuopIooe
usasxd 0y osodind papusym
11ayy paurrogiad sureys Ajajes

‘neroprerd
SunyIom @Iemo1-ofoL o) U0
SIYM PAUDIL] SI¢ SUTRYD KI078S [V

P10 oY SWMOTIOF V., @IOMOL
-913 ] U0 BAMOD 3IoM STTRYD AJ97Rs ([

(e

*POJRUTII]O

9q PINOM. UOTIONNSGO PRIUISAO
ue s 3o'IU00 10] Tenuaiod oy g,

*SUOTONGSA0 PLSTIIAQ
JO 18270 99 pInom sooeyms Sunjfem
DUE JOPPET $§0008 @IIMO [ ~912 ], oYL

"SUOLONIISYO PESILIIAOC JO 991}
ST I0pPR] $59008 @IoMOL-918], dU L

“I9ppeT §50008
@Iomo ]~ ], o441 Jo 28po oy Jeau
1U9s01d 910M SUOTINLYSQO PESLITAQ)

6D

"PaInPas st

3[001 193Ys FUIAOUWISI I[FYM 10 SISPPE]
$s000r uiquurro usum fenusiod feg

"Sul[Te} 0} JSH JoMmO] 18 3q

pmom pue suizo31eld Sunyom ssasoe
01 quIyo 1o urojierd Y04 91 opIsING
UOBAI 0] SARY 10U PINOM SIINIO M

“TRAOIIST 3901 300us urmp o} , 07,
IO JF1] JOSSIDS B 350 SAID NIOM

TEAOWIST
JOO0I 1991S SUTIND SMOID NIoM
20} A Pasn 213m @SIOMOT-919],




1-q x1puaddy

sisAjeuy $10joe4 [ESNED pUB SJUBAT :1-J 24nBi4

‘8-(1 ysnoay) - s98ed uo sisATeury s10308,] [esne)) pue sjueaf 1~ SmSL] Ul POYHUIPT I SI0}OLJ [BSNEd 9§, "SIUOpPIOoe
Je[IUnS PUe SIY} JO S0UAUNIL JuoAsld P[nom “pajosirod Ji “Jet) sUOHIPUOd JO SJUIAD OT) die SOSNEd J00Y JUSPIOOE oUj asned AJ9[0s
jou PIP YOIyA INg “JUSPIODE 9T} JO POOYIANI] oY) PISBIIOUT ‘Sosned IBUJ0 o) M A[PATIS[[O “JRYj) SUOTIIPUOD IO SIUIAD 2} 218 $OSNED
uyngIuod ayJ, JUSPIOdE oYl PIsned ey} (SYUOTIIPUOD JO (S)IUSAD 9JBIPOUNIHT 3} ST 9SNED JOSIIP SYJ, "S9SNed J00X pue ‘Sunnqinuod
JOOH% JO 3SISU0O Asyy pue Jﬂo@woo.m 3 O pamqrnuod I0 ﬁuuz_uoh& Jel] SUOHIPUOd I0 SIUDSAR 3] I8 SI1010B] [esne]) "Judprdde
oy} 0} PIANGINUOS Jey} SUOIIIPUOD IO/PUB SIUSAD ISOU) SUINLISIOP 01 SUTUOSEX 2ANONPep soImbai sisA[eue S10J0B] [ESNED-PUR SJUSAS
oL, "suoyn3ysaauf Juap1o0y Suonpuc)) JooqsIo M FOd S M 90UepIosoe U1 pautiofrod seam siSATeue SI0JOB] [BSNED PUE SIUJAS Uy

sisAjeuy 10jor4 Jesnen pue sjuaag ;g xipuaddy




G110 416279

bheeio. LLIGCI9
T k . SIOMIOM :
R jeucnippe Ag poubls
Mool jeeys isuubsad [BUOIPPE
POAOILIR SISNIOM “103 BuysLig- qoi-a4

.“.”comEm.v.cm m&/”./. vmcm.wm.‘ M oud
ul wewiai0} sy sem| | -ybnouie ueisio;
\daq o punoy £/ Yo alas nmssmmm@Q

\ ‘wisoped: ./

" PIOJEDS 2L uo )
sugop Buppels W\

ad patepien

aBeugiu iy

PS2UCUINE NS

&q

_ .”mccm:a .mo._..e :
e j(asuwiy somb £D

/7 BulaUg TN
fok-24d uo aunjeudls
BlosIadns Buissiy

N peynusprgn ./

fensaiur your g iy /N
SPOYE0S JaMO | -9 (] - A1SBU pUB AjSnp
sjsnipe Jeneu g0/ oo oo FOI8 HO)

-uooLssye sy ¢ /7~ peloped D
m::mvcmuctm%m \mss. uooa lmy

Bugoe sem “ 3/ \.-: plojyeds Ajep - \u
el N0 punoj ¢ Mmowy jou pip £

hERER

sisAjeuy si0joed [eSnes pue SjusA



¢€-@ xipuaddy
0080 L4ML. LWL BIVIL: Lyi5e:
1 sjsdies- SR
SR op Bugeuq . . - -
| YSEl y9Q AW qoi-3id jeuapippe upINgG g0l 18~ " 10§ Biyairg qof
paliels SISHOM | | PSIONpUOS 410 | | pRIaLel SISO ~31d pajonNpuUosAA

/7 yopue / s e
(20 14e0x@ HOR) (-1 2 Jou pie
Buiajauq qof-algy/ 1eb 12 wm\.ﬂ.m_.w.m s

mwm%‘w%mw:)iyg@

\e(lia10f 13y e

RISt ek - b

pejteRp sem: 404, awﬁw{mﬂwzuwmmmmm
”.. suy.&w, 3

i

sisAjeuy siojoe jesnen pue SjUsA]



- x1puaddy

StLl LULL

‘Youni Joy

paddojs s1syiopm

VML

- ) U0 SISMIOM -
L HEM panowr |
o semo)ap)

0ECH LLbIL

©MIOM O

- pauinai m._wx.,o?) )

00GL LWL

300} SIBIOM

Y.

LML

SIMO 190 j; Buisn

gliem wnsgdAB

Ty a stom

0E80~ kL

-Buyaiig qor

" _wvmmmawz....&_:m_ -
\Jorauuos Jeatissp

........_.vm..v_m 4
$1818e0 Sjiym pasn

| )

sisA|euy s10}oB4 |eShe ) pue SJUaAZ]

=a1d 10,9088 400




VWL

viomo)
2131 paeoojal Al

$-(@ x1pueddy
FUML T LML VRV OLEL~ LEAL: OOEE LLLL
Buroeds Ve i i : ] o
i'Buny seappe) youl. - FLE L IOMOT-BIB L o | B3 Ta A : R
XIS Ym pajsnipe AV olyouny; & b o-woly perowart i |7 9Ad] 4] WOl ‘ auinssL.pue AYd T AYd Mg80L o1
Voyaamol-sfal | [:uiospawimes pal-t b csjier pught i fp i “§Iaic - pauwinier SioMIoN -

. -918L 0 sBuny

Sopun Rk
L A AVd-
Ou SIoM 18ppE| SR\
50008 \IRMO L, a O SIUD B4 131,

}iiesaidjou |

& : pautid jou.
126610 ‘pejosdsul
30U ployesg” 4

Gl
.
SIS

sisAjeuy si0}oeq |[esnes pue SjUaAg




9-q xpuaddy

BLyL LILL oovL LULL . WUETT T el

: Jendsoy Lo b pusosie
. DD Je paniie 50N 01 eINoIUL YT K-10 B D _Anme:m.m.,wnco%ﬁm
Jejdooliey gus - Jeydoofjey SYHS £PSiN NS adSYS| | PV “m...m.a.. ey

plogeos ayy ym | | somol ©
i ‘JoBjuOD J50] MI ~BI8L U0 uess AN

sisAjeuy si0)oe JEeSnes pue SJuUdAg



Attachment 2

Scaffold Lessons Learned

Examples
from
DOE Lessons Learned Database
and

DOE Occurrence Reporting and Processing System




Carpenter Fell from a Scaffold Ladder While
Descending

Lesson 1D: RPP-W IP-LL-09-0349 (Source User Submitted)

Originating Organization or Contracting Company: Hanford Tank Waste Treatment and
Immobilization Plant

Date: 12/7/2009
Contact: Michelle Bunker: 1-509-373-8994

Statement: Lack of communication between workers can lead to improper sequencing of work
Be aware of planned work and follow the proper sequence

Discussion: On Monday, July 13, 2009 a work crew was in the process of disassembling a
scaffold ladder in the WIP LAB The overhead worker was removing 4’ x 6" plywood and
passing the material to ground workers below. During this work evolution a ground worker,
wanting to remain busy, began removing one of the diagonal braces from the <<scaffold>>
ladder, which was out of sequence for this scope of wotk After the brace was removed the
ground worker left the area to take a break and did not tell the overhead worker the brace had
been taken off’ The overhead worker began his descent prior to the ground worker returning to
the job, and the unsecured scaffold ladder began to rotate causing the overhead woiker to lose his
gtip and fall approximately 4 feet to the concrete floor landing on the left side The carpenter was
transpotted by Hanford Fire Department ambulance to Kadlec Hospital where X-rays revealed a
fiacture to the lefi aim and elbow

Analysis: A Root Cause Analysis (RCA) of the event identified the following root/contributing
causes: disassembly of scaffold performed out of sequence, individual scaffold experience and/or
competence/proficiency and less than adequate communication among scaffold crew.

The scene of the incident was secured and remained secured until released by the RCA team to
allow for further investigative work to progress

Human Performance Improvement (HPI) error precursors included lack of knowledge, imprecise
communication habits, lack of proficiency, indistinct problem-solving skills, repetitive action,
monotonous and uncleat goals, roles and 1esponsibilities.

Actions: A work pause for scaffold assembly and disassembly was initiated on July 14, 2009,
Briefings were conducted by Senior Constiuction Management to share the immediate results of
the fact finding The first briefing included all scaffold erectors and the second briefing included
the remaining carpenters at the WTP site The work pause was released on July 14, 2009

A safety bulletin was distributed to the WTP site on July 14, 2609




A Just-in-Time lesson learned was distributed to the WTP site on July 15, 2009,

Recommend the sequence for assembly and disassembly of scaffold ladders be discussed during
each day’s safety discussion prior to work beginning

Recommend improvement of communication between ground and ovetheard workers when
assembling and disassembling scaffold laddets

Recommend an HPI evaluation/observation course be held to for superintendents, carpenter
general foreman and safety representatives to teach them techniques to perform HPI
evaluations/observations

Keywords: SCAFFOLD, SCAFFOLD LADDER SEQUENCING

Hazard(s): Elevated Work / Falling Objects

ISM Code(s): Analyze Hazards, Define Work, Develop / Implement Controls

Work Function(s): Training & Qualifications



Unsafe Scaffold Work Practice

Lesson ID: B-2006-OR-BJICETT1P-0303 (Sowrce User Submitted)

Originating Organization or Contracting Company: Bechtel Jacobs Company, LLC, Jay
Frantz, ETTP D&D Project, 865-574-6557

Date: 3/21/2006
Contact: Mildred Smith, 865-241-1703
Statement: Always use installed safety devices provided on scaffolds

Discussion: Workers preparing dump truck shipments were observed on several occasions in
September 2005 working on scaffolding without attaching the safety chain on the open end of
the scaffold at its entrance Supervision and Environmental, Safety, & Health (ES&H) were
made aware of the situation Supervision counseled the workers on use of the safety chains; field
observations verified proper use of the chains

Analysis: The type of scaffold observed was that erected for lining trucks hauling hazardous
debris It provides a work platform approximately 6 to 8 feet above the ground suiface. An
Occupational Safety and Health Administration (OSHA) compliant guardrail is provided along
the length of the platform to prevent falls The working surface of this particular type of scaffold
is accessed via a ladder at the end of the platform A positive action is required by the worke: to
latch a chain at the top of the ladder, after stepping onto the work platform.

Another type of platform is currently in use at ET TP Decontamination & Decommissioning
(D&D) for lining trucks hauling hazatdous debris that does not require the worket to latch a
chain. This elevated platform is accessed by a stair arrangement instead of a ladder and is
available with a self closing gate

Actions: For lining trucks hauling hazardous debtis consider using the scaffold platforms with
the self closing gate

Keywords: LADDER, PLATFORMS, SCAFFOLD, SAFETY CHAIN, LINING TRUCKS
Hazard(s): Electrical / NEC, Human Reliability Program

ISM Code(s): Perform Wotk

Work Function(s): Occupational Safety & Health - General, Safety Design

References: Issues/Corrective Action Tracking System (I/CATS) ID - 10063673



Integrated Safety Analysis Tools (ISAT) - TORPS Module

ORPS User-Defined Report

[ORPS Number:|EM-ID--CWI-IWTU-2011-0004 i

Site
Subject/Title
Date Discovered

HQ Summary

Lessons Learned

Cause Description

Cause Godes

INEL : ldaho National Laboratory

Employee Falls from Scaffolding Ladder, Fracturing Foot

4/12/2011

On April 12, 2011, a URS laborer employee fell approximately nine feet when he was ascending a scaffold fadder to a
scaffold platform on the north side of the Product Storage Building  As the laborer was ascending, he lost his giip and
fell to the ground, where he ianded feet first and then rolled or his side A safety professional observed the event and
immediately responded to provide assistance when the laborer fell As the safety professional was approaching the
scene of the fall, the laborer stood up and stated that he was not injured As a precaution, the laborer was taken to
CFA medical for evaluation where x-rays were taken It was later determined that the laborer’s right foot was fractured
He was referred to a specialist for follow up treatment. The safety professional inspected the ladder and determined
that there was no damage to the ladder, and the ladder rungs were free of foreign material (¢ g mud, water, frost) The
scaffold inspection was current, the scaffold Jadder was properly installed, and the laborer was utilizing three point
contact with the ladder. The laborer was wearing standard construction personal protective equipment that included
leather gloves, and was not carrying any items in his hands.

Waorkers must avoid becoming complacent about hazards they routinely encounter  Successfully climbing scaffolding
many times does not mean the hazard is diminished While on any ladder safe climbing should be the focus of the

worker,

The Facility Manager performed an apparent cause analysis in accordance with $TD-1113 Cause Analysis and
Corrective Action Development. A single cause code was chosen

Cause Code A3B1C02, step was omitted due to distraction.

This Skill Based Error cause code was chosen based on interviewing the laborer who fell During the fact finding
process, the laborer stated he was looking up at the personne) on the scaffold above him thus was not focused on the
task at hand.

A3B1C02 - Step was omitted due to distraction

9772011
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Integrated Safety Analysis Tools (ISAT) - TORPS Module

ORPS User-Defined Report

{ORPS Number:|EM-ORO--BJC-K25ENVRES-2010-0003 i

Site
Subject/Title
Date Discovered
HQ Summary

Lessons Learned

Cause Description

ETTP : East Tennessee Technology Park

Employee Injury, Near Miss Due to Employee Falling From Scaffolding

6/14/2010

On June 14, 2010, a carpenter was dismantling scaffolding (less than 6 feet high) when he steppad back, lost his
fooling, fell backwards approximately 4 feet and hit his head on a piece of equipment causing a laceration to the back of
the head The employee was transported to Methodist Hospital where he was treated with 3 staples to the laceration
and released. No prescription medicine was prescribed. The event has been classified as 2 near miss because of the
distance the employee fell before striking his head and the potential for a more severe injury. Scaffolding erection and
disassembly were suspended until an investigation is completed The area was roped off unti the investigation could
determine the area was safe for work to continue

The process for assembly/disassembly of components must be planned with safety as a priority, clearly understood
before beginning work, and adhered to during the construction process Those in a supervisory capacity should
participate in work activities only when necessary and when such participation permits maintaining full supervisory
respansibilities Supervisors overseeing large or complex tasks should focus solely on oversight and management of
the work to be performed.

Relevant documentation was reviewed and personnel were interviewed Documents reviewed included BJC-FS-1015,
Scaffold and Ladder Use; BJC-EH-2006, Fall Protection; WP-07-KD1549, Install Standard Scaffolding; and AHA-07-KD-
0130, AHA for WP-07-KD1549. Personnel interviewed included the Area Superintendent, Superintendent, General
Foreman, Foremen, invalved worker and the Project Safety Lead Based on the document reviews and interviews, the
cause codes listed above were identified from the DOE Causal Analysis Tree

The work crew was disassembling a tube and coupler scaffold. The height of the first level of the scaffold was )
approximately 5"10" which, per the Activity Hazard Analysis {AHA), does not require fall protection (less than 6"} The
normal practice for disassembly is 1o remove the higher hook boards, loosen the diagonal supports, return to ground
level and remove the vertical and the diagonal supports. For this event, a single worker stood on the platform and
removed all of the vertical and diagonal supporis. He then tried to remove a 16' pik board that was installed on the celt
house by himself The expected process for this is for two workers to perform this task, since the pik board weighs
about 70 pounds. When the worker tried to manipulate the pik board, it moved and he stepped backwards falling off the
side of the platform Analysis of the event revealed the following causes:

1) Interviews indicated that there is an agreed upon process that is used when disassembling this type of scaffold
However there is no written guidance on the disassembly of the scaffolding. Work Package WP-07-KD-1549 Install
Standard Scaffold, states that scafiolding be installed per BJC-FS-1015 Scaffold and Portable Ladders BJC-FS-1015
Section F, Scaffeld Assembly and Disassembly, does not provide any guidance on the sequence to be used when
disassembling the scaffold The AHA includes a job step tilied Disassembly or modification of scaffolding The controls
only invelve placing a red scaffold inspection tag on the scaffold, maintaining area/overhead controls during
disassembly and not dropping or throwing material to the ground, {Lack of Written Communication - DOE Cause Code
ASB3G01; Incomplete/situation not covered-DOE Cause Code ASB2C08)

2) At the beginning of the shift, it was identified that the work crew was 1 to 2 members short of the usual complement
To compensate for this, the job foreman was performing some of the work, and not monitoring the status of the work
Management expectations are that carpenter foremen do not typically perform hands on work, particularly when
assembling or disassembling scaffolding {Progress/status of task not adequately tracked - DOE Cause Code A484C02)

3) The expectation that foreman not perform hands-on work except when necessary and when such participation
permits maintaining full supervisory responsibilities, has not been institutionalized and promuigated to all project
foremen (Job performance standards not adequately defined - DOE Cause Code A4B1C02)

4) As stated in number 1, above, there is an agreed upon process that is used when disassembling this type of scaffold
The expectation that all the crews involved in scaffolding use this process was not sufficiently promulgated. Interviews
indicated that one of the crews was not consistently using that method (Management policy guidance/expectations not
well-defined understood or enfarced (DOE Cause Code A4B1C01)

The following corrective actions were established to correct the identified causes:

1) Develop and implement Standing Order KSC-10-048, Scaffold Erection/Disassembly Requirements The measures

' implemented by this order include requiring a superintendent, carpenter steward, or general foreman to oversee the

assembly and disassembly of all scaffold work and evaluate all scaffold applications to ensure fall hazards are identified

9/7/2011
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Cause Codes

Integrated Safety Analysis Tools (ISAT) - TORPS Module

ORPS User-Defined Report

and mitigated; disassembling as much as possible from the ground; properly sizing and selecting scaffalding boards;
having two employees work from the platform during assembiy/disassembly to fimit the movement necessary by each
employee; having a minimum of two employees place/remove the walk board located on top of the cell house; and
requiring the use of spatters andfor fall protection when placing adequate rails is not possible due to the particular plant
configuration. The requirement for oversight will remain in effect until the K-25 D&D Field Services Area Manager has
determined that such oversight is no longer required This corrective action addresses ASB3C01 A5B2C08 A5B1C01
and A5B4G01

2) Brief all carpenter crews on the scaffolding assembly/disassembly process including roles and responsibilities to
ensure consistency among the carpenter crews This corrective action addresses cause code A4B1C02

3) The K-25 D&D Field Services Area Manager will issue a directive (e-mail or memorandum) stating that
supervisorsiforemen must maintain their job oversight and management responsibilities as first priority at all times
Supervisorsfforemen may participate in work activities only when necessary and when such participation permits
maintaining full supervisory responsibiliies. Supervisors overseeing large or complex tasks should focus solely on
oversight and management of the work being performed Specifically, carpenter supervisors should at no time assist in
the physical assembly or disassembly of scaffolding in the figld This corrective action addresses cause codes
ASB2C08 A4B4C02 and A4B1C02

4) Carpenter crews will be rearranged in order to strengthen the skills of each crew in order to assist in the
dissemination of safe work practices This corrective action will in par! address cause codes A4B4C02 A4B1C02 and
A4B1C01 ’

A4B1C01 - Management policy guidance / expectations not well-defined understood or enforced
A4B1C02 - Job performance standards not adequately defined

A4B4CO02 - Progress/status of task not adequately tracked

A5B2C08 - Incomplete / situation not covered

ASB3CO1 - Lack of written communication

9/7i2011
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Integrated Safety Analysis Tools {ISAT) - TORPS Module

ORPS User-Defined Report

[ORPS Number:]JEM-RL--CPRC-GPP-2009-0016

Site
SubjectTitle
Date Discovered
HQ Summary

Lessons Learned

Cause Description

HANF-RL : Hanford - Richtand

Worker Falfs from Seaffold (ARRA)

9292009

On September 29, 2009, a 100 K Soil Remediation worker fell approximately 11 feet from scaffolding The worker
overreached while attempting to pull a bungee cord and lost his balance, momentarily caught himself and then fell
The worker said that he was not injured, but was taken to AdvanceMed Hanford for evaluation Work on scaffolding on
the 100 K soil remediation project was suspended.

A hazard was not recognized during the development of the Job Safety Analysis and the pracedure governing the work
performance. Leaning over the guard rail and overextending from the scaffolding to complete a task had become a
reutine accepted practice on previous work from scaffolding. Personnel had become accustomed fo the practice, and
when the hazard anaiysis was performed, the difficulty was not identified, and therefore never addressed.

A barrier analysis was utilized to evaluate the fall of the worker

Following the critique, a video of the event was reviewed in detail, Attention was paid 1o the actions of the worker on
the left side of the container (Worker #1) and the actions of the worker on the right side of the container who fell
(Worker #2) Worker 1 made an inifial and unsuccessful attempt to secure the bungae to the rear-center hook During
this unsuccessful attempt, Worker 1 leaned against and over the top of the guard rail, essentially over-reaching just as
his coworker (Worker 2) would do in his altempt In Worker 1's case he did not lose footing; however, his acfions
displayed the work practice of over-reaching for the cenfer hook. Based on the review of the videa and discussions with
personnel involved in this work aclivity over-reaching for the center hook is a common practice and not a one-time
evant

Historically the load out of the waste containers on other Hanford contractors worksites has been a multiple (60 to 100}
waste containers per day operation Securing the bungee to the center hook became a production mode feature of the
operation as there was time pressure to prepare waste containers for transport. The tarps were required to be secured
for over-road transport and subcantractors were not readily witling to provide iabor supportin the CTA  Pressure was
applied to the workers to fully secure the loads from the scaffold position If the tarps were not properly secured,
management would be apprised of the ERDF driver's complaints and that would be communicated to the scaffold
workers through their chain of command

This was also complicated by ihe tarp adding a false sense of contamination control If not secured the tarps could flap
during movement or be pulled inside the container and require radiological surveys adjust or replace the tarp Securing
the tarps was perceived by some RCTs as a contamination control issue

The activity was recognized as being difficult Leaning on and over the guard rail and over-reaching over time became
a routine behavior, and an accepted practice Personnel became blind to the hazard of over-reaching During the
development of tha Earth Work Plan and the associated JHA, leaning on and over the guard rail and over-reaching was
not recognized by the planners or workers as a hazard The workers believed: ’

1 The expectation that all hooks were needed to be secured prior to moving the container 1o the container fransfer
area

2 There had been a perception that contaminated material could escape from the waste container during transport if all
the bungee was not fully secured to the container.

3 The historic management expactation regarding time pressure 1o support muitiple waste container shipments

Because the workers had these beliefs and knew from pasi practice that to achieve the securement of the back hock
over-reaching was needed they did not recognized this action as being an unacceptable practice The activity was
viewed as sealing the load and securing the tarp from a scaffold

The hazard analysis looked at the activity (sealing and tarping) but the single step of securing the rear-center hook was
not evaluated -and therefore the hazards were not evaluated

The use of scaffold as part of the load out process was also evaluated. During the soil remediation process the use of
scaffolding to perform the securement of the bungee cords instead of attaching the bungee cords while on the ground
was selected as the preferred process to address several concerns, These concerns include:

1 The ergonomic and other safety issues of sealing the container from the ground

2 Minimizing the number of times the high hazard activity of picking up and dropping off the container had to be
performed.

3 Contamination control

9772011

PEG Torps mt_TFD_Custom Page 4




Integrated Safety Analysis Tools (ISAT) - TORPS Module

ORPS User-Defined Report

The decision to use the scaffold as part of ihe load out process was based on the evaluation of the work scope and
alternative methods to perform the load out load securement and shipment activity That decision process included
addressing the concerns noted above

The root cause is the hazard of securing the center hook was not appropriately identified or addressed.
The difficulty of securing the bungee and the center hook was recognized but the hazard of over-reaching was not
recognized The over-reaching was viewed as the norm and the difficulty was not identified during the hazard reviews

Apparent causes identified include:
1 Although management and safety oversight were in the field, they did not recagnize the hazard

2 Paor work practices of laborers
3. Management did not communicate direction that all hooks did not need to be hooked pricr to moving the container

which resulted in an impact on safety
4. Training (how o work on scaffolding) provided does not adequately discuss leaning over the guard rail or over-

reaching from the scaffolding

Cause Codes | A3B1C06 - Wrong action selected based an similarity with other actions

A3B2C04 - Previous success in use of rule reinforces continued use of rule

A4B1CO03 - Management direction created insufficient awareness of the impact of actions on safety / reliability
A4B3C08 - Job scoping did not identify special circumstances and/or conditions

A4B4C03 - Apprapriate tevef of in-task supervision not determined prior 1o task

ABB3C02 - Inadequate content

9/7/2011 PEC Torps rpt_TFD_Custom Page §




Integrated Safety Analysis Tools (ISAT) - TORPS Module

ORPS User-Defined Report

[ORPS Number:|EM-RP--BNRP-RPPWTP-2009-0014 |

Site
Subject/Title
Date Discovered

HQ Summary

Lessons Learned

Cause Description

Cause Codes

HANF-RP : Hanford - River Protection

Employee Receives Fracture to left arm

7113/2009

On July 13, 2009, a BNI carpenter from the LAB Facility was descending a scaffolding ladder when he fell
approximately 4 feet to the ground, landing on his left arm  The carpenter was transported by Hanford Fire Department
ambulance to Kadlec Hospital where x-rays revealed a fracture to the left elbow Work was stopped and an
investigation is underway

Clear, concise communications during the pre-job walkdown may have helped to mifigate the error that ocourred It is
easy to make assumptions based on information you believe, but it is the employees responsibility to use the pre-job
briefings to share all information (.e. exisling conditions, exact steps to be performed, stc.) pertinent to the task.

The results of a root cause analysis (RCA): Carpenter Fell From a Scaffold Ladder While Descending, performed for
the Analytical Laboratory Facility (LAB) including root cause contributing causes, observations and recommendations

for corrective actions

An RCA team was established to identify associated causes and recommend corrective actions Effectiveness review
criteria were also established 1o ensure the recommended and implemented actions are effective in resolving the
identified causes of the incident A Human Performance Improvement (HP1) analysis was performed fo determine error
precursors and organizational influences on the actions of WTP personnel involved in the incident

A review of Craft hours associated with the erection, modification, and disassembly of scaffolds was performed by
Project Gonfrols personnel Man-hours associated with scaffold work are not tracked to a specific account; therefore
hours reflected are estimated. Each Craft discipline and subcontractor cost code was reviewed to establish a
percentage-based estimate of the scaffold hours required to suppert construction installations. The results of this
estimate show over 189,000 man-hours (94 5 man-years) of scaffold work without a fall-related injury These numbers
reflect the ability and commitment of Craft to safely erect modify and disassemble scaffolds

The cause and effect analysis identified the following as the root cause:

RC-1 Disassembly of scaffold performed out of sequence: A3B1C01 - Human Perfarmance LTA - Check of work LTA,
A3B2C02 - Human Performance LTA - Signs to stop were ignored and step performed incorrectly

A3B3C01 - Human Performance LTA - Atiention was given to wrong issues,

A3B3C02 - Human Performance LTA - LTA Conclusion based on sequencing of facts

AS5B4C01 - Communications LTA - Communication betwesn work groups LTA,

The cause and effect analysis identified the following as contributing causes:

CC-1 Individual scaffold experience and/or competence/proficiency:
A4B2C09 - Management Problem - Personnel selection did not assure match of worker motjvations/job descriptions
ABB2C01 - Training Deficlency - Practice or hands-on experience LTA,

CC-2 Less than adequate communication amaong scaffold crew:
ABB4C01 - Communications LTA - Communication between work groups L.TA
A5B4C04 - Communications LTA - Verification/repeat back not used

AGB2CO01 - Practice or "hands-on" experience LTA

A3B1C01 - Chack of work was LTA

A3B2C0O2 - Signs to stop were ignored and step performed incorrectly

A3B3C01 - Attention was given to wrong issues

A3B3C02 - LTA conclusion based on sequencing of facts

A4B2C09 - Parsonnel selection did not assure match of worker motivations / job descriptions
A5B4C01 - Communication between work groups LTA

ABB4C04 - Verification / repeat back not used
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Attachment 3

Responses from Site Reviews
for Applicability of Tele-Tower® Scaffold Accident at SRS

Description of how evaluation(s) were conducted
Results and any cotrective actions taken ot planned, categorized into the
following focus areas:
o Work Planning;
o Industrial Safety (including compliance with OSHA scaffold standards
and Worker Safety and Health Program implementing procedures)
o Scaffold Safety Training
o Contractor Worker Safety and Health Professional and Supervisory
Oversight of Work
o Human Peiformance Improvement
o Integrated Safety Management:
* Identify and Analyze Hazards
* Tailoring of Hazard Controls to the Work
»  Perform Work Within Controls
» Feedback and Improvement
o DOE Federal Oversight By:
» Facility Representative and Project Line Oversight
=  Worker Safety and Health Professional (Safety and Occupational
Health Specialist/Safety Engineet/Industrial Hygienist)




