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FOREWORD

The Building M6-794 Roofing Fatality Mishap Investigation Board (Board) was commissioned
to gather information; anayze the facts; identify the proximate causes, root causes, and
contributing factors relating to the mishap; and recommend appropriate actions to prevent a
similar mishap from occurring in the future. During the investigation of this mishap, the Board
also examined the fall protection policies of other NASA Centers and operating locations to gain
an understanding of how those entities conduct fall protection, as well as the degree to which fall
protection is standardized across the Agency.
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EXECUTIVE SUMMARY

The Mishap

On March 17, 2006, at approximately 1325 EST, a construction worker fell from the roof of
Supply Warehouse #1 (Building M6-794) in the Kennedy Space Center (KSC) Industrial Area.
Rescue personnd arrived at the mishap scene minutes later, and the worker was subsequently
airlifted to the Orlando Regional Medical Center. He died 1606 EST that same day as a result of
head injuries. The deceased and other roof workers involved were all employed by Oneida
Construction, Inc. At the time of the mishap, the workers were installing a corrugated metal
roofing panel as part of Subcontract X04524-6, awarded to Oneida through the Space Gateway
Support, LLC (SGS), Subcontracts Administration Office.

Based on a mishap site visit, interviews, and data analysis, the Mishap Investigation Board
(Board) identified the underlying causes of the mishap. Event and causal- factor tree diagrams
were developed, resulting in the identification of proximate (or direct) causes and root causes of
the mishap.

Proximate Causes

Two proximate causes of this fatality were identified. If either of these were eliminated or
modified, this mishap would not have occurred.

Proximate Cause 1: The deceased was wor king close to the edge of a roof (17
feet above the ground) without proper fall protection. The roofing work
should have been classified as steel erection, for which the Occupationa Health
and Safety Administration (OSHA) required physical restraints. However, Oneida
and SGS misclassified the roof work as low-sloped roofing, which did not require
physica restraints. For low-sloped roofing work, OSHA alowed use of a
Warning Line and Safety Monitoring System in lieu of physical restraints. A
warning line was not used and the safety monitor was helping the other workers
instead of acting solely as a safety monitor; both were violations of OSHA
regulations for proper fall protection.

Contributing Factor (CoF-1): Superintendent helped move the roofing panel
while acting as the safety monitor.

Contributing Factor (CoF-2): Superintendent did not stop the job and seek
additional personnel when two workers were not sufficient.

Contributing Factor (CoF-3): Temporary anchorage points were not
required by OSHA, NASA, KSC, or contractors.

Proximate Cause 2: The deceased fell from the roof. Evidence shows that the
deceased either tripped or stumbled prior to falling off the roof, rather than
stepped off the roof. The two most likely tripping hazards were the lightning
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protection wire (located approximately 6 inches from the edge of the roof) and the
uneven working surface of the corrugated roof.

Contributing Factor (CoF4): While not legally intoxicated under Florida's
Driving Standard, the deceased was under the influence of alcohol and tested
positive for marijuana.

Root Causes and Recommendations

Subsection 4.2 of this report contains recommendations related to root causes that, if followed,
should prevent similar mishaps from occurring in the future. The root causes and
recommendations were as follows:

Root Cause 1: Oneida was unawar e of the OSHA inter pretation to classify the work as
stedl erection (RC1), which required a physical restraint instead of the Warning Line and Safety
Monitoring System.

Recommendation (RC1-1): When responding to a Request for Proposal (RFP) and
prior to preparing a safety plan, subcontractors should review OSHA regulations and
letters of Standard Interpretationto properly classify the work.

When roofing jobs are performed, subcontractors are responsible for
determining the applicability of 29 CFR 1926.501 (low-sloped roof) and 29
CFR 1926.750 (steel erection) in accordance with OSHA Standards and |etters
of Standard Interpretation.

Contract language should include information alerting subcontractors that the
OSHA Area Office has a compliance assistance specialist available asa
resource.

Root Cause 2: SGS was unawar e of the OSHA inter pretation to classify the work as steel
erection (RC2).

Recommendation (RC2-1): Prior to issuing an RFP, the prime contractor should
review OSHA Standards and letters of Standard Interpretations to properly classify
work.

Recommendation (RC2-2): NASA/KSC and prime contractors should review
current ongoing work involving roofing to ensure proper work classification and
compliance with OSHA Standards and letters of Standard Interpretation.

Root Cause 3: Oneida did not ensureits superintendent’s compliance with the OSHA
requirement for fall protection (RC3). Although SGS had previously written up the
superintendent for warning line and safety monitor noncompliances, the Board had no evidence
that these noncompliances were ever presented to the Oneida owner/president.

Vi
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Recommendation (RC3-1): Prime contractors should devel op a mechanism to
ensure that OSHA noncompliances immediately dangerous to life and health are
reported to the subcontractor president/top management.

Root Cause 4: SGSdid not ensure Oneida’s compliance with the OSHA requirement for
fall protection (RC4). Although SGS had previoudly written up the superintendent for warning
line and safety monitor noncompliances, the noncompliances were corrected on the spot and no

further retraining, corrective action, or disciplinary action wastaken by Oneida toward the
superintendent or by SGS toward Oneida.

Recommendation (RC4-1): SGS should develop a mechanism to ensure that OSHA
noncompliances immediately dangerous to life and health are reported to the
subcontractor president/top management.

Other prime contractors (e.g., United Space Alliance and Boeing) should
develop a similar mechanism to ensure that OSHA noncompliances
immediately dangerous to life and health are reported to the subcontractor
president/top management.

For construction contracts that NASA/K SC issues, NASA/KSC should
develop a similar mechanism to ensure that OSHA noncompliances
immediately dangerous to life and health are reported to the contractor
president/top management.

Recommendation (RC4-2): Prime contractor safety specialists should trend
noncompliances and discuss them at the appropriate contractor/subcontractor safety
meeting.

Recommendation (RC4-3): For construction contracts that NASA/K SC issues,
NASA/KSC should trend noncompliances and discuss them at the appropriate
contractor safety meeting.

Root Cause 5: NASA/K SC fall protection practices follow the OSHA -defined standar dsfor
lowdoped roofs, which allow the Warning Line and Safety Monitoring System rather than
requiring a physical-restraint system (RC5).

Recommendation (RC5-1): NASA/KSC should develop and implement a fall
protection policy and program for low-sloped roofing work that is more stringent than
the applicable OSHA standard and requires the use of physical restraints when
working within 6 feet of the edge. The use of warning lines and safety monitors or
other nonphysical-restraint systems should be reserved for special circumstances after
review and approval through a NASA/KSC formalized variance process.

Recommendation (RC5-2): A Centerwide fall protection team (civil servants and
contractors) should be formed to examine issues (e.g., standardization across
contractors, variance processing, retrofitting of existing facilities) arising from the
implementation of a new, more stringent fall protection policy and program.

vii
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Other Sgnificant Observations

The significant observations are in subsection 4.5 and fell into severa groupings.

Training and Documentation:

Observation (O-1): Oneida did not maintain a current list of employees who
were working on the job site.

Observation (O-2): Oneida did not conduct, or did not document, all weekly
safety meetings.

Observation (O-3): Oneida provided no evidence that either the deceased or the
other Oneida worker was trained by a competent person qualified in 29 CFR
1926, Subpart M, Fall Protection. Therefore, the training of the deceased and the
other Oneida worker was deficient.

Observation (O-4): The training certification provided by Oneida was not signed
by the trainer or the employer, so it was in technical violation of 29 CFR
1926.503(b)(2).

Observation (O-5): While KSC fall protection training was, for the most part,
adequate for construction workers, it was insufficient for specialized training for
competent or qualified persons and inspector training.

Communication:

Fall Policy:

Other:

viii

Observation (0O-6): Contractors and subcontractors were not required to inform
NASA of al onCenter worksite OSHA noncompliances.

Observation (O-7: Inadequate coordination within SGS resulted in Oneida
working without the knowledge of SGS Safety.

Observation (O-8): Permanent anchorage points were not added anytime after
the initial construction of Building M6-794, and KSC policy did not require their
installation

Observation (O-9): Other than OSHA minimum standards, no single,
standardized fall protection policy exists across all NASA Centers or operating
locations.

Observation (0-10): Drug and alcohol testing was not performed on Oneida
workers involved in the mishap.
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Observation (O-11): Contract clause flondown to the subcontractor was not a
contributing factor to the mishap.

Observation (O-12): Behaviors identified in mishaps can be used to study and
improve the KSC safety culture.
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INVESTIGATION OF THE
BUILDING M6-794 ROOFING FATALITY
TYPE A MISHAP

CHARTER AND RESPONSE

Transmittal Letter

Reply to Attn of:

National Aeronautics and
Space Administration

John F. Kennedy Space Center
Kennedy Space Center, FL 32899

May 11, 2006
SA
TO: AA/Director
FROM: Chairman, M6-0794 Roofing Fatality Mishap Investigation Board

SUBJECT:  Final Report for Building M6-0794 Roofing Fatality

Raferencs vour ietier datad March 24, 2006, which setabiisbed the Mishap Investigation
Board for Building ME-0794 Reoling Fatslity, Mgl 17, 2006, and defiosd the
Bosnrd’s responsibilities. '

The investigation was conducted @ accordance with HPR 8521.14, “NABA Procedurat
Reqgeiremsents for Mishap Reporting, Investigating, sod Reparting.” The fival report of the
Hfishep Investigation Bosrd’s sctivitive, findings, and teomnmendstions is subreitied

and enclosed,

— - ¥ "jg‘g .

Join HL. Caspey

2 Enclosmres

1, Writtem Repost

2. Blestromic Files of Weltten Report
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1.2 Appointment Letters

The original appointment letter and a subsequent revision memorandum are included here for

reference.

Feply o Azn of:

Mabional Aeronautics and

Space Administration

John F. Kennedy Space Center
Kennady Space Center, FL. 32899

March 24, 2006
S5A
TO: Diistribution
FROM: AAMirector

SUBJECT: Mishap Investigation Board (MIB) for Building M&-0794 Roofing Fatality,
March 17, 2006

This memorandum, in accordance with NASA Procedural Requirements (NPER) 8621.1A,
“NASA Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping,”
establishes the Building M6-0794 Roofing Fatality MIB and sets forth its responsibilities and
membership. The chairperson and members of the Board are listed in the enclosure.
In accordance with the NPR, | am establishing the Building M&-0794 Roofing Fatality MIB 1o
gather information; analyze the facts; identify the proximate cause(s), root cause(s), and
contributing factors relating to the mishap; and to recommend appropriate actions to prevent a
similar mishap from occurring again.
The Chairperson of the Board will report to me on all aspects regarding this investigation.
The Board will:

= (btain and analyze whatever evidence, facts, and opinions it considers relevant.

= Conduct tests and any other activily it deems appropriate.

s Interview witnesses and receive statements from witnesses,

s Impound property, equipment, and records as considered necessary,

s Determing the proximate cause(s), rool cause(s), and conteibuting factors relating 1o the
mishap.

= Develop recommendations to prevent similar mishaps.

= Provide a final written report that will conform to all requirements in NPR 8621.1.
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The Chairperson will:
= Conduct Board activities in accordance with the requirements in NPR 8621.1.

* Establish and document, as necessary, rules and procedures for organizing and
operating the Board, including any subgroups, and for the format and content of oral or
written reports to and by the Board.

* Designate any additional representatives, advisors, consultants, experts, liaison officers,
ar other individuals who may be required to support the activities of the Board and
define the duties and responsibilities of those persons.

e Designate another voting member of the Board to act as chairperson in his or her
absence.

» Document meetings and retain records.

The Board will convene starting the week of March 20, 2006, and will provide a final report
within 75 workdays.
| will dismiss the Board when it has fulfilled its requirements.
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Mishap Investigation Board
for the

Building M6-0794 Roofing Fatality
Mishap Date: March 17, 2006

The following individuals are the voting members of the MIB:

David Tipton TA-C2 Occupational Health
~ Physician-Member
Darcy Miller SA-BI Human Factors-Member
Knistie French QD30 (Marshall Space Flight | Safety-Member
Center)

The following individual will serve as the Ex Officio on the MIB, and complete applicable
tasks as outlined in NPR 8621.1:

TR

SR [ e —

< DI

The following individuals are considered support staff to the Mishap Investigation Board:

Public Affairs Advisor
Mitch Colvin OP-MS NASA Contracts Advisor
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National Aeronautics and
Space Administration

John F. Kennedy Space Center
Kennedy Space Center, FL 32899

SA

TO:

FROM:
SUBJECT:

Reference:
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March 28. 2006

HQ/Chief Safety and Mission Assurance Officer
AA/Director

SA/Chairman, M6-094 Roofing Fatality Mishap Investigation Board (MIB)
Appointment of Additional MIB Representative

Original Appointment Letter: MIB for M6-0794 Roofing
Fatality, March 17, 2006

Effective this date, the following person is appointed Advisor to the MG-0T04 Roofing

Fatality MIB:
Mickas] Hulet 3&»4:‘ osm Advisor

oo

CCS. Hom SA-EXD. Facemire

DX-G/P. Bennarde TA-C2/D. Tipt{*u

OPMSAL, Colvin KA-E/. Buckingham.

Sa-ALN Chemy HOOice of Safety: &ﬂﬁ Mission A%mm%afﬁy and
SA-BID. Miller Assurance Roquirements Division/F. Chandler
SA-EB. Preston JSC/NA/ML Hulet

SA-EX/D. Barker MSFC/IQDSHK. French

SA-EVE Brand PAFBMSSW/SEG/C. Olesnevich
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National Aeronautics and

Space Administration

John F. Kennedy Space Center
Kennedy Space Center, FL 32899

April 19, 2006

Reply to Atin of:

SA

Scott Hampton

Senior Structural Engineer

Space Gateway Support

Mail Code: SGS-127

Kennedy Space Center, FL. 32899

Dear Mr. Hampton:

In accordance with NASA Procedural Requirements (NPR) 8621.1A, NASA Procedural
T s S 3 ; T % s
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1.3 Signatures Pages

Concurrence by Board Members:

Jolin H. Casper C.P. Bennardo
Chairperson Voting Member, Engineering
MG/Johnson Space Center DX-G/Kennedy Space Center
- x / ]

ph o oy K ey
Kristie French” Darcy . Miller
Deputy Chairperson Voting Member, Human Factors
Voting Member, Safety SA-Bl/Kennedy Space Center

QD50/Marshall Space Flight Center

///A i

David A. Tipton *

Voting Member, Occupational Health
Physician

TA-C2/Kennedy Space Center

Concurrence by Ex-Officio Board
Member:

ORI e

David L. Facemire, Safety
SA-E2/Kennedy Space Center
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Concurrence by Board Advisors:

%-{A L. f'[{.u-—-—

R

MichactW. Hulet, Safety
NAJohnson Space Center

NGl

Roy MAColvin, WASA Contracts
OF-M v Space Center

S-IE'-"I'_‘ﬂG H

CCKenned S e C-.m‘tq.'r

b o

Bruce Buckingh blic Affairs
XA-EXennedy Space Center
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The Board' s consultants were

Charles D. Barker, Safety
SA-E2/Kennedy Space Center

John D. Brand, Safety
SA-E2/Kennedy Space Center

Thomas P. Dwyer, Safety
SA-E2/Kennedy Space Center

Robert A. Preston, Safety
SA-E2/Kennedy Space Center

Scott Hampton, SGS Mishap Board
Space Gateway Support

The Board’' s observer was

Chris Olesnevich, Safety
45™ Space Wing
Cape Canaveral Air Force Station
Patrick Air Force Base
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2. MISHAP DESCRIPTION

2.1 Summary

On March 17, 2006, at approximately 1325 (all times are Eastern Standard Time [EST]), a
construction worker fell from the roof of Supply Warehouse #1 (Building M6-794) in the
Kennedy Space Center (KSC) Industrial Area. Rescue personnel arrived at the mishap scene
minutes later, and the worker was eventually airlifted to the Orlando Regional Medical Center
(ORMC). He died later that same day, as a result of head injuries sustained during the fal. The
workers were all employed by Oneida Construction, Inc. At the time of the mishap, the deceased
and two other Oneida employeeswere installing a corrugated metal roofing panel on the
northeast corner of the roof. Thiswork was being performed as part of Subcontract X04524-6,
awarded to Oneida through the Space Gateway Support, LLC (SGS), Subcontracts
Administration Office.

2.2 General Events Beforethe Mishap

Building M6-794, built in 1965, is a warehouse located in the KSC Industrial Area used to store
Boeing flight equipment. On September 15, 2005, Subcontract X04524-6 was awarded to Oneida
Construction, Inc., through the SGS Subcontracts Administration Office, to make repairs to the
existing M6-794 metal roofing system. The roof of Building M6-794 has a slope of 2:12 (vertical
rise:horizontal distance), which falls under OSHA'’ s definition of a low-doped roof (OSHA 29
CFR 1926.500(b)). (The roofing work was misclassified as low-sloped roofing but should have
been classified as " steel erection” because replacement of metal roof panelsis steel erection as
covered by 29 CFR 1926.750(b)(1)). The edge of the roof is approximately 17 feet (ft) above the
surrounding concrete loading dock and 10 ft above an air-handling unit near the northeast corner
of the building.

A limited Notice to Proceed was issued at a prework conference held on September 15, 2005,
which allowed the contractor to begin ordering materials.

Oneida submitted a safety plan that addressed fall protection and worker training and
certification on September 19, 2005. This plan was approved by the SGS Safety, Health and
Training Office on September 23, 2005. Full Notice to Proceed was a so issued on September 23,
2005. Oneidainitially delivered materials to the job site on November 11, 2005, and began actual
site work (replacement of roofing panel fasteners) on November 14, 2005.

Sometime after site work began, technical questions arose regarding fasteners used to secure the
metal panels to the roof, and Oneida submitted a Request for Information (RFI) to SGS. All site
work stopped on December 12, 2005, because this RFI was still unresolved when SGS officially
issued a Stop Work Letter.

Answers to the fastener-related technical questions submitted by Oneida were eventually

provided by SGS, and on March 15, 2006, the SGS subcontract administrator gave verbal
direction to Oneidato resume site work.

10
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During the morning of March 16, 2005, at a regularly scheduled weekly safety meeting, Oneida
gave itsemployees a safety briefing, using materials from the KSC Safety Standdown. (The KSC
Safety Standdown was planned to occur later that same day.)

2.3 Specific Events of the Day of the Mishap

On March 17, 2006, at approximately 0800, a crew of three (two workers and a superintendent)
employed by Oneida arrived at Building M6-794 to resume work on the roof. This was the first
time Oneida had been on thisjob site in several weeks. An informal work discussion was held,
and there was a delay in the actua start of the work while the crew waited for an aerid lift to be
delivered to the job site. The aerial lift was needed to safely transport materials to the roof and
accomplish some of the roofing panel installations.

At approximately 1015, the aerial lift arrived and the crew began replacing three sheet metal
roofing panels. Initially they replaced a panel on the northwest corner of the roof, with two of the
three crew members working from the aerial lift, and one crew member working from the roof.
Next they began replacing a panel on the southeast corner. This work was performed with all
three crew members working from the roof because an existing parapet wall that projected 37
inches above the surface of the roof interfered with the use of the aeria lift. While they worked
from the roof, the only means of fall protection used by the crew was the Safety Monitoring
System. According to OSHA 29 CFR 1926.502(h)(1)(ii), safety monitors are intended to warn
the employee when it appears that the employee is unaware of afal hazard or isactinginan
unsafe manner. According to OSHA 29 CFR 1926.501(b)(10), safety monitoring alone is
allowed without a Warning Line System on roofs less than 50 ft wide however, the roof of
Building M6-794 is wider than 50 ft. At that time, the superintendent al so assumed the role of
safety monitor. The second panel was replaced before lunch, except for installing afew
remaining fasteners.

The crew stopped work for lunch, and Workers 1 (deceased) and 2 |eft the job site. The
superintendent did not accompany the two workers. At approximately 1310, the same crew of
three returned to the job site and resumed work. The crew finished installing the remaining
fasteners on the second roofing panel (southeast corner of the roof) and then began installing a
third (final) metal roofing panel. This third panel was located on the northeast corner of the roof,
adjacent to the edge. Work on this third panel was also performed from the roof because of
limited access by the aeria lift. The superintendent determined that interference with existing
railroad tracks and an air-conditioning unit would preclude use of the aerial lift platform to
replace this third panel and that the crew would continue to work on the roof using the Safety
Monitoring Systemas their only means of fall protection. While working on the northeast corner
of the roof, the superintendent continued in his secondary role as safety monitor. In addition to
the dual roles of superintendent and safety monitor, thisindividual was aso actively involved in
replacing the third roofing panel, in direct violation of OSHA 29 CFR 1926.502(h)(1)(v)
requirements. The crew encountered some interference between the third roofing panel and an
existing lightning protection wire, which ran goproximately 6 inches from the roof leading edge.
As aresult, the superintendent unsecured a portion of this wire from its existing roof guide
brackets (to facilitate removal and replacement of the final panel). During installation of the final
panel, Worker 2 lifted the edge of an existing panel to alow the new panel to be did underneath.
The superintendent/safety monitor and Worker 1 moved to the new panel, which was lying

11
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paralld to the roof edge. The superintendent/safety monitor (Worker 3) then picked up the uphill
end of the new panel, while Worker 1 (deceased) picked up the downhill end. Together they
began to carry the new panel into its final position, rotating it perpendicular to the roof edge.
Worker 1 was located closest to the leading edge of the roof and walked with the panel toward
the edge, while the superintendent/safety monitor acted as a pivot point, holding his end of the

panel (see Figure 1).
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Wire Rain Gutter
—\

Unsecured

e — h '] . |— Lighining
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i . ing —|
ot Panel 0 [Nk 4 wall
3 ({Location
At Time Of
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False Roof
& (Open Area
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With New
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Roofing
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o « = Location Of 2nd

Worker At Time

o New Roofing Panel e £ S Of Mishap
{Initial Location) .

Location Of
Superintendent/
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At Time Of
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Figurel. Plan (Bird’s Eye) View of Northeast Corner of Building M 6-794
(Mishap L ocation)

At approximately 1325, Worker 1 lost his footing, let go of the new roofing panel, and fell from

theroof. He fell backward approximately 10 ft, his head struck an air-conditioning unit, and he
then fell an additional 7 ft to a concrete loading dock.
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The lightning protection wire was unsecured at the edge of the roof and posed a tripping hazard.
The Board could not determine with certainty whether Worker 1 tripped on the lightning
protection wire or on something else (e.g., corrugations in the roofing panels), or if he stumbled
and the lightning protection wire prevented him from regaining his balance and he subsequently
fell from the roof.

Details of the mishap scene are shown in Figure 2, Figure 3, and Figure 4.

Location Where Deceased
Fell From Roof

Second Point
of Impact of
Deceased

[~ First Point of Impact
[ of Deceased

Figure 2. Mishap Site
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Figure 3. Close-up View of Leading Edge of Roof at Point Where the Deceased Fell
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Figure4. View of Mishap L ocation From Roof

Subsequent to the mishap, the Board noticed damage to the rain gutter, near the location of the
fall, with outward bending of the upper rim of the gutter in particular. The Board concluded that
the deceased most likely contacted the gutter as he fell from the roof. This gutter damage can be
seen in Figure 3.

The mishap was witnessed by an SGS logistics coordinator standing on a first-floor exterior
landing (approximately 4 ft high), on the south side of Building M6-744, approximately 200 ft
northwest of the scene of the mishap (see Figure 5). At the time of the mishap, the sun was
directly overhead and did not appear to interfere with the line of sight of the witness. The witness
called 911 within seconds of observing the mishap.
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Figureb. L ocation of Mishap Witness Relativeto Mishap Site
24 Emergency Response

The 911 call was received at 1325, and Fire/Rescue (F/R) and Emergency Medical Services
(EMS) were dispatched at 1327. F/R and EMS arrived on the scene at 1328. First contact with
and initial assessment of the patient occurred at 1329.

F/R immediately requested helicopter transport, a second F/R ladder truck, and a second
ambulance, while the EM S paramedics continued to assess and began to treat the patient.
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At 1331, Digpatch learned that First Flight (the Holmes Regional Medical Center helicopter
medevac) was not available, and in accordance with protocol, called in Air Care (the ORMC
helicopter medevac).

The EMS paramedics continued to assess, treat, and try to stabilize the patient. They were joined
by the second ambulance crew at about 1335. Initially, the patient was breathing spontaneousdly,
but after receiving preparation for intubation he required artificial ventilation His heart was
monitored, hewas given intravenous fluids, and his spine was stabilized with a cervical collar
and a backboard.

The medical director of the KSC Occupational Health Facility arrived on the scene about 1340
and helped the paramedics assess and treat the patient.

A NASA safety specialist arrived on the scene at about 1350 and took control of the scene as the
lead for the Incident Response Team (IRT).

The Air Care medevac helicopter arrived on the scene at 1356. The patient was carried to the
medevac helicopter at 1405. The helicopter departed for ORMC at 1410 and arrived at ORMC at
about 1428.

Evaluation and treatment of the patient continued at ORMC. However, the medical staff could
not save his life, and the patient was pronounced dead at 1606.

25 Events After the Mishap
An OSHA representative performed a site investigation on March 21, 2006.

SGS formed a mishap investigation board on March 17, 2006. Written direction appointing a
mishap investigation board president was signed by the president of SGS on March 20, 2006.

The NASA Type A Building M6-794 Roofing Fatality Mishap Investigation Board, hereafter
referred to as the Board, convened on March 22, 2006 and began executing its responsibilitiesin
accordance with NASA Procedural Requirement (NPR) 8621.1A, NASA Procedural
Requirements for Mishap Reporting, Investigating, and Recordkeeping. The formal appointment
letter was issued on March 24, 2006, and was signed by the KSC Director on March 24, 2006.
The Board conducted its investigation independently of the actions taken by OSHA and SGS.

On March 24, 2006, the Board rel eased the mishap site, and SGS directed another construction
contractor (Sauer, Inc.) to cover the opening left on the northeast corner of the M6-794 roof
because rain was expected and flight hardware was in the building. This opening was left on the
roof by Onelda because al work had stopped subsequent to the mishap on March 17. On

March 27, 2006, Oneida returned to the job site to complete all remaining work on the M6-794
roof, using adequate fall protection.

17



Building M6-794 Roofing Fatality
Type A Mishap

3. INVESTIGATION
31 Approach

The purpose of the Board was to gather information; analyze the facts; identify the proximate
causes, root causes, and contributing factors relating to the mishap; and recommend appropriate
actions to prevent a similar mishap from occurring in the future.

The Board met with the leader of the Incident Response Team (IRT), visited the mishap Site,
identified and interviewed witnesses, and analyzed events and conditions to identify proximate
and root causes of the mishap. Each element of the investigation is further described in the
following subsections.

3.2 Chronology of Mishap Investigation

On March 22, 2006, the IRT lead briefed the Board on the activities that occurred at the mishap
gte from the time the mishap occurred to appointment of the Board. Witness statements taken at
the site were turned over and entered into the Board files.

The Board' s first data collection effort was to visit the mishap site on March 22, 2006 (see
Figures 1 through 5). SGS erected scaffolding to allow the Board access to view the roof.
Photographs were taken of the roof, impact area, and general conditions of the building and
surrounding area. In addition, the Board was aware of a witness who saw the mishap from an
adjacent building. Photographs were taken from that witness's line of sight. Measurements were
taken of the roof area, impact area, and the witness's distance from the roof. Physical evidence
belonging to the deceased was secured.

The Board then identified an initial interview list. Interviews of workers involved, management,
safety specidlists, fall protection specialists, and trainers were scheduled and conducted. The list
was continually updated based on data received from witness statements, documents collected,
discussions with managers on suggested issues/areas of emphasis, development of atimeline,
and development of the event and causal-factor tree. During the course of the investigation,
institutional cultural safety issues, both within NASA and at the contractor level, were explored,
expanding the interview list. The interview list remained open and was continually expanded
throughout the investigation.

A timeline of the key events leading up to the mishap was initially constructed, identifying all of
the events related to the mishap, along with dates and times that were known. The timeline of the
mishap was further developed using data gathered in interviews and records of the emergency
response personnel. The timeline remained a working document, continually updated as witness
statements and documents were received.

Using an expanded event and causal- factor tree (developed with Relex Fault Tree Analysis
software) to assess all possible events and causes, the Board began to identify proximate causes.
A proximate cause is an event that occurred or condition that existed immediately before the
mishap that directly resulted in the mishap occurrence, and if eliminated or modified, would have
prevented the undesired outcome. The Board also consulted Modified Incident Analysis
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Technique (IAT), Management Oversight Risk Tree (MORT), and Taproot logic to trigger
questions that help link what happened with why it happened. The tree was pared down to the
plausible events and causes that eventually led to the identification of the root causes, which are
those events, conditions, or organizational factors that contributed to or created a proximate
cause, and if eliminated or modified, would have prevented the mishap. Contributing factors,
observations, and failed barriers were also noted. Recommendations were developed to
specifically address each root cause, the implementation of which should help prevent this type
of mishap from recurring.

3.3 Data Collection and Development
331 Evidence, I nterviews, and Documentation

Physical evidence included medical results (e.g., KSC/Cape Canavera Air Force Station
[CCAFS] EMS report and medical examiner’s report), Computer-Aided Dispatch (CAD)
Incident Sheet, and items collected from the deceased and the mishap site. Physical evidence
belonging to the deceased (i.e., harness, lanyard, hammer, shoes, leather clip, hammer, bag with
screws) was secured from the KSC Ingtitutional Safety and Quality Branch. An evidence log was
developed. All individuas, excluding those working on the Board, were required to sign the log
prior to viewing the evidence.

The Board conducted formal (privileged) and informal interviews. For the formal interviews, the
Board instituted a policy of having two or three Board members present during each interview
and executed it throughout the investigation With permission from each witness, the Board used
a court reporter during the formal interviews. This process proved highly effective in that real-
time transcripts were provided to the Board. Interviewers recognized the value of being able to
listen to witness discussion for follow- up questioning without the distraction of having to take
detailed notes. The informal interviews were conducted in the presence of either the entire Board
or apartial Board, but without a court reporter. These included interviewswith fall protection
specialists, both civil service and contractor, to assist the Board on technical questions.

Records and documentation were gathered as part of the interview process. Some witnesses were
asked to bring documents as part of the interview. Document requests were made of NASA
officials, the prime contractor, and the subcontractor. All parties were responsive to requests.
Other documents were gathered by Board members. The magjor area of emphasis on document
gathering was safety requirements, procedures and practices of the prime contractor and
subcontractor, Federal regulatory requirements, NASA requirements, and KSC requirements.
Documentation was requested and received from all parties related to actual implementation of
these safety requirements as they applied to the specific job. Included in the data gathering were
procurement regulations and contractual documents to analyze safety flowdown requirements.

See Appendix A for alist of all reference documents; Appendix B for terms and definitions;
Appendix C for abbreviations, acronyms, and symbols used in this report; Appendix D for
OSHA'’s Form 301 completed for the Building M6-794 roofing fatality; Appendix Efor the
Interim Safety Alert; and Appendix F for the Event and Causal-Factor Tree (Relex).
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3.32 Timeine

The Board organized the events into a timeline, which is portrayed in Table 1.

Table 1. Mishap Timeline
Time
Date (EST) Event

09/15/05 SGS awarded roofing contract to Oneida Construction, Inc.

09/15/05 Limited Notice to Proceed issued by SGS.

09/15/05 Prework conference held.

09/19/05 Oneida safety plan completed (fall protection included). Oneidasuperintendent training
certifications included.

09/23/05 SGS Safety approved Oneida safety plan.

09/23/05 Full Notice to Proceed issued by SGS.

11/11/05 Materials delivered to job site.

11/14/05 Site work began (screw replacement).

12/05/05 Training certifications completed for Oneida Workers 1 and 2 (fall protection included).

12/12/05 Stop Work Letter issued by SGS because of roof leaks .

03/15/06 SGS subcontract administrator and Oneida agree at weekly status meeting that site work
would resume on 03/17/06.

03/15/06 SGS construction monitor left voice message with SGS safety monitor stating that site work
would resume on 03/17/06.

03/16/06 AM | Oneida presented materials from KSC Safety Standdown to its employees at regular weekly
safety meeting.

03/17/06 0650 | SGS construction monitor (not safety monitor) visited worksite—no workers onsite.

03/17/06 0700 | SGS construction monitor departed job site.

03/17/06 0747 | Oneidasuperintendent and Oneida Workers 1 and 2 arrived onsite but could not begin work

because the aerial lift had not arrived.

03/17/06 0747 SGS construction monitor visited work site—Oneida superintendent and Workers 1 and 2
onsite waiting for aerial lift to begin work.

03/17/06 | ~0750 | Oneidasuperintendent briefed SGS construction monitor on work to be done.

03/17/06 0800 | SGS construction monitor left job site.

03/17/06 Oneida crew informally discussed work to be done.

03/17/06 | ~1015 | Aeriallift arrived.

03/17/06 Crew replaced panels on northwest corner of roof, with Workers 1 and 2 working from the
aerial lift while the superintendent worked from the roof.

03/17/06 Crew replaced panel onsoutheast corner, working from the roof.

03/17/06 Break for lunch (Oneidasuperintendent ate lunch separately; Oneida Workers 1 and 2 drove
to lunch).

03/17/06 1310 | SGS construction monitor stopped at job site to check progress.

03/17/06 1310 | Crew returned to job site.

03/17/06 ~1320 | SGS construction monitor left job site.

03/17/06 | ~ 1320 | Crew finished installing fasteners on the southeast corner of roof.

03/17/06 Crew walked to northeast corner of roof.

03/17/06 Superintendent loosened tongs on lightning protection wire clamps.

03/17/06 Crew predrilled holes in third (final) metal roofing panel.

03/17/06 Crew began installing the final metal roofing panel in the northeast corner of roof.

Superintendent/safety monitor assisted by holding top end of roofing panel.
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Time

Date (EST) Event
03/17/06 Worker 1 lifted lower end of roofing panel and began moving toward leading edge of roof whilg
rotating panel into position, with superintendent/safety monitor holding other end.

03/17/06 | ~1324 Logistics coordinator from Building M6-744 heard outside noise, went to investigate, and
noticed roofers working on the M6-794 roof.

03/17/06 | ~ 1325 | Worker 1 fell from roof while working on the northeast corner panel.

03/17/06 1325 | SGS logistics coordinator called 911 from Building M6-744.

03/17/06 | ~ 1325 | Oneidasuperintendent and Worker 2 left roof via aerial lift and ran to scene.

03/17/06 Oneida employee asked SGS logistics coordinator (witness) if he called 911, and witness

confirmed 911 call was made.
03/17/06 1327 Fire/Rescue (F/R) and Emergency Medical Services (EMS) dispatched.

03/17/06 1328 Fire/Rescue first responder and EMS (seconds later) arrived on scene.
03/17/06 1329 Initial patient contact.

03/17/06 1329 | F/R and EMS requested helicopter transport.

03/17/06 1329 F/R and EMS requested second F/R ladder truck and second ambulance.

03/17/06 1331 First Flight (Holmes Regional Medical Center helicopter medevac) not available; Air Care
(ORMC medevac helicopter) called in.

03/17/06 | ~1335 Second ambulance arrived on scene.
03/17/06 | ~ 1340 | Medical director from KSC Occupational Health Facility (OHF) arrived on scene.
03/17/06 1341 NASA Safety Office notified.

03/17/06 | ~ 1350 NASA safety specialist arrived on scene, took witness statements, and assumed responsibility
as Incident Response Team (IRT) lead.
03/17/06 1356 | Air Care medevac helicopter arrived on scene.

03/17/06 1403 | Air Care patient contact.
03/17/06 1405 Patient transported to Air Care medevac helicopter.
03/17/06 1410 | Air Care medevac helicopter departed to ORMC with patient.

03/17/06 | ~ 1428 Patient arrived at ORMC.

03/17/06 1606 Patient pronounced dead.

~ indicates approximate time.

333 OSHA Regulations

OSHA 29 CFR 1926, Subpart M, was referenced for thisinvestigation since the original contract
and safety plan identified the job task as low-sloped roofing work. An OSHA investigation after
the mishap identified this portion of the roofing work as steel erection which is covered by

29 CFR 1926, Subpart R. Specific OSHA references and/or requirements text are used as they
apply within the following analysis and findings.

34 Analysis
341 Proximate Causes

After reviewing the chain of eventsin the timeline, the Board developed a preliminary set of
proximate causes, which included working close to the edge, loss of balance, and improper fall
protection. This preliminary set evolved into the final proximate causes.
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34.2 Events and Causal-Factors Analysis

An events and causal-factors (E& CF) tree was generated, with the preliminary proximate causes
asthefirst line of development. Each branch of the tree was further developed to examine al
reasonable or possible hypotheses for how the mishap could have occurred, and to systematically
rule out as many alternatives as the evidence alowed. As the investigation progressed, items
were added and discussed. This tree was called the expanded E& CF tree. (See subsection 3.4.4.
for items not further developed.)

The factors that were determined to be likely contributors to the mishap and the supporting
evidence were devel oped further in a second, condensed tree. The remaining blocks were
cleaned up, reworded, and combined to show the actual events resulting in the mishap.
Contributing factors, failed barriers, root causes, and observations were identified. The following
subsections provide narrative relating to these events and causes and the Board’ s analysis of the
chain of conditions and events that caused the mishap. This analysisis consistent with the
branches of the condensed E& CF tree. Section 4 presents a summary of the findings with
accompanying recommendations.

Starting with the mishap event “Fatality,” the Board evaluated the final proximate causes and
those eventsand conditions that led up to them. See Figure 6.

- Undesired Outcome

i i Proximate Cause

D And

i Deceased was working i i Deceased fell
i close to the edge of theroof § i from the roof
i (17 ftabove the ground) 1 “TTTTTTTTTTTTTTRT
i without proper fall protection |

Figure®6. Proximate Causes of Fatality

3421 Proximate Cause 1: Deceased was working close to the edge of the roof (17 ft
above the ground) without proper fall protection

SGS awarded Subcontract X04524-6 to Oneida Construction, Inc., on September 15, 2005. The
scope of work defined in the Oneida contract consisted of removal and replacement of existing
aluminum roofing panels at the four corners of Building M6-794. Each metal roofing panel was
3 ft wide by 16 ft long and weighed approximately 46 pounds. Removal and replacement also
included installing new flashing as required and replacing or reinstalling the existing gutter
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systems and lightning protection terminals as necessary. Additional scope included removal and
replacement of all existing roof panel fasteners (screws).

The northeast corner (mishap location) could not be reached by the aerial lift because a ground
ar-conditioning unit interfered with placement of the lift to access the work area Therefore, the
planned work method was for two workers to carry the panel to the roof work location, with one
worker (the deceased) at the downslope end of the panel and the other worker at the upsiope end.
Fall protection for the two workers handling the panel was to be provided by athird crew
member acting as the superintendent/safety monitor. This method of fall protection was in the
Oneida Safety and Health Plan and was approved by SGS Safety, Health, and Training.

During the actua work, the superintendent/safety monitor and the deceased worker maneuvered
the panel into the required position, which placed the deceased close to the edge of the roof, with
his back to the edge. The superintendent, who should have provided the safety monitoring, did
not warn the deceased that he was close to the edge (approximately 6 to 12 inches). No other
additional fall protection (physical tie-offs, guardrails, safety nets, etc.) was provided. Therefore,
the Board determined a proximate cause of the mishap to be that the deceased was wor king
closeto the edge of theroof (17 ft above the ground) without proper fall protection.

The intermediate causes of the deceased’ s working close to the edge of the roof without proper
fall protectionwere identified and analyzed and are presented in Figure 7 and the following
subsections.

e P :l Intermediate Event/Condition
i Deceased was working ]

i close to the edge of the roof ottt

i (17 ft above the ground) : f.eooo.i  Proximate Cause

' without proper fall protection ; [—] Failed Barrier
[ ] D And
Oneida misclassified the !_Superintendent didnot ! Deceased did not use
work as low-sloped roofing | use the Warning Line and | physical restraints
instead of steel erection j Safety Monitoring System |
peoreetly e -

Figure?. Events L eading to the Deceased s Working Close to the Edge of the Roof
Without Proper Fall Protection

34211 Oneida misclassified the work as low-sloped roofing instead of steel erection

From inception, both SGS and Oneida considered this project to be and managed it asif it were a
low-sloped roofing project. Accordingly, SGS permitted and Oneida used a Warning Line and
Safety Monitoring System as the means of fall protection, when the use of a body harness and
lanyard was not possible because of anchorage points not being available. Thisisin compliance
with the OSHA L ow-slope Roofing requirements of 29 CFR 1926.501(b)(10), which states:
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“ Roofing work on Low-slope roofs. Except as otherwise provided in paragraph (b)
of this section, each employee engaged in roofing activities on low-slope roofs,
with unprotected sides and edges 6 feet (1.8 m) or more above lower levels shall
be protected fromfalling by guardrail systems, safety net systems, personal fall
arrest systems, or a combination of warning line system and guardrail system,
warning line system and safety net system, or warning line system and personal
fall arrest system, or warning line system and safety monitoring system. Or, on
roofs 50-feet (15.25 m) or lessin width (see Appendix A to subpart M of this part),
the use of a safety monitoring system alone [i.e. without the warning line system|
is permitted.”

After the mishap, an OSHA investigation determined this particular work to be steel erection
according to 29 CFR 1926, Subpart R. Steel erection is defined as the construction, ateration, or
repair of steel buildings, bridges, and other structures, including the installation of metal decking
and all planking used during the process of erection. Specifically, aletter of Standard
Interpretation dated November 8, 2002, stated that replacement of metal roof panelsis steel
erection, covered by 29 CFR 1926.750(b)(1). The same letter also specifies that control decking
zones (CDZs), which do not require fall protection if under 30 ft in height, may only be used for
theinitial installation of metal decking. Because this work was (1) ametal decking repair, (2)
not an initial installation, (3) not being performed in a CDZ, and (4) over 15 ft in height,
OSHA's interpretation was that the workers were required to be “protected by guardrail systems,
safety net systems, personal fall arrest systems, positioning device systems or fall restraint
systems’ (29 CFR 1926.760(a)(1)).

Based upon the OSHA letter of Standard Interpretation and the OSHA postmishap investigation,
the Board determined that Oneida misclassified the work as low-sloped roofing instead of steel
erection Onelda was unawar e of the OSHA inter pretation to classify the work as steel
erection (Root Cause 1). SGS did not inform Oneida that the work was stedl erection because
SGS aso misclassified the work as low-sloped roofing instead of steel erection

SGSwas unawar e of the OSHA interpretation to classify the work as steel erection (Root
Cause 2) until OSHA conducted its postmishap invedigation. Adherence to and implementation
of the more stringent fall protection requirements for steel erection described in 29 CFR 1926,
Subpart R, may have prevented the mishap. See Figure 8.
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Oneida misclassified the
work as low-sloped roofing
instead of steel erection

|:| Intermediate Event/Condition
E Root Cause
D And

SGS did not inform Oneida was unaware of
Oneida that the work the OSHA interpretation
was steel erection to classify the work as

steel erection

SGS misclassified the work as
low-sloped roofing instead of
steel erection

SGS was unaware of the OSHA
interpretation to classify the
work as steel erection

Figure8. Root Causes of Oneida Misclassifying the Work as
L ow-Sloped Roofing I nstead of Steel Erection

34.21.2 Superintendent did not use the Warning Line and Safety Monitoring System

correctly (Failed Barrier)

The Warning Line and Safety Monitoring System, which is permitted by OSHA 29 CFR
1926.501(b)(10) for work on low-sloped roofs, was not used properly by the Oneida
superintendent. Two OSHA violations were that the superintendent (1) did not use a warning line

and (2) helped the Oneida workers carry the roofing panel while acting as the safety monitor

(Figure 9).
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Figure. Violations Contributing to Superintendent’s Failure To Use the Warning
Line and Safety Monitoring System Correctly
342121 Superintendent did not use awarning line (Violation)

Omission of awarning line was a violation of the OSHA requirement because in lieu of other fall
protection systems a Warning Line and Safety Monitoring System is allowed for work on low-
sloped roofs (slopes less than 4:12 vertical:horizontal, rise to run). The roof of Building M6-794
has a slope of 2:12, which permitted the use of a safety monitor with a warning line system. On
roofs that are less than 50 ft wide, a warning line is not required. However, the roof of Building
M6-794 is approximately 120 ft wide, therefore requiring that a warning line be used in
conjunction with the safety monitor.

The root causes of and observations regarding the warning line violationare illustrated in Figure
10 and discussed below.

a Superintendent experienced no consequences from previous violations identified
by SGS Safety (SGS subcontract number X05539).

b. Oneida did not ensureits superintendent’s compliance with the OSHA
requirement for fall protection (Root Cause 3).

Oneida considered this work to be low-slope roofing and was using a Warning
Line and Safety Monitoring System as fall protection. The Board noted that the
superintendent had been written up by SGS Safety for warning line and safety
monitor violations on three separate occasions prior to this mishap. However, the
noncompliances were corrected on the spot and no further retraining, corrective
action, or disciplinary action was taken by Oneida toward the superintendent or
by SGS toward Oneida. The Board determined that because the noncompliances
could have had fatal consequences and were committed by the same individual
over a6-day period, the noncompliances should have been an indicator to SGS
and Oneida management of the superintendent’s lack of implementation of this
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OSHA requirement. These noncompliances did not indicate a lack of knowledge
of the warning line because the superintendent took corrective action after each
notice of noncompliance by SGS Safety.

Superintendent did not use
a warning line (Violation)

[ ]
1

|

O

Intermediate Event/Condition

Root Cause

Observation

And

Or

Superintendent experienced
no consequences from
previous violations identified
by SGS Safety

Figure 10.

A
|

Oneida experienced no
consequences from previous
violations identified by

SGS Safety

reguirernerit

NASA/KSC did nat ensure
compliance with the OSHA

nancompliances

Meither SG& rior Oneida infonmed
MASA of the superintendent’s

e o

Contractors and subcontractors
were not required to inform
NASA of all on-Center worksite
OSHA noncompliances

Root Causes of and Observations Regarding Warning Line Violation

C. Oneida experienced no consequences from previous violations identified by SGS

Safety.

SGS submitted seven Oneida subcontract records to the Board, comprising 59
inspection records (33 were active sites and 26 showed no activity). Of the 33
records for active sites, 7 identified safety violations, 3 of which related to fall
protection. Despite these nonconformances SGS took no contractual actions

toward Oneida.
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d.

34.21.22

NASA/KSC did not ensure compliance with the OSHA requirement.

@ Neither SGS nor Oneida informed NASA of the superintendent’s
noncompliances.

2 Contractors and subcontractorswere not required to inform NASA of
all on-Center worksite OSHA non-compliances (Observation 6), and
does not have a policy requiring contractors and subcontractors to report
such noncompliances.

SGSdid not ensure Oneida’s compliancewith the OSHA requirement for fall
protection (Root Cause 4).

SGS alowed Oneida workers to perform roofing work without proper fall
protection. The Oneida superintendent failed to use awarning line, in violation of
OSHA regulations for low-sloped roofing work. He also helped move a roofing
panel while acting as safety monitor, also an OSHA violation. Although SGS had
previously written up the superintendent for warning line and safety monitor
noncompliances, no contractual action was taken by SGS toward Oneida. Also,
the Board had no evidence to suggest these noncompliances were ever presented
to the Onelda owner/president.

Superintendent helped move the roofing panel while acting as the safety
monitor (Violation) (Contributing Factor 1)

Factors contributing to and observations regarding the safety monitor violationare illustrated in
Figure 11 and discussed below.
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Figurell. FactorsContributingto and Observation Regarding the

Safety Monitor Violation

OSHA 29 CFR 1926.502(h) states that the employer shall designate a competent
person to monitor the safety of other employees, and that the employer shall
ensure that the safety monitor complies with the following requirements: (1) be
competent to recognize fall hazards; (2) warn the employee when it appears that
the employee is unaware of afall hazard or is acting in an unsafe manner; (3) be
on the same walking/working surface and within visual sighting distance of the
employee being monitored; (4) be close enough to communicate orally with the
employee; and (5) not have other responsibilities which could take the monitor’s
attention from the monitoring function (emphasis added).

OSHA 29 CFR 1926.32(f) defines “competent person” as one who is capable of
identifying existing and predictable hazards in the surroundings or working
conditions that are unsanitary or dangerous to employees, and who has

authori zation to take prompt corrective measures to eliminate them.

The Board concluded that the superintendent/safety monitor performed his duties
improperly based on his location on the roof during his monitoring
responsibilities, his failure to identify tripping hezards, and his act of physically
assisting the workers with the roofing panel.
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b.

34.2.13

Superintendent did not have enough people to perform the job.

The job was more difficult than originally expected, using two workers. While
replacing two other panels earlier in the morning on the same roof, the
superintendent recognized a hazard to the fingers of the person lifting the leading
edge of the adjacent sheet metal. As the workers did the new sheet underneath the
adjacent sheet while holding the edge up, their fingers were being pinched. By
having athird person hold up the edge of the adjacent sheet, the pinch point
hazard was eliminated. Instead of keeping himself free of other functions to act as
safety monitor, the superintendent assisted the other workers with their task rather
than seeking additional personnel. Superintendent did not stop the job and

seek additional personnel when two workers were not sufficient
(Contributing Factor 2).

Superintendent experienced no consequences from previous violations identified
by SGS Safety (SGS subcontract number X05539).

The Board noted that the superintendent had been written up by SGS Safety for
failure to use awarning line on three separate occasions prior to this mishap.
However, the noncompliances were corrected on the spot and no further
retraining, corrective action, or disciplinary action was taken by Oneida toward
the superintendent or by SGS toward Oneida. The Board determined that because
the noncompliances could have had fatal consequences and were committed by
the same individual over a 6-day period, the noncompliances should have been an
indicator to SGS and Oneida management of the superintendent’s lack of
implementation of this OSHA requirement. These noncompliances did not
indicate alack of knowledge of the warning line because the superintendent took
corrective action after each notice of noncompliance by SGS Safety.

Deceased did not use physical restraints

Events leading to the failure of the deceased to use physical restraints are illustrated in Figure 12
and discussed below.
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a

EventsLeading to the Failure of the Deceased To Use Physical Restraints
Aeria (bucket) lift could not be used because of physical obstructiors.

The superintendent determined that an aerid lift could not be used to access the
area of the roof where the mishap occurred. Thiswas due to the presence of an
ar-conditioning unit on the loading dock below, and steam lines (heat pipes) and
railroad tracks below that level. This prompted the crew to work from the roof.

Superintendent did not erect scaffolding (Figure 13).

Scaffolding was not used to access the area of the roof where the mishap occurred
because of the limited space available on the loading dock directly below. The
available space was 7 ft 8 in wide by 12 ft deep, with width being the limiting
dimension. This limited width was the result of alarge air-conditioning unit being
located 7 ft 8 in away from the east end of the loading dock.

After the mishap, scaffolding was installed in the available 7-ft 8-inwide areato
provide the Board a view of the roof. This scaffolding would not have alowed the
workers full accessto all areas of the leading edge where the work was being
performed. Therefore, additional fall protection would still have been needed,
besides scaffolding, to meet the fall protection requirements.
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For work on low-sloped roofs (slopes less than 4:12 vertical :horizontal, rise to
run), an employer is permitted by OSHA 29 CFR 1926.501(b)(10) to use a
Warning Line and Safety Monitoring System in lieu of other fall protection
systems. The roof of Building M6-794 has a slope of 2:12, which permitted the
use of aWarning Line and Safety Monitoring System On roofs that are less than
50 ft wide, awarning line is not required. However, the roof of Building M6-794
is approximately 120 ft wide, therefore requiring that a warning line be used in
conjunction with the safety monitor.

The OSHA standard allowing for a safety monitor with a warning line system for
the type of roof involved in the mishap is a minimum standard. NASA/K SCfall
protection practices follow the OSHA-defined standards for low-sloped roofs,
which allow the Warning Line and Safety Monitoring Systemrather than
requiring a physical-restraint system (Root Cause 5). NASA/KSC
management has the right to implement a more conservative fall protection

policy, requiring a physical-restraint system. Had a physical restraint been used,
there would not have been afatality.

Anchorage points were not readily available (Figure 14).

Neither permanent nor temporary anchorage points were available or made
available on Building M6-794 at the time of the mishap. The Board determined
that permanent anchorage points were not part of the original 1964 facility design.
Permanent anchor s were not added later, and KSC policy did not require
their installation (Observation 8).
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Figurel1l4. EventsLeading to the Unavailability of Anchorage Points

Temporary anchorage points were not used by the Oneida roofing crew for
severa reasons. First, the Warning Line and Safety Monitoring System (permitted
by OSHA for low-sloped roofing work) was the fastest and least costly method to
perform thisjob. Temporary anchorage points were not required by OSHA,
NASA, KSC, or contractors. There is no evidence that temporary anchorage
points, which could have been provided by Oneida, were ever considered prior to
the roofing job commencing. In fact, the Oneida safety plan, which permitted the
use of the Warning Line and Safety Monitoring System, was properly submitted
and approved by SGS Safety, Health, and Training in accordance withSGS
OSH-P-0215, Construction and Service Subcontractor Safety Program The plan
also complied withOSHA, NASA, KSC, and contractor safety requirements for
low-sloped roofing work. The use of alternative methods such as temporary tie-
offs or scaffolding, would have required additional time and cost to plan and set
up. It should be noted that after the mishap, a temporary fall protection system
(life lines) was used to allow the roofing job to be completed.

33



Building M6-794 Roofing Fatality
Type A Mishap

The OSHA standard allowing for a Warning Line and Safety Monitoring System
for the type of roof involved in the mishap is a minimum standard. NASA/K SC
fall protection practices follow the OSHA -defined standards for lowsoped
roofs, which allow the Warning Line and Safety Monitoring Systemrather
than requiring a physical-restraint system (Root Cause 5). NASA/KSC
management has the right to implement a more conservative fall protection
policy, requiring a physical-restraint system. Had a physical restraint been used,
there would not have been afatality.

Deceased was using a Warning Line and Safety Monitoring System (Figure 15).

The scope of work consisted, in part, of removal and replacement of existing
aluminum roofing panels at the four corners of Building M6-794. From inception,
Oneida considered this project to be and managed this project as if it were alow-
sloped roofing project. Oneida misclassified the work as lowsloped roofing
instead of steel erection. Accordingly, Oneida used the Warning Line and Safety
Monitoring System as the primary means of fall protection when the use of a body
harness and lanyard was not possible because of anchorage points being
unavailable.

On the morning of March 17, 2006, the day of the mishap, the deceased was using
the Warning Line and Safety Monitoring Systemas a means of fall protectionin
performance of this work. This system complied with OSHA requirements for
work being performed on alow-doped roof. OSHA 29 CFR 1926, Construction
Industry Regulations, permitsthe use of a Warning Line and Safety Monitoring
System The specific reference is as follows:

OSHA 29 CFR 1926.501(b)(10):

Roofing work on Low-dlope roofs. Except as otherwise provided in paragraph (b)
of this section, each employee engaged in roofing activities on low-slope roofs,
with unprotected sides and edges 6 feet (1.8 m) or more above lower levels shall
be protected fromfalling by guardrail systems, safety net systems, personal fall
arrest systems, or a combination of warning line system and guardrail system,
warning line system and safety net system, or warning line system and personal
fall arrest system, or warning line system and safety monitoring system. Or, on
roofs 50-feet (15.25 m) or lessin width (see Appendix A to subpart M of this part),
the use of a safety monitoring system alone [i.e. without the warning line system|
is permitted.”

The Building M6-794 roof met the requirement for a low-sloped roof (2:12
horizontal:vertical slope) but was wider than 50 ft (approximately 120 ft). This
regulation permitted the use of awarning line system combined with a safety
monitoring system for the Building M6-794 roof, but a safety monitor alone was
not sufficient because of the width of the roof.
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Figure1l5. EventsLeading to Useof the Warning Line and Safety Monitoring System

SGS's Request for Proposal (RFP) Number X04524, “High Wind Resistance
Roof Repairs, Building M6-794, Supply Warehouse #1, KSC,” was issued on
July 25, 2005. The RFP contained an attachment titled “ Safety Information and
Requirements,” which summarizes safety information, requirements, and
regulations that subcontractors must follow whenever conducting work for SGS.
Included in this attachment is the following requirement:

Paragraph 33.0, SAFETY PLANS

33.1 Aproject specific safety and health plan shall be written to the safety and
health aspects of the job. Corporate safety and health plans will not
suffice. Applicable portions of this attachment shall be used to develop the
required safety and health plan. Review and acceptance of the safety plan

by SGSSH& T shall occur prior to commencement of work. Any

specialized safety requirements (Confined Space, Management of Traffic,
Radiation Safety Control Zones, etc.) shall be included in the Safety Plan

either in the body of the plan or an attachment.

33.2 The site safety plan shall apply to all employees working on the site,
whether they are Subcontractor or sub-tier employees. The Subcontractor
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shall be responsible for ensuring all employees follow the prescribed
safety plan.

33.3 Asaminimum, safety plans shall address all the items checked on the
Safety Plan Requirements Checklist (Table 2). Additional items shall be
addressed as necessary based on the specifics of the project. The Safety
Soecialists shall complete the Safety Plan Requirements Checklist and
provide it to Subcontractors at the Pre-Bid meeting.

33.4  When work is accomplished on CCAFS or PAFB, the portion of the
Subcontractors safety plan that deal with public safety shall be sent to the
Air Forceto satisfy their “ Accident Prevention Plan” requirements. SGS
Subcontractors may provide a sample.

Oneida’s project-specific safety plan permitting the Warning Line and Safety
Monitoring System as a means of fall protection was submitted to SGS on
September 19, 2005, and approved on September 23, 2005. The applicable
language from the safety plan reads as follows:

Fall protection is used as a means of preventing workers for experiencing
accidental falls from elevations. Fall protection shall be used by all Contractor
employees working in an area where a fall hazard exists. All fall protection
systems shall comply with OSHA 1926 Subpart M.

Contractor employees shall use OSHA and ANS approved body harnesses and
lanyards. Lanyards shall be attached above waste level to approved attachment
points capable of withstanding 5000 pounds. Lanyards shall not be attached
together. Where body harness and lanyards are not feasible, guardrail systems or
positioning device systems shall be used.

Contractor employees engaged in low sloped roof activities may use a
combination of the warning line system and safety monitoring system when the
use of body harness and lanyard is not possible.”

After the mishap, an OSHA investigation determined this particular work to be steel erection in
accordance with29 CFR 1926, Subpart R. Specifically, aletter of Standard Interpretation dated
November 8, 2002, stated that replacement of metal roof panelsis steel erection, covered by 29
CFR 1926.750(b)(1). SGS was unawar e of the OSHA interpretation to classify the work as
steel erection (Root Cause 2). SGS's unawareness of the OSHA interpretation prevented them
from correctly classifying the job as one that required more stringent fall protection, whichin
turn might have prevented the fall.

In addition NASA/K SC fall protection practices follow the OSHA-defined standardsfor
lowsloped roofs, which allow the Warning Line and Safety Monitoring System rather than
requiring a physical-restraint system (Root Cause 5).
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3422 Proximate Cause 2: Deacased fdl from the roof

34221 Deceased lost his balance

Events and conditions that may have contributed to the deceased's loss of balance are illustrated
in Figure 16 and discussed bel ow.

i Deceased fell § _ .
e I:l Intermediate Event/Condition

i i Proximate Cause

‘ Deceased lost his balance | lr__J Contributing Factor

[] ()

Lightning protection wire Corrugated roof was an Safety monitor did not warn Deceased was impaired
was a tripping hazard uneven surface of tripping hazard(s)

Safety monitor was not |
performing properly |

Figure1l6. EventslLeading to the Deceased’sL oss of Balance

The Board determined that the deceased either tripped or stumbled prior to falling off the roof
rather than simply backing off the roof. The two most likely tripping hazards were the lightning
protection wire that was located approximately 6 inches from the edge of the roof and the uneven
working surface caused by the corrugated roof. The Board also determined that there was no ora
warning provided by the superintendent/safety monitor to possibly allow the deceased to avoid
the tripping hazard.

a. Lightning protection wire was a tripping hazard.

Many buildings on KSC have lightning protection wire along the edge of the roof.
The wire is generally taut. The wire on Building M6-794 was located
approximately 6 inches from the edge of the roof. This caused difficulties because
the panels had to be dlid under the wire. The wire had only a few inches of play,
which restricted movement of the panel and required a repetitive process of
moving the wire a few inches, moving the parel afew inches, and repeating the
process until the panel was in place. To make the ingtallation of the last panel
easier, the Oneida workers removed one or two tongs (anchoring mechanism for
the wire). This provided slack in the wire and allowed for easier placement or
diding of the panel into position. It is not known if loosening the wire made it
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more of atripping hazard. Evidence collected suggests the deceased, while losing
his balance, got his right heel caught in the wire. This may have prevented him
from stepping back with his right foot to regain his balance. It remains unclear if
the wire caused the deceased to trip or lose his balance, or if it prevented him
from regaining his balance. However, one of these three events occurred.
Therefore, the lightning protection wire may have caused the deceased to lose his
balance.

Corrugated roof was an uneven surface.

The working surface of the roof consisted of corrugated metal panels with raised
ribs (1.5 inches high by 2 inches wide), spaced 12 inches apart on center. The
valley or low spot of the corrugated panel is approximately 8 inches wide. There
is not sufficient evidence to determine if the deceased’ sfoot hit the corrugated
surface at an awkward angle causing him to roll his ankle. The possible rolling of
his ankle may have resulted in him initialy losing his balance prior to hisright
foot getting caught in the lightning protection wire.

Safety monitor did not warn of tripping hazard(s).

One function of the safety monitor is to aert workers when they are coming close
to the roof’ s edge. The superintendent/safety monitor did not identify the hazards
prior to beginning work or signal to the deceased when he was precariously close
to the lightning protection wire and the roof edge. Also, the superintendent helped
move the roofing panel while acting as the safety monitor. See subsection
34.21.2.2.

Deceased was impaired.

Physical impairment of the deceased by drugs or acohol could have increased the
likelihood of his tripping, stumbling, or losing his balance; or upon tripping,
stumbling, or losing his balance, being less able to regain his balance. The
medical examiner’s report concerning the deceased indicated that he was under
the influence of acohol and tested positive for the presence of
tetrahydrocannabinol (THC), a marijuana metabolite. Thiswas based on
toxicological screening of antemortem blood (blood drawn before death) that was
drawn at 1455 on March 17, 2006, about 90 minutes after the mishap and about
70 minutes before the deceased’ s death.

The blood alcohol content (BAC) of the deceased was .023 percent, as identified
in the report of the Office of the Medical Examiner, District 9, State of Florida,
using the antemortem blood sample, was .023 percent. Since the time the blood
was drawn was about 90 minutes after the mishap, the deceased’ s BAC at the
time of the mishap would have been higher. Generally, BAC decreases by .012 to
.020 percent per hour, based on the individual’s alcohol metabolism rate.
Assuming the minimum rate of alcohol metabolism, the deceased’ s BAC could
have been about .041 percent (or higher) at the time of the mishap. Thisis
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consistent with two to three drinks with lunch that day or heavy drinking the night
before. Outward signs of the effects of alcohol begin at about .03 percent BAC
and include euphoria; talkativeness; increased self-confidence; decreased
inhibitions; diminution of attention, judgment, and control; beginning of sensory-
motor impairment; and loss of efficiency in finer performance tests. At
approximately .04 percent BAC, the deceased could have had some performance
decrement that affected his motor coordination and judgment, increasing the
likelihood of his tripping, stumbling, or losing his balance, or decreasing his
ability to right hmself after atrip or stumble. As a point of comparison, the
Florida Driving Standard for driving under the influence is 0.08 percent BAC.

The marijuana metabolites reported by the Office of the Medical Examiner,
District 9, State of Florida, included delta-9 THC, which is the principal
neuroactive ingredient (none detected), and delta-9 carboxy THC, an inactive
ingredient (11 nanograms per milliliter). Since the active metabolite, delta-9 THC,
was hegative, it had been at least 2 hours since the use of marijuana (sometime
before 1255). The presence of the inactive metabolite, delta-9 carboxy THC,
indicates the deceased (1) smoked a single marijuana cigarette less than 4 hours
before the blood was drawn (sometime after 1055), (2) smoked heavily the night
before, or (3) both. There is disagreement in the literature as to whether marijuana
use affects coordination and locomation. It is unlikely that the use of asingle
marijuana cigarette by itself would have had a significant effect on the motor
coordination of the deceased. However, even a small decrement in coordination or
locomotion, combined with the effects of alcohol use could have resulted in
performance decrement greater than either the alcohol or marijuana use alone. As
aresult of these two factors, the deceased could have had some performance
decrement that affected his motor coordination, increasing the likelihood of his
tripping, stumbling, or losing his balance, or decreasing his ability to right himself
after atrip or stumble.

This condition of impairment by drugs and alcohol may have contributed to the
mishap, and therefore, the Board determined this to be a contributing factor in this
mishap. While not legally intoxicated under Florida’s Driving Standard, the
deceased was under the influence of alcohol and tested positive for marijuana
(Contributing Factor 4).

34.3 Additional Findings
3431 Contractor findings

34311 I nadequate coordination within SGS resulted in Oneida working without the
knowledge of SGS Safety (Observation 7)

At aweekly status meeting, held on March 15, 2006, the SGS subcontract administrator and
Oneida agreed that site work would resume on March 17, 2006 (after several weeks of
inactivity). The SGS construction monitor was also notified on March 16 that the subcontractor
would resume work on March 17, and he subsequently called the SGS Safety representative
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(responsible for monitoring the subcontractor’ s performance) and |eft a voice message. However,
the Safety representative did not listen to this voice message until after the mishap occurred.
Therefore, Oneida resumed site work without the knowledge of SGS Safety.

34312 Oneida did not maintain a current list of employees who were working on
thejob site (Observation 1)

As required by Subcontract X04524-6, Oneida submitted a safety plan, which listed employees
they planned to have working on the job site. This plan also listed training certifications for each
employee and was approved by SGS on September 23, 2005. Oneida was required to maintain
this list, making updates as new employees came onto the job site, and keep a current copy on
the job site. However, Oneida did not have a current employee list onsite on the day of the
mishap (March 17, 2006).

34313 Oneda did not conduct, or did not document, all weekly safety meetings
(Observation 2)

Oneida was required to conduct and document weekly safety meetings. However, it is unclear
whether they conducted all of these weekly meetings (during the time that there was site activity)
because documentation was not available for all meetings.

34.3.2 Drug and alcohol testing was not performed on Oneida workersinvolved in
the mishap (Observation 10)

The requirement for postmishap testing for drugs and alcohol was ambiguous.

There are five references to drug/alcohol testing in NPR 8621.1A, NASA Procedural
Requirements for Mishap Reporting, Investigating, and Recordkeeping. Subsection 3.8, Initiate
Drug Testing, states “If the mishap results in a fatality or personal injury requiring immediate
hospitalization, or in damage estimated to be in excess of $10,000 to government or private
property, the supervisor shall initiate post-accident/unsafe practice testing per NPR 3792.1A,
NASA Plan for a Drug-Free Workplace.” Then under responsibilities, “1.4.18 f. The IRT shall:
Advise the supervisor if drug testing should be requested.”; “1.4.20 g. The Center Safety Office
shall: Advise the supervisor that drug testing should be initiated.”; and “1.4.22 c. Supervisors
shal: Initiate drug testing after a mishap if the mishap results in afatality, or personal injury
requiring immediate hospitalization, or in damage estimated to be in excess of $10,000 to
government or private property.” Finally in Figure 2, Mishap Organizational Responsibilities
Matrix, it notes that the supervisor has the primary responsibility to initiate drug testing, while
the IRT and the Center Safety Office have a support responsibility. Since this “mishap result[ed)]
ina... personal injury requiring immediate hospitalization, the supervisor” should have
“initiate]d] post-accident/unsafe practice testing per NPR 3792.1A, NASA Plan for a Drug-Free
Workplace.” Further, the IRT and the Center Safety Office should have advised the supervisor
that drug testing should be initiated.

NPR 3792.1A, NASA Plan for a Drug-Free Workplace, states in subsection 1.2.2.7, “E.O. 12564

mandated that this Plan cover only Federal civil service employees,” so this document was not
applicable in this mishap. However, NPR 3792.1A further states “on March 28, 1996, NASA
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implemented a requirement for NASA contractors to institute and maintain a program for
achieving a drug-free workforce by providing for pre-employment, reasonable suspicion,
random, postaccident, and followup testing of contractor employees responsible for safety-
sensitive, security, or national security functions as required by the Civil Space Employee
Testing Act of 1991. These requirements may be found at 48 CFR 1852.223.” So this CFR is the
applicable document for contractors (if the particular clause for development of a drug- and
alcohol- free workplace is in their contract), not NPR 3792.1A. Therefore, there is no requirement
in NPR 8621.1A for initiating drug testing in mishaps involving contractors.

48 CFR 1852.223-74(b)(1) states “The Contractor shall institute and maintain a program for
achieving adrug- and alcohol-free workforce. As a minimum, the program shall provide for
preemployment, reasonable suspicion, random, post-accident, and periodic recurring (follow-up)
testing of contractor employees in sensitive positions for use, in violation of applicable law or
Federal regulation, of alcohol or a controlled substance.” This CFR clauseisin Oneida's
contract, so there is a requirement for the contractor to have a drug- and alcohol- free workforce.
However, there was no requirement for the contractor’s plan to include anyone except those in
“sengitive positions.” It states in 48 CFR 1823.570-1, Definitions, “Employee in a sensitive
position means a contractor or subcontractor employee who has been granted access to classified
information; a contractor or subcontractor employee in other positions that the contractor or
subcontractor determines could reasonably be expected to affect safety, security, National
security, or functions other than the foregoing requiring a high degree of trust and confidence;
and includes any employee performing in a position designated ‘ mission critical pursuant to the
clause at 1852.246-70. The term also includes any applicant who is interviewed for a position
described in this paragraph.” Sensitive employee, as defined, would not have included the
deceased or either of the other two Oneida workers on the roof. Therefore, there was no
requirement for these individuals to be included in the company’s drug- and alcohol-free
workforce program.

The CFR requirement, however, isaminimum required program. Oneida’ s Drug-Free
Workplace Policy appliesto all employees. It notes that testing will be performed in accordance
with Florida Statute 8440.101 and 8440.102 and will include job applicant, reasonable suspicion,
routine fitness for duty, and follow- up drug testing; and it allows testing for amphetamines,
cannabinoids, cocaine, phencyclidine, methaqualone, opiates, barbiturates, benzodiazepines,
methadone, propoxyphene, codeine, heroin, hydromorphore, LSD, morphine, and acohol. These
Florida Statutes note that the individual must have been given notice of the plan and what is
included in the plan. All three of the Oneida employees involved in the mishap (including the
deceased) signed Certificates of Acknowledgment that they had “received and read this
Company’ s Drug-Free Workplace Program and Policy Regarding Substance Abuse” and that the
program was explained to them. The Statutes further state that reasonable suspicion testing
includes “information that an employee has caused, contributed to, or been involved in an
accident while at work,” which was the case in this mishap.

Therefore, the only requirement to initiate postmishap drug testing was with the company
(Oneida) itself in accordance withits own policy. But there is no procedure within Oneida’s
policy to determine who will initiate the testing or how it will be done. Further, while there isa
requirement in 48 CFR 1852.223-74 that any individual who tested positive on the program be
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suspended from working in a sensitive position for NASA until rehabilitation has been
successfully completed, there is no obligation for the company (in this case, Oneida) to report
those results to either SGS (the prime contractor) or NASA. While there was a requirement on
Oneida s part, according to its Drug-Free Workplace Program, to perform postmishap drug and
alcohol testing on the employees involved in the mishap, this was not done.

3433 Other than OSHA minimum standards, no single, standardized fall protection
policy exists across all NASA Centers or operating locations (Observation 9)

Two questions were asked of Safety and Mission Assurance directors at all NASA Centers, plus
Michoud Assembly Facility (MAF) and White Sands Test Facility (WSTF):

Question 1: Describe your Center’s policy with respect to work that is being conducted on a
"low-doped roof” and the use of a monitoring system versus fall protection systems.

Responses: Centers' policies regarding use of the safety monitoring system versus
positive fall protection fell into two categories:

Warning Line and Safety Monitoring System Allowed: Six Centers (GSFC, GRC,
ARC, KSC, JSC, and MSFC) and WSTF permit use of the Warning Line and Safety
Monitoring System, which is the minimum OSHA requirement in 29 CFR
1926.501(b)(20).

Warning Line and Safety Monitoring System Not Allowed: Four Centers (LaRC,
DFRC, SSC, and JPL) and MAF do not permit use of the Warning Line and Safety
Monitoring System, but go beyond the OSHA minimum and require a physical-
restraint fall protection capability, such as a guardrail system, safety net system, or
personal fall arrest systems (tie-offs).

Question 2: Explain how your Center’s safety requirements for roofing work are flowed
down to your prime contractors and their subcontractors. For example, do all your
subcontractors use a Centerwide policy for fall protection or are they allowed to bring in
their own equipment or plans?

Responses: All ten Centers, plus MAF and WSTF, indicated they had a positive
flowdown of safety requirements to their prime contractors and subcontractors.
Generally, Center safety requirements (including those for roofing operations) flow down
to prime contractors and subcontractors through contractual safety clauses and are
implement ed through communication in prework meetings, tailgate safety discussions,
and periodic safety meetings. Compliance is verified through oversight (safety
inspections and surveys) of operations by Federal and contractor safety personnel. Safety
requirements are further detailed in the contractor/subcontractor work and safety plans
for the specific task. Some Centers allow the subcontractors to bring in additional fall
protection equipment as long as it is called out in the safety plan. However, ailmost al
Centers stated that it was the prime contractor’ s responsibility, not NASA’s, to ensure
that its subcontractors performed the work in a safe manner and adhered to the Center’s
safety requirements.
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Although all Centers and operating locations have policies that are compliant with OSHA
minimum fall protection requirements, some Centers have chosen to go above and beyond the
OSHA minimum and have implemented more conservative fall protection policies requiring
physical restraints.

3434 Training findings for Oneida Construction, Inc.

The subcontractor (Oneida), according to itscontract with SGS, was responsible for certifying
that all employees had completed and were current in training that was required by OSHA
standards. The OSHA standard identified in the contract, to which the workers were to be
trained, was 29 CFR 1926.503, Training Requirements. The training requirementsin 29 CFR
1926.503(a)(2) state “ The employer shall assure that each employee has been trained, as
necessary, by a competent person qualified in 1926 Subpart M, Fall Protection.”

It further states in 29 CFR 1926.503(b)(1):

“The employer shall verify compliance with paragraph (a) of this section by
preparing a written certification record. The written certification record shall
contain the name or other identity of the employee trained, the date (s) of the
training, and the signature of the person who conducted the training or the
signature of the employer. If the employer relies on training conducted by another
employer or completed prior to the effective date of this section, the certification
record shall indicate the date the employer determined the prior training was
adequate rather than the date of the actual training.”

For the superintendent, the records provided were certification cards from the local union which
demonstrated that he had received Steel Erection certification and the OSHA 10-hour course,
which included Fall Protection subpart M. Oneida records identified the superintendent as having
fall protection and fall protection competent-person training. For the deceased and the other
Oneida worker, the training information provided by Oneida was a checklist with the workers’
names and a certification by the Oneida training coordinator that they had been trained. The
training for these workers had been provided by the Oneida training coordinator.

Oneida provided no evidence that either the deceased or the other Oneida worker was
trained by a competent person qualified in 29 CFR 1926, Subpart M, Fall Protection.
Therefore, the training of the deceased and the other Oneida worker was deficient
(Observation 3).

The training certification provided by Oneida was not signed by thetrainer or the
employer, so it wasin technical violation of 29 CFR 1926.503(b)(1) (Observation 4).

34.35 Training findings for SGS, United Space Alliance (USA), and Boeing

As part of its request to evaluate fall protection in genera at KSC, the Board reviewed the fall
protection training given at KSC by SGS, USA, and Boeing.

According to the Gravitec Systems Inc. Fall Hazard Survey, Final Report, October 2005:
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“The current level of training at KSC is limited to four hours of information. None
of the training programs through USA, InDyne, Boeing, and NASA are more than
four hours. These four hours may be high quality, however it is not possible to
cover basic requirements of fall protection training in this amount of time.”

While K SC fall protection training was, for the most part, adequate for construction
workers, it was insufficient for specialized training for competent or qualified persons and
inspector training (Observation 5).

3.4.3.6 Flowdown of Safety Requirements
The SGS Prime Contract NAS10-99001 contains the following pertinent safety clauses:

a Part I, Section H, Special Contract Requirements:
NASA Clauses: 1852.223- 70, Safety and Health

b. Part |1, Contract Clauses, Section I, Clauses Incorporated by Reference
@ Federal Acquisition Regulation (FAR) (48 FR Chapter 1) clauses:
@ 52.222-4, Contract Work Hours & Safety Standards Act
(b) 52.223-6, Drug Free Workplace

2 NASA FAR Supplement (48 CFR Chapter 18) Clauses:
1852.223-74, Drug and Alcohol — Free Workforce

These clauses were flowed down appropriately to the Oneida Construction Inc., subcontract.
Contract clause flowdown to the subcontractor was not a contributing factor to the mishap
(Observation 11).

3.4.3.7 Behaviors identified in mishaps can be used to study and improve the KSC
safety culture

The Board was requested by the appointing official to explore the institutional safety culture at
KSC (KSC culture). This subsection discusses interviews with KSC managers, defines culture,
and identifies how the events of mishaps may be related to the KSC culture by focusing on
observable behaviors

As an indicator of the KSC culture, the Board discussed safety culture during the interviews of
civil-servant and contractor managers. These managers indicated they understood that safety
culture begins with and is enforced by the leadership of the organization

Culture is defined as the attitudes, values, and behaviors that are characteristic of a particular
socia group or organization, commonly described as “the way we do things here.” Behavior can
be seen or observed by others, whereas the attitudes, values, beliefs, and perceptions cannot be
seen directly.
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Although underlying attitudes and values may affect behavior, and therefore culture, they cannot
be directly observed or measured. One strategy to understand KSC culture is to focus on the
identification of observable behaviors of the people involved in a mishap. A single occurrence of
a behavior may not be an indicator of the current culture, but if it is seen consistently, it would be
amore likely indicator of the KSC culture. If the behaviors associated with this mishap were
compared with behaviors identified in other mishaps, then consistently observed behaviors could
be identified and conclusions could be drawn relating to the KSC culture. Actions could then be
taken to modify these repeated behaviors to improve the KSC culture.

The following are examples of behaviors from this mishap that could be compared to behaviors
observed in other mishaps:

Employees violated known rules or requirements:

— Example of behavior: Superintendent helped move the roofing panel while
acting as the safety monitor.

— Example of behavior: Superintendent did not use the warning line.
Teamwork: Workers did not take action to protect one another.

— Example of behavior: Coworkers did not stop the superintendent from
working while acting as the safety monitor.

— Example of behavior: Coworkers did not stop the superintendent when he
failed to add the warning line.

Management did not follow up adequately on noncompliances:

— SGS and Oneida did not apply consequences for previous repeated fall
protection violationsby the same individual.

It is possible that there may not be one well-defined KSC safety culture, but instead a composite
of cultures of different organizations, workgroups, contractors, civil servants, etc. The culture of
these individual subgroups could be very different and may have a stronger effect on an
individual than the overall KSC culture, so they need to be considered also.

In conclusion, the safety culture of KSC and its subgroups may be affected by identifying the
observed behaviors associated with the events and contributing factors for this or other mishaps
and taking action to influence the behaviors. Because of limited scope and resources, the Board
identified this methodology but did not conduct an analysis.

3.4.4 Itemsnot further developedin the event and causal factor tree

As factors were developed in the E& CF tree, some were conclusively eliminated as having
nothing to do with the mishap. In other cases, the evidence was insufficient to rule out a factor.
However, in most of these cases, the evidence that was available indicated that the factor did not
play arole in the mishap.
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Some elements could be dismissed at a high level in the tree, but most required delving into
lower levels. Some elements were identified as speculation or extrapolations that evidence did
not support. These were also eliminated. This subsection pertains to events, conditions, and
failed barriers that the Board ruled out as factors in the mishap based on evidence or that were
not included because there was not enough evidence to conclude that they were factors.

The Board evaluated various aspects of the working condition to determine if they may have had
arole in the mishap. Factors considered included whether the deceased understood his proximity
to the roof edge, whether the safety monitor’s line of sight was blocked, and whether the safety
monitor could have seen the deceased’ s foot as it got close to the tripping hazard if he (the safety
monitor) had been in a better position The Board determined that there was not enough
evidence to determine if these were factors.

The Board evaluated various aspects of potential impairment of the deceased, including fatigue,
stress, and visual impairment, and determined that these were not factors in the mishap.

The Board evaluated whether a push, intentional or inadvertent, occurred and led to the mishap
and determined that this was not a factor.

The Board evaluated whether environmental conditions, such as wind, temperature, glare, rain,
moisture level of the corrugated roof, and noise levels, played arole in the mishap and
determined that they were not factors.

The Board evaluated various aspects of the decisionmaking by the workers on the roof:

Time pressure for the entire roofing job and on the day of the mishap was
considered and was determined not a factor.

The workers and superintendent may not have perceived the danger of working on
the roof because the job was thought to be very simple and quick—the roof was
low-height and low-slope, and they had done this type of work often. There was
not enough evidence to determine if these were factors.

The superintendent may have thought that he could perform the duties of safety
monitor effectively while performing roofing work because he may not have
considered that his attention would be diverted from his monitoring task while he
helped to lift the panel. There was not enough evidence to determine if thiswas a
factor.

The superintendent knew the rules for using the Warning Line and Safety
Monitoring System, but may have chosen to violate the rules because he
considered it to be safe and did not expect negative consequences. There was not
enough evidence to determine if these were factors.

The other workers did not correct the superintendent when he failed to use the
warning line or when he chose to lift the panel while monitoring. It is not known
why this occurred, but the Board' s discussion included these possibilities: the
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other workers may not have felt they had the authority to correct the
superintendent; they may have trusted the superintendent’ s judgment; they had
seen him do this in the past with no significant consequences; it may have become
an accepted practice by the workers; or the other employees may have been
preoccupied with their own tasks, and therefore may not have thought about
challenging the decision. In all cases, there was not enough evidence to
determine if these were factors.

The Board evaluated the method the superintendent and workers selected to move the panel
because it put the deceased very close to the leading edge of the roof at the time of the mishap. It
appears that the method of moving the panel was coordinated on the spot, with informal verbal
communication between the superintendent and the workers. There was not enough evidence to
determine if thiswas a factor.

4, SUMMARY OF FINDINGSAND RECOMMENDATIONS
41 Proximate Causes

The Board has determined that the Building M6-794 roofing fatality resulted from the proximate
causes summarized in 4.1.1 and 4.1.2. If either of these were eliminated or modified, this mishap
would not have occurred.

4.1.1 Proximate Cause 1. Deceased was working close to the edge of the roof (17 ft
above the ground) without proper fall protection

Oneida personnel were removing and replacing a roofing panel on the northeast corner of
Building M6-794. The deceased was working without proper fall protection because the work
had been misclassified as low-doped roofing instead of steel erection, which required physical
restraints. For low-sloped roofing work, OSHA allowed use of a Warning Line and Safety
Monitoring System in lieu of physical restraints. However, a warning line was not used and the
safety monitor was helping the workers instead of acting solely as a safety monitor; both were
violations of OSHA regulations for proper fall protection.

412 Proximate Cause 2: Deceased fdl from the r oof

Evidence shows that the deceased either tripped or stumbled prior to falling off the roof, rather
than stepped off the roof. The two most likely tripping hazards were the lightning protection wire
(located approximately 6 inches from the edge of the roof) and the uneven working surface of the
corrugated roof.

4.2 Root Causes and Recommendations

The Board has determined the root causes for the Building M6-794 roofing fatality. These root
causes, along with recommendations to prevent recurrence, are given in4.2.1 through 4.2.5.
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4.2.1 Root Cause 1: Oneida was unawar e of the OSHA interpretation to classify the
work assteel erection (RC1)

Background: From inception, Oneida considered and managed this construction project as if it
were alow-doped roofing project. According to the low-sloped roofing regulations, OSHA
permits use of the Warning Line and Safety Monitoring System for fall protection. However,
OSHA' s interpretation in a November 8, 2002, letter of Standard Interpretation classified this
type of work as “steel erection” which prohibits use of the Warning Line and Safety Monitoring
System and requires more stringent physical-restraint methods of fall protection. After the
mishap, an OSHA investigation determined this particular work to be steel erection.

Recommendation (RC1-1): When responding to an RFP and prior to preparing a safety plan,
subcontractors should review OSHA regulations and letters of Standard Interpretationto
properly classify the work.

When roofing jobs are performed, subcontractors are responsible for determining
the applicability of 29 CFR 1926.501 (low-soped roof) and 29 CFR 1926.750
(stedl erection) in accordance with OSHA Standards and letters of Standard

| nterpretation.

Contract language should include information alerting subcontractors that the
OSHA Area Office has a compliance assistance specialist available as a resource.

4.2.2 Root Cause 2: SGS was unawar e of the OSHA inter pretation to classify the work
assteel erection (RC2)

Background: Based upon the OSHA letter of Standard Interpretation and the OSHA postmishap
investigation, the Board determined that Oneida misclassified the work as low-sloped roofing
instead of stedl erection. SGS did not inform Oneida that the work was steel erection because
SGS aso misclassified the work. Adherence to and implementation of the more stringent fall
protection requirements for steel erection described in 29 CFR 1926, Subpart R, may have
prevented the mishap. Both Oneida and SGS were unaware of the OSHA letter of Standard
Interpretation to classify the work as steel erection until OSHA conducted its postmishap
investigation.

Recommendation (RC2-1): Prior to issuing an RFP, the prime contractor should review OSHA
regulations and letters of Standard Interpretationto properly classify work.

When roofing jobs are performed, contractors are responsible for determining the
application and applicability of 29 CFR 1926.501 (low-sloped roof) and 29 CFR
1926.750 (steel erection) in accordance with OSHA Standards and letters of
Standard I nterpretation.

Contract language should include information a erting subcontractors that the
OSHA Area Office has a compliance assistance specialist available as a resource.
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Recommendation (RC2-2): NASA/KSC and prime contractors should review current ongoing
work involving roofing to ensure proper work classification and compliance with OSHA
Standards and letters of Standard Interpretation.

4.2.3 Root Cause 3: Oneida did not ensureits superintendent’s compliance withthe
OSHA requirement for fall protection (RC3)

Background: Oneida considered this work to be low-sloped roofing and was using a Warning
Line and Safety Monitoring System as fall protection. The Oneida superintendent failed to use a
warning line, in violation of OSHA regulations for lowsoped roofs. He also helped move a
roofing panel while acting as safety monitor, also an OSHA violation. Although SGS had
previously written up the superintendent for warning line and safety monitor noncompliances,
the Board had no evidence to suggest these noncompliances were ever presented to the Oneida
owner/president. The Board determined that trend analysis of nonconformances could have
identified this issue; however, the Board found no evidence that SGS had performed any trend
analysis of nonconformances.

Recommendation (RC3-1): Prime contractors should develop a mechanism to ensure that
OSHA noncompliances immediately dangerous to life and health are reported to the
subcontractor president/top management.

4.2.4 Root Cause 4: SGSdid not ensure Oneida’ s compliance with the OSHA
requirement for fall protection (RC4)

Background: SGS allowed Oneida workers to perform roofing work without proper fall
protection. The Oneida superintendent failed to use awarning line, in violation of OSHA
regulations for low-sloped roofs. He also helped move aroofing panel while acting as safety
monitor, also an OSHA violation. Although SGS had previously written up the superintendent
for warning line and safety monitor noncompliances, no contractual action was taken by SGS
toward Oneida. Also, the Board had rno evidence to suggest these noncompliances were ever
presented to the Oneida owner/president. The Board determined that trend analysis of
nonconformances could have identified this issue; however, the Board found no evidence that
SGS had performed any trend analysis of nonconformances.

Recommendation (RC4-1): SGS should develop a mechanism to ensure that OSHA
noncompliances immediately dangerous to life and health are reported to the subcontractor
president/top management.

Other prime contractors (e.g., USA and Boeing) should develop a similar
mechanism to ensure that OSHA noncompliances immediately dangerous to life
and health are reported to the subcontractor president/top management.

For construction contracts that NASA/KSC issues, NASA/KSC should develop a

similar mechanism to ensure that OSHA noncompliances immediately dangerous
to life and health are reported to the contractor president/top management.
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Recommendation (RC4-2): Prime contractor safety specialists should trend noncompliances
and discuss them at the appropriate contractor/subcontractor safety meeting.

Recommendation (RC4-3): For construction contracts that NASA/KSC issues, NASA/KSC
should trend noncompliances and discuss them at the appropriate contractor safety meeting.

4.2.5 Root Cause 5: NASA/KSC fall protection practices follow the OSHA -defined
standards for lowsloped roofs, which allow the Warning Line and Safety
Monitoring System rather than requiring a physical-restraint system. (RC5)

Background: Although allowed by OSHA for low-sloped roofing work, the Warning Line and
Safety Monitoring System has no physical means of limiting a fall. While a physical-restraint
system will not necessarily eliminate all injuries, if properly used, it will eliminate the human
error associated with using a Warning Line and Safety Monitoring System.

Recommendation (RC5-1): NASA/KSC should develop and implement afall protection policy
and program for low-soped roofing work that is more stringent than the OSHA standard and
requires the use of physical restraints when working within 6 ft of the edge. The use of warning
lines and safety monitors or other nonphysical-restraint systems should be reserved for special
circumstances after review and approval through a NASA/KSC formalized variance process.

Recommendation (RC5-2): A Centerwide fall protection team (civil servants and contractors)
should be formed to examine issues (e.g., standardization across contractors, variance
processing, retrofitting of existing facilities) arising from the implementation of a new, more
stringent fall protection policy and program.

4.3 Contributing Factors

Several factors were found to contribute to the events and conditions that led to the Building
M6-794 roofing fatality. These contributing factors, along with recommendations, are given in
4.3.1 through 4.3.4.

43.1 Superintendent helped move the roofing panel while acting as the safety monitor
(CoFl)

Background: The Oneida superintendent was acting as the safety monitor, a function with the
following OSHA responsibilities: (1) the safety monitor shall be competent to recognize fall
hazards; (2) the safety monitor shall warn the employee when it appears that the employeeis
unaware of afall hazard or is acting in an unsafe manner; (3) the safety monitor shall be on the
same walking/working surface and within visual sighting distance of the employee being
monitored; (4) the safety monitor shall be close enough to communicate orally with the
employee; and (5) the safety monitor shall not have other responsibilities that could take the
monitor’s attention from the monitoring function (emphasis added). However, the superintendent
physicaly assisted the workers by helping them move the roofing panel, while acting as the
safety monitor.
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Note: This contributing factor was analyzed further and the result led to Root Causes 3 and 4.
See4.2.3and 4.2.4.

4.3.2 Superintendent did not stop the job and seek additional personnel whentwo
workers were not sufficient (CoF2)

Background: While replacing two other panels earlier that day on the same roof, the
superintendent recognized a hazard to the fingers of the person lifting the leading edge of the
adjacent sheet metal. As the workers dlid the new sheet underneath the adjacent sheet while
holding the edge up, their fingers were being pinched. By having a third person hold up the edge
of the adjacent sheet, the pinch point hazard was eliminated. The superintendent did not stop the
job and seek additional personnel to help with the third roofing panel when two workers were not
sufficient. Instead of keeping himself free of other functions to act as safety monitor, or stopping
the job and seeking additional personnel, he assisted the workers with their task. The Board
concluded that the superintendent performed his duties improperly by not stopping the job and
seeking additional personnel when two workers were not sufficient.

Recommendation (CoF2-1): Prime contractors should investigate providing incentives to
subcontractors for safe work, similar to how NASA/KSC provides monetary award for safety
performance to its construction contractors.

4.3.3 Temporary anchorage points wer e not required by OSHA, NASA, KSC or
contractors (CoF3)

Background: There is no evidence that temporary anchorage points, which could have been
provided by Oneida, were ever considered prior to the roofing job commencing. In fact, the
Oneida safety plan, which permitted the use of the Warning Line and Safety Monitoring System,
was properly submitted and approved by SGS Safety, Health, and Training in accordance with
SGS OSH-P-0215, Construction and Service Subcontractor Safety Program, and as written,
complied with OSHA, NASA, KSC, and contractor safety requirements for lowsoped roofing
work. It should be noted that after the mishap, a temporary fall protection system (life lines) was
installed to alow the roofing job to be completed.

Recommendation (CoF3-1): A Centerwide fall protection team (civil servantsand contractors)
should be formed to examine issues (e.g., use of temporary anchorage points, standardization
across contractors, variance processing, retrofitting of existing facilities) arising from the
implementation of afall protection policy and program.

434 While not legally intoxicated under Florida' s Driving Standard, the deceased
was under the influence of alcohol and tested positive for marijuana (CoF4)

Background: The deceased was impaired at the time of the mishap since he tested positive for
the presence of alcohol and tetrahydrocannabinol (THC), a marijuana metabolite. Physical
impairment of the deceased by drugs or acohol could have increased the likelihood of his
tripping, stumbling, or losing his balance; or upon tripping, stumbling, or losing his balance,
being less able to regain his balance. The regulations as written in the NASA Drug Free
Workplace Program (NPR 3792.1A, NASA Plan for a Drug-Free Workplace, for civil servants
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and the NASA FAR supplement section on Drug-Free Workplace for contractors) did not require
drug or acohol testing for the individuals involved in this mishap, either as a part of random
screening or postmishap.

Recommendation (CoF4-1): NASA Headquarters should evaluate the requirements of the
NASA Drug-Free Work Place Program and the NASA FAR Supplement, section on Drug-Free
Workplace for contractors, to determine whether they are adequate to protect the civil-service
and contractor workforce.

4.4 Failed Barriers

The Board found one failed barrier associated with the Building M6-794 roofing fatality. This
failed barrier is discussed in 4.4.1.

44.1 Superintendent did not usethe Warning Line and Safety Monitoring System
correctly (FB1)

Background: The Warning Line and Safety Monitoring System, which was permitted by OSHA
29 CFR 1926.501(b)(10) for work on low-doped roofs, was not properly implemented by the
Oneida superintendent. Two OSHA violations occurred because the superintendent (1) did not
use awarning line and (2) helped the Oneida workers carry the roofing parel, while acting as the
safety monitor.

Recommendation: See Recommendation RC5-1.
45 Other Significant Observations and Recommendations
Training and Documentation

45.1 Oneida did not maintain a current list of employees who were working on the
job site (01)

Recommendation (O1-1): SGS should ensure that its subcontractors maintain a current list of
all employees working on the job site.

Employee lists should be kept at job sites for review by SGS. Subcontractor site
supervisors should update employee lists as new employees come onto ajob site.

Subcontractor should verify current training records and/or certifications for each
employee on this list.

45.2 Oneida did not conduct, or did not document, all weekly safety meetings (02)

Recommendation (O2-1): SGS should ensure that subcontractor site superintendents comply
with safety meeting and documentation requirements as set forth in their contracts.
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45.3 Oneida provided no evidence that either the deceased or the other Oneida
worker was trained by a competent person qualified in 29 CFR 1926, Subpart
M, Fall Protection. Therefore, the training of the deceased and the other Oneida
worker was deficient (O3)

Recommendation (O3-1): SGS should ensure that Oneidaretrains all its employees who
perform work for KSC in required elements of fall protection. Proof of training by a competent
and qualified person should be provided.

Recommendation (O3-2): A Centerwide fall protection team should develop minimum
standards or elements of fall protection training for use by KSC construction contractors and
subcontractors as they develop their training requirements.

454 Thetraining certification provided by Oneida was not signed by thetrainer or
the employer, so it wasin technical violation of 29 CFR 1926.503(b)(1) (O4)

Recommendation (O4-1): SGS should evaluate methods of enforcing the 29 CFR
1926.503(b)(1) requirement for its subcontractors.

455 While KSC fall protection training was, for the most part, adequate for
construction workers, it was insufficient for specialized training for competent
or qualified persons and inspector training (O5)

Background: As part of its request to evaluate fall protection in general at KSC, the Board
reviewed the fall protection training given at KSC by SGS, USA, and Boeing. According to the
Gravitec Systems Inc. Fall Hazard Survey, Final Report, October 2005, “The current level of
training at KSC is limited to four hours of information. None of the training programs through
USA, InDyne, Boeing, and NASA are more than four hours. These four hours may be high
quality, however it is not possible to cover basic requirements of fall protection training in this
amount of time.”

Recommendation (O5-1): A Centerwide fall protection team should evaluate KSC fall
protection training programs to ensure that training is appropriate and adequate to train personnel
to be “competent and qualified” as defined in 29 CFR 1926.32.

Communications

45.6 Contractors and subcontractors were not required to inform NASA of all on
Center worksite OSHA noncompliances (O6)

Recommendation (O6-1): NASA/KSC should determine if the existing policy, which does not
require NASA/KSC to be informed of all worksite safety noncompliances, is adequate.

45.7 I nadequate coordination within SGS resulted in Oneida wor king without the
knowledge of SGS Safety (O7)

Recommendation (O7-1): SGS should ensure proper coordination among all elements of SGS
and subcontractors prior to start of work (i.e., before permission to return to work is granted to
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subcontractors, confirmation should be obtained from each SGS organization required to monitor
subcontractor performance).

Fall Policy

458 Permanent anchor age points wer e not added anytime after theinitial
construction of Building M 6-794, and KSC policy did not require their
installation (O8)

Neither permanent nor temporary anchorage points were available or made available on Building
M6-794 at the time of the mishap. The Board determined that permanent anchorage points were
not part of the origina 1964 design of M6-794. Since that time, permanent anchors were not
added, and KSC policy did ot require their installation

Recommendation (O8-1): A Centerwide fall protection team (civil servants and contractors)
should consider the policy of adding permanent anchorage points on new construction projects at
KSC and retrofitting existing facility roofs with permanent fall protection systems based on a
hierarchy of need (e.g., roof access frequency, presented hazards).

459 Other than OSHA minimum standards, no single, standardized fall protection
policy exists across all NASA Centersor operating locations (09)

Recommendation (O9-1): NASA’s Office of Safety and Mission Assurance (OSMA) should
take the lead in convening an inter-Center team of safety and fall protection experts to make
recommendations concerning a uniform fall protection policy for the Agency.

Other

45.10 Drug and alcohol testing was not performed on Oneida workers involved in the
mishap (010)

Background: The regulations as written in the NASA Drug Free Workplace Program (NPR
3792.1A, NASA Plan for a Drug-Free Workplace, for civil servants; and the NASA FAR
supplement section on Drug-Free Workplace for contractors) did not require drug or acohol
testing for the individuals involved in this mishap, either as a part of random screening or
postmishap.

Recommendation (O10-1): NASA Headquarters should revise the NASA Drug Free Work
Place Program (NPR 3792.1A, NASA Plan for a Drug-Free Workplace, for civil servants; and
the NASA FAR supplement section on Drug-Free Workplace for contractors) to include
postmishap drug and alcohoal testing for all contractor, subcontractor, and Government
employees involved in Type A and Type B mishaps.

Recommendation (O10-2): The Center Safety Office should develop a checklist of activities for
the Incident Response Team (IRT) to ensure al critical elements of a mishap investigation,
including testing for drugs and alcohol in a Type A or Type B mishap, are accomplished.
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4511 Contract clause flowdown to the subcontractor was not a contributing factor to
the mishap (O11)

Recommendation (O11-1): None. The SGS Prime Contract NAS10-99001 contained all
pertinent safety clauses. The SGS safety clauses flowed down appropriately to the Oneida
subcontract. Contract clause flowdown was not considered a contributing factor to the mishap.

4512 Behaviors identified in mishaps can be used to study and improvethe KSC
safety culture (012)

Background: Some behaviors observed in this mishap may be similar to those in other recent
mishaps at KSC. One isolated occurrence of a behavior may not reflect the safety culture, but
consistent recurrences of similar behaviors may be stronger indications of systemic safety culture
issues. Once identified, actions can then be taken to modify at-risk behaviors, which may
indirectly change the culture of KSC and its subgroups.

Recommendation (012-1): A NASA/KSC team should identify a consistent method of
categorizing behaviora contributing factors to mishaps, considering the various models used at
KSC and in industry. This can be used for two purposes:

Recent mishaps: Identify similar at-risk behaviors that led to recent mishaps and
develop a plan to reduce these behaviors at KSC. This may have long-term effects
on the KSC safety culture.

Future mishaps. Use this method of categorizing behaviora contributing factors
in future mishaps to improve trending and reduce at-risk behaviors. Ensure that
future mishap boards consider cultural issues from the beginning by identifying
how to include culture in mishap investigation reports. Define specifically what
should and should not be included in mishap reports regarding culture.
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APPENDIX B. DEFINITIONS

The following definitions apply in the context of this document.

barrier (failed barrier)

physical device, intervention (e.g., a guardrail), or administrative control that can provide
procedural separation in time and space (e.g., lock-out/tag-out procedure) to reduce the risk of an
undesired outcome to an acceptable level

causal factor
event or condition that results in an effect or that shapes or influences an outcome

competent person

one who is capable of identifying existing and predictable hazards in the surroundings or
working conditions which are unsanitary, hazardous, or dangerous to employees, and who has
authorization to take prompt corrective measures to eliminate them (29 CFR 1926.32(f))

condition
any as-found state, whether or not resulting from an event, that may have safety, health, quality,
security, operational, or environmental implications

contributing factor
event or condition that may have contributed to the occurrence of an undesired outcome but, if
eliminated or modified, would not by itself have prevented the occurrence

event
real-time occurrence describing one discrete action, typically an error, failure, or malfunction
(e.g., pipe broke, power lost, lightning struck, person opened valve)

event and causal-factor tree
visual representation of causal linkages, where the undesired outcome is at the top, flowing down
through proximate causes and intermediate causes to root causes

finding
conclusion, positive or negative, based on facts established during the investigation by the
investigating authority (e.g., cause, contributing factor, and observation)

observation

factor, event, or circumstance identified during the investigation that did not contribute to the
mishap or close cal, but if left uncorrected, has the potential to cause a mishap or increase the
severity of a mishap; or factor, event, or circumstance that is positive and should be noted

organizational factor

any operational or management structural entity that exerts control over the system at any stage
in itslife cycle, including but not limited to the system’s concept development, design,
fabrication, test, maintenance, operation, and disposal (e.g., resource management [budget, staff,
training], policy [content, implementation, verification], and management decisions)
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proximate cause

event that occurred or condition that existed immediately before the undesired outcome, directly
resulted in the occurrence of the undesired outcome, and if eliminated or modified, would have
prevented the undesired outcome

qualified person

one who, by possession of arecognized degree, certificate, or professiona standing, or who by
extensive knowledge, training, and experience, has successfully demonstrated his ability to solve
or resolve problems relating to the subject mater, the work, or the project (29 CFR 1926.32(m))

recommendation
action developed by the investigation authority to correct a cause or a deficiency identified
during the investigation

root cause

event, condition, or organizational factor that contributed to or created the proximate cause and
subsequent undesired outcome, and if eliminated or modified, would have prevented the
undesired outcome (typically multiple root causes contribute to an undesired outcome)

warning line

abarrier erected on roof to warn employees that they are approaching an unprotected roof side or
edge and that designates an area in which roofing work may take place without the use of
guardrail, body belt, or safety net system
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APPENDIX C. ABBREVIATIONS ACRONYMS, AND SYMBOLS

ARC Ames Research Center

BAC blood acohol content

CAD computer-aided dispatch

CCAFS Cape Canaveral Air Force Station
CDz control decking zone

CFR Code of Federal Regulations
DFRC Dryden Flight Research Center
E&CF events and causal factors

EMS Emergency Medica Services
EST Eastern Standard Time

FR Fire/Rescue

ft foot

GRC Glenn Research Center

GSFC Goddard Space Flight Center

IAT Incident Analysis Technique

IRT Incident Response Team

JPL Jet Propulsion Laboratory

JSC Johnson Space Center

KSC Kennedy Space Center

LaRC Langley Research Center

m meter

MAF Michoud Assembly Facility
MORT Management Oversight Risk Tree
MSFC Marshall Space Flight Center
NASA National Aeronautics and Space Administration
ORMC Orlando Regiona Medical Center
OSHA Occupational Health and Safety Administration
OSMA Office of Safety and Mission Assurance
PAFB Patrick Air Force Base

RFI Request for Information

RFP Request for Proposal
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SGS Space Gateway Support
SH&T Safety, Hedlth & Training
SSC Stennis Space Center
THC tetrahydrocannabinol
WSFC White Sands Test Facility
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APPENDIX D. OSHA’SFORM 301 COMPLETED FOR THE
BUILDING M6-794 ROOFING FATALITY

OSHA's Form 301

Injuries and llinesses Incident Report

This injury and liiness foident Report s one of the
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Information that a reccrdabls work-related injury or
lineus has occurred, you must fill out this form or an
squivalent, Some state workers' compensation,
insurance, or other reports may be acosptable
subsiituies. To be considersd an equivalent form,
any subsiitube must contain all the Informaton
nsked for on this form,
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Information about the case
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What was the smployee doing just before the
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APPENDIX E. INTERIM SAFETY ALERT

From: Stamatelatos, Michael G. (HQ-GD000)

Sent: Wednesday, April 05, 2006 1:54 PM

To: DL-HQ-OSMA-SMADIR

Cc: Oconnor, Bryan (HQ-GA000); Lloyd, James W. (JPL-343F)[JPL]
Subject: Safety Message - Fall Prevention

Dear SMA Directors:

As a reminder for mishap prevention, the President of the investigation board
of the recent mishap in Florida, has asked that the message below be sent
throughout the Agency.

Best Regards,
Michael

Fall Protection Alert “ Safety Monitoring System”

All Centers as part of their contractor oversight function are to insure that all
prime and sub-contractors are following the OSHA requirements (or the
Center's, if more restrictive) for fall protection. In particular, when working on
alow slope roof or any similar structure at height (slope less than or equal to
4:12, vertical rise: horizontal run) and using the safety monitoring system,” The
safety monitor shall not have other responsibilities which could take the
monitor's attention from the monitoring function” (OSHA 29 CFR 1926.502 (h)

(1) (v))

FhhkIhkkkrhkhkrhkhhkhkkhhkhhhkhhhkrhhkihhihihhiikiiih

Dr. Michael Stamatelatos, Director

Safety and Assurance Requirements Division
Office of Safety and Mission Assurance
NASA Headquarters

300 E Street, SW

Washington, DC 20546

Phone: 202/358-1668 Fax: 202/358-3104

R R R T R R P R R R S R R P R e R R R R R R R R R R R R R R S R R S R e
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APPENDIX F. EVENT & CAUSAL-FACTOR TREE (RELEX)
Reebeo: Seftware Report 5
Fault Tree Diagram

File Name E_CFTres (2006-05-11).RFJ Unavailability
Top Gats Mame  Gabe 1 Unreliability

Fatality

Gate 1 )

Deceased was working close to
the edge of roof (17 feet above

the ground) without proper fall Deceasad fell from the roof

protection
Gate 2 Gae3
renmt From Faga 7
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Rulex Software Repon

File Hame E_CFTria (2008-05-11)LRPJ
Top Gate Name Gate 1

=

Fault Tree Diagram
Unavailability
Unreliability

Decapsed was working coss 1o

tha adgae of roof (17 feet above

tha ground) without proper fall
protection

Gate 2

._,:?\Tu Page 5

Cineida missiassified the wark as suﬁmm&d:;m uge tha Decaased did not use
lowesloped roofing rather than Manioring System Sa. s ’Y phiysical resiraints
ghaal eracton FAILED BARRIER |
Gade 4 [ Gata 7 Gata 18 |
From Pugad [ —

]

Suparintandant did not use &

Suparintendant helped mave th |
roafing panel while acting as

warring line (Vialation) the salety maonitar (Viekation) i
| CONTRIEUTING FACTOR
[ Gate 8 Gale 13 ]
Frer Pugs
| Zuperintendent mpenanced no
Suparintandant &id not have consequences from previous
enaugh peaple to paorm job vickations identified by 5G5
Salaty Sea Galed
Gale 14 “Bale 15

Suparintenden did not stop the job
T e e wang ot | | and seek addional parsonnel when
workins |t workers wera not sufficient bo do
the job  CONTRIBUTING FAGTOR
Eventd | “Event? 1
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Relex Softwane Repor T
Fault Tree Diagram
File Hame E_CFTrea (2006-05-11).RPJ Unavailability
Top Gate Name Gala 1 Unreliability
Deceasad fall from the roof
Gate 3
Fﬁ. To Paga &
Daceasad lost his balanca
Gate 26

Lightning protection wire was a Corrugated Roof was an unévan Safety monitor did not wam of

tripping hazard aurface tripping hazardis) Deceased was Impaired

Event 19 Event 18 Gate 27

= -

Frioes P 11

Safaty Moritor was nol

performing property (Violation)
Sea Gats 13

Gate 28

-
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Rehen Scftwara Report

File Name E_CFTree {2006-05-11).RFJ
Top Gata Nama Gate 1

Fault Tree Diagram

Unavailability
Unraliability
Oreida misclassified the work as
low-sloped roofing rather than
steel araction
Gale 4
To Page 6

SGS did not Inform Onelda that
the work was steal araction

Oneida was unaware of the
OSHA intarpretation to classify
khe work as steel erection ROOT
CAUSE

Gata &

Evant 2

SGS3 misclassified the work as
low-sloped roofing instead of
stael arection

Gale 6
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Feahex Software Repon 8
Fault Tree Diagram
Fila Name E_CFTree {2006-05-11).RPJ Urnavailability
Top Gate Name Gata 1 Unrediability
Superintendent did not use a
warning line (Viotation)
Gate 8
Ta Paga &
Superintendent experienced na Oneida experianced no
CONSQqUEnCcEs consequances from
from previous wialations idantified pravious viclations identified by
by SG5 Salaty | 565 Safaty
Gale § Gate 10 l
| | |
5G5S did not ensure Oneida’s
ﬂnelm‘iirnm:ame Itsm MASAKSC did not ansure campliance with
| supsrintendent's compliance compliance with tha DSHA thes OSHA requiramsant for all
tha QSHA requiramant for fall irEeTanl profactinn
| |
| [ Event 3 1 | Evenl 5
Fahhw SGS nor Oneida informed
MASA of the Superintandents
rencompliances they identified
Gate12 |
Confraciors and Subcontractons
wane nol reguired ta
infarm NASA of &l an-Cerbar
worksite O5HA noncompliances
OBSERVATION
Event 4
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Refex Softeare Report

File Mame

Top Gate Nama Gata 1

Fault Tree Diagram

E_CFTres (2006-05-11).RP.

Unavailability
Unreliabdlity

10

Ceceased did not uss

Wiaming Lina and Saluty Monhioring System rater than
| @ physica-sustraine ayssem.  ROCT CAUSE

[ Eveni 100

-
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Fstalaton  QESEAMATION

Evant 12
sV e
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.1 il
Ta Pags &
] = | ]
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I Evant@ Gane 18 Event 11 | Giala 30
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72




Mishap Report

May 2006

Relox Softwars Repart 11
Fault Tree Diagram

File Name E_CFTres (2006-05-11).RPJ Unavailabdlity

Top Gata Nama Gate 1 Unraliability

Decaased was impairad

Gate 20

27 ToPage 7

While not lagally intoxicated undear
Florida's Driving Standard, the deceased
was uncer the influence of alcohal and
tested poaitive for marijuana
CONTRIBUTING FACTOR

Event 20
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Risdex Softwara Report

File Marme E_CFTres (2006-05-11).RPJ
Top Gate Mame Gabe 1

Fault Tree Diagram

Uravaitability
Unreliability

Temporary anchorage points
were not used

Gate 20

Ta Page 10

Waming Line and Safely
Monitoring System was the
fastest and least cost method

Onedda's safety plan using the
Waming Line and Safaty Monitor
System was approved by 5G5S

Temporary anchorage poinis

were not required by OSHA,
NASA, KSC or contractors
CONTRIBUTING FACTOR

Event 13

Gata 21

Eventis |

MNASAKSC fall protection practices follow
| the OSHA defined standards for low-sloped
| roofs (which allow the Warming Line and

Safety Monitoring System) rather than a

physical restraint syatem, ROOT CAUSE

Event 14
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Rielex Softwara Report 13
Fault Tree Diagram

File Name E_CFTras (2006-05-11).RPJ Unavailability

Top Gate Mame Gate 1 Unreliability

Daceased was using the Warning
Lina and Safaty Monitoring
systam

Gate 22 |
Ta Page 10

Oneida mis-claseified the work as, | Oneida's safety plan using the
low-sloped roofing instead of Wamirsg Line and Safaty Monitor
steel grection See Event 5 ‘ System was approved by SGS

Gate 23 | Gate 24

MASAMKSC fall protection practices follow the
2GS mis—classified the work as OSHA defined standards for low-gloped roofs
low-sloped roofing instead of {which allow the Waming Line and Safety

stes| arection Monitoring System) rather than a physical
restraint system. ROOT CAUSE
[ Gaie 25 Event 17

| SG5 was unaware of the OSHA
interpretation to

classify the work as steel erection
ROOT CAUSE

Event 18
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MNational Aeronautics and
John F. Kennedy Space Center
Kennedy Space Center, AL 32899

June 6, 2006

Reply o At of:
MEMORANDUM FOR THE RECORD

The Building M6-0794 Roofing Fatality Mishap Investigation Board (MIB) was established
on March 24, 2006, according to NASA Procedural Requirements (NPR) 8621.1A, “NASA
Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping ™ The
MIB was commissioned to gather information; analyze the facts; identify the proximate
cause(s), root cause(s). and contributing factors relating to the mishap; and recommend
appropriate actions to prevent a similar mishap from occurring again  The MIB submitted the
final report on May 11, 2006. This report has been reviewed by Kennedy Space Center's
{KSC’s) Safety and Mission Assurance Directorate.

The MIB report was prepared as directed in the appointment letter dated March 24, 2006, and
meets the requirements specified in NPR 8621.1A. Therefore, I endorse the findings and
recommendations of this report with the following comments:

MIB Recommendation (RC1-1):
“When responding to a RequeSt for Proposal (RFP) and prior to preparing a safety plan,

subcontractors should review OSHA [Occupational Safety and Health Administration]
regulations and letters of Standard Interpretation to properly classify the work
¢ When roofing jobs are performed, subcontractors are responsible for determining
the applicability of 29 CFR 1926.501 (low-sloped roof) and 29 CFR 1926.750
(steel erection) in accordance with OSHA Standards and letters of Standard
Interpretation
¢ Contract language should include information alerting subcontractors that the
OSHA Area Office has a compliance assistance specialist available as a resource.”

KSC Comment: As a reminder to subcontractors that they are ultimately responsible for
the safety and health of their employees, it is recommended that contract language be
added to each contract, holding the contractor responsible for being proactive in obtaining
OSHA advice and clarifications. To make the information contained in the second bullet
more accessible to the subcontractor supervisors as well as safety and health professionals,
it is recommended that this contact information be shared at prework briefings rather than
placed in the contract language.
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MIB Recommendation (RC2-1):
“Prior to issuing an RFP, the prime contractor should review OSHA regulations and letters
of Standard Interpretations to properiy classify work.
e When roofing jobs are performed, subcontractors are responsible for determining
the application and applicability of 29 CFR 1926.501 (low-sloped roof) and 29
CFR 1926.750 (steel erection) in accordance with OSHA Standards and letters of
Standard Interpretation.
¢ Contract language should include information alerting subcontractors that the
OSHA Area Office has a compliance assistance specialist available as a resource.”

KSC Comment: As a reminder to subcontractors that they are ultimately responsible for
the safety and health of their employees, it is recommended that contract language be
added to each coniract, holding the contractor responsible for being proactive in obtaining
OSHA advice and clarifications. To make the information contained in the second bullet
more accessible to the subcontractor supervisors as well as safety and health professionals,
it is recommended that this contact information be shared at prework briefings rather than
placed in the contract language.

MIB Recommendation (RC3-1):
“Prime contractors should develop a mechanism to ensure that OSHA noncompliances
immediately dangerous to life and health are reported to the subcontractor president/top

management.”

KSC Comment: This reporting mechanism should be reguired in each company’s Safety
and Health Plan, which is submitted prior to work beginning. Requiring this information
in the Safety and Health Plan ensures the company will understand the reporting process,
keeps the owner/president informed of critical behavior, and raises the importance of
avoiding hazards that are dangerous to life and health

MIB Recommendation (RC4-1):
“SGS [Space Gateway Support] should develop a mechanism to ensure that OSHA

noncompliances immediately dangerous to life and healih are reported to the subcontractor
president/top management.
¢ Other prime contractors (e.g., United Space Alliance and Boeing) should develop a
similar mechanism to ensure that OSHA noncompliances immediately dangerous
to life and health are reported to the subcontractor president/top management.
¢ For construction contracts that NASA/KSC issues, NASA/KSC should develop a
similar mechanism to ensure that OSHA noncompliances immediately dangerous
to life and health are reported to the contractor president/top management ™

KSC Comment: This reporting mechanism should be required in each company’s Safety
and Health Plan, which is submitted prior to work beginning. Requiring this information
in the Safety and Health Plan ensures the company will understand the reporting process,
keeps the owner/president informed of critical behavior, and raises the importance of
avoiding hazards that are dangerous to Iife and bealth.

Enclosure 2



Lad

MIB Recommendation (RC4-2):
“Prime contractor safety specialists should trend noncompliances and discuss them at the

appropriate contractor/subcontractor safety meeting.”

KSC Comment: To ensure that trending of noncompliances does occur, it is
recommended that a trending requirement be added to each contract.

MIB Recommendation (O1-1):
“SGS should ensure that its subcontractors maintain a current list of all employees

working on the job site.
e Employee lists should be kept at job sites for review by SGS. Subcontractor site
supervisors should update employee lists as new employees come onto a job site.

KSC Comment: It is recommended that SGS add the appropriate coniract language to
ensure that each subcontractor maintains its list of employees working at each job site.

MIB report discrepancy:
In the Executive Summary, Root Cause 2, Recommendation RC2-1 states:
“Prior to issuing an RFP, the prime contractor should review OSHA Standards and

letters of Standard Interpretations to properly classify work.”

In the Summary of Findings and Recommendations, Section 4.2.2, Recommendation
RC2-1 states:
“Prior to issuing an RFP, the prime contractor should review OSHA regulations and
letters of Standard Interpretation to properly classify work.
. When roofing jobs are performed, contractors are responsible for determining
the application and applicability of 29 CFR 1926.501 (low-sloped roof) and 29
CFR 1926.750 (steel erection) in accordance with OSHA Standards and letters
of Standard Interpretation.
. Contract language should include information alerting subcontractors that the
OSHA Area Office has a compliance assistance specialist available as a
resource.”

KSC Comment: The Executive Summary, Root Cause 2, Recommendation RC2-1 should
beupdatedmrtﬂeﬂme&mmyomedmgsdemmuﬂmmM422,
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AA-A/Mr. Parsons

AA-B/Mr. Hattaway

AA-D/Dr. Long

CC/Mr. Hom

CC/Mr. Subbs

DX-G/Mr. Bennardo

OP/Mr. Cannon

OP-MS/Mr. Colvin

SA/Mr. Gamrido

SAMr. Kross

SA-B1/Ms. Miller

SA-E/Mr. Watson

SA-E2/Mr. Barker

SA-E2/Mr. Facemire

TA/Mr. Benik

TA-C2/Mr. Tipton

XA/Ms. Malone

XA-E/Mr. Buckingham

HQ/Associate Adminisivator/Mr. Geveden

HQ/Office of the Chief Engineer/Mr. Scolese

HQ/Chief Health and Medical Officer/Dr. Williams

HQ/Chief Safety and Mission Assurance Officer/Mr. O’Connor

HQ/Deputy Chief, Safety and Mission Assurance/Mr. Lloyd
« HQ/Safety and Assurance Requirements Division/Ms. Chandler
« HOQ/Safety and Assurance Requirements Division/Mr. Mullin
« HOQ/Safety and Assurance Requirements Division/Mr. Stamatelatos

JSC/MG/Mr. Casper

MSFC/QD50/Ms. French
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Mational Asronautics and
Spacs Administration
Headquarters

Washingion, DG 20546-0001

June 28, 2006

Reolyto AN gafety and Assurance Requirements Division

/
TO: Dirm;nnc Space Center
Attn: AA/DI r

FROM: Chief, Safety and Mission Assurance

SUBJECT: Endorsement of the Investigation of the Building M6-794 Roofing Fatality
Type A Mishap Report

I have reviewed the Mishap Investigation Report (MIB) of the M6-794 Roofing Fatality
Mishap and recommend the report for approval. T concur that the report has been prepared as
directed by the appointment letter and meets the requirements specified in NPR 8621.1.

The MIB did an excellent job describing the mishap and the causes and contributing factors,
with one exception. The report stated that “Evidence shows that the deceased tripped or
stumbled prior to falling off the roof, rather than stepped off the roof.” However, the
evidence to support this conclusion is not included in the report. It is assumed, based on the
MIB’s out-brief of the mishap, that this evidence was taken from an eye witness account in
which the witness indicated that the employee tripped.

I endorse the report, and add the following comments for inclusion in the corrective action
plan:

MIB Recommendations:

RCI-1: “When responding to an RFP and prior to preparing a safety plan, subcontractors
should review OSHA regulations and letters of Standard interpretation to properly classify
the work.

o When roofing jobs are performed, subcontractors are for determining the applicability
of 29 CFR 1926.501 (low sloped roof) and 29 CFR 1926.730 (steel erection) in
accordance with OSHA Standards and letters of Standard Interpretation.

» Contract language should include information alerting subcontractors that the OSHA
Area Office has a compliance assistance specialist available as a resource. ™

RC2-1: “Prior to issuing an RFP, the prime contractor should review OSHA regulations and
letters of Standard Interpretation to properly classify work.

Enclosure 3



2

e When roofing jobs are performed, subcontractors are responsible for determining the
applicability of 29 CFR 1926.501 (low sloped roof) and 29 CFR 1926.750 (steel
erection) in accordance with OSHA Standards and letters of Standard Interpretation.

e Contract language should include information alerting subcontractors that the OSHA
Area Office has a compliance assistance specialist available as a resource.”

OSMA Comment for RC1-1 and RC2-1:

In addition to the MIB’s recommendation, OSMA requests that contract language be placed in
the contracts and subcontracts to ensure that contractors review and implement OSHA letters
of Standard Interpretation in addition to the OSHA Standards. (The MIB’s recommendation
to “Alert them that OSHA has a compliance assistance specialist” will not help if they don’t
realize the letters of interpretation exist and require comphiance).

MIB Recommendation RC3-1:
“Prime contractors should develop a mechanism to ensure that OSHA non-compliances

immediately dangerous to life and health are reported to the subcontractor president/top
management. "’

OSMA Comment for RC3-1:

The MIB’s recommendation requiring prime contractors to develop a mechanism to ensure
OSHA non-compliances are reported to subcontractor management is good, but to ensure
carryover to subcontractors, OSMA will lead an effort to develop a comresponding FAR
clanse.

MIB Recommendation RC4-1:
“SGS should develop a mechanism to ensure that OSHA non-compliances immediately
dangerous to life and health are reported to the subcontractor president/top management.

e (Other prime contractors (e.g., USA and Boeing) should develop a similar mechanism to
ensure that OSHA non-compliances immediately dangerous to life and health are reported
to the subcontractor president/top management.

e For construction contracts that NASA/KSC issues, NASA/KSC should develop a similar
mechanism to ensure that OSHA non-compliances immediately dangerous to life and
health are reported to the contractor president/top management. "

OSMA Comment for RC4-1:

OSMA requests that in addition to informing the contractor management/top management of
OSHA non-compliances, the contractor should be required (via a contract clause) to inform
NASA (monthly or guarterly) of all on-site OSHA non-compliances and the contractors
method/process to remediate these non-compliances and further enforce OSHA requirements.
OSMA will take appropriate steps to develop such a contract clause in conjunction with the
clause to be developed in response to RC3-1, above.
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Lia

MIB Recommendation RC5-1:

“NASA/KSC should develop and implement a fall protection policy and program for low-
sloped roofing work that is more stringent than the OSHA standard and requires the use of
physical restraints when working within 6 fi of the edge. The use of warning lines and safety
monitors or other nonphysical-restraint systems should be reserved for special circumstances
after review and approval through a NASA/KSC formalized variance process.”

OSMA Comment for RC5-1:

It is also not clear that the MIB’s proposed recommendation will be effective in preventing
recurrence, since the cause of this mishap was not lack of effective requirements, but that the
requirements were not implemented. Therefore implementation of this MIB recommendation
is more stringent than required and should remain a Center decision.

MIB Recommendation 09-1:

“NASA’s Office of Safety and Mission Assurance (OSMA) should take the lead in convening
an inter-Center team of safety and fall protection experts to make recommendations
concerning a uniform fall protection policy for the Agency.”

OSMA Comment for 09-1:

OSMA believes that NASA does have a single standard fall protection policy for the Agency.
NASA’s policy is to comply with OSHA requirements for fall protection. OSMA does not
concur that an Agency level team is needed to define and implement fall protection policy that
exceads OSHA requirements. Each Center can make an individual determination whether
exceeding OSHA requirements is feasible and achievable for their siles.

MIB Recommendation O12:

“012-1: A NASA/KSC team should identify a consistent method of categorizing behavioral
contributing factors to mishaps, considering the various models used at KSC and in industry.
This can be used for two purposes:

e Recent mishaps: Identify similar at-risk behaviors that led to recent mishaps and develop
a plan to reduce these behaviors at KSC. This may have long-term effects on the KSC
safety culture.

Future mishaps: Use this method of categorizing behavioral contributing factors in future
mishaps to improve trending and reduce at-risk behaviors. Ensure that future mishap boards
consider cultural issues from the beginning by identifying how to include culture in mishap
investigation reports. Define specifically what should and should not be included in mishap
reporis regarding culture.”

OSMA Comment for O12:

OSMA believes that existing Agency taxonomies (e.g., Incident Analysis Tool-Modified
(IAT-M) or NASA Root Cause Analysis Tool are both suitable for the task of including
culture in mishap investigation reports. Rather than spending Agency resources crealing an
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additional taxonomy, OSMA requests that KSC use one of these existing taxonomies, or
cogmtive fuzzy logic (e.g., via the Starlight Software) to identify trends across Center
mishaps and generate recommendations to reduce at risk behaviors. Please note, a shight
variation of IAT-M will be placed in Incident Reporting and Information System (IRIS) in the
near term for Agency trending of root causes.

Overall, this was an excellent report and the Mishap Investigation Board should be
commended on a job well done.

In kesping with NASA policy, please attach this endorsement to the top of the mishap report
and pyblish/distribute it as a part of the report.

Associate Administrator/Mr. Geveden

Chief Engineer/Mr. Scolese

Chief Health and Medical Officer/Dr. Williams
Assistant Administrator for Procurement/Mr. Luedtke
JSC/MG/Mr. Casper

KSC/SA-E2/Mr. Facemire

MSFC/QD30/Ms. French
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June 26. 2006 P
Chief Health and Medical Officer
T0O: Kennedy Space Center
Attn: Center Director
FROM: Chief Health and Medical Officer
SUBJECT:  Chief Health and Medical Officer Endorsement of

Mishap Report: “Investigation of the Building
M6-794 Roofing Fatality. Tvpe A Mishap.” May 2006

Thank you for the opportunity to review this mishap report. We acknowledge the
excellent work done by the Mishap Investigation Board (MIB) in identifying the

Proximate and Root Causes of the mishap, and the Contributing Factors.
I endorse this MIB report, with the following observations:

G

Under “Proximate Cause 2: The deceased fell from the roof” on page v

xecutive Summary) and on ps 2) the report states: “Evidence shows
that the deceased either tripped or .~L-,L-;-'35=:"l prior to falling off the roof. rather
Tjar' stepped off the roof.” The evidence in support of this conclusion was not
identified in the report

2. There was no mention (other than the drug and alcohol test) of medical
conditions or findings. [ assume the deceased’s past medical information, ER
record, and any autopsy findings were not available to the Mishap Investigation
Board, and no conclusions as to other possible predisposing medical factors could
be drawn from those sources.

These observations are provided as comments only. I endorse the report as written, and
again express my appreciation for the efforts of the Board.

e - ﬁ_..-q.\ %
HALW, ) k=, 3 Le—
%A if""\} EX A

Richard 5. Williams, MD, FACS

C};c: Safety and Mission Assurance Officer/Mr. (O Connor
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July 18, 2006

Rsghym Amn of Ofiice of the Chief Engmnesr

TO: Kennedy Space Center
Attn: AA/Director
FROM: Chief Engineer

SUBJECT: Endorsement of the Investigation of the Building M6-794 Roofing Fatality
Type A Miashap Report

I have reviewed the Mishap Investigation Report (MIB) of the M6-794 Roofing Fatality
Mishap. | concur with the recommendations listed in the report with the following

comments:

MIB Recommendation RC5-1: “NASA/ KSC should develop and implement a fall
protection policy and program for low-sloped roofing work that is more stringent than
the OSHA standard and requires the use of physical restraints when working within 6 fi.
of the edge. The use of warning lines and safety monitors or other non-physical-restraint
systems should be reserved for special circumstances afier review and approval through

a NAS4/KSC formalized variance process. ”

OCE Comment for RC5-1:
The report discusses that neither the prime nor subcontractors were aware of a specific,

8 November 2002, letter of Standard Interpretation that classified the worksite a “steel
erection” requiring physical constraints rather than just a “low slope roof” requiring
minimal protection. It is not clear that the recommendation addresses any practices
bevond “low slope roof” nor that it covers omission or misclassification. Given that two
contractors missed this particular requirement which imposes more stringent measures,
this recommendation should be extended to specifically address all KSC and NASA fall
protection practices where this omission could have also occurred. We believe the
CSMA Endorsement letter recommendation to add contract language to ensure that all
letters of Standard Interpretation are reviewed by contractors and subcontractors will help
for future contracts. Until this recommendation 1s effected in new contracts, we believe
an additional safety advisory alert should be issued by OSMA for all Centers to review
their ongoing or planned projects that may also have missed this letter of Standard

Interpretation
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The Mishap Investigation Board did an excellent job. Per NASA Policy Requirements,
please include this endorsement with the published MTB report.

o r SM

Christopher I_Senlage. .. e osnas
Chief, Safety and Mission Assurance/Mr. O’Connor
Chief Health and Medical Officer/Dr. Williams
Assistant Administrator for Procurement/™Mr. Luedtke
JSC/MG/Mr. Casper

KSC/SA-E2/Mr. Facemire

MSFC/QD30/Ms. French
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Reply to Attn of:

MNational Aeronautics and
Space Administration

John F. Kennedy Space Center
Kennedy Space Center, FL 32899

August 22, 2006

SA

TO: NASA Headguarters
Attn: Chief Safety and Mission Assurance Officer

FROM: AA/Mirector

SUBJECT: Final Approval of the Building M6-0794 Roofing Fatality Mishap
Investigation Board (MIB) Report

The MIB for the Building M6-0794 Roofing Fatality was established according to NASA
Procedural Requirements (NPR) 8621.1B. “NASA Procedural Requirements for Mishap and
Close Call Reporting, Investigating, and Recordkeeping.™ on March 24, 2006, to gather
information; analyze the facts; identify the proximate cause(s), root cause(s). and contributing
factor(s) relating to the mishap; and to recommend appropriate actions to prevent a similar
mishap from recurring.

The review and endorsement of the MIB Report was conducied by the MIB Appointing
OffTicial (Enclosure 2), the NASA Office of Safety and Mission Assurance (Enclosure 3). the
NASA Chief Medical Officer (Enclosure 4), and the NASA Chief Engineer (Enclosure 5).

The receipt of the endorsement letters was completed on July 25, 2006, and the
comments/recommendations of the endorsers were carefully evaluated. Based on this
evaluation, the Building M6-0794 Roofing Fatality Report is approved. The final approval of
the endorsers”™ comments/recommendations is documented in Enclosure 1, column “Final

Approval by Appointing Official.”

Should you have comments concerning this matter, please reach David Facemire at
321-867-7232 or by e-mail to <David.L.Facemire@nasa. gov>.

G

James W. Kﬂnedy%
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cCe
AA-A/Mr. Parsons
AA-B/Mr. Hattaway
AA-D/Dr. Long
CC/Mr. Hom
CC/Mr. Stubbs
HQ/Associate Administrator/Mr. Geveden
HQ/Associate Administrator for Space Operations Mission Directorate/Mr. Gerstenmaier
HQ/Chief Engineer/Mr. Scolese
HQ/Chief Health and Medical Officer/Dr. Williams
HQ/Deputy Chief Safety and Mission Assurance/Mr. Lloyd
e Director of Safety and Assurance Requirements Division/Mr. Stamatelatos
JSC/MG/Mr. Casper



Mishap Investigation Board Findings & Recommendations - Endor sers Comments/Su

gestions - Final Approval By Appointing Official

Mishap I nvestigation Board Report
Findings and Recommendations

Appointing Official
Endor sement

OSMA
Endor sement

CHMO
Endor sement

Chief Engineer
Endor sement

Final Approval
By Appointing Official

Root Cause 1 (Section 4.2.1): Oneidawas
unaware of the OSHA interpretation to classify the
work as steel erection (RC1)

Recommendation (RC1-1): When responding
to an RFP and prior to preparing a safety plan,
subcontractors should review OSHA regulations
and letters of Standard Interpretation to
properly classify the work.

- When roofing jobs are performed,
subcontractors are responsible for determining
the applicability of 29 CFR 1926.501 (low-
sloped roof) and 29 CFR 1926.750 (steel
erection) in accordance with OSHA Standards
and letters of Standard Interpretation.

- Contract language should include information
derting subcontractors that the OSHA Area
Office has a compliance assistance speciaist
available asaresource.

Recommend endor sement with
thefollowing changes:

Second bullet — recommend
adding generic contract language
stating that the contractor is
responsible for being proactivein
seeking advice from OSHA.

Second bullet — recommend this
information is shared at the pre-
work meetings, and not in contract
language.

Recommend endor sement
with the following changes:
In addition to the MIB's
recommendation, OSMA
requeststhat contract language
be placed in the contracts and
subcontracts to ensure that
contractors review and
implement OSHA letters of
Standard Interpretation in
addition to the OSHA Standards.

Recommend endorsement as

written.

Recommend endorsement as written.

Accept Appointing Official Comment:

Second bullet : Recommend adding generic
contract language stating that the contractor
is responsible for being proactivein seeking
advice from OSHA.

Second hillet: Recommend this
information is shared at the pre-work
meetings, and not in contract language.

Accept OSMA Comment:

Generic Contract language be placed in
the contracts and subcontracts to ensure
that contractors review and implement
OSHA letters of Standard Interpretation in
addition to the OSHA Standards.

Root Cause 2 (Section 4.2.2): SGS was unaware
of the OSHA interpretation to classify the work as
steel erection (RC2)

Recommendation (RC2-1): Prior to issuing an
RFP, the prime contractor should review OSHA
regulations and |etters of Standard Interpretation
to properly classify work.

- When roofing jobs are performed, contractors
are responsible for determining the application
and applicability of 29 CFR 1926.501 (low-
sloped roof) and 29 CFR 1926.750 (steel
erection) in accordance with OSHA Standards
and letters of Standard Interpretation.

- Contract language should include information
aerting subcontractors that the OSHA Area
Office has a compliance assistance specidist
available asaresource.

Recommendation (RC2-2): NASA/KSC and
prime contractors should review current ongoing
work involving roofing to ensure proper work
classification and compliance with OSHA
Standards and |etters of Standard Interpretation.

Recommend endor sement with
thefollowing changes:

Second bullet — recommend
adding generic contract language
stating that the contractor is
responsible for being proactivein
seeking advice from OSHA.

Second bullet — recommend this
information is shared at the pre-
work meetings, and not in contract
language.

Recommend endor sement
with the following changes:
In addition to the MIB's
recommendation, OSMA
requeststhat contract language
be placed in the contracts and
subcontracts to ensure that
contractors review and
implement OSHA letters of
Standard Interpretation in
addition to the OSHA Standards.

Recommend endorsement as

written.

Recommend endorsement as written.

Accept Appointing Official Comment:

Second hillet : Recommend adding generic
contract language stating that the contractor
is responsible for being proactivein seeking
advice from OSHA.

Second bullet : Recommend this
information is shared at the pre-work
meetings, and not in contract language.

Accept OSMA Comment:

Generic Contract language be placed in
the contracts and subcontracts to ensure
that contractors review and implement
OSHA letters of Standard Interpretation in
addition to the OSHA Standards.

Recommend endorsement as
written.

Recommend endorsement as
written.

Recommend endorsement as

written.

Recommend endorsement as written.

Recommend endorsement as written.
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Mishap Invedtigation Board Report Appanting Offica OSVA CHMO Chief Engineer Fina Approval
Findingsand Recommendations Endor sament Endor sament Endorsament Endor sament By Appoainting Offidal
Root Cause 3 (Section 4.2.3): Oneidadid not
ensureits superintendent's compliance with the
OSHA requirement for fdl protection (RC3)
Recommendation (RC3-1): Prime contractors  [Recommend endor sement with | Recommend endor sament Recommend endorsamernt &s Recommend endorsement aswritten. Accept Appointing Offidial Comment:
should develop amechaniam to ensure thet the following changes with thefollowingchanges:  Jwritten. Thet this reporting mechaniam be required
OSHA noncompliancesimmediatdy dangerous | Thet thisreporting mechenism The MIB's recommendation inthe compenies S& H Aanthat is
tolifeand hedth arereported to the berequiredinthecompaniesS&H | requiring prime contractorsto submitted prior to work beginning.
Subcontractor president/top manegement. Plan that is submitted prior to developamechanismto enaure
work beginning. OSHA nonrcompliancesare Acogat OSMA Comment:
reported to subcontractor To ensure carryover to subcontractors,
manegament isgood, but to OSMA will leed an effort to devlop a
ensure caryover to corresponding FAR dause
subcontractors OSMA will leed
anefforttodevdopa
corresponding FAR dause
Root Cause4 (Section 4.2.4): SGSdid not ensure
Onadd s compliance with the OSHA requirement
for fal protection (RC4)
Recommendation (RC4-1): SGS should Recommend endor ssment with - | Recommend endor sement Recommend endorsament &s Recommend endorsement aswritten. Accept Appoainting Officdial Comment:
devdop amechenismto ensurethet OSHA the following changes with thefolowingchanges  Jwritten. Thet this reporting mechanism be required

noncompliancesimmediately dangeroustollife
and hedlth are reported to the subcontractor
presdent/top manegement.

- Other prime contractors (eg., USA and
Boeing) should devdlop asimilar mecheniamto
ensure thet OSHA noncompliancesimmediatdy
dangerousto lifeand hedth are reported to the
subcontractor president/top management.

- For congtruction contractsthat NASA/KSC
issues NASA/KSC should devdlop asimilar
mechanismto ensurethet OSHA
noncompliancesimmediatdy dangeroustollife
and hedlth are reported to the contractor
presdent/top manegement.

Thet thisreporting mechanism
berequiredin thecompaniesS&H
Plan that issubmitted prior to
work beginning.

OSMA requeststhat in
addition to informing the
contactor manegement/ top
menegameant of OSHA non
compliances; the contractor
should berequired (viaa
contract dause) to inform
NASA (monthly or quarterly) of
dl onste OSHA non+
compliances and the contractors
method/processto remediate
these non-compliancesand
further enforce OSHA
requirements. OSMA will teke
gopropriate sepsto develop
such acontract dausein
conjunction with the dauseto be
developed in reponseto RC3-1
ebove

inthe compenies S& H RAanthat is
submitted prior to work beginning.

Acoept Intent of OSMA Comment:

Sub-contractor non-compliances should go
to the prime contractor, and NASA should
then perform audits of the prime
contractor's handling of these non-
compliances. Thismethod supports
performance based contracting whereby the
KSC Contractor isresponsbleand NASA
performs auditsto ensure compliance.

1) Updete NASA survelllance/audit
processto look at contractor performance
on non-complianceswith OSHA
requirements, and the method they used to
overseether subcontractors

2) Request subcontractor sefety data
(OSHA non-compliance performance) &
Award Fee Board.
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Mishap Investigation Board Report Appainting Offida OSVA CHMO Chief Engineer Fina Approvel
Findings and Recommendations Endorsament Endorssment Endorsament Endorssment By Appainting Offidal
Recommendation (RC4-2): Rimeocotrador | Recommend endarsament with | Recommededosamatss | Reommed edorsamat as Recommend endorsamant aswritten Accept Appainting Offical Comment:
ety peddigsshould trend noncompliances | thefallowing changes written. written. Recommend adding contract languege
and discussthem at the gopropricte Recommeand adding contract gating thet noncompliancesbe trended.
contractor/suboontractor sefety meting. languege gating thet
noncompliancgsbetrended.

Recommendation (RC4-3): For construdtion | Recommend edorsament as Reoommadedosmmetas | Reoommend exdorsamat ss Recommend endorsamat aswitten Recommend endorsamat aswitten
conradsthet NASA/KKSCisses NASAKSC - | witten. written. written.
shoud trend noncompliances and discussthem
a the gopropriate contractor sefety mesting.

Root Cauise’5 (Sedtion 425); NASAKSCHl

protection precticesfollow the OSHA-OHfined

sandardsfor low-doped roofs which dlow the

Waming Lineand Sefety Monitaring System rather

then requiring a physicd-redraint sysem. (RCH)
Recommendation (RC5-1): NASAKSC Recommed exdorsament a8 Itisasonot deer thet the Recommed edorsamet a8 The report discussesthet neither theprimenor - |Acogpt Chief Engineer Comment:
shoud develop andimplematt afdll protection | written. MIB's proposed Written Suboontrectors were aware of aspedific, 8 Nov Recommendstion should beexdtendad to
pdlicy and program for low-doped rodfing work recommendeiion will beeffedtive 2002, letter of Standard Interpretation thet sadficaly addressdl KSC and NASA fall
thet ismorestringent then the OSHA standard inpreventing recurrence, since dessified the worksite 2" sted erection’” rectiring | pyatertion practiceswherethisomisson
and reniresthe use of physicd resraintswhen thecauseof thismrishgpwasnot physical constraintsrather then just a“low sope | oouid have dso ooourred.
workingwithin 6t of theedge Theuseof lack of effectiverequiraments, roof” requiring minimal protection. Itisnotdear | e pydfievethe OSMA Endorsamert letter
warming linesand sty moritorsor aither but thet therecpirementswere that the recommendition adkressesany pracicss | oy ymenion to acd contract langLegeto

nonphysicd-restraint sysemsshould be
resaved for edd droumdances dter review
and goprova through aNASA/K SC fomelized
vaiance process

natimplemated. Therefore
implementation of thisMIB
recommandetionismore
sringent thenrequired and
shoud remainaCater dedsion

beyond “low daperoof” nor thet it covers
omisson or misdlassfication. Given thet two
contractors missed this particular requirement
which imposes more stringent messures this
recommendztion should be extended to edificaly
addressdl KSC and NASA fdl protection practices
where this omission could have eso oocurred. We
beievethe OSMA Endorsement letter
recommendetion to add contract language to
enaurethat dl letters of Standard Interpretation
arereviewed by contractorsand subcontractorswill
help for future contracts. Until this
recommendation is effected in new contracts we
bdieve an additiond sefety advisory dert should
beissued by OSMA for dl Centersto review their
ongoing or planned projectsthat may aso have
missed this|letter of Standard Interpretation.

enurethat dl lettersof Sandard
Interpretation arereviewed by contractors
and subcontractorswill help for future
contracts Until this recommendationis
effected in new contracts webdievean
additiond ety advisory dert should be
issued by OSVIA for dl Centerstoreview
their ongoing or planned projectsthet may
dshavemissd thisletter of Sandard
Interpretation.
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Mighap Invedigetion Board Repart
Fndingsand Recommendations

Appanting Offical
Endarsamat

VA
Endarsamat

CHMO
Endassmat

Chid Engnesr
Endarsamat

Fird Approd
By Appanting Offidel

Recommanddtion (RC52;: A Catawickefdl
pratedionteam (Gvil savantsand contradiory)
doddbefomadibeanireises(eg,
danoardizaion aorosscontradars vatianoe
prooessing, refrdfitting of exsting fadliies)
aisrgfrantreimdamaidiond arew, mae
sringant fell pratedion pdlicy and program

Reomadethsmatas
witten

Reommadethsmatas
witien

Reommadetosatas
witten

Reommad edosarat sswwitien

Reoommed et aswitien

Contributing Fectar 1(Sstion 431):
Sypainedat hdped movetheroding pend
whileading esthe sty mornitor (CoFL)

Note Thisaontributing fctor wesandlyzed
futher andtherestit led to Root Cases3and 4.

NA

NA

NA

NA

NA

Cantributing Factor 2 (Sation 432)

S painedat ddna sopthejoband seek
atdtiord pesod whentwowakesweaena
affidet(Co2)

Recommendition (Ca=21): Rimecontradiars
shoudinvedigeeprovidnginoantivesto
sboortradarsfar sfewark, smilartohow
NASAKSC providssmoneaty awerd for ssfety
pafamancetoitscondrudion cortradors

Reonmmedethsmatas
wwitten

Reommedethosmatas
witten

Reommadetoerats
wwitten

Reoommad edrsamant sswwitten

Reoommend etramat aswitien

Caontributing Fedtar 3(Sxtian 433):

Tampoay adhoregepantswaend recLired by
OSHA,NASA, KSCar arrtradars(CaR))

Recommendition (Ca=31): A Catawicefel
pratedionteem (Qvil savantsand aortrediory
doddbefomedivearireisies(eg, ued
temporaty achoregepaints sendadization
00 A0Nradors Vaiante roossing,
rerdfiting of edding fadliies aisngfromthe
imdementaiond afdl praedionpdicy and
pogam

Reonmmedethsmatas
wwitten

Reommedethosmatas
witten

Reommadetoerats
witten

Reoommad edorsamat sswwitten

Reoommend et aswitien
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Findingsand Recommendations

Appanting Offidal
Endarsamat
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Endorsamant
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Endarsamat
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Endorsament

Find Approva
By Appanting Offidal

Contributing Factor 4 (Sation 4.34): Whilenat
legglly intoxicated under Haride s Driving
Sandad, the deosessd was under theinfluence of
doohd and tested positivefor marijuana(CoF4)

Recommendation (Ca-4-1): NASA
Heedguartesshould evduetetherecpirements
o theNASA DrugFreeWak HaoeRogram
andtheNASA FAR Sipdemat, sdionan
Drug-FreeWorkplaoefor contradtors to
Oteminewhether they are adeneteto protect
theavil-saviceand contractor warkforoe

Recommed endorsamat &
wiitten.

Recommad edosamat s

Recommend edorsamat &6
wiitten

Recommend exdorsamat aswitten

Recommend exdorsamat aswritten

Falled Barrier 1(Sattion 44.1): Supaintendat

ddnat usetheWaming Lineand SHey

Manitaing Sygem coredly (FB1)
SeRaommatdin RC5-1L

NA

NA

NA

N/A

N/A

Sonificant Observation 1 (Saction 45.1):
Orddaddnat mantainaaurat lig of enployess
whowaewaking onthejab ste(O1)

Reocommendation (O1-1): SGSdoudeare
thet itssuboontradtors mantain acurant list of
dl enpoyessworking onthejob ste

- Employeelissshoud bekept &t job stesfor
review by SGS Suboontradtor Stespavisors
shoud ypdteemployeelissasnew employess
comeatoajdbste

- Suboontrctor should veify curant training
recordsandlor cartificationsfor eechemployee
onthislis.

Recommend endarsament with
thefdloning changes

Thet SGSaoccomplishthisby
adding gppropriate contract
largLece

Reocommed edosamat as
witten.

Recommed edosamat s
wiitten

Recommend edorsamant aswritten

Aaogot Appanting Offiaal Comment:
Thet SGSaocongishthishy ackding
gopropriste contract languege:

Sonificant Observation 2 (Sation 45.2):
Onddadid not condudt, or did not dooumert, &l
weekly sfety meetings(02)
Recommendation (O2-1): SGSdoudadare
thet uboontractor Ste Supeintendentscomply
with ssfety medting and documentation
requirementsas & forthinthar contracts

Recommed endorsamat &
wiitten.

Recommed edosamat s

Recommend edorsamat &6
wiitten

Recommend edorsamat aswitten

Recommend exdorsamant aswritten
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Sonificant Observation 3 (Sation 45.3):
Oreidaprovided noevidencethet ether the
deoessed o theather Onddaworker westrained
by acompetat pason qudifiedin 29 CHR 1926,
Subpat M, Fdl Protedtion. Therdfore, thetraning
of the deoessad and the ather Onddaworker wes
ddfidet (O3)

Reoommendation (03-1): SGSdoudesare
thet Onddareransdl itsemployesswho
pafaomwark for KSCin required dematsof
fdll protedtion. Proof of training by acompatent
and quelified parson shouid be provided.

Reoommendation (O3-2): A Catawidefdl
protedionteemshouiddevdlapminimum
Sandardsor demantsdf fal pratediontraning
for useby KSC corgrudion contretarsand
suboontredtorsasthey devdoptheir traning
requiramats

Reoommed edorsamat as
written.

Reoommed edosamat s

Reocommend edorsamat as
written.

Reoommend exdrsamant aswwitten

Recommad exlorsamat aswitten

Reoommed edorsamat as
written.

Reoommed edosamat s

Reocommend edorsamat as
written.

Reoommend exdrsamant aswwitten

Recommad exlorsamat aswitten

Sgnificant Obsarvation 4 (Sation 454): The
training aartification provided by Onadawes not
Sgned by thetrainer or theamployer, Dit wesin
tedhnicel vidation of 29 CFR 1926503b)(1) (O4)

Reoommendation (O4-1): SGSshoudevduete
mahodsdf eforangthe20CFR

1926503(b)(1) recpireman for its
suboonredors

Reoommed edorsamat as

Reoommed edosamat s

Recommend edorsamat as
written.

Reoommend exrsamatt aswwitten

Rexommad exdorsamat aswitten

Sonificant Observation 5 (Saction 455):
WhileKSCfdl pratedion trainingwes for the
moest pat, adequiete for congrucion workers it
wasinauffident for goeddized traning for
competart or quelified personsand ingpector
training (G9)
Reoommendation (O5-1): A Catawidefdl
pratedionteem shoud evdugte KSCfdl
protedtion training programsto enauretret
traningisgppropristeand edequeteto train
pesord to becompaat and qudified’ as
dHinedin 20 CFR 192632

Reocommed edorssmat as
written.

Reoommed edosamat s

Recommed edorsamat as
written.

Recommend edrsamant aswwitten

Reocommend exdorsamat aswitten
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Sgnificant Observation 6 (Section 4.5.6):
Contractors and suboontractorswere nat required
toinfomNASA of dl on-Center workste OSHA
noncompliances (O6)

Recommendation (06-1): NASAKSCsoud
deamineif theexising palicy, which doesnot
repuireNASAKKSC tobeinfomed of dl
workste ssfety noncompliances isadequiete

Recommad exdorsamat as
written.

Recommad exdorsamat &

Recommad exdorsamat s
written.

Recommend edorsamatt aswitten.

Recommend exdorsamat aswitten

Sgnificant Observation 7 (Section 4.5.7):
Inedequate coordinetionwithin SGSresLited in
Oradawarking without theknomedge of SGS
Sdety (O7)
Recommendation (O7-1): SGSshoudedare
propar coordngion anong &l demantsof SGS
and suboontractors prior to Sart of work (i.e,
before pamissonto reumtowork isgranted to
uboontrectors confirmetion should beotained
from eech SGS organization recpired to monitor
Suboontrector performence).

Recommad exdorsamat s
written.

Recommad exdorsamat &

Recommad edorsamat s
written.

Recommend exdorsamatt aswitten.

Recommend exdorsamat aswitten

Sonificant Observation 8 (Section 45.8):
Ramanant anchorage pointswerenat added
anytimedlter theinitia condruction of Building
M 67794, and KSC palicy did nat requirethar
ingtdletion (O8)

Recommendation (08-1): A Certawidefell
protection teem (Avil savantsand contractors)
should condder the pdlicy of adding permenart
anchorege paints on new condrudion projeds
a KSC and rerdfitting existing fadlity roofs
with pemenernt fall protedtion systemsbessd on
ahigardhy of nead (eg, roof acoessfrequancy,
presnted hezards).

Recommed edosamat as
written.

Reocommad endorsamat a8

Recommad edorsamat s
written.

Recommend exdorsamat aswitten

Recommend endorsamant aswiitten

Sgnificant Observation 9 (Setion 4.5.9):
Other then OSHA minimum standards nosnge,
Sandardized fal protection palicy exidsacrossdl
NASA Catasor gpaaing locations (O9)
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Recommendation (09-1): NASA'sOfficed | Reonmardedtosarat s OSVIA bdievestret NASA Reommadetbsaatas Reoommand edlorsamat aswitten Aagt OMA Cammatt:
SHdy adMissonAsrane(OSVIA) soud | witten bsshaveasngedacadfadl | wwitten Thebessd thisreoommendeion westhet
teketheleedinconveaninganing-Canter teem praedtion pdlicy for the theMIB recognized thet NASA did nat
o Hdy adfdl praedion equatstomeke Agaxy. NASAspdicyisto haveanefdl pratedtion palicy, and thet
reommactioscoarirgaurnifamfel arpywithOSHA Smpleaomydiancewith OSHA mey infat
pratedion pdlicy for the Agagy. requirematsfor fal proedtion. eqoeardoyestoafdl herad and yet
OSVIA dossnotaonaur theten il be OSHA coliart. KSCwill aoogt
Agayled teemisnediadto theOSVIA commat thet "eech Carter
ddireaimdamatfdl mekeanindvidld ceamirionwhether
pratedion palicy thet exoests exasxing OSHA reuiramasisfesste
OSHA reuiremarts Eaxch adathieddeforther dtes’. Honvever,
Cate canmekeanindvidLel KSCwill imdematt afdl pratsdtion pdlicy
camirsionwhether exaseding whichgoeshgodmeeOSHA corgiance
OHA reirematsisfesshle inode topratet or NASA ad
andahievdiefar ther stes contrador empoyess and KSCwill meke
thispdicy avaladetodl NASA Catas
Sonificant Obsarvation 10(Sation 45.10):
Dngaddad tedingwesnat pafamed on
Ondchwakesindvedinthemisep (O10)
Recommendation (O10-1): NASA Reommadebrsaratas Reommededbematas | Reommadedbsratas Reoommand edorsamat aswitten Reoommad edosamat aswitten
Heechatassoud revisete NASA Diug Free| wiitien witten witten
Wik RaeFrogam (NFR 3721A, NASA
Ranfar aDrugFreeWarkgdaos for avil
fvats adteNASA FARsdamat
stion on DrugFree Warkplaoefor contradiory)
toindudepost misgp dug addaohd teding
for dl contractor, suboontradtor, and
Govermat erdoysssinvdvedin TypeA and
TypeB midgs
Recommendation (O102): TheGater SHey | Reommerdetramat s Reomedethsmatas | Reomedethsamatas Reoommend edorsamat aswwitten Reoommend edorsamant sswitten
Officeshouid devdlopadneddis of adtivitiesfor | written Witten witten

thelnddart Responee Team (IRT) toesuredl
aiticd dematsaf amisgpinveigetion,
indudingtesing far dugsanddaohd inaType
A a TypeB midep aeaoondided
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Sonificant Observation 11 (Sstion 45.11):
Contrat dauseflovdoan to the sLboontractor
wesnat acontributing fector to themishep (O11)
Recommendation (O11-1): Noe TheSGS | Reommededosrats Reonmaderbsmatas | Reommededbsamais Reoommed exorsarat aswitian Reoommed exdrsamat aswitien
RimeCartrad NAS10-99001 cortained &l witten wiitten witten
patinert ssfety deses The SGSsety dausss
flowed down gpropriately tothe Ondic,
uboontradt. Contract dause flovdown wes not
corsicred acortibuing fector o themishep.
Sonificant Observation 12 (Sdtion 45.12):
Behaviarsidarifiedin misepscanbeusd o
sudy and improvethe KSC ey alture(O12)
Rexommendation (012-1): ANASAKSC Reommadedbramatas OSAVIA believesthet exsting Reommededbamatas Reocommend edorsamart aswwitten At OSMA Canmett:
teemshoudidenify aconsgetmehodof - | written Aganoy taxonamies eg, Inddent | wwitten OQVIA reppesisthet KSC ueanedf
catepnizing behaviord cortributing factorsto Arelysis Tod-Modfied (AT-M) theseedidingtaxanamies or cogritive
misheps conddaing thevaiousmooksueed a o NASA Rodt CaseArdlyss fuzzy logic (eg, Viathe Saight Software)
KSCardinincLety. Thiscanbeusd for two UEz) e ceinel (2 B TaiEas toidkrify trendsaoross Certer misheps
pUPOSSS dindicigaiuren Tidep av gredereommeTkHioso el a
- Reent misheps Idrtify smilar atisk 'WﬁgmAmm R fisk bebaviors
s e
apantoredLetheebdaiorsa KSC. This OSVA st KSC e are
mey havelongteam efetsantheKSC ety of these existing taxonomies of
aiue oogritivefuzzy logic (eg, viathe
- Fuuremishgps Usethismethod of Saright Software) toidertify
catenizing behaviord contributing fedtarsin trendsacrossCarter mishepsand
fuuremsgstoimprovetrending and reclce genaderecommendaionsto
aHik beraviors Braretrat fuLremishep reduced risk behaviors Pleese
boerdsconsder aulturd issesfromthe note, adight vaiaion of IAT-M
begjrring by idkriifying how pirduce auiture will beplacerdin Inddert
inmishepinvesigaion reparts Defire Reporting and Infommation
adificaly whet shoud andshould et e Sygem (RIS intherear tem
inducedlin rrisrep repartsregating citure for Agency trending of roct
GBS
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MiscelaneousComments
Executive Summary, Root Cause 2, Recognition of differences: No action required:
Recommendation RC2-1 gtates, “Prior toissling While the Summery of Findings Recognition of differences between the
an RFP, the prime contractor should review OSHA | and Recommendations, Sec4.2.2, "Executive Summary” section and the

Sandards and letters of Slandard Interpretationsto
properly classify work.”

RC2-1 dtates, “Prior to issuing an
RFP, the prime contractor should
review OSHA regulations and letters
of Standard I nterpretation to
properly classify work.

- When roofing jobs are
performed, contractorsare
responsiblefor determining the
application and applicability of
29CFR 1926.501 (low-doped roof)
and 29CFR 1926.750 (sted
erection) in accordance with OSHA
Stendards and letters of Standard
Interpretation.

- Contract language should indude
information aerting subcontractors
that the OSHA Area Officehasa
compliance assistance specidist
avalableasaresource”

"Findings and Recommendations' section.

Under "Proximate Cause 2: The No action required:

deceased fell from the roof" on Whilethis condusion may not have been
pageV (Executive Summeary) and dear inthe report, the evidence in support
on page 47 (4.1.2) the report of this condusion was besed on the

Sates "Evidence showsthat the testimony of the eyewitness.

decessed either tripped or stumbled

prior to faling off the roof, rather

than stepped off the roof." The

evidencein support of this

conclusion was not identified in the

report.

Therewas no mention (other then No action required:

the drug and dcohdl tet) of The autopsy report was obtained and
medica conditionsor findings | reviewed by the MIB as stipulated in the
assume the decessad's past Mishap Report. However, the decessed's
medicd informétion, ER record, pest medicd information, ER record, etc,,
and any autopsy findingswere were not reviewed as they were protected
not available to the Mishap by the Hedlth Insurance Portability and
Investigetion Board, and no Accountebility Act (HIPAA), Medicd
condusionsasto other possible Privacy - National Standardsto Protect the
predigposing medicd factors Privacy of Persond Hedlth Information, and
could bedrawn from those not availableto the MIB.

ources.






