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through 2006 that resulted in injuries.  Among the causes 
of these accidents were “positioning the ladder on unstable 
surfaces,” “not securing the ladder base or having someone 
hold the ladder to prevent shifting,” and “working outside the 
footprint of the ladder,” all of which are applicable to the  
ladder-fall incident at Hanford.  
General OSHA requirements for ladders are found in  
29 CFR 1926.1053. The following is required by 1926.1053(b)(7).

Ladders shall not be used on slippery surfaces 
unless secured or provided with slip-resistant feet 
to prevent accidental displacement.  Slip-resistant 
feet shall not be used as a substitute for care in 
placing, lashing, or holding a ladder that is used 
upon slippery surfaces including, but not limited to, 
flat metal or concrete surfaces that are constructed 
so they cannot be prevented from becoming 
slippery.

The text box, taken from the OSHA publication, Stairways and 
Ladders: A Guide to OSHA Rules, shows the rules for all types 
of ladders.  The OSHA Quick Card, Portable Ladder Safety, 
also provides tips for using portable ladders safely, including 
the need to maintain three points of contact on the ladder when 
climbing.
This event demonstrates the importance of securing ladders to 
prevent any unexpected movement or sliding across a smooth 
surface, as well as the importance of analyzing any potential 
hazards and developing actions to mitigate them. 
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OSHA Rules for All Ladders

•	 Maintain ladders free of oil, grease, and other slipping hazards.
•	 Do not load ladders beyond their maximum intended load nor 

beyond their manufacturer’s rated capacity.
•	 Use ladders only for their designed purpose.
•	 Use ladders only on stable and level surfaces unless secured to 

prevent accidental movement.
•	 Do not use ladders on slippery surfaces unless secured or provided 

with slip-resistant feet to prevent accidental movement.
•	 Do not use slip-resistant feet as a substitute for exercising care when 

placing, lashing, or holding a ladder upon slippery surfaces.
•	 Secure ladders placed in areas such as passageways, doorways, or 

driveways, or where they can be displaced by workplace activities or 
traffic to prevent accidental movement.  Or use a barricade to keep 
traffic or activity away from the ladder.

•	 Keep areas clear around the top and bottom of ladders.
•	 Do not move, shift, or extend ladders while in use.
•	 Use ladders equipped with nonconductive side rails if the worker  

or the ladder could contact exposed energized electrical equipment.
•	 Face the ladder when moving up or down.  Use at least one hand  

to grasp the ladder when climbing.
•	 Do not carry objects or loads that could cause loss of balance  

and falling.

Issue Number 2008-02, Article 1:  Near Miss—Worker Falls Into Empty Effluent Tank When Ladder Shifts  
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2	 Hazards of Blind Penetrations 	
Contacting Concealed Utilities

The unexpected penetration of concealed utilities when drilling 
or cutting through walls, floors, and ceilings during repairs, 
installations, and modifications can result not only in power 
disruptions, but also in serious injuries to the workers who 
drill or cut into them.  These hazardous blind penetration 
events occur often across the Complex, as demonstrated by the 
following recent events.
On November 8, 2007, at Pacific Northwest National 
Laboratory, a carpenter securing a storage cabinet to a 
sheetrock wall drilled into an energized electrical conduit 
providing 120-volt power to an electrical receptacle.  There was 
no arc; the circuit breakers did not trip; and the worker did 
not receive an electrical shock.  (ORPS Report SC--PNSO-PNNL-
PNNLBOPER-2007-0012; final report issued December 19, 2007)

Seven storage cabinets had been placed along a wall in 
the corridor before being secured to the sheetrock, and the 
carpenter had already installed three of them successfully.   
One of the remaining cabinets was in front of the electrical 
receptacle, hiding it from view, so the carpenter did not see 
it before he began to drill.  When he stopped to inspect the 
penetration, according to procedure, he saw what he thought 
was a galvanized sheet-metal wall stud and proceeded to drill 
a ⅛-inch pilot hole.  Following the procedure, the carpenter  
stopped again to inspect his work and realized that what he 
thought was a metal stud was the conduit for the electrical 
receptacle.  Figure 2-1 shows the penetration and the wires 

Figure 2-2.  Drill site, studs, and conduit

removed from the conduit for inspection after the event. Figure 
2-2 shows the drill site, the metal studs, and the conduit.
Members of a post-event critique determined that the carpenter, 
who had performed similar tasks successfully for many years, 
had carefully followed the site blind penetration procedure 
during installation of the cabinets.  However, the procedure did 
not address penetrations into hollow walls, ceilings, or floors and 
did not caution workers to stop work if they encountered metal 
during the drilling operation. 
To address situations such as those encountered in this event, 
the blind penetration procedure was revised to limit the depth 
of penetration to the thickness of the external surface of hollow 
cavities, or no more than 2 inches into solid materials, when 
using power tools.  The procedure also was revised as follows:

When a hollow cavity must be penetrated beyond 
the thickness of the exterior surface for the purpose 
of verifying the absence of hazards (e.g., utilities, 
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Issue Number 2008-02, Article 2:  Hazards of Blind Penetrations Contacting Concealed Utilities  

Figure 2-1.  Wall penetration 
and wires pulled from 
conduit post-event
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The Board concluded that the medical response to the mixed 
waste spill was generally in accordance with established 
procedures.  However, the established procedures were not 
sufficient to fully address some aspects of a possible chemical 
exposure.
The Board identified the JONs shown in the textbox to address 
deficiencies in the industrial hygiene response to the event.  The 
detailed two-volume Accident Board report is available on the 
DOE Office of Health, Safety and Security website at http://
www.hss.energy.gov/csa/csp/aip/HanfordTankFarm.html.  The 
Board’s findings and JONs in the area of management systems 
will be the topic of an upcoming article in the OE Summary.
This event illustrates the importance of ensuring that industrial 
hygiene responses to abnormal conditions are well coordinated 
and that monitoring is accomplished as quickly as possible 
following an event that involves chemicals that could result 
in worker exposures.  It is also essential that all procedures 
and hazard controls are completely documented, revised when 
appropriate, communicated properly to workers and followed by 
them.  

KEYWORDS:  Type A accident, hazardous waste spill, industrial hygiene, 
chemical hazards, toxicological hazards, medical response

ISM CORE FUNCTIONS:  Analyze the Hazards, Develop and Implement 
Hazard Controls, Perform Work within Controls, Provide Feedback and 
Improvement

Judgments of Need —  
Industrial Hygiene/Medical Factors

•	 Integrate industrial hygiene into the response to abnormal events 
that may involve a chemical release.  

•	 Establish and implement industrial hygiene procedures, sampling 
and monitoring protocols, and training of industrial hygiene staff for 
responding to the range of abnormal events identified in tank farm 
hazard analysis documents.

•	 Improve performance of Hanford Fire Department emergency medical 
technicians/paramedics in the areas of documentation of patient 
encounters and communications with Advanced Medical Hanford.  
(More frequent review of records by physicians is one needed 
element in the efforts to enhance documentation of patient 
encounters.)

•	 Improve medical monitoring, documentation, and accountability of 
individuals with health symptoms and/or complaints following an 
accident.

Issue Number 2008-02, Article 3:  Type A Accident Investigation of the Mixed Waste Spill at Hanford Tank Farms—  
Part 4: Industrial Hygiene/Medical Factors
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The Office of Health, Safety and Security (HSS), Office of Analysis publishes the Operating Experience Summary to 
promote safety throughout the Department of Energy (DOE) complex by encouraging the exchange of lessons-learned 
information among DOE facilities.

To issue the Summary in a timely manner, HSS relies on preliminary information such as daily operations reports, 
notification reports, and conversations with cognizant facility or DOE field office staff.  If you have additional pertinent 
information or identify inaccurate statements in the Summary, please bring this to the attention of Dr. Robert Czincila,  
(301) 903-2428, or e-mail address Robert.Czincila@hq.doe.gov, so we may issue a correction.  If you have difficulty accessing  
the Summary on the Web (http://www.hss.energy.gov/csa/analysis/oesummary/index.html), please contact the Information  
Center, (800) 473-4375, for assistance.  We would like to hear from you regarding how we can make our products better 
and more useful.  Please forward any comments to Robert.Czincila@hq.doe.gov.

The process for receiving e-mail notification when a new edition of the OE Summary is published is simple and fast.   
New subscribers can sign up at the Document Notification Service web page: http://www.hss.energy.gov/InfoMgt/dns/
hssdnl.html.  If you have any questions or problems signing up for the e-mail notification, please contact Dr.  Robert 
Czincila by telephone at (301) 903-2428 or by e-mail at Robert.Czincila@hq.doe.gov.
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Agencies/Organizations 

ACGIH  American Conference of   
Governmental Industrial Hygienists 

ANSI American National Standards Institute 

CPSC Consumer Product Safety Commission 

DOE Department of Energy 

DOT Department of Transportation 

EPA Environmental Protection Agency 

INPO Institute for Nuclear Power Operations 

NIOSH National Institute for Occupational Safety and 
Health

NNSA National Nuclear Security Administration 

NRC Nuclear Regulatory Commission 

OSHA Occupational Safety and Health Administration 

SELLS Society for Effective Lessons Learned 

Units of Measure 

AC alternating current 

DC direct current 

TWA Time Weighted Average

v/kv volt/kilovolt

Job Titles/Positions 

RCT Radiological Control Technician 

Authorization Basis/Documents 

JHA Job Hazards Analysis 

JSA Job Safety Analysis 

NOV Notice of Violation 

SAR Safety Analysis Report 

TSR Technical Safety Requirement 

USQ Unreviewed Safety Question 

Regulations/Acts 

CERCLA Comprehensive Environmental Response, 
Compensation, and Liability Act 

CFR Code of Federal Regulations 

D&D Decontamination and Decommissioning 

DD&D Decontamination, Decommissioning,  
and Dismantlement 

Miscellaneous 

ALARA As low as reasonably achievable 

RCRA Resource Conservation and Recovery Act 

TSCA Toxic Substances Control Act

HVAC Heating, Ventilation, and Air Conditioning 

HEPA High Efficiency Particulate Air

ISM Integrated Safety Management 

ORPS Occurrence Reporting and Processing System 

PPE Personal Protective Equipment 

SME Subject Matter Expert

QA/QC Quality Assurance/Quality Control 

MSDS Material Safety Data Sheet

psi (a)(d)(g) pounds per square inch  
(absolute) (differential) (gauge) 

RAD Radiation Absorbed Dose 

REM Roentgen Equivalent Man

mg milligram (1/1000th of a gram) 

kg kilogram (1000 grams)

Commonly Used Acronyms and Initialisms
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