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Lessons From Hanford

A Must have good underlying management
and statistical theory

A Must understand differences between
human systems and clockwork
mechanisms

A Leading Indicators are the means to
achieve a better future, not predictions of
the future
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Past Positive Experiences

National and Global Recognition

Four articles with American Society for Quality

One article with American Society of Safety Engineers
Consulting for UW Seattle, LANL, LBNL, AREVA
Classes and Red Bead Experiments i 2,800 people

>100 Papers & Presentations, including VPPPA, ASQ,
ASSE, HPS, Waste Management National Conferences

A AiBLOCKBUSTERO presentation
State Governoros I ndustri al

A Robert W Campbell national safety award

Do To o To I
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DuPont Review

In 2005, DuPont performed a Workplace
Safety Assessment of Fluor Hanford:

NPerf ormance measur e mi
throughout the Site, are posted in most
office and operating areas, and are
revi ewed at wvarilious r

NEXtr e maitchyprgahiaatioa with great
stati stical capabi |l 1t
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2006 DOE Office of Independent
Oversight Review

FH has established and implemented a robust and
effective performance monitoring program.
Managers conduct routine, formal analysis of
event/incident and non-event performance data . . .
Results of this iterative process of data collection and
analysis are documented . . . This process is an effective
means to identify and address declining performance
and proactively address emerging potential safety
ISsues.

FH has also developed robust processes for performance
analysis and performance indicators that fulfill the
requirements of DOE Manual 231.1 and contractual
reguirements.
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INPO

The Institute of Nuclear Power Operations
reprinted 30 pages of t|
Trending Pri mer o 1i-007ant s
Performance Analysis

Information was originally provided by First
Energy, which used the Hanford Trending
Primer as the basis for their trending procedure

The Hanford Trending Primer has generated
world-wide comments
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Not a Clockwork Mechanism

Humans, and systems consisting of humans are
NOT deterministic or direct cause and effect

http://static.rbytes.net/full_screenshots/m/e/mechanical-clock-3d-screensave.jpg
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Systems Thinking

Systems consisting of equipment and humans are
subject to many influences, some of which are
apparently random

http://broadcast.oreilly.com/assets_c¢/2009/02/rube-goldberg~s600x600.html
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Systems Implications

A A system is a set of interrelated parts
A Any attempt to dissect a system will destroy it

A The output of an individual is X + f(X), their
iIndividual efforts, plus (or minus) interaction

A No individual has an independent effect on the
system R ~

M8 Stomach

Concepts from Dr. Russ
Ackoff and Dr. W Edwards
Deming

_ Y
o %
P 9 4 . i
f - *-'1'

http://mww.hoala.org/marine%20biology/forgans.JPG
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Understanding Variation

We need to be able to tell the difference
between random noise and a signal of

changing conditions

Injuries per Month
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Implications for Leading Indicators

A We cannot predict the future

A Even if we could predict an increase in
Injuries, we would not allow it to happen!

A Nor do we simply want to live W|th the
predicted future TR

AWe want to influence
the future —
build a better future

http://img.dailymail.co.uk/i/pix/2007/08_02/crystalball_468x317.jpg
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Dr . Deming’s System of P

A Appreciation for a system
I Interactions
I System interrelations and flow

A Knowledge about variation
| Statistical knowledge
I Control charting
I Variation
I Factual data
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L) -Fage

Demi ng’s System of

P

A Theory of Knowledge
I Knowledge built on theory
I Theory provides ability to predict
I How people learn

A Psyc

nology

I Understand people and their interactions
I Understand importance of intrinsic motivation
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A Management Model

Combine Analysis with Human Relations
Through VPP and ISMS

A eading Indicators A_eadership

fStatistical Process AEmployee Involvement
Control (SPC) AUnion Safety Reps

fSafety Inspections fSafety Councils

Adazard Controls fOpen Door Policy
Technology \ / Psychology

Systems Thinking
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Common Trending Errors

Error Typical Reaction |Action
Behavior
Reactingto | Comparisons | Tampering When stable,
ups and point to point, | and knee jerk | work on long-
downs (false |to average, to |reactions, term history,
alarms) last year frustration fix the system
Failure to No criteria to | Molehill Use SPC to
detecttrend |separate grows into detect trends
trend from mountain accurately
noise and in time

Leading Indicators
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Statistical Process Control

Injuries per month — as a control chart

257 Upper Control Limit
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SPC Description

A Data plotted in time sequence
A Baseline average (center line) added

A Upper and lower control limits added i 3 standard
deviations above and below the average

A UCL and LCL represent expected range of variation in
data

A Variation outside this range circled (other rules are used
In addition)
ASee the fiHanford Trending P

http://www.hanford.qgov/rl/?page=1144&parent=169 and
INPO Document 07-007 Appendix
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Technology and Psychology

A Even the most elegant charts and analysis
will not cause something to happen

A Decisions made without data likely to fail

A Technology and psychology must be
Integrated

A Workers and management must heed the
cry from the data
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Numerical Applications

A Statistical Process Control, Pareto charts and
nistograms

A Inexpensive (< 15 seconds a chart) yet rigorous
A Lagging and Leading Indicators

A Color-coded dashboard driven by trends, not
iIndividual results

A NOTE i DNFSB recent leading indicator
presentation agrees trends are more important
than level
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Leading and Lagging Indicators

ALagging Indicators dominate at the higher
levels, reflecting outcomes. Need to be
standardized and dictated from above.

ALeading Indicators dominate at the lower
levels, reflecting processes that achieve the
outcomes, improvement methods. Need to
be customized, and driven from the bottom-
up. Need to demonstrate correlation and
effect upon Lagging Indicators.
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Lagging and Leading Indicators

DOE HQ
A LAGGING DOE Site
I Contractor
Project
LEADING Facility

Team

Lagging indicators dominate at high levels, leading at
lower levels. Leading indicators are developed from the
grass roots, and are customized to the local organization

Leading Indicators
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Developing Leading Indicators

A Central committees to determine metrics are not
effective

A Use flowcharts, observations, and talking to the
workers in order to understand the systems in
the field

A Rapid Prototyping! Only going out and getting
data and looking at it will give information

A Refine through trial and error and keep learning!
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Creating a Better Future

Distracted by calls to predict future, delaying
development of leading indicators

A At low injury rates, little information exists in
outcome indicators

A Trending response time long at low rates

A Use leading indicators to measure lower
threshold data and activities

A Quickens trend response, reduces injuries and
Improves outcomes
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Hanford Leading Indicators

A Events | first-aid cases, occurrences, near
misses

A Employee input i safety concerns and survey
responses

A Safety Inspections

Senior management reviews
weekly and published by
Project in Fluorboard
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Employee Sentiment

HGET Safety Survey

i

16 .  Safety Concerns
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Month Reported Month Taken
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Results

A Recent trends allowed management to stay
ahead of issues

A OSHA Recordable Case Rate dropped 28%
since start of use (May 03 17 Apr 04 compared to
~eb 0571 Jan 06)

A FY 2008 OSHA Recordable Case Rate was
owest rate yet, with help from HPI

A Allows focus on doing the right things right
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Leading Indicator Changes

A Used Safety Inspection numbers and scores as
the inspection program started

A Found less correlation between inspections and
Injuries as the program matured

A Still analyzing Safety Inspection results, but
dropped it from the formal indicator list

A Plan using Behavior Based Safety Observations
and other Human Performance self-reporting at
SRNS
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OSHA Case Rate

Correlations

OSHA Case Rate versus First Aid Case

OSHA Case Rate
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Correlations

OSHA Case Rate versus Number of

OSHA Case Rate versus Employee

Safety Related Employee Concerns

=== OSHA Rate

Safety Related Employee Concerns

Safety Perception Survey

HGET Survey
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A Color-Coded Dashboard

A Integrated presentation for Leading and Lagging
Indicators

ACombines best of fibal an:t
best of SPC

A Better than rolling all data into one index

A Allows systems approach i looking across
several indicators
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Red, Yellow, and Green

Control Decision Color Leadership
Chart Result Action
Stable Level is Green Stay the
Acceptable Course
Stable Level is Not Yellow Improve
Acceptable System
Trend Adverse Corrective
Action
Trend Improving Green Reinforce i

Stay the Course
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Us e of “Whi1 t €

Adding White can be advantageous

A Use white (or yellow) for one month away
from a trend

A Indicates stable and acceptable (but not
superior)

AMi ni mi zes s ome
green, o whil e
Improvement

o f t h e
| | owl 1

a
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Fluor Hanford Dashboard: Safety and Health - OS&H June 2008

Indicator
(with link to definition)

FH Overall PFP K Basins FFTF WS&D S&GRP CP D&D

LAGGING INJURY
INDICATORS

W

OSHA Case Rate

=
=

DAFW Case Rate

1<
=

DART Case Rate

<
=

Severity Rate

LEADING INJURY
INDICATORS

First Aid Case Rate

ORPS

Near Misses

HGET Survey

Safety Related
Employee Concerns

1=

cs&l

<

=

<

=

1<
=
=

1=
=
1=

<

<

<

=

SAS
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Fluor Hanford Dashboard: Safety and Health - OS&H June 2008

Indicator
(with link to definition)

FH Overall PFP K Basins FFTF WS&D S&GRP CP D&D

LAGGING INJURY
INDICATORS

W

OSHA Case Rate

=
=

DAFW Case Rate

1<
=

DART Case Rate

<
=

Severity Rate

LEADING INJURY
INDICATORS

First Aid Case Rate

ORPS

Near Misses

HGET Survey

Safety Related
Employee Concerns

1=

cs&l

<

=

<

=

Y R R

=

Click to see
First Aid Case
Rate at PFP
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=

1=

<

<

<

=

SAS
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PFP - OS&H Leading Indicators - Page 1 of 2

First Aid Case Rate

CY =125
FY =10.2

Average = 9.6
(CY 2007)
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Fluor Hanford Dashboard
Safety and Health
Emergency Preparedness

Indicator
(with link to definition)) FH Overall K Basins S&GRP
Drills Not Applicabl

Percent of Drills

Completed versus

Scheduled

Percent of Drills

Rated Satisfactory

Personnel Proficiency

Observations
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CP D&D - Emergency Preparedness

Drills Completed vs Scheduled Percent of Drills Satisfactory
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Fluor Hanford Dashboard: Safety and Health - OS&H June 2008

Indicator
(with link to definition) FH Overall PFP K Basins FFTF WS&D S&GRP CP D&D csa&l SAS
LAGGING INJURY wW W
INDICATORS
OSHA Case Rate\_ |W W Y
N\
DAFW Case Rate h w w
DART Case Rate X\ w Y
Severity Rate W W
LEADING INJURY W Y
INDICATORS .
What is the
First Aid Case Rate |Y ] ; R Y
criteria for
ORPS W Y
Near Misses W OS HA W Y
HGET Survey ReC O rd ab I e W
Safety Related
Employee Concerns CaS e Rate’>
Click Here
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OSHA Recordable Case Rate

Definition: Multiply the number of OSHA rexable injuries and illnesses by 200,000 and divide by
total number of work hours.

Data Source Injuries fromEX3 Reporting Systenmtdours from HANDI with supplemental Subcontre
data.

Red: Statistically significamton-improving trend, or a tableabovel.9 cases per 200,000 hauiasis:
The CPOF criteria in H.51 of the contract r
guarterly average exceeds 1.9 cases/ 200,000

: One point away fromaatistically signifiant noAimprovingtrend, or a stabletween0.9 and
1.9. Basis: The FY 206 DOEPerformance Targetas0.9.

White: Stablebetween 165and0.9. Basis: The FY 200 DOEgoalwas0.75,andthe Fluor CY 20D
corporate goal is@b6. If currently Yellow or Red, and one point away from a statistically significan
improving trend, then set to White.

. Statistically significanmproving trend, or stabldéess than 5. Basis: this is lethanboththe
old DOE stretch goal andehurrentFluor corporate goal

Statistically significant trend SeeHNF-GD-10677 extract.
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Taking the Data to the People

A Senior management receives weekly update of
Injuries and leading indicators

APresidentéds Zero Acci del
oresentation on statistics

A Project and facility level charts provided at least
monthly

A Annual employee training includes safety culture
survey
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Just the Tip of the Iceberg

At end of FY 2008, FIl uor Hani
A Project and Facility Safety Rates and Pareto Charts

A CAMS Project Charts

A ORPS Quarterly Analysis

A Job Control System

A Human Performance

A OA Log (DOE Facility Representative findings)

A Safety Inspection Charts by Project

A HGET Safety Survey by Question & Project

>2,500 Charts per Month, plus data processing
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Improvement Model

A Identify trends and take appropriate actions

A When stable, determine if results need
Improvement

A Involve all employees in improvement

A Use Pareto charts and histograms to help with
Improvement initiatives

A Publicize the results
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Lessons From Hanford

A Must have good underlying management
and statistical theory

A Must understand differences between
human systems and clockwork
mechanisms

A Leading Indicators are the means to
achieve a better future, not predictions of
the future
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Path to Success

A Methods built upon valid theory

A Rigor, standardization, and low expense
A Statistical Process Control for trending
A Trend is more important than level

A Leading Indicators Build a Better Future
A Supports lower-level organizations

A SPC Based Dashboard provides quick and
action-oriented overview
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Contact

Steve Prevette
Steven s prevette@rl.gov
Steven.prevette@srs.gov

509-373-9371 (Hanford)
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