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CONTROLCHART DASHBOARDS: 
Managing Your Numbers Instead of Your Numbem Managing You 

S. S. Prevette 

FluorHdbd 
P, 0. BOX 1000, MSIN H8-67, Richland W A  99352 

ABSTRACT 

Tbis paper, which documents Fluor Hanford‘s application of StatiStical Process Control 
(SPC) and Dashboards to wrpport planning and decision making, ia a sequel to “Leading 
with Leading hdicatm” that was presented at WM ’OS. This year’s paper provides more 
detail on management’s use of SPC and control charts and discusses their hte&on into 
an executive summary using the popular color-coded dashboard methodology. 

Fluor H d o r d  has applied SPC in a non-traditional (that is mn-rnadbctum - g)manaer. 
Dr. Shewhart’s 75-year-dd mntrol-chart methodologies have beenupdated tu modem 
data processing, but are still founded on his sound, tried and true principles. These 
methods are playing a key d e  in safety and quality at wbat has been called the world’s 
largest environmental cleanup project. The U.S. Department of Eiaergy’s (DOE’S) 
H d o r d  Site played a pivotal role in the nation’s defense, be- in the 19409 when it 
was established as part of tbe Manhaom’ Project. After more thm 50 years of producing 
nuclear weapns, Hmford- which covers 586 quare miles in mutheastan Washington 
state -is now focueed on three outcomes: 

1. Restoring the Columbia River corridor for multiple uses 
2. Transition@ the central plateau to support long-term waste management 
3. Putting DOE assets to work fix the fuhm, 

The mtml-chart-based dashboard has been featured by several pfas iond stxietia in 
their publications, most recently by the American Swiety of Safe ty  Engineers. The case 
is provided for why me should consider switching from bar charta, moving avetages, 
‘hinbow c b , ”  and other non-statiStical charting methods, and changing to control 
chaxts. Control charta have actually cost less to d e  than these other charta. Lessons 
learned from implementhg the ‘TlumBoasd” control-chart-based dashboards will be , 

hcluded These tools, management theories aud methods, m14hd with involved 
leadership and employee efforts, will directly l e d  to significant improvements in worker 
d e @  d bdtb, and envimmenM protection and restoration at nuclear cleanup sites, 

INTRODUCTION 

Leadership, Leading Indicators, statistical methodology, and worker-supervisor teaming 
continue to play a key role in safety and quality at what has been called the world’s 
largest mvimmnental cleanup project. The US. Department of Energy’s WR} H d d  
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Site played a pivotal role in the nation’s defense beginning in the 1 9 4 0 ~ ~  when it was 
crated as part of the Manhattan Project, After more than 50 years of producing material 
for nuclear weapons, Hanford, coverkg 586 square miles h southeolstern Washington 
state, is flaw focused on three outcomes: 

1.  Restorhg the Columbia River corridor for multiple 11868. 
2. Transitimhg the central plateau to support long-term waste management. 
3. Putting DOE wssets to work for the future. 

The cumnt envirommtd cleanup mission facts challenges of overlapping technical, 
political, mguhhry, enVirOmnentaI, and cultural interests. Fluor Hanfard, a prime 
contractor for the DOE, has the ultimate responsibility for cleaning up I large portion of 
the Site. The emphasis has to be on doing work deiy ,  delivering quality work 
ccmtmlhg costs, and meeting deadlines. 

Leading with Leading Indicators 

The presentation “ W g  with Leading Indicators” was developed for WM’OS,. 
Variations on this presentation have since been made at ICEM ’05, the American Society 
of Safety Engineers national conference in 2006, ORC Worldwide (Washitlgtoa, D,C,), , 

the 2006 Northwest Occupational H d t h  Coderace, and the 2006 Washington State 
Govemor’s S&ty Conference. The message hmrs been received with great inter@ and 
W~CC~ES at thw venues. The presmtation has been invited to the 2007 Washington State 
Govemor’s Safety Conference m B ‘%lockbus?&‘ presentation. This paper hcorpmtes 
lessons from these presentations, and alm h experiences with the contmkhart-based 
dashboard over the past two years. 

The HuorBoard 

The “FluorBoard” was developed t~ combine two prfbrmmce-measurement 
methodologies: Statistical Process Control and color-coded “dashboards.”. Statistical 
Process Control (SPC) was used as the technical basis far displaying and andyzhg the 
subject data. The color coded “dashboard” was utilized to display an overview ofthe 
results in an “executive summa$‘ format for manag-. SPC hss a long and successful 
history in rnmufactdng. It was originally developed by Dr. Shewhart [ 13 in the 19305 
and further refined by Dr. Deming [Z] [3] M World War II through the 1980s. SPC is 
a robust rn&oddogy that can be adapted fbr a wide variety of data murces and data 
disbibutions. C o l o r a d d  dashboa& and “balanced mrecards” were proposed in the 
1990s by Robert K a p h  and David Norton [4] to display perfbrmance r d t s  to 
managers quickly, 

Each method has its strengths and w e a h a m .  SPC is perbaps the &@est datisticd 
methodology for separating trends htn randurn mise, However, ~ e w h g  hundreds of 
SPC charts can be time consuming. Color-coded dashhards, on the other hand, provide 
a quick overview of hundreds of indicators on a single piece of paper. The didvantage 
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of most dashboard eystuns,.however, is they r w t  to randomnoise. unable to ~eparate a 
trend from a signal. 

STATISTICAL PROCESS CONTROL 

There are mad requirements within the Department of Energy’s rules and orders that 
call fortreding operational data Over the years, tbisirendmghas been done by a 
variety of methods at a number of &s. Fluor W o r d  hm chosen to utilize one 
standadzed methodology for ita quality and safkty trading -- Statistical Process Controt 
(SPC) and control charts. 

Figure 1 is an example of a control chart showing the OSHA Recordable Case Rate for 
Fluor Hanford and its subcontractors. Each month, similar charts are made for each of 
the major projects within Fluor H d d  and displayed on the FluorBoad Overall, there 
has been an 85% reduction in the OSHA mrdable injury rate in the past 10 years. 

l2 T OSHA Recordable Cases per 200,000 hours 

Fig. 1. Fluor Hanford’a OSECA,krdabk Csse Rate (including subcontractors) 

In the control chart, the data are plotted, and baseline averages (the heavy bhck line) are 
established for stable time intervals. A Lower Control Limit and an Upper Conbol Limit 
are plotted, mpmenting the expwted range of d o n  in the d a h  Variation outside 
this range k circled, and the average bel ine  is shifted upon a permanent change in the 
data For more details m the techniques used, please refer to the “IIanford Trending 
Primer’ at ~ : ~ ~ . h a n f o r d . ~ v / ~ ~ / ~ f t r e n d h t m .  

Why Stadsdm1 Process Control? 

Several aptions have been used in business for perfbrmance-measuent analysis in the 
past. T h e  range h m  the simple -bar chasts, cutlzulative year-to-date, moving 
avemges -to the complex, Analysis of Variance (ANOVA), repBion (non linear and 
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multiple wriabbs)), and Design of Experiments, While the ~ h p l ~  tools Ml i c t b  to 
ova readon to random noise, the more complex versions also have m inherent flaw - 
they can’t are easily be used by non-statktkh. 

THE BAzAzu)S  OF RANDOM NOISE 

Each month, whateva quantity one is measwing HS a p e r f b m e  measure, will change 
in value. Last month thm were four injuria; 20 work p d g a  completed; and 2,376 
burs worked. This month them were five injuries; 27 work packages completed, and 
2,189 hours worked. The numbers change from month to month. If they did not vary, 
one would likely begin to believe someane is falsifying the data How likely is it to have 
three injuries every month, month after month, for ten years? The following statistical 
rule appears to apply - “given two number$ they will be different.” 

Many corpmtians present point-bpoint compdona (month-to-month, quarter-& 
quarter, this month to the same rncmtb last year} ia tablea. Percentage cbanges am 
calculated, and then t h ~ e  changes are used to make management decisions. Yet, how do 
they know tfiat the change ~III four injuries last manth to five injuries this month had a 
specific cause that calls for takhg action7 Should an hmase k m  20 work packages to 
27 work packages in a month should b~ celebrated? 

An even stmngcr d m  to m d m  noise can o c m  with color-coded Perfbrmance 
systems. Generally, arbitrary threholds are wed to chmacterize the performance 
measure results as ‘W,” ‘ ~ l l o w ’ ’  or “green” Four injuries in a month may represent 
“gem” performance, but five may crosa the threshold Iato ‘’yellow”. This would 
demand management attention and action, However, if the -hold did not h s p p  to 
be between four d five, no action would be required 

B. Daning [3] told the story of a sugar refinery in his book Qut of the Crisis. The 
plant’s objective was to redm the consumption of seawater to 3,5 tom per ton of end 
product. To m m p l i h  their objective, they poated a w~ored slat at the end of each day’s 
production. A red slat was posted if the 3.5-ton goal was exceeded. A green slat posted, 
if it were achkved. A red dat sent the workers huddling to try Q discover what went 
wrong the previous day. If the next day turned green, they celebrated All sods of 
explanations and attempts to take mrective actiW were made* All were wrong. An 
endless series of dd highs and low prevailed, with no h p v m e n t  in the d t ~ .  
A betier plan would have been to sccumulate the results over many days, Btudy the 
prrocw with Imowledge of chemisltry and processing, and establih a good qerimental 
design to determine the capabilities of the process. An analysis of the results over the 
lmg term would have b m  much mare fruitful than the day-today reactions to short tam 
results 

Type I Error - False Alarms 

Reacting to random noise as if it were a si@ worthy ofaction has been dmed to by 
Dr, Wheeler [ 5 ]  as ‘humerical illiteracy’’ There are heavy losses from over adjusting a , 
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process due to random noise. Machinery will mtwlly create product that is less 
consistent (more variabl) if it is adjusted as a result of each item made. People will 
become withdrawn and frustrated ifcorrected daily for variation in results oyer which 
they have no control. Acting on the most mcent result, 88 if lgomething had changed to 
create this d t ,  when in reality, nothing had changed h referred to in statistics as a 
‘Type.I” mor. Most people have experience in fipping coins. If tho reasonable person 
flipped two ‘%cads” in w row, and then followed with a ”tail,” they would most likely not 
assume anything had changed. This waa simply the random result of the coin flip. Yet, 
the same person when fmed with a drop in a performatlce measure to below average 
following two months of aboveaverage stats will feel compelled to take action. 

Regression (Yeast squares fit,” or “bend liad in an Excel spreadsheet) charts tend to 
lead to Type I errors. No matter what the data, it is highly unlikely that the slope of a 
fitted line (or curve) will be exactly zero. Thus, some form of trend br pattern will 
always be declared Some statistid courses teach the R - s q d  value, but it is w y  
difficult and unreliable to interpret. The math hr plottkg confidence and prediction 

. intends is very camplex and rarely taught. The effect is that most users of regression 
fits will overreact to m d m  noise. 

Human Performance 

Many Depmlmant of b g y  (DOE) Sites are implementhg’Wuman Perfonname.’’ 
initiatives. DOE training materids [q state, ‘To explain failure, do not try to find whm 
people went mng. Instead, find how peaple’s assesrsments and actions made sense at 
the h e ,  given the chumstances that m m m d  them-” This view fia well with the 
statistical view of avoiding Type I errors. Instead of blaming the worker - reacting to 
the latest event - a systems view ia applied. One a& if my worker could have caused 
the event, giventhe state of the p m a s  and the workem’ -training and howledge. The 
fact that a given worker at a ghen time had B given event is put in context with the 
systems and processes, including the “error pr;ecursors” and “error- likely situations.” A 
series of apparently rmdum results is indicative of r e d s  from a @le process with 
soma amount of random variation averlaid, 

TyfE II ERROR - FAILURES TO OETECT 

Type II m r  is the fslilure to h t  a changing condition, the failure tu ddect a trend. 
Deciiw m h  genaally h v e  a great fear of being judged -with 20-20 hindsi&t 

few tends to amplify d t s  to all events, leading to more Type I mors, 
folio- Wmt - of failing to h a ~ e  detected the h g B  leading to the mat. This 

A good physical example is the smoke detector in a building, At a main level of 
partidates andlor carbon monoxide in the atmosphm, it will alarm, Upan hearing the 
alarm, the residents are expected to take action - to evacuate Let u9 assume the ownm 
of the building is fearful of missing a h condition. In a d e s k  to be aafer, the owner 
changes the alarm set point to a lowerthmhold. Thus, the &me of a Type Ix m o r  
(failure to detect a &eJ is decreased, However, what is the actual result? The residents 
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are now less safe. Perhaps an a daily basis fire d m  go off as a result of the smallest 
mount of dust in the air (or wen burnt toast). The residents quickly learn to ignore the 
fire alarm, or at least are hesitant in responding to it. Then one day, a real fire occm. 
The residents fail to react to the alarm, and have a much mofe difficult time avoiding 
injury or death. The owner’s desire to be d e r  led to a less safe condition 

Detecthg Change Effectively 

Just as the household smoke detector detects L change (an unusual level of particulate wr 
carbon monoxide) and alarms, business systems need a change detector and alarm. When 
abwhms condition changes, leaden need to detect the change, determine its effect, 
formulate a response, and implement the response. The challenge come8 in separating 
the routine variatim in the periodic pdbrmance meas= resdts h i n  the signal that 
something has changed. Dr. Deming referred to the routine variation as “~0nrm011 cause” 
variation, and the signal as “special cause” variation. Failure to detect B negative change 
cau cause it to grow in scope, and become a serious, difficult problem to solve. 

At Fluor €€add, a faciIity had suffered a failure of automated handling equipment, and 
shifted to using manual tools. After making I control chart similar to Figure 1, it codd 
be seen xhat the injury rate had spiked above the upper c-1 limit. There were 
ergonomic issues associated with the manud tools that were leadmg to rnwdar skeletal 
injuies, d t h g  in a aignihnt i n m e  in Sboulder-Strain injuries. Unfbrhatdy, 
corrective actions were delayed because the facility in question was using moving-. 
average charts to plot their injuries. It took much longer for the moving average to react 
than the control chart built with the same data. Sidlarproblems exist with bar charts, 
pie charts, and cumulative year-&date charts. These methods contain no alarm criteria 
for detecting a reignificant change, The alarm function of the smoke detect& is missing, 
and h t e a d ,  the decision $8 to whether or not a change has occurred is leR is up to the 
personal, judgment of the individual@) using the chart. Note that &lure to detect an 
improving wndition can dso be barrml. If an action has been taken that has caused a 
si@cant improvement in perfbrmance, but it is not detected, then there can be no 
minfbrcement of the action. The ation may be ceased as not being effective. Worse, 
l e s m  h n  the improvement cannot be applied to other similar processes and systems. 

STATISTICAL PROCESS CONTROL 

Statistical Process Control is an integral part of Fluor Hanford’s performanceAdicator 
system Many times, performaneeindicator sytems fail due to the inability of actually 
using the perfomce information, or worse, misusing the 
ovemactiom to the c m t  month’s result, and lack of reaction to significant trends. 
Table I below sumfnarizes the errors commonly made when SPC is not used 

‘on, There are 

Table I. Performance Indicator Ermrs 
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Reactfon to the 
most recent 

r m k ,  reacting to 
each up and down 

ht the data 

Failure to dehd a 
dgnificnmt adverse 

trend. 

Point to point 
comparison with 

previons month, or 
to an avefage, or to 

s M h r  month in 
previous year. 

Color coding bag& 
upon most recent 

rtsult. 
Bar charts, Pie 

Charts and m o d g  
averages have no 

separate random 
noise from dgnal. 

Thq  have nu Illarm 
system. 

specific criteria to 

uTamperfng” with 

jerk actions taken to 
address aymptom~ 

with little Iong term 
effect, except 
frustration. 

thepmcess. Knee 
Use SPC to 
discover the 

process is stable. 
Work on 

underlying 
causes and t h e  
system over the 

l o u g m ,  ’ 

Use SPC trend 
rules detect 

change Allows 
for timely 
corrective 

Bctions to arrest 
the trend.. 

A simpla c-1 chart is shuwn in Figure 2. The data am plotted as they occur in each 
time interval. Each time interVal is indepedmt from the o h ,  there is no m g h g  or 
nrnning total of the data. 

Injuries per Month =eta a Control Chart 

Fig 2. An Example Control Chart 

The baseline average is the average (mean) of the data on the chart It is the “center line” 
for the chart. The UCL is the Upper Control Limit. It is plotted at the average plus three 
timm the standard deviation of the datta. The LCL is th~  Lower Control Limit. It is 
plotted @ thk average minus three times the standard deviation of the data. The average 
and cant101 limits become the predictim of future pafh~mcs.  As long as nothing 
changes with the pcess, then future results will be between the values ofthe WCL a d  
the EL, and center about the amage. Since the a m g e  and control limits are a 
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prediction, one does not W g e  their values as further data are plotted, the average and 
control limits are left locked in place until a atatistically significant change occurs. 

Specific rules are applied to detect a statistically significant change. Some rules detect a 
short term, but large deviation change, other rules detect mare subtle changes, but they 
must be in effect for a longer period of b e .  Rules do vary slightly from author to author, 
Muor Hanfoxd uses the rules Table II for its control charts. 

Table IL Rules for Detecting Trends on a Control Chart 

The trending rda are used as feedback to the workers. A trend in an advme direction is 
used as a Wger to investigate and imprement corrective action. A kend in the improving 
direction provides feedback that previous interventions have taken effect. Ifthe trend 
permanently shifls performance, a new baseline average and new cwtrol limits are 
established, For more detailed informmation on SPC, trend r u l ~ ,  and control charts, please 
see the Hunford Dending Primer at httrJ://WWW.hanford.mv/safet~/vd trend.htm. 

COLORICODED.SPC-BASED DASHBOARD 

A challenge with prfommce meamremat lies in the presentation of the hdicators to 
the leaders. En October 2006, the author created 3,000 &arts and dah reports for Fluor 
Hmford, This volume of infomlatiw could be overwhelming if not organized into 
e x d v e  o v d m  and the SPC color-coded dashboard. Our version of the SPC Based 
Dashboard has been locally referred to as the “Fl~luorB~ard.” 

The Fluor Hanford perfoxmawe indicators are presented in a manner similar to Table III. 
There is no attempt to roll the data into a single index or aggregate. Leading hdicatm 
are wmulated in a grouping; lagging indicators, in another group. Fluor keeps the 
individual hdkator charts aepmted. This has not been a burden on management 
decision making, as the consistent, quick to interpret SPC fonnat is utilized in a standard 
presentation format on all charts. 

Table m. The Safety and Health ‘ F I u o r B d  Page for September 2006 

8 



Page 13 of I f  of M03918812 

~ . . . . -. . .. . .. 

I Control Chart I Decision 

WM’07 Confayme, February 25. - March 1 2007, Tucson, AZ 

Color Leaders b ip 

R -  

Result 

Table TV provides the €ogic used to create the colar assignments. The color “white” was 
added due to lessons fiom using only red, yellow and green. First, there tends to be a 
desire to set up criteria that allows almost everyone being green, Adding white as a 
neutral band is useful as it provides an incentive to move to a superior Icvel of 
performance, without being seen as ‘”penalizing” reasonabk performance by making it 
“yellow.” Also, a “one point away” rule has bem added. Experience found that 
managers were troubled that a stable “green” process could shift h the next update to red 
(adverse trend) with no warning or “yellow” vahe. To counteract this concern, charts 
that are one month away from developing an adverse trend are color coded yellow. As an 
exampie, if there have been six months in a TOW on the adverse side of the average line, 
the chart wilt be made “’yellow” as a warning. If the seventh month is also on the adverse 
side of the average fine, the chart is made ‘?red.” The “white” values may be ignored if 
the reader views it as unduly compiicating t he  systm, 

Action Needed 
Levet is superior GREEN Stay the course 

Table iv. Cuntrul-Chart-Based Dashboard Rules 

Level is acceptable 

Level is not 

WHITE May continue at 
this leve€, or 

decide to improve 
YELLOW Improve the 

Stable 
(common cause 

variation) 

9 
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an adverse trend result may be red 
T m d  is in improving GREEN Keepthetrend 

direction going 

an hproving trend would have otherwise feedback that a 
improvement - 

may be 
developing 

One point away from WHITE (if chart PElimiWY 

been red or yellow) 

! 

Trend is in adverse 
direction I 

One point away from n--- 7 ..----m-*--next 

. . . .  

The decision as to whether a stable chart is acceptable or unacceptable is owned by 
management. Managers must determine if improvement is needed or not. Analysts can 
help managers in making this decision by gatherhg benchmark data, pdoming  cost- 
benefit and risk analyses, and conducting customer interviews and surveys. Managers 
may choose to execute a policy of continual improvement, and always pick a small 
number of stable systems for hpmvemmt, do the improvement, and then move on to 
others. Note that it is not necessary to make a new decision on each update as to whether 
or not a stable system is ‘Yellow,’’ %white,” or “green.” This is a one-time decision, 
which r e m a b  in effect until a trend occm, or other priorities change and necessitate a 
reevaluation of the color with respect to other stable systems. 

AN IMPROVEMENT CYCLE 

Tke “FluorBoard” has a built-in improvement cycle. Let us assume a performance 
measure starts at a stable, but not acceptable levkl. ”he measure is made “yehw,” and 
the cue is provided to the employees that the current process is not capable of producing 
an acceptable level, Histograms and Pareto charts [see the Hanfird Trending Primer} are 
useful for slicing the long-term perfrmnance problem sources from most common to least 
common. “Law-hanging fruit” are identified for attention. Procedures are changed, and 
worken are trained to the new processes. As the changes take effect, a trend develops 
and is identified using the rules of Table 11. The performance measure is coded ‘‘pen’’ 
for an improving trend. Evmtdly, the trend ends, and performance steadies out at a 
new level. A new baseline average is calculated and control limits determined This new 
level is evaluated to see if it is ”acceptabk.” If this new performance level is acceptable, 
the chart remains “green” If it is not, the chart is reset to ‘wllow’’ and the cycle begins 
afresh. 

LESSONS LEARETED 

The author has documented the ‘‘FluuOrBoard” system in articles for two professional 
societies [7] and [S J; feedback from both has been positive. The Environmental 
Management leadership of the DOE has taken a strong interest in the American Society 
of Safety Engineers’ article [SI. The readers and audiences appear mast interested in the 
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discussion of Type I mors - minimizing ineffective ‘’knee jerk” reactions to the latest 
W€3ltS. 

Trends versus Levels 

One characteristic of this process that b e w e  apparent during use is that the 
“FluorBoard~ reacts stronger to changes in, performance than to the level of the 
perfbrmance, This situation has caused some constemation with managers comparing 
their results against other managem For exampb, there may be one project 4th a stable 
d predictable injury rate that is simply not meptable. Perhaps they have 2.5 OSHA 
mordable caws per 200,000 hours worked. This project would be d e  ‘*Uow’’ on the 
‘‘FhmrBoard‘’ and expected to review their processes and systems to determine what 
improving actions to take. However, because the results are stable, no mount of reVim 
of or action will likely cause improvement. 

In comparison, we may have aproject that was previously stable ‘)pen’’ at 0.5 GBS~S per 
200,000 hours. Unfortunately, this month they exceeded their Upper Control Limit. As a 
d t ,  this indicator is assigned a ”red” color. The overall injury rate fbr the year to date 
may only be 0.7 for the group, The manager of the group asks- how ia it ‘W that 
&& good record of 0.7 is made ‘kd” while the 2.5 group is ‘”yello$’? The answer is 
that the ‘“red” should not be seen as “worse” than the a’yellow,” only that the red is 
providing the signal that something has changed. The ‘ked” is similar to a blinking red 
on a W c  light. The driver should stop, assess the conditions, and proceed when safe to 
do so. The ’ked” alerts the manager to a changing mdition. Indeed, one should stop 
and assas the situation, and determine what corrective action ia n d e d .  Why would the 
managa want to wait until the safety problem becomes 80 protracted that the year-todate 
injury rate is impacted? Early action will asrest the trend, and dm minimh the 
cumulative effects of strain and sprain on the human body, if the injuries are straidsprain 
related. 

Meanwhile, the ‘9lloW” group should Continue to assess its long-term perfbrmance and 
sources of injuries, and work to change the system. Interestingly, a work “pause” or . 
”stoppage” will likely help the “red” group determine what changed and to comct for it. 
A wok ‘%me’’ or ‘%toppage’’ will likely not help the stable “yeUow” group. 

Judgment versus Learning 

Much of the success of this method, and even perfommce measures in general, depenh 
on how mansgem use the results. The ~~FluorBoard” is most effective whm the reds and 
yelLows (and even the green improving trends) are used as learning opportunities. The 
trends detected cue managers to ask %hat happened,” to determine what has changed 
and to take appropriate actions. Stable systems with poor perfomname need to be studied 
and changed 

The ‘TluorBoard” loses its effedivmess when the rz151f18gefs involved view the colors as 
judgments upon their performance or effectiveness. Ifreds and yellows are seen as %ad“, 
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as ‘bpUnishmd, then less is fkely to be learned, and @ormance is not likely to 
improve, Yes, lhe workera and managers shouldbe accountable hr their p d o m c e ,  
and a long term inability to improve should be questioned. But, treatkg each new yellow 
and Ed as %ad” will dimhi& the effectiveness of the corporathn. 

Summer Cycles 

Fluor Hanford has faced a challenge oyer the past three years of @a h the OSHA 
&able case rate ddng the su~t3mer. Thae s p h s  may be seen in Figure 1, It is 
probable this s e a s o d  cycle occurred befme2002, but was relatively “buried” by an 
overall stable rate through each yew, 

In 2006, Fluor Hdurd mgtized the hazard of the summer cycles. Warnings were 
made at safetycouncih in the March heframe. Warning Signals did develop in the 
leading I‘fldicators in April and May, especially in Occurrenee Reports, an employee 
m y ,  and First-Aid Cases. Utilizing this infarmation did mitlimize the mnmer spike, 
May and June remained very low. Wnfortunately, July and August spiked higher than 
desired 

One interesting leaditlg indicator that did not p d i c t  the summer h c m t  was Employee 
Cmems, Previously, Employee Concerns and the OSHA recordable cmt rate were very 
tiatly linked (see the 2005 version of this paper}. Employee Concerns did not increase 
before or during the summer. This may indicate that a new leading indicator should be 
found, and Flwr Hanford is cufiently implement@ a Human Performance Initiative that 
will likely include new Lading indicators based on 0-g wofk in propm.  

Radioactive W R S ~  Characterhadon 

Paper 7285, ‘‘Using Statistical Process Control to Monitor Radioactive Waste 
Characterization at a Radioactive Faciliw ai this codereace details the u w  of S W d  
Process control for monitoring and decision making. 

Data Analysis Working Group 

One emerging use of SPC at Fluor Hanford is its Data Analpis Working &up (DAWG). 
This effort looks ai many performance rntasms across the company, moss cutting many 
functions, including Quality, Safety, Corrective Adon Management, and Envhmmtal. 
Originally, the p u p  attempted to assign score, values to each datum reviewed, and total 
up those points by subject areas. A difficulty that ensued was a m g  on” effect. If an 
assessment were performed in a given ama, it would generate Cmective A d m  
Management reports. The DAWG would then see this influx of reports, and identify the 
gubiect as a w b l e m  aced’ and-call fix mom assessments to be paformed A never- 
ending cycle of assesgrnenta &mi corrective aEtions a u l d  then develop. During the fourth 
review cycle, the DAWG shifted to the use of statistid proms cmml to discover 
emerging trends. Trends wet.le color coded as red or grew With yellow sirmifvinn “one 
point away” from trends. These trends are then r i s k - d e d  using a facilitated group 
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discussion method to assign a riBk -re to the subject m a .  The p u p  assigns valw to 
five d i f f e t  probability fbors and four different severity factors to generate an overall 
risk score, The trend results themselves do afkct one of the probability scorns in the 
model. The subject scores am then ranked and reported to management of Fluor Hanford 
far suggated actions and furtherreview md assesmemtsd 

CONCLUSION 

'Jim are a number of tools and methodologies available to assist with safety leadaship. 
Dashboards, drivm by StaWcd Process Contml, as documented in this paper, can 
provide insight into the actions leaders need to take to achieve superior safkty 
perfmance. Managers, workem, and safetyprofessionals work towards one future, and 
build the corporate cufture. The use of the FluorBod assists the t e r n  itl responding 
appropriately the wealth of perfomance data collected at a typical corporation, 
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