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Tutorial Introduction

This tutorial is not intended to teach the TapRooT® process but is intended to facilitate
the use of the TapRooT® Software as a tool to aid the investigator during the root cause
analysis process. To learn the TapRooT® System we recommend that you attend a 2-Day
or 5-Day training course. The list of public courses can be found on our website at
wWww.taproot.com.

This tutorial will cover the 3 “core” techniques used every time the TapRooT® system is
used for investigating a problem. These include SnapCharT®, Root Cause Tree®, and
Corrective Action Development using SMARTER and Corrective Action Helper®. To
get the most out of the tutorial, you are invited to perform the exercises that are
included in each section.

Other “Optional” techniques (Equifactor®, Safeguards Analysis, Change Analysis, and
Critical Human Action Profile (CHAP)) are included in the software and are each
discussed later in this document. For help in any of these areas consult the later chapters
in this tutorial or utilize the Help buttons located on the appropriate screens.

Detailed descriptions of all of these techniques can be found in the TapRooT® Book.

To begin this tutorial, we need to familiarize you with the main steps involved in the
TapRooT® process. The basic steps are contained in the TapRooT® Process Flow below:
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Spring SnapCharT®
Plan Investigation — Root Cause Tree®
Get Started! Equifactor®

D Summer SnapCharT®

Sequence of Events Equifactor®  CHAP
Change Analysis

Autumn SnapCharT®
Causal Factors Equifactor®
Safeguards Analysis

Analyze Each Causal
Factor's Root Causes

Analyze Each Root Root Cause Tree®
Cause's Generic Causes

Corrective Action Helper®
Develop & Evaluate Corrective Action H(-?Iper@)
Corrective Actions SMARTER Matrix
Safeguards Analysis

Present / Report Winter SnapCharT®
& Implement

Corrective Actions TapRooT® Software

TapRooT® Process Flow

These 7 Step TapRooT® Process Flow is the basis of the TapRooT® System and is used
to guide your investigators while using the software. We will follow the same basic
principles when using the software during an investigation. From initiating an
investigation to developing corrective actions and documenting our findings, the entire
process is now built into this software package.
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Software Configuration and Setup

Before we get into the tutorial example, lets do some initial software configuration to
customize the software for your use. There are a few items that we recommend you set
up right away.

Locations and Classifications

These fields are assigned to each investigation. They are fully customizable for each user
to allow you to more accurately describe the Investigations you will be working on.

Locations: These will be the locations you expect to track in the software. For
example, you may have facilities all over the world, or you may have multiple buildings
in your single facility. You will want to be able to distinguish which location the
Incident occurred in. Therefore, you will want to set up a Location hierarchy. When you
enter the initial Investigation data, you will be asked to select a single location associated
with the Investigation.

Classifications: Similarly, you will probably want to determine what type of
Incidents you will be investigating. For example, you may have Injuries, Environmental
problems, Equipment failures, Safety problems, etc. You will be asked to select the
Classification of your Investigation. Note that you will be able to select multiple
classifications (Safety and Injury, for example).

To set up your Location and Classification lists, go to Admin > Setup > Edit/Import
Hierarchies, highlight a level, and manually add items:

. Sz
Data Management ¥
User Management F
Setup ¥\ Edit/import Hierarchiss |
/" Edit Equifactor® | Departments

| | Equipment
"
Investigati Email Setup ‘

Email Test
Email Notifications

R
Classifications

Locations

E-Signature Confirmations
Performance Factor Groups
Change Analysis

LOCATIONS

Custom Details Fields = - Dpand s
< | Numbering Scheme : [Eoten]
——— é e —]

| Reports ()
| Authentication m [ ]

REPORTS *

PROCESS »

HELP »
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ADMIN »

Custom Details Data Fields

When you are ready to print out your Investigation Reports, you will probably have
certain things that you want to have displayed. For example, many companies want an
Executive Summary section on their report that gives an overview of the Incident. This is
normally expected right near the beginning of the report. Additionally, you may have
requirements to record specialized data for each Investigation data for later trending, save
pictures taken during the Investigation, and save electronic copies of pertinent documents
(word docs, pdfs, etc).

The TapRooT® software allows you to create Custom Details Fields for these functions.
You will want to decide what data you wish to collect for each of your Investigations,
then create these Custom Fields.

To create these fields, select Admin > Setup > Custom Details Fields. On this screen,
you will select:

Name of the item (Field Description)
The order you want it to display on your reports (Sort Order)
The type of data to be stored there (Data Type)

| 0000

Data Management P

SRS 'h
Setup P|  Edit/Import Hierarchies 3
[ Edit Equifactor® L
I —
Investigati Email Setup i ot i
Email Test E 2
Email Motifications
E-Signature Confirmations FELDDESCRIPTION | SORTORDER |  DATATYPE |  INVESTIGATIONAUDIT | SUBMISSION
Performance Factor Groups Cutrand Condilions 10 Text <
Change Analysis Immediate Comroctive Acsions | 200 Text b
Custom Detals Fields |
< Numbering Scheme % TOOLS »
Reports &
B DOCUME
Authentication
REPORTS »
PROCESS »
4 *
£52 FedDescrippon ]
ADHIN Sotower ]
Data Type i)
Investigation/Audit
Submission
[ sae ] [Lcaocel ] [ Hei
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To facilitate this exercise, we want to use a simple incident involving an environmental
release at an industrial facility. This incident will allow you to see each of the core
techniques listed above and learn the basic flow of the software.

This Incident is one in which a temporary water treatment plant was treating wastewater
before discharge to a stream. A cooling hose ruptured, allowing untreated water to be
released. This killed a large number of fish in the stream. You have gathered initial
information and you are now ready to initiate an investigation and perform a root cause

analysis.
m PANAAN
—————— I
Process Waste Cooling water Automatic
Water Inlet hoses Shut-off

Process Waste Water
Outlet to Stream

Totalizer

Schematic
Diagram of the
Temporary
Water
Treatment Unit
on the

M m Flatbed

Permanent Process Building

Hose

y

Process Waste Water
Inlet to Treatment Unit

Cooling Water Hoses

Breaikg 2 §

W
w
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Diesel ~ Chair
Air
Compressor |:| .
. Flatbed
Display

Road

Outlet to Stream

lProcess Waste Water

Water Treatment Facility Layout
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Starting a New Investigation

The first step will be to start a new investigation in the TapRooT® Software. On the Left
Menu, select the Activities > New > Investigation item to begin the process of initiating
an investigation:

oftware - Windows Internet Explorer provided by Yahoo! 18] |
@T_::v 41l % I& hittp:jwebesx . kaproot,com/ TaprooT, default, aspx j > IEEW B
J File Edit Wiew Faworites Tools Help
J 7 Favorites J s B e g J %3 - o=~ Page - Safety - Tools - lal @@~

& TapRooT® Software

w
3 Last Login - 12/26/2011 5:50 PM Welcome, Ken Reed =

Search SEARCH CLEAR

New Audit

INVESTIGATION/AUDIT LIST
Import itle Location Inv/Aud Date | Incident Date

Ema Locations 12/6/2011 12/8i2011 ﬁ

Open Submission Error Knoxville Facility 11/29/2011 11/29/2011 (E

investigation |Vehicle Accident Knoxville Facility 51412011 632011 E

Open Recent Investigation [Title New York Facility 412772011 42712011 |5

Investigation |Employee Sprained Ankle Knoxville Facility 4132011 4162011 &

HIEIE] Investigation |Demo for Someaone Lacations 2/28/12011 21282011 ﬁ
Home Investigation |Eds Investigation Knoxville Facility 10/6/2010 10/6/2010 5 o

Ir igation [Drug contamination during manufacture Mew York Facility 7/26/2010 712212010 (E

Current Auditinvestigation Investigation |Wrong Drug Administered Knoxville Facility 4/20/2010 412012010 5

Ir 1 (2010 Course - Fish Kill Locations 2115/2010 2i15i2010 (E

Logoff { Exit Investigation |Sprained Ankle Knoxville Facility 2111/2010 2i11i2010 5

igation [Incidentin sheet metal shop Knoxville Facility 12i8/2009 12/8/2009 (5

0011 Audit Work turnover Knoxville Facility 6/2/12009 ﬁ

EX-002 Investigation |Failed pump capacity check Mew York Facility 4/27/2009 4/24/12009 ﬁ

EX-002a Investigation |Failed pump capacity check Mew Yark Facility 4/2712009 4/24/2009 ﬁ

EX-001 Investigation |Fish Kill Example Atlanta Nerth Facility 4/6/2009 4/5/2009 (E

HELP

From the Landing Page
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This will take you to the Investigation Editor. All of the general information about the
Investigation will be entered on this screen:

,f'TapRﬂnTlE\ Software - Windows Internet Explorer provided by Yahoo! =& x|
@_\:v 9| K| [8] heep s iwetes bapraat com(Taproat Default.aspc BB e £~
| Fle Edt View Favortes Tools Help
J 7 Favorites J 7 0o g J iy - o= - Page - Safety - Took - [ @)~
& TapROOTE Software | |
w
%’ Actiities = New > Investigation Welcome, Ken Reed =)
8 INVESTIGATION EDITOR
File/Title: [Fisn kil Example | Date Time
Tz T* S R
R Status [Acive =] I Sensitive Incident [#5z005 | [e4s |
Submission # [3 = Investigation [+e200s  |[F5]  [Teeru |
Description |wWastewater release results in fish kiled in adjacent stream Draft Final
DOCUMENTS * L I = R =
REPORTS * Location [Locations\4BC CORPORATIONEAST RECGIONANania Norih Faciltyi |~ Classifications [yiclassifications\ENVIRGNMENTALL
SELECT BELECT | \\Classifications\ENVIRONMENTALS pill,
PROCESS * =

st | € @& W 2 @

Investigation # [001 CLEAR SAVE CLOSE DELETE | REPORTS

TEAM MEMBERS DETAILS/ATTACHMENTS
AUTHORIZATION
System Administrator
DCan Verlinde System Administrator
Dave Janney System Administrator
Ed Skompski System Administrator
Ken Reed

Select Details Field

Chris Vallee

System Administrator

ADD SECURITY SETTINGS DELETE 7 STEPS EXPORT HELP
| 2 4 Starting @ New Investi... | (€ TapRooT® Software - W, | W] ¥ersion 5_1 5 Tutorial.d... | « () =W EO G 855 aM

Investigation Editor

There is certain initial information that is required by the software before you can save
the investigation. The items shown above are required entries. For the Enterprise version
of the software, you will also have to add team members and assign a Team Leader
before saving. So first enter the following:

bl N

Title (click into the “File / Title” text box, and begin typing): Fish Kill Example.
Description: Enter a short description of the investigation.

Location: Select the default, unless you have Locations available.

Investigation #: if the number field is blank and editable (if the words ---Pending-
-- appear, you are using the auto-incident numbering option from the Software
Options tool on the System Administration menu and you do not have to enter an
incident number. It will be generated for you upon the first save).

Incident Date and Time: This is the date and time that the incident occurred.
Only the Date is required.

Investigation Date and Time: This is the date and time that the investigation was
initiated. Only the Date is required.

Classifications: Select the default, unless you have Classifications available.
Click the “Save” button.
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Details / Attachments Fields

The Details / Attachments area of the Investigation Editor allows you to enter pertinent
descriptive information and attachments that help you describe your investigation.

/7 TapRooT® Software - Windows Internet Explorer provided by Yahoo! -8 x|
@‘.“\-:.." 1K |g, hitkp: fwebex . taprookt.com) Tapr oot Def ault, aspx j > I Bing A~
| Fle Edt View Favortes Tools Help

J <7 Favorites J sl o J i - o= - Page - Safety - Took - Gl G-

& TapRooT® Software

w
g fgrs o W o sy Welcome, Ken Reed =]
s
File/Title [Fien < Examoe | Date Time
JERECoS Status [aeve 7] I Sensitive Incident [+=/200¢ [Bes A |
Submission # [2 = Investigation [+#&72 = ‘
Description [wastewater reieass resuts in fish kiled in adjacent siream Draft =l
DOCUMENTS » Rz | == Jis=

REPORTS * Location [WLocations\ABC CORPORATIONIEAST REGIONAIanta North Facityl & Classifications [\

sifications\ENVIRONMENTALY
SELECT SELECT

WWClassifications\ENVIROMMENTAL\Spll\

PROCESS * b4

Investigation # [F-001 CLEAR SAVE CLOSE DELETE REPORTS

TEAM MEMBERS DETAILS/ATTACHMENTS

AUTHORIZATION Select Details Field
System Administrator

Chris Vallee
Dan Verlinde
Dave Janney
Ed Skompski
Ken Reed

System Administrator

System Administrator
System Administrator

System Administrator

m—
ADD SECURITY SETTINGS DELETE 7 STEPS EXPORT HELP
E
Wistart| | & & (W) (7] @ | 3 4 starting & Wew Investi... | (& TapRooT® Software - W, | (W] version 5_1_5 Tutorial.d... | w g mIw O G sissam

Details / Attachments Fields

These fields are of 2 general types:

e Data fields, which allow you to type in the data on this screen

e Attachment fields, which allow you to attach documents (pdf, Word, etc) to your
investigations

There are a few pre-defined fields available in the drop-down box. However, the user has
the ability to add customized fields under Admin > Setup > Custom Details Fields.

There are several choices for field types available to the user, including Text and
Currency.

NOTE: Any of the fields that have data entered into them will show up on the
Investigation Report (See Reports section for more information). If no text is entered, the
fields do not show up in the report. This is a great way to customize the report format to
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better match your company’s requirements. We encourage you to use these fields to your
advantage.

Entering Data

e To enter data, simply highlight the desired title in the drop-down list, and then
type in the blank area below the drop-down list.

Attaching Documents

e To attach a document, highlight the desired title in the dropdown box (note that
the title must be a Binary/Attachment data type when the custom field was
originally defined).

For this exercise practice entering data by selecting at least 1 text field and 1 numeric
field and add some random information. Then click the Save Button (located above the
Details / Attachments area) to save what you have entered.

9
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Investigation Navigation

Once an investigation is saved from the Investigation Editor, you now have access to the
TapRooT® 7-Step Investigation Process Flow diagram:

,_f_: TapRooT® Software - Windows Internet Explorer provided by Yahoo! .- 5[
N +. . =) " =

Gzt J o [42)[ 5 |[E] hitpsitwebex teprot comiTaprootfoefaul.aspx =l || = sing o)

j Flle Edit View Favorites Taools  Help

J . Favorites J = (1] @ J ﬁ - gé; v Page - Safety ~ Tools » gl @v

(& TapRooT® Software

w
% INVESTIGATION PROCESS
8 Investigation Number: EX-001
Investigation Title: Fish Kill Example
TapRooT* OPEN INVESTIGATION INFO SAVE CLOSE
Step Completed Process Step Technigues Mlanage Documents
Spring SnapCharT® OPEN
17 1 Plan Investigation - Get Started Root Cause Tree® OPEN
Equifactor® OPEN
DOCUMENTS * Summer SnapCharT® OPEN
REPORTS * W~ 2 Determine Sequence of Events qusﬁs@ EEE:
YRS Change Analysis OPEN
Autumn SnapCharT@ OPEN
1= 3 Define Causal Factors Equifactor® OPEN
Safeguards Analysis OPEN
~ 4 Analyze Each Causal Factor's Root Causes Root Cause Tree® OPEN
: Root Cause Tree® OPEN
~ 5 Analyze Each Root Cause's Generic Causes P oREN
Corrective Action Helper® OPEN
~ 6 Develop & Evaluate Corrective Actions SMARTER MATRIX
Safeguards Analysis OPEN
r 7 Present/Report & Implement Corrective Actions \Winter SnapCharT® — £
Software Reports OPFEN ]

7-Step Process Flow
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This diagram allows you to track where you are in the investigation process, giving you
ready access to the tools available in each step. This is the normal method you will use to
navigate through an investigation. To access the 7-Step Process Flow, click on the 7
Steps button on the Investigation Editor screen:

& TapRooT® Software =10

i IMNWESTIGATICON: [#EX-001] , Last Modified : 7712010 4:32 PM \!

INVESTIGATION EDITOR

TapRooT* File / Title [Fisn it Exampe] Date Time
Status [active =] I Sensitive Incident [oa/s/2009 [+ [ozasam =

ACTIVITIES » issi -
_ Submission # | I vestigation [0ar08/2009 =] [ozaapm =
Descri ptl O | Wastewater release results in fish killed in ;I
TOOLS » adjacent stresm Draft Final
= Report | = I =l
DOCUMENTS » . . .
_ Location |[vLecstions =] Classifications [wiiassifications\ENYIRONMENT AL =1
NClassifications EMY IROMMENT ALl

gelect | gelect_|

REPORTS » -
=l « >
E-001
PROCESS » Investigation # | clear | Save close | Repors |
[EMBER DETAILS f ATTATCHMENTS
NAME AUTHORIZATION Select Details Field
Chris Valles System Administrator

Ken Reed System Administrataor

Mark Paradies Svysterm Administrator
Systern Administrator Systern Administrator
=
Ao I Security, Settings I Delete 7 Steps | Export Help |

7 Steps Button
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Or, you can access the 7 Step Process flow right from your Landing Page. Once you

have started an Investigation, just Search for your investigation, then click the OPEN
folder next to the name:

/= TapRooT® Software - Windows Internet Explorer provided by Yahoo!

=181 x|
@T-\—T:.‘v 41| X |g, http: { fwebe:x.taproot.com, Taproot/Default, aspx j > IEBing R
J File Edit View Favorites Tools  Help

J i Favorites J s B o 8B

J 3] v o=~ Page v Safety r Tools~ 02l -
(& TapRocT® Software

Last Login : 1/20/2012 4:43 PM

Welcome. Ken Reed =

COLLAPSE

MY INVESTIGATIONS/AUDITS

Search | fizh kil SEARCH CLEAR
TapRooT* I I]

+ Show Advanced Filter

INVESTIGATION/AUDIT LIST
Inv/Audit # Type File Title Location InviAud Date | Incident Date
Exercise 001 Investigation | 2010 Course - Fish Kill Locations 2/15/2010 HEIZ010 e
DOCUMENTS * EX-001 Investigation |Fish Kill Example Atlanta Morth Facility 41612009 452009 | |®s
HELP
REPORTS *
MY RESPONSIBLE ITEMS
PROCESS * - -
Corrective Actions
Investigation # Investigation Title CA Humber Corrective Actions Priority Due Date
Ex-002 Failed pump capacity check 003 At next supervisor training session, cover methods of ensuring proficient Medium 10/20i2009
mechanics are assigned to major jobs. Include such methods as:
1. Reviewing training / qualification records
2. Implementing "buddy pragram” with newly qualifisd mechanics
ATLOO000000022008( Simple Example 1 Incorporate fall protection use into daily floor audits. Add the following questions | Medium 12912010
1o the checklist:
*Is fall protection used at all imes?
*Is fall protection available at all PPE stations? -
EX-002 Failed pump capacity check 001 Add steps to procedure to address proper orientation of impeller during Medium 1/29/2010
installation
12345 Wrong Drug Administered 002 Update Operations Instruction STK-003A, discussing correct placement of drug | Medium 71512010
inventory. Instruction should designate proper location, procedure to follow upon
inventory receipt, and sign-off requirements.
201009210001 Employee exposed to waste water oo ABCD High 9/29/2010

Access from Landing Page

Once you have displayed the 7-Step Process Flow, you can then either open a new
document (by clicking on the appropriate New button), or open a tool you have
previously saved (by clicking on Open).

The check marks on the left are for your use. You can use them to help you track where
you are in the investigation. You can put a check mark in the steps that are complete,
then click the Save button at the top to preserve the checkmarks.

If you wish to see the Investigation Editor, just click on the Open Investigation Info
button at the top.

This screen is a terrific way to guide your investigators through the TapRooT® process,
as well as giving you a central location to start or view any TapRooT® tool.
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SnapCharT® Basics

Now that we have learned how to document some of the basic details of your
investigation, we need to learn more about one of our core techniques, the SnapCharT®.

What is a SnapCharT®?

SnapCharT®s can be thought of as timelines that provide a chronological representation
of the Incident being investigated. They are used primarily as a source of organization for
data collected, as well as a tool for identifying causal factors that led to an Incident.

Building a SnapCharT® is accomplished by using 5 simple shapes: circle (Incident),
rectangle (Event), oval (Condition), home plate (Connector) and the triangle (Causal
Factor). These five shapes help us draw the picture of what occurred and present it in a
“time-line” format.

Below you will find an example of a SnapCharT® that relates to this tutorial.

Fire hose used to Contractor Aabout 400:00 A4

supply cooling Operator (CO) ) 3 ]
water to L 3 monitoring > CO takes CO falls Fire hose

Temporary Water Temporary Water
Treatment Unit Treatment Unit —l—

On 5th week of 12 Break near where

. Monitoring temp h tating shifts hose connects to
Shift from 6 PM on heat exchanger our rotating shi buildin
to 6 AM outlet

Only 3 operators Hose connection
to cover 24 hour  — bout 75 yards from
operation heat exchanger

Lost cooling
water to

logs asleep ruptures Temp Water

Treatment Unit

Contractor has "no
leeping on the job" [—

No recent pressure
est performed on 20

o sleeping policy
strictly enforced

policy year old hose
ose provided to
contractor by site
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Temp Water
Treatment Unit

utomatic shut-off

Shut-off disabled

doesn't work

History of sensor
giving spurious
readings

Contract Operator
doesn't hear alarm

(jumpered) by
LContract Supervisor
No policy for
disabling automatic
shutdown devices

%vailable but supervisor

New sensor design

Wearing double
earing protection due
to nearby diesel

Didn't tell

doesn't know about it

{

No root cause )

analysis done on
spurious alarms

Supervisor didn't
check with vendor| [

Vendor had new
ensor available for
12 months

4:20:00 Abd

Hot, low pH
water

E Resin
overheats

About 4:30

released to
outfall

his boss about
disabled jumper

plant shutdowns - site

Bad readings cause
Ops Mgr complains

Eefore 5:00:00 A

Est. Water
200°F, pH =3

00 &b

Potential EPA
fine of $100,000

About £:00:00 Abd

Water from
ruptured hose

Water Plant operator Plant operator “T Eliir;tsogce)r':::ﬁg Hot, low pH
L reported > checks on _bﬁnds ruptured manually shuts L water
flowing water hose and ion exc{ange discharge
across road problem sleeping CO inlet valve stopped

Plant will be shut
down for 3 days

Cost of lost
production
$750,000

SnapCharT® For Fish Kill Investigation

The chart is read from left to right and top to bottom. This chart shows us the full range
of shapes and gives you an idea of how a SnapCharT® looks when complete.

14
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SnapCharT® Details

You can start your SnapCharT® from the 7-Step Process flow by clicking on OPEN next
to the Spring SnapCharT®:

{:: TapRooT® Software - Windows Internet Explorer provided by Yahoo!

=181x]
@?;v *#2|| % | [B] heep:/webex taproot.com(TapraatDef ault.aspix == eng 2=
j File Edit Yiew Favorites Tools  Help

J . Favorites J Fo) ﬂ ol @

& TapRooT® Software

J ﬁ - g@ ~ Page - Safety - Tools » [zl @v

INVESTIGATION PROCESS FLOW

Investigation Number: EX_001

Investigation Title: Fish Kill Example
TapRooT* OPEN INVESTIGATION INFO SAVE CLOSE
Step Completed Process Step Technigues Manage Documents

Spring SnapCharT® OPEN
v 1 Plan Investigation - Get Started Root Cause Tree® OPEN
Equifactor® OPEN
DOCUMENTS * Summer SnapCharT® OPEN
REPORTS * 2 2 Determine Sequence of Events qu:j;:g@ EEE:
PROCESS * Change Analysis OPEN
Autumn SnapCharT® OPEN
I3 3 Define Causal Factors Equifactor® OPEN
Safeguards Analysis OPEN

This will bring up 2 windows: a blank SnapCharT® window, and an Overview window:

& SnapCharT®

[l B3]

Chart Atributes Shape Attributes

(Sets Default Font and Page Size) {Only Available when Shape selected on Chart)

Text i
Default Font | Set Page Size | & Data DateTime il
Arial | | Black = |14 - e}
Create Chart [ - 7J | . =l =l | 7 causapactor - lm
B 4 = = = = Assumption
OelololEE8]x] [}
Shape Color = | Ti2312010 v[
Select desired shape above and

vI I — Aftach
double-click in chart to add shape ™| 14446 FM j

overvien T=IE

| |
Save I SaveAs Close Print | Export | Import | Undo Redo

SnapCharT® Tool

Help
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The SnapCharT® tool is a drawing program that is set up to aid the investigator in
electronically drawing SnapCharT®s. To save your SnapCharT® to the database, use the
“Save” or “Save As” buttons at the bottom.

NOTE: The SnapCharT®s developed are not fully saved until the ‘“Save” or “Save
As” button is used.

Overview Window

The Overview window can be used as a rapid navigation tool for large, complex
SnapCharT®s. You can drag the white square around and highlight the area of interest
on the SnapCharT® in the window. The main SnapCharT® window will scroll to
follow. Note that the Overview window is often hidden behind the main SnapCharT®
window. You may need to look behind that window.

Drawing Shapes

To place a shape on the chart, select the shape you want from the “Create Chart” toolbar
on the top left, and then double-click the area of the chart where you want it placed. To
reposition the shape, click on it and drag it by grabbing the center square ‘“handle”
inside the shape:

Event #1 O

1

To delete a shape, select it and press the delete key on your keyboard.
Incident

To insert an Incident, select the circle shape from the toolbar and double-click the
location on the chart where you want to place the shape. The Incident is a brief statement
of the reason you are doing the investigation.

Event

To insert an Event, select the box shape from the toolbar and double-click the location on
the chart where you want to place the shape. Events are the actions that actually
happened. Include only one action in each box, using the job function of the person (no
names) and an action verb. Dates and times can be listed above the box. Arrange these
events chronologically from left to right.

16
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Condition

To insert a condition, select the oval shape from the toolbar and double-click the location
on the chart where you want to place the shape. Conditions are information, including
problems about the action/event. Use precise, factual, non-judgmental words and
quantify when possible.

Entering Text Inside a Shape

To enter text inside a shape, first select the shape, and then click inside the large editing
box at the top center of the screen. The text will center automatically. When entering
text, the shape will grow automatically to fit the text.

In this “Shape Attributes” area, you can also determine your font, shape color, etc.

Entering Text Outside of a Shape

T
To enter text outside of the shapes, click on the button on the toolbar. Then click

on the screen where you want to enter the text. When the text cursor appears, enter your
text. Press the button again to turn off text mode. If you would like to move entered text,
select it and drag it using the center handle.

Connecting Shapes

After aligning the shapes it is time to draw connecting lines between them. To connect
two shapes, click and hold in the center of one shape and drag the line that appears to the
center of the shape to connect to. The lines will center on the shapes automatically.
Events are connected to each other by solid arrows. Conditions are connected to each
other and to Events by solid lines. Incidents are connected to the Events by solid arrows.

17
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Building your SnapCharT®

Now, let’s build the SnapCharT® for our Fish Kill Investigation. If you haven’t done so
already, start a new Spring SnapCharT®. You can start your SnapCharT® from the 7-

Step Process Flow by clicking on OPEN next to the Spring SnapCharT®, then clicking
on the New button:

{:: TapRooT® Software - Windows Internet Explorer provided by Yahoo!

=181x]
@?;v *#2|| % | [B] heep:/webex taproot.com(TapraatDef ault.aspix == eng 2=
jF\Ie Edit  View Favaorites Tools  Help

J . Favorites J Fo) ﬂ ol @

& TapRooT® Software

J ﬁ - g@ ~ Page - Safety - Tools » [zl @v

INVESTIGATION PROCESS FLOW

Investigation Number: EX_001

Investigation Title: Fish Kill Example
TapRooT* OPEN INVESTIGATION INFO SAVE CLOSE
Step Completed Process Step Technigues IManage Documents
Spring SnapCharT® OPEN
v 1 Plan Investigation - Get Started Root Cause Tree® OPEN
Equifactor® OPEN
DOCUMENTS * Summer SnapCharT® OPEN
: Equifactor® OPEN
REPORTS * I 2 Determine Sequence of Events CHAP oPEN
Change Analysis OPEN
PROCESS *
Autumn SnapCharT@& OPEN
v 3 Define Causal Factors Equifactor® OPEN
Safeguards Analysis OPEN
This will bring up a blank SnapCharT® window.
=k
Chart Attributes Shape Attributes
(Sets Default Font and Page Size) {Only Available when Shape selected on Chart)
b ) Text Data DaleTime il
efault Font | Set Page Size |
Arial - |Black - [14 - ;
Create Chart I = = - EJ I ;c — J I J I causal Fartor [l I.ﬁ\l vl
lﬁoc.lU = =|E Tl U= — [T Assumption @I
Shape Color = | Ti2312010 v[
Select desired shape above and

vI I — Aftach
double-click in chart to add shape ™| 14446 FM j

-

-
| | »

Save I SaveAs | Close Print | Export | Import | Undo | Redo | Help |
18
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For the Spring SnapCharT®, we will start with only the basic information that we
currently have, plus any questions we will want to answer about the Incident. Build the
following SnapCharT® in your software:

Monday 7/26/2010 4:30:00 Ak —
_ e Temporary water Hot acidic
Cooling 5 treatment water
1 — P77 N
water hose P system released to
break -
overheats outfall

Temporary system used
during maintenance on
on-site unit
|

[ Operated by ]

contractor
;Why didn't operator Wh_y d'gng
| respond to alarm? ;automatlc shutdown
i ! work?

Spring Fish Kill SnapCharT®

This is all the information we have right now, plus some questions we will have to
answer with interviews, record reviews, etc.

To save this SnapCharT®, click the Save button. You will see the following window:

& Save SnapCharT® =

Name |Fish Kil - Spring

Yersion |Sping =

Description [This SnapCharT is my initial documentation of infarmation. =]

Save

You must enter a unique name for your SnapCharT®. We recommend using the name of
the Investigation + the season of the SnapCharT®, as shown above. The Description is
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optional. Click Save, and your spring SnapCharT® is now saved. Click Close to exit the
SnapCharT® software. This takes you back to the 7-Step Process Flow page.

Summer SnapCharT®:

What is the next step? You are currently on the 7-Step Process Flow Page. We have
completed Step 1 (Spring SnapCharT®), and we are now on Step 2 (Summer
SnapCharT®.

Now here’s a trick. You can now use your Spring SnapCharT® to continue building the
Summer SnapCharT®! On the Process Flow Page, Open the Spring SnapCharT®.
Once it opens, you can now immediately click the Save As button at the bottom of the
SnapCharT® window to save a copy of your SnapCharT® as a Summer SnapCharT®.

& savehs SnapCharT® X

MName  [Fish Kil - Summer

Yersion |Summer =l

Descri pti 0N |adding Information ta build my Summer SnapCharT | ;I

Save |

Once you click Save, you now have a new SnapCharT® to start working from. Build and
Save the following Summer SnapCharT®:

Fire hose used to Contractor Aabout 400:00 A4 .
Lost cooling

su%ge‘ﬁglmg N o,r):c::??orri(r?O) > CO takes CO falls Fire hose water to
g logs asleep ruptures Temp Water
Temporary Water Temporary Water Treatment Unit

Treatment Unit Treatment Unit —l—

On 5th week of 12 Break near where

. Monitoring temp h tating shifts hose connects to
Shift from 6 PM on heat exchanger our rotating shi buildin
to 6 AM outlet

Only 3 operators Hose connection

to cover 24 hour  — bout 75 yards from
operation heat exchanger

Contractor has "no
leeping on the job" [—

o sleeping policy
strictly enforced

No recent pressure
est performed on 20

policy year old hose
ose provided to
contractor by site
20
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Treatment Unit
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Shut-off disabled

History of sensor
giving spurious
readings

]

New sensor design
available but supervisor

Contract Operator |
doesn't hear alarm

Wearing double

|

to nearby diesel

earing protection du

No root cause )

analysis done on

doesn't know about it
{ spurious alarms

Supervisor didn't
check with vendo

Vendor had new

M

ensor available for
12 months

t

4:20:00 Abd

Resin

overheats

Est. Water

200°F, pH =3

About 4:30:00 Ak

Hot, low pH
water
released to
outfall

reported

across road

Water

-

flowing water

Plant operator
checks on

problem

Plant operator
finds ruptured

i hose and

sleeping CO

Potential EPA
fine of $100,000

y

e

(jumpered) by
ontract Supervisor

Eefore 5:00:00 A

No policy for
disabling automatic
shutdown devices

Didn't tell
his boss about
disabled jumper

Bad readings cause
plant shutdowns - site
Ops Mgr complains

L

Water from
ruptured hose

21

Plant operator
wakes CO who
manually shuts
ion exchange
inlet valve

About 8:00:00 Abd
Hot, low pH
water
discharge
stopped

Plant will be shut
down for 3 days

Cost of

(

production
$750,000

lost

J
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Causal Factors are Conditions or Events that could have prevented the incident or
lessened its severity and are designated by a dark triangle.

Step 3 of the 7-Step Process Flow is very similar to Step 2. In this case, you will now
identify your Causal Factors. Open your Summer SnapCharT®, then Save As an Autumn
SnapCharT®. To mark a Condition or Event as a Causal Factor, select the shape you are
interested in, then check the “Causal Factor” checkbox at the top of the SnapCharT®
window. A small triangle will appear above the indicated shape. Note that the
SnapCharT® with your Causal Factors must be identified as an Autumn

SnapCharT®.

For our example, we will identify 5 CF’s:

Fire hose used to Contractor About $000 A4 Lost cooling
su%ge‘ﬁglmg N o,r):c::??orri(r?O) CO takes CO falls Fire hose water to

T Wat T Vs " logs asleep ruptures Temp Water
smporary \ater | Temporary Water Treatment Unit

Treatment Unit |

Shift from 6 PM
to 6 AM

Monitering temp

on heat exchanger
outlet

o sleeping policy
strictly enforced

On 5th week of 12

hour rotating shifts

Only 3 operators
to cover 24 hour f—
operation

Contractor has "no
leeping on the job" [—
policy

on

Ol

Alarm sounds

Temp Water
Treatment Unit

Break near where
hose connects to
buildin

Hose connection
bout 75 yards from
heat exchanger

No recent pressure
est performed on 20
year old hose

ose provided to
contractor by site

Shut-off disabled

utomatic shut-off A
doesn't work

History of sensor
giving spurious
readings

Contract Operator |
doesn't hear alarm

New sensor design

available but supervisor
doesn't know about it

No root cause )
analysis done on

spurious alarms

Supervisor didn't
check with vendor

ensor available for
12 months

{ Vendor had new
s

Wearing double
earing protection due
to nearby diesel

22

(jumpered) by

Contract SupervisorT

No policy for
disabling automatic
shutdown devices

Didn't tell
his boss about
disabled jumper

Bad readings cause
plant shutdowns - site
Ops Mgr complains
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Save this SnapCharT®, and you now have 3 SnapCharT®s (Spring, Summer, Autumn),
one with Causal Factors identified.

Note that, as soon as you save the Autumn SnapCharT® with the Causal Factors, the
TapRooT® Software automatically generates blank Root Cause Tree®s for each Causal
Factor. In this example, there are 5 RCT’s ready to go.

One last note: The software automatically generates blank Root Cause Tree®s from your
Causal Factors only from Autumn SnapCharT®s. This prevents generating multiple
Root Cause Trees if you have Causal Factors identified on multiple SnapCharT®s. For
example, if you have Causal Factors identified on both your Autumn SnapCharT® and
your Winter SnapCharT® (for management presentations), we do NOT want the software
to generate blank Root Cause Tree®s from both SnapCharT®s. Therefore, the software
will only generate blank Root Cause Tree®s from Autumn SnapCharT®s. You must
identify your Causal Factor SnapCharT® as an Autumn SnapCharT®.

23

©Copyright 2012 by System Improvements, Inc., Knoxville, TN. All Rights Reserved Worldwide. Duplication Prohibited.



ATapRooT®
BV Changing the Way the
World Solves Problems

Root Cause Tree®

Now that we have taken you through the process of drawing SnapCharT®s and
identifying Causal Factors, out next step will be to utilize the Root Cause Tree® to find
the Root Causes.

TapRooT® performs a root cause analysis on each of the Causal Factors in order to find
the Root Causes of the Incident. So for each of the Causal Factors we identified during
the development of the Autumn SnapCharT®, we need to do a separate root cause
analysis using the Root Cause Tree®. In Step 3 of the process, we saved the Autumn
SnapCharT® with the Causal Factors identified. The software automatically generated
blank Root Cause Trees for each of these Causal Factors:

/2 TapRooTi Software - Windows Internet Explorer provided by Yahoo! &[]
6:\/ i ® | #2 x| [] hitp:fjweber tapront com| Taproot Defaul. aspx B> [Eeng 2+
| File Edit Wew Favortes Tools Help

J [ Favorites J Lo J ¥ v ® v Page~ Safety - Took -+ 3 @+

(& TapRooT@® Software:

E Activities > Current Audit/Investigation > Associated Documents Welcome, Ken Reedd
8 ASSOCIATED DOCUMENTS
© SnapCharT@ & Root Cause Tree®  Equifactor®  Change Analysis
TapRooT* € CHAP  Safeguards € Carrective Action
Associated Investigation/Audit Number Modified Date Causal Factor Title
EX-001 112212010 1257 AM CO does naot hear alarm
EX-001 51412011213 PM Fire Hose Ruptures
EX-001 11/28/2011 413 PM COfalls asleep
EX-001 9/21/2011 7:27 FM Automatic shutaff does notwark
DOCUMENTS *
REPORTS
PROCESS
NEW OPEN 7 STEPS DELETE
E
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To perform the root cause analysis, go to Step 4 on the 7-Step Process Flow Page.
Remember, the software has already generated blank Root Cause Tree®s, so we will

Open these Tree®s:

/2 TapRooT® Software - Windows Internet Explorer provided by Yahoo!

= 4 [&] htp: iwebex. taproot.com TeprotiDefault zspx

3| E3|

Bing

LIS

o~

| Fle Edt Wiew Favorites Tools  Help

J L+ Favorites J ok o R

(& TapRooT@ Software

J %5 v ®mm - Page~ Safety ~ Tods - g

@-

w
% INVESTIGATION PROC
2 Investigation Humber: EX-001
Investigation Title: Fish Kill Example
TapRooT* OPEN INVESTIGATION INFO SAVE CLOSE
Step Completed Process Step Techniques Manage Documents
Spring SnapCharT® OPEN
17 1 Plan Investigation - Get Started Root Cause Tree® OPEN
Equifactor® OPEN
Summer SnapCharT® OPEN
REPORTS * 2 2 Determine Sequence of Events qulf-?ACtF?@ SEE:
TrrEErT S Change Analysis OPEN
Autumn SnapCharT@ OPEN
12 3 Define Causal Factors Equifactor® OPEN
Safeguards Analysis OPEN
17 4 Analyze Each Causal Factor's Root Causes Root Cause Tree® | OPEN |
: Root Cause Tree® OPEN
~ 5 Analyze Each Root Cause's Generic Causes T AR oPEN
Corrective Action Helper® OPEN
~ 6 Develop & Evaluate Corrective Actions SMARTER MATRIX
Safeguards Analysis OPEN
- 7 Present/Report & Implement Corrective Actions Winter SnapCharT® —
Software Reports OPEN

Select the Root Cause Tree® you want to work on, click Open, then select the Root

Cause Tree® button:

/2 TapRooT Software - Windows Internet Explorer provided by Yahoo!

=& x]

@T\;v #9|| % |[&] bt imebex.taproot.com/TaprotiDefault aspx

j-)l Bing R~

| Fle Edt Wiew Favorites Tools  Help

J v Favorites J s o

€& TapRooT® Software

J 3 - o= - Page~ Safety - Tools - @l @~

Activities > Current Audit/Investigation > Associated Documents

 SnapCharT® & Root Cause Tree®

Welcome, Ken Reedil

TATED DOCUMENTS
 Equifactor®

 Change Analysis

TapRooT* © CHAP © Safeguards  Corrective Action
Associated Investigation/Audit Number Modified Date Causal Factor Title
EX-001 112212010 12:57 AM CO does not hear alarm
EX-001 011 213 P Fire Hose Ruptures
EX001 1 011413 M CO falls asleep
EX-001 9/21/2011 7:27 P Automatic shutoff does notwork

DOCUMENTS *

REPORTS *

PROCESS *

NEW

2

l_’_l
| OPEN I
5

7 STEPS DELETE
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& TapRooT® Software o ] B4

IMVESTIGATION [#Ex-001], Root Cause Tree®, Last Modified : 5/20/2010 2:24 Ph

CAUSAL FACTOR EDITOR

Causal Factor Information

Title

Root Cause Tree
Analysis Status

Comments

=

=" Departments
~[CHR
[~ kaintenance
- [ Operations

Save

Close

-~ Equipment

Help Root Cause Tree®

Analysis Summary

RELATED DEPARTMENTS RELATED EQUIFMENTS
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Root Cause Tree®

This is the primary tool for performing root cause analysis in the TapRooT® system.
This technique is a top to bottom flow, using a process of selection and elimination to
determine the Root Causes for a causal factor (listed at the top of the tree). To work
through the Root Cause Tree®, simply left-click on an item to select it, click again to
eliminate it, and click a third time to clear the item.

=1l ]

i TapRooTE Software

YWelcome System Administrator, Last Login @ 10/20/2010 135 P

|»

Causal Factor:  CO falls asleep

Back Page

| Close

TapRooT® Save

Root Cause Tree®

Help

[START HERE with each causal factor/ issue and select or eliminate each category fo find root causes |

S

HUNAN

PERFORMANCE
DIFFICULTY

“Naote: Consider

EgquifactorTh Analysis

_,#S‘psc‘ll‘n._‘

[

Human Performance
Troubleshooting Guide

(15 Questions)

Individual Performance

TOLERABLE DESIGH EQUIPMENT/ REPEAT
FAILURE PARTS FAILURE
DEFECTIVE MANTENANC
R NI
[ | 1
Specs Design Mot Problem Not Independent WMANUFACTURING ':C_"Ed""f
] To Specs Anticipated Review NI Action

corrective action NI

No PM for
for E Equip NI

environ
not

conzidersd

of

ment change{moc) NI

|

hazard analysis NI

STORAGE

[

corrective action
not yet implemented

Bazic Cause Catsgories
{on ba:f to Investigate

PR
quip
QUALTY CONTROL

trending NI

NI = Needs I t
Seas mpravemen Basic Cause Categories.

fon Dack;ﬁu Investigate

YWas a perzon excessively
fatigued,impaired
upset,bored distracted, or overwhelmed?

Yes

HUILAN ENGINEERING

VWORK DIRECTION

Team Performance

Dl?'mmmunlcﬁtlcna_cj,sm Ehﬁ'lgs

Tsrrcu_\ﬂrrepecscn haye hadandlsed a
written, proeedurs B0t O1THt -

Yes

WORK DIRECTION
PROCEDURES
HUMAN ENGINEERING

play a role in @M:

Yes
COMMUNICATIONS
ol TRANING
vee
=

|
Did Taluretnagres about the e

| [N

Root Cause Dictionary:

You can right-click on each item on the Root Cause Tree® to bring up a menu. This
right-click menu provides (among other things) access to the Root Cause Dictionary. This
supplies all of the definitions for each of the different areas on the Root Cause Tree®. By
selecting the Root Cause Dictionary from this menu, the definition of the associated
location on the Root Cause Tree® will appear. These definitions should be used as the
basis for any decision made while analyzing a Causal Factor through the Root Cause

Tree®.
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& TapRooT® Software o ] 53
R

IMVESTIGATION [#Ex-001], Root Cause Tree®, Last Modified : 5/20/2010 2:24 Ph

- F [omrrensen |
| |

MNo Comm. or Turnover NI Misunderstood tandard; SPAC (erSi Sare ctive
Mot Timely Verbal Comm = ar Mot Used Er = d EI.
no standard Admi Tols elation
comm. turnover — standard SPAC)N = comm. of corrective
&
system NI process terminalogy SPAC NI =~ infrequent action M|
not used — noSPAC i »
Iate tumover i — recently audits & cormective
communication process not - e — g MLSTICE changed evaluations action not vet
used Tn snaiah (a&e) implemented
i select ™ enforcement — a&elack
" r NI depth trending MI
furnaver ~ rqpedEliminate )
process NI t Unselect . = A5 way to = a3 & enotindependent
~ Itlng Root Cause Dictionary implement - employee
L is [ Analysis Comments(™) I L abilit communications MI
virl = — accountability L employee feedhack NI
“"|Report Description I
f Werk Direction

f EHuman Engineering Corrective Action Helper

— = I [

Waork = [ Preparation Selection of Eisi
Environment /5t nt m Worker rk

Human - Machine

Interface
— no preparation
= |abels NI ~ housekeeping knowledge - errors not — work package/ not no
= arrangement/ I E:iiesl?on detectable permit NI qualified supenisian
placement L hovcald required errors not L pre-job ﬂigued crew
L displays NI recoverable briefing NI teamwork Ml
[~ wet/slick manitering too upset
AN — lights NI many tems [~ walkdhu substance
- fanitaring g L Cheduling NI ahuee
alertness MI —ﬁ,s : * b
i = lock out /tag
= plantiunit = obstruction out il team
differences selection
= cramped = fall protection MI MI
= excessive quarters
liftinm P LI
S S _—

Right Click Menu

Right-click Menu
Other right-click functions on the Root Cause Tree® include:

Analysis Comments is a field that allows you to document the thought process
used to select or eliminate a part of the tree

Report Description is a field that allows you to describe the particular level of
the Root Cause Tree® in terms understandable to your audience when documenting the
analysis. This report description replaces the root cause path (Human Performance
Difficulty \ Procedures \ Wrong \ Typo for example) on the documentation if you choose
to use them.

Corrective Action Helper® opens a help section that will give you guidance
with ideas to fix every root cause listed on the tree. This section is described in more
detail later in this tutorial.
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For this example, I would like you to select and eliminate the 5 Root Causes in the above
picture for the first Causal Factor only. For a real analysis you would analyze all Causal

Factors. For the purposes of this tutorial we are only going to look at one.

Once you have selected and eliminated the proper items, select the Front Page button,
select Save, and then select the Close button to enter this analysis into the database. We
will now proceed to Corrective Actions.
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Corrective Actions

Before writing your Corrective Actions, we want to introduce you to several tools that are
provided to help you write more effective Corrective Actions.

SMARTER

When entering a Corrective Action (CA), you should follow a simple but effective
technique to make sure that the action being developed will solve the root causes found.
This technique is called SMARTER. This is a seven step review for any CA. Each of
these seven attributes should be included when writing your CA. The seven steps
include:

Specific (detail):
Corrective Action Description

Measureable (measurable CA plus measurable schedules):
Verification section of the Corrective Action Details

Accountable (Person, finding the proper accountable person)
Implementation Responsible Person / Department

Reasonable (Does the CA match the outcome and Root Cause)
Can be included on the Description of the Corrective Action Details

Timely (Schedules)
Due dates

Effective (Effectiveness Review)
Validation section of the Corrective Action Details

Reviewed (for unintended consequences)
Can be included on the Description of the Corrective Action Details

By measuring your CA by these seven criteria, you will build more effective Corrective
Actions and thus reduce the likelihood of recurrence and the risk and/or severity of any
re-occurrence.

Corrective Action Helper®

Another CA technique that is built into the TapRooT® System Software is called
Corrective Action Helper®. This help is provided for each level of the Root Cause Tree®
that could be selected as a possible Root Cause for a Causal Factor. This can be accessed
while actually developing your Corrective Actions in the software. Now we will
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continue with the Fish Kill Example, developing a CA. First, go back to the 7-Step
Process Flow, and OPEN a new Corrective Action:

/2 TapRooT® Software - Windows Internet Explorer provided by Yahoo! 18] x|
GT;;;-- [#3]| ¢ |[] rezpiimetesc teprost comiTagrostiDefaut 2spx =l>|[Fene [o]-]
| Fle Edt Wiew Favorites Tools  Help

J '+ Favorites J o g J %i - mm v Page- Safety+ Tooks - Gal (-

(& TapRooT@ Software

w
g INVESTIGATION PROCESS
8 Investigation Number: EX-001
Investigation Title: Fish Kill Example
TapRooT* OPEN INVESTIGATION INFO SAVE CLOSE
Step Completed Process Step Techniques Manage Documents
Spring SnapCharT® OPEN
17 1 Plan Investigation - Get Started Root Cause Tree® OPEN
Equifactor® OPEN
DOCUMENTS * Summer SnapCharT® OPEN
REPORTS * ~ 2 Determine Sequence of Events qulf-?ACtF?@ SEE:
CTEETS D Change Analysis OPEN
Autumn SnapCharT@ OPEN
17 3 Define Causal Factors Equifactor® OPEN
Safeguards Analysis OPEN
13 4 Analyze Each Causal Factor's Root Causes Root Cause Tree® OPEN
: Root Cause Tree® OPEN
~ 5 Analyze Each Root Cause's Generic Causes T AR OPEN
Caoarrective Action Helper® I OPEN I
~ 6 Develop & Evaluate Corrective Actions SMARTER MATRIX
Safeguards Analysis OPEN
- 7 Present/Report & Implement Corrective Actions Winter SnapCharT® = b
Software Reports OPEN ]

7-Step Process Flow

This will take us to the Corrective Action Editor, where we will work on writing our
Corrective Actions:
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=1E]

Corrective Action, Unsaved

CORRECTIVE ACTION EDITOR =

ROOT CAUSES

it Number =
=[Ex00 [ Fish Kill Example

Causal Factor

E| Fire Hose Ruptures

: Root Cause(s) |
= Equiprent Difficulty |
|

|
|
Associate With This A |
|
|

£ Preventive | Fredictive Maintenance

Caorrective Action Helper® Add Person | Add Depattment |

CORRECTIVE ACTION DETAITLS

Priarity  |Medium - Description =]
Cuorrective Action MNumber =

IMPLEMENTATION

Implementation Responsible Department | =l
Implementation Respansible Person | =l
e Date | -

Revised Due Date | -]

VERIFICATION
[ = E

Corrective Action Editor

This window is divided into 2 areas.

The top window (Root Causes) lists all the Root Causes that were indentified on
all of our Root Cause Tree®s, grouped by Causal Factor. Additionally, there are 2
buttons to Add Person and Add Departments to add people and departments to the drop-
down lists found in the Implementation, Verification, and Validation sections below.

The main window (with the right-hand scroll bar) will allow you to scroll down to
the Corrective Action Details, where we will start writing our Corrective Actions. This
window is divided into four sections:

Corrective Action Details section

a. Corrective Action number
b. Priority (Reserved for future use)
c. Details: Actual corrective action description
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Implementation, Verification, and Validation sections:

IS

Responsible Department drop-down.

Responsible Person drop-down.

Due Date and Due Date Offset. The due date is the date that the CA is required to
be completed. The Due Date Offset automatically sets the due date to be the
number of days after the last section of the CA is completed.

By filling out each section on the editor, you will ensure that you have a complete,
verified CA that will be measured for long-term for effectiveness (validation).

To fill in a Corrective Action:

1.

Select which root causes are associated with that particular CA. This is done in
the Root Causes section by placing a check mark next to the Root Cause. Note
that you are allowed to select multiple Root Causes to be addressed with a single
CA

Give the CA a number.

Write the CA in the Description field. Use the Corrective Action Helper® to give
you some ideas and guidance for writing your Corrective Action. To use the
Corrective Action Helper®, select the Root Cause you are trying to fix (it turns
yellow), then click the Corrective Action Helper® button. This will bring up the
Corrective Action Helper® Dialog. This dialog will provide you with ideas on
ways to fix a particular root cause, along with different reference documents that
could help the investigator through further research.

In the Implementation section, fill out who is accountable for completing the
CA, that person’s department, and the due date for completing the CA.

In the Verification section, fill out who will check to verify that the CA has been
completed. Describe how it is to be verified, who will do the verification, and the
due date for this verification.

In the Validation section, discuss how you will check to make sure the CA
actually fixed the problem. This will check the effectiveness of your CA. This is
often completed by conducting an audit to see if the mistake has reoccurs.

Once all of these sections have been filled in, click the Save button at the bottom
of the page. The Corrective Action is not saved until this button is clicked.
Click the Close button to exit the editor and start a new Corrective Action from
the 7-Step Process Flow.

For the Fish Kill example, fill in the information shown on the following figures. Don’t
forget to click Save, then Close to save your Corrective Action. You can then start a new
Corrective Action from the 7-Step Process Flow.
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| Corective Action, Unsaved |

CORRECTIVE ACTION EDITOR =

TapRooT*

ACTIVITIES » | Echeduling NI ¥
TOOLS » 5. Belection ofarker

DOCUMENTS » . Fatigued [T

Causal Factor
REPORTS » =1 GO does not hear alarm -

ROOT CAUSES

Corrective Action Helpen® Add Ferson | Add Department

PROCESS »

HELP »
ADMIN »

CORRECTIVE ACTION DETAILS

Update company palicy '1-0023 ta include time on /# time off ;I
requirements. These requirements should specify 12 hours off for
every 8 hours worked, LI

Friority IMedium 'l Description
Corrective Action Number |UU1

IMPLEMENTATION
Implementation Responsible Department |- Dperations =l
Implementation Responsible Person [ chiis Vallee, System Administrator =l

Due Date [11/2272010 =]
Revised Due Date | v[

VERIFICATION

i [ogemces = d

I
(m]

TapRooT® Software ] 4

| Corective Action, Unsaved |

HEvI S0 LILe Ldle I ;l ;I

VERIFICATION

TapRooT*
Verification Responsible Departrent |~ Operations =
Verification Responsible Person |Danvetinds, TapRooT User =l
& Due Date € Due Date Offset
Revised Due Date |—;l

REPQRTS » o ) Werify all 3 copies of the policy document have been updated as noted above, :l
Werification Plan
=
PROCESS » * Murmber of calender days following completion that due date is set.
VALIDATION
HELP »
Yerification Responsible Department |- Dperations =l
ADMIN » - — =
Verification Responsible Person |Ken Riesd. Systen Adtirisater =l
& Due Date © Due Date Offset

Due Date [a1/3172011 =] |

Revised Due Date | v[

Look at 3 work schedules in December and January. Ensure they meet the new :l
time on / time off requirements. Interview 4 woorkers to enzsure they are getting
more time off and are feeling more rested on watch. LI

Yalidation Strategy

" Mumber of calender days following completion that due date is set.

Save Close Help

| K1l




Access to Existing Corrective Actions

Changing the Way the
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To edit an existing CA or to simply see a summary of the Corrective Actions already
developed, return to the 7-Step Process page. In Step 6, click on the OPEN button, and

then select the CA you wish to edit or view.

Updating Status of Corrective Actions

As you complete the various portions of your Corrective Actions, you will want to update

them. You can do this from your software Landing Page, under My Responsible Items:

Corrective Actions \

Investigation # Investigation Title CA Number Corrective Actions Priority Due Date
0001 Wrong Drug Administer [ 002 Update Operafions Instruction STK-0034, discussi | Medium 07/05/2010
0001 Wrong Drug Administer | 001 Place labels on storeroom shelves indicating drug | Medium 07/09/2010
EX-002 Failed pump capacity ch | 001 Update overhaul procedure to include a new step, | Medium 07/3002010

1 Generate work order to fix light 234-4. Medium 08/06/2010
EX-001 Fish Kill Example oot Update company policy Wi-0023 to include time on | Medium 11/22/2010

1 I Inrdate nra-inh hriaf e tey ineliida the fall 4 i i 444NN

N E

Highlight the Corrective Action you wish to update the status, and click on the Status
button. This will allow you to type in a general status message, or allow you to sign off
that portion of the Corrective Action as complete.

& TapRooT® Software

TapRooT*

ACTIVITIES »
TOOLS »

REPORTS »

PROCESS »
HELP »
ADMIN »

Welcome System Administrator, Last Login - 112272010 11:34 AM

=10 ]

Responsible Department

Responsible Person

Carrective Action Details

Implementation Status

Responsible Department

Responsible Person

Verification Plan

Verification Status

CORRECTIVE ACTION STATUS

IMPLEMENTATION

Due Date |11r22r2010
Completion Date |

|Operat\ons

IChr\s Vallee, System Administrator

Update company policy W-0023 to include time on ftime off reguirements. These reguirements d

should specity 12 hours o1 far every 8 hours warked J
-
E
Il

Save Status | Cancel | Help | Submit As Completel

VERIFICATION

Due Date |11r29x2010
Completion Date |

“erity all 3 copies of the policy document have been updsted as noted above.

|Operat\ons

IDan Yerlinde, TapRooT User

K

< ]

Save Status | Cancel Help Subrait A= Cormplete |
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Reports

There are 2 options for generating reports from within the TapRooT® Software:
Individual Investigation Reports

These reports are unique to each Investigation. The reports allow you to print and export
the results of each investigation. To access the reports, go to the 7-Step Process, and
click on the New Software Report button in Step 7.

Global Reports

These reports give an overview of all the Investigations or Audits that are in your

database. Items such as Corrective Action and Root Cause Distribution reports are
available. You can access these reports from the left menu Reports item.
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Tutorial Summary

You are now prepared to work through the TapRooT® System Software and investigate
problems and issues for Root Causes. This software is designed to be used as a tool in
the hands of trained TapRooT® investigators. This tutorial is not meant to be used by
untrained people with the expectation that they will now understand the TapRooT®
investigation process. Rather, it is designed to help those that are already trained in the
TapRooT® techniques get the most out of the software tools.

This tutorial covered an industrial accident and subsequent Investigation. Be aware that
the tool can also be used in a proactive manner by helping you perform audits of
processes before an Incident occurs. The Audit database utilizes the same principles and
techniques to approach an Audit or observation. The only difference would be the reason
for the Audit. All of the other TapRooT® techniques still apply.

There are several other TapRooT® techniques included in the software. These include:

1. Equifactor®: This technique is used to evaluate an equipment problem. It helps
the user get to the physical cause of a failure, allowing the user to then use the rest
of the TapRooT® tools to understand the real root cause of the failure.

2. Safeguards Analysis: This technique is used to analyze the strengths and
weaknesses of a system. You can make a Safeguards list containing Hazards,
Targets, and Safeguards that apply to a particular investigation, and then identify
in your SnapCharT® (using the Safeguards walls) the location of those
Safeguards, along with the location of new Safeguards that will be added as part
of CA development.

3. Change Analysis: Change Analysis is used to investigate any change that
occurred in the systems that apply to the incident or problem. This utilizes a series
of questions to evaluate if there was a change and if so, what was the impact.

4. Critical Human Action Profile (CHAP): This technique is used to conduct a
detailed task analysis that is then used to identify and evaluate critical human
actions that occurred during an incident.

Please review the topics listed above to get the most out of the TapRooT® System
Software. They are covered in great detail in the TapRooT® Book. All of these
techniques can be accessed in the software from the 7-Step Investigation Process page.
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