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The injury and mortality statistics for construction demonstrate the need
for safety vigilance. Contractors cannot be satisfied with meeting OSHA
requirements but must also invest in finding ways to achieve meaningful
reductions in accidents, which cost lives, property, time, and money. This
session provides two discussions of safety initiatives that are currently
producing measurable results in construction. First, hear how “lean” tech-
nology, which has been successful in the manufacturing industry, can be
implemented in a construction setting. A subsequent discussion provides
an overview of an aggressive fleet safety program that incorporates mul-
tiple risk reduction strategies. Risk managers will learn techniques for im-
proving their overall performance and insurance professionals will learn
how to help their clients help themselves.
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At Construction Program Group we pride ourselves on the ability to 
respond to the needs of our clients. As a single-source Managing 
General Underwriter (MGU) dedicated exclusively to the construction 
industry, CPG is the go-to team of underwriting, loss control and 
claims specialists. We offer a comprehensive, creative approach 
to handling risk by providing innovative, custom-designed solutions 
tailored to our client’s unique requirements. 

� Licensed in 50 States � Open to all Agents and Brokers � CA License # 0799319 

UNDERWRITING THE FUTURE OF CONSTRUCTION

A DIVISION OF SPECIAL RISK RESOURCES INSURANCE AGENCY, INC.
A DIVISION OF SPECIAL RISK RESOURCES INSURANCE AGENCY OF NEW YORK, INC.

For further information, please contact us at: 
CALIFORNIA — 55 South Lake Avenue, Suite 560 � Pasadena, California 91101 � 800.830.6057
NEW YORK — 199 Water Street, 11th floor � New York, New York 10038 � 212.479.5000
FLORIDA — 222 Lakeview Avenue, Suite 510 � West Palm Beach, Florida 33401 � 561.253.2504
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Terry Madden
Corporate Value Stream Coordinator

KS Industries LP

Mr. Madden is a copresenter for Workshop J, “Cutting-Edge Safety,” on Wednesday morning. He has

been involved with KS Industries transformation to lean since its inception in 2002. He currently serves

KSI as the Corporate Lean Value Stream Coordinator. He brings a great deal of safety expertise to this

position having been KSI’s Corporate Behavioral Based Safety Facilitator and then a Field Safety Coor-

dinator prior to taking this assignment.
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 CUTTING-EDGE SAFETY—APPLYING LEAN

Terry Madden  
KS Industries LP

I. Why do Lean

A. Lean is profitable

1. Case studies show this over 
and over

2. We are all in business to be 
profitable and this fits into any 
business strategy

B. Lean is safe

1. There is a common misconcep-
tion that working  in a Lean 
environment means throwing 
safety out of the window

2. Case studies show that Lean 
businesses are safer to work 
for 

II. Overview of Lean

A. What is Lean? 

1. The total elimination of waste

2. The two basic categories of 
waste

3. Seven forms of waste

B. Seven forms of waste

1. Correction

2. Overproduction

3. Motion

4. Material movement

5. Waiting

6. Inventory

7. Processing

III. Standardized Work

A. All work shall be highly specified 
as to

1. Content

2. Sequence

3. Timing

4. Outcome

B. Standards should be set by team 
leaders and the workers

C. Standards represent the best-
known way to do a particular job

D. Standards are a baseline for con-
tinuous improvement

IV. Root Cause Failure Analysis

A. Formal RCFA processes 

B. The 5 Whys

1. Easily used 

2. Simple and to the point

3. Employees are trained to look 
for the root cause rather than 
the symptoms

V. The 5S Strategy

A. How does 5S work?

B. What are the 5 S’s?

1. Sort

2. Set in order

3. Shine 

4. Standardize

5. Sustain
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1

Applying Lean 
Manufacturing Concepts 

to The Construction 
Industry

-

2

Company Background

History: 
• Started in 1960 as Ken Small Construction, Inc.  
• Through the 60’s, 70’s and 80’s grew from a one 

man operation to fully integrated mechanical 
construction company serving the upstream oil 
production industry.

• In the 90’s moved from reactionary culture to a 
proactive culture for safety, quality and 
customer satisfaction. 

• Mid 90’s acquired ASME code, piping & structure 
fabrication, and machine shop facility naming it 
KS Fabrication and Machine, Inc. (KSFM).

• Services expanded to industrial customers.
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13.00

8.50
8.33

8.67

8.29

8.71
8.57

8.43
8.29

8.57

8.00
8.15

8 8
7.8 7.8 7.8 7.9 7.8 7.7 7.8 7.8

7.6
7.4

7.6

9.00 8.83
9.17

8.50

10.20

0

0

0

0

0

0

0

0

Ja
n.

Feb
M

ar
.

A
pr

il
M

ay

Ju
ne Ju

ly

Aug
us

t

S
ep

t.
O
ct
.

N
ov

.
D
ec

Ja
n.

Feb
.

M
ar

A
pr

il
M

ay

Ju
ne Ju

ly

Aug
us

t

S
ep

t.
O
ct
.

N
ov

.

D
ec

.
Ja

n.

Feb
.

M
ar

A
pr

il
M

ay

Ju
ne Ju

ly

3

KSI Safety Record 1997 - 2004
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Introduction to Lean

• Lean is a system of principles, practices, 
tools, techniques and human behaviors. 

• The heart of all of these according to 
the Father of Lean Taiichi Ohno is

Total Elimination of Waste (Muda)

6

“The basis of the 
Toyota Production 

System is the 
absolute elimination of 

waste.”

“Eliminating waste must 
be a business’s first 

objective”

(Taiichi Ohno)

“The basis of the 
Toyota Production 

System is the 
absolute elimination of 

waste.”

“Eliminating waste must 
be a business’s first 

objective”

(Taiichi Ohno)
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Identifying Waste

• You first must know and understand what 
waste is before you can eliminate it.

• Waste (muda) is “Any human activity which absorbs 
resources but creates no value”

– Type 1 Muda - activities that create no value but are unavoidable 
with current technologies and production assets

– Type 2 Muda - activities that create no value and are immediately 
avoidable

(Lean Thinking: Banish Waste and Create Wealth in your Corporation 
- James P. Womack and Daniel T. Jones)

• Waste (muda) is “Any human activity which absorbs 
resources but creates no value”

– Type 1 Muda - activities that create no value but are unavoidable 
with current technologies and production assets

– Type 2 Muda - activities that create no value and are immediately 
avoidable

(Lean Thinking: Banish Waste and Create Wealth in your Corporation 
- James P. Womack and Daniel T. Jones)

7
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The 7 Forms of Waste
1.  Correction   Repair or Rework, Quality Problems (Defective Parts), Schedule Variances

2.  Overproduction   Producing More Than Is Needed or Before It Is Needed (Parts, 

Products, Information, etc.)

3.  Motion   Unnecessary Human Movement 

4.  Material Movement Unnecessary Transport of Raw Materials, Parts, Paperwork, 

Information, Finished Goods, etc. 

5.  Waiting (Delays) Any Non-work Time Waiting for Tools, Parts, Supplies, Information, etc.

6.  Inventory   Maintaining Excess Inventory of Raw Materials, Work-in-Process, Finished 

Foods, Information, etc.

7.  Processing (Overprocessing)   Doing More Work Than Is Necessary, or Making Work 

More Complex Than Is Necessary

1.  Correction   Repair or Rework, Quality Problems (Defective Parts), Schedule Variances

2.  Overproduction   Producing More Than Is Needed or Before It Is Needed (Parts, 

Products, Information, etc.)

3.  Motion   Unnecessary Human Movement 

4.  Material Movement Unnecessary Transport of Raw Materials, Parts, Paperwork, 

Information, Finished Goods, etc. 

5.  Waiting (Delays) Any Non-work Time Waiting for Tools, Parts, Supplies, Information, etc.

6.  Inventory   Maintaining Excess Inventory of Raw Materials, Work-in-Process, Finished 

Foods, Information, etc.

7.  Processing (Overprocessing)   Doing More Work Than Is Necessary, or Making Work 

More Complex Than Is Necessary

8
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Correction
Repair or rework

• Repair or rework wastes time and 
resources at every level of the 
organization

• This includes physical parts and equipment, 
data, decisions, recommendations, invoices, 
work requests, safe work permits, etc.

• Correction means doing it twice, which 
doubles an employee’s exposure to risk

Muda

10

Motion
Unnecessary human movement

• Unnecessary movement (walking, 
reaching, lifting, etc.) wastes time 
and energy
– Walking back & forth between equipment 

and a truck to get tools or parts
– Walking back & forth between the 

drawing table and a document storage 
area to get information

– Going to a warehouse to get parts

Muda
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Material Movement
Unnecessary transport of raw materials, parts, 

paperwork, data, finished goods, etc.

• Unnecessarily moving materials wastes 
time, energy, resources, and increases 
the likelihood of injury
– Moving work-in-process from the field to a 

fab shop, or from one fab shop to another

– Moving an engineering recommendation 
from one area to another for review

– Moving pipe from location to location

Muda

12

Customer Kaizen Event

• Value Stream Mapping Exercise showed 
that each piece of pipe being delivered 
was being touched 7 or 8 times
– Delivered to supplier

– Material moved to the supplier’s field yard

– KSI unload and count

– Move to fee A storage area

– Reload when needed and take to lay down area 

– Crew welds up double joints of pipe (to save time)

– Next crew drags pipe onto supports and welds 
together
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A New Way To See

• Pipe is loaded onto a delivery vehicle in the 
morning depending on how much pipe was used 
the day before.

• The delivery crew delivers the pipe to the 
field so it can be laid out for the welders as 
they need it.

• Less time picking up pipe and handling it 
means less opportunity for injury and 
increased profitability.

• 50% reduction.

14

Kan Ban Delivery Vehicle
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Waiting
Any non-work time waiting for...

• Waiting for parts

• Waiting for decisions or direction

• Waiting for data or information

• Waiting for recommendation

• Waiting for supplies

Muda

16

Inventory
Maintaining excess inventory of raw materials, 

data, work-in-process, or finished goods

• Inventory hides waste and defects
– Materials that have been fabricated and 

stored for various projects
– Backlog of well workover jobs
– A batch of engineering recommendations
– Massive amounts of data being stored 

for use at a later date or never used at 
all

Muda
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(Over)Processing
Doing more work than is really necessary, or 
making work more complex than is necessary

• Doing more work tends to keep people 
“busy,” but adds no “value”
– Writing a comprehensive legal agreement 

when a simple agreement would suffice

– Replacing more parts than necessary

– Spending extra time doing more analysis 
than is really necessary

• Unnecessary complexity

Muda
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Standardized Work

19

- Standardized Work Defined -

“All work shall be highly specified as 
to content, sequence, timing, and 

outcome”

HBR article - Decoding the DNA of the Toyota Production 
System 

(Steven Spear and H. Kent Bowen)

Standardized Work
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Standardized Work

• Standards should be set by team leaders and the workers
• Standards represent the best-known way to do a particular 

job
• Standards are a baseline for continuous improvement

• Standards allow for “management by sight”
• Standardized work is a tool by which to “hold the gains”

• Standards should be set by team leaders and the workers
• Standards represent the best-known way to do a particular 

job
• Standards are a baseline for continuous improvement

• Standards allow for “management by sight”
• Standardized work is a tool by which to “hold the gains”

Standardize

Improve

Stabilize

20

21

Special 

Reminders

Procedure Overview Instructions & Explanations

7 min. setup 

20 sec. Cycle time
1 1.2 Shear Blade Adjustment

2 1.3, 2.6 Control panel

Std Site Clothing 

and PPE Req’d 

Eye protection

Hearing 

protection 

  Hand protection 

  Warning 

1 Picture on front 

side 

1 Enlarged 

picture on reverse 

side 

  Obtain all tools 

& materials listed 
on reverse side 

 Guards or 

shields

  Measurement 

check or chart

1 Setup 

Equipment 

and Load 

Material 

2 Cut Material 

3 Clean Up 

1.1 Complete pre-checks listed under pre-

checks on back side of this page 

1.2 Adjust shear blade stops for desired 
metal thickness 1

1.3 Set back stop for specified cut length 2

1.4 Check hold down rams to be in the up 

position 3

1.5 Load material onto machine 4

Keep hands away from yellow guarded 

areas and moving parts        

1.6 Set material firmly against back and side 

stops 4       

2

2.1 Start shear (push green button on control 
panel) 

2.2 Depress foot pedal until cut is heard, 
release immediately  

2.3 Measure 1
st
 piece for accuracy 

2.4 For multiple same size cuts, return to 1.6 

and repeat steps 
2.5 Reset hold down rams to up position by 

holding full cycle and release 

2.6 Shut off machine (push red button on 

control panel) 
2.7 Flip breaker to off/down position 3

3

3.1 Remove cut material from back of shear

3.2 Pick up scrap from front/rear of shear 
3.3 Remove excess material from shear 

table 

3 1.4 Load plate with rams in up position 

4 2.2 Foot pedal 

Adjust backstop 

with black buttons 

Display shows 

setting.     
2.125 = 2-1/8’’ 

example

Load plate 

against stops 
Rams in up 

position 

Depress foot pedal to cut   

(Green/on)

(Red/off) 

Adjust to 

metal 

thickness 
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Root Cause Failure Analysis

23

• Every Employee is trained to look for the

root cause of waste, failures, and problems

• Formal RCFA processes

• 5 Why’s (most common)

• People are expected to, and recognized

for, finding the root cause of failures 

Root Cause Failure Analysis Is 

Foundational to Sustaining the Gains
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5-Why’s Exercise 
Jefferson Memorial

True Story

Problem:

Excessive amounts of 
seagull droppings were 
requiring the monument to 
be pressure washed much 
more frequently than other 
memorials, causing erosion 
and deterioration of the 
granite. 

25

How Might We Stop the Seagulls 
from Swarming to the Jefferson 

Memorial?

• Elaborate system of spikes and nets (high-

cost solution)

• Loud noises to chase off the birds (and 

tourists)

• Kill the birds

• Or, let’s ask “why?” several times...
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• The Jefferson Memorial is requiring excessive 

power washes.  Why? 

• Because seagulls are swarming to the 

monument and depositing large amounts of 

droppings.  Why?

• Because they are feeding on an unusually large 

amount of spiders living under the roof line.  

Why?

• Because the spiders are feeding on an 

unusually high number of midge flies as they 

hatch throughout the day.  Why?

• Because midge fly larva is literally caked under 

the roof line of the memorial.  Why?

27

Root Cause...

• As it turns out, the lights that illuminate the 
memorial were set to come on automatically 20 
minutes before dusk.  This twilight condition created 
a ideal condition for midge flies to mate.

Solution:  
The automatic lights were reset to reduce the 

twilight condition
Result:

– Fewer midge flies
– Fewer spiders
– Fewer seagulls
– Less droppings
– Fewer power washings
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Given our general disposition to 
react to problems, rather than 
looking for the root cause, how 
many birds has your organization 
been killing?

29

RCFA in Construction

• Employees walking in a busy street due to 
the sprinklers being on in the morning 
keeping the sidewalk wet

• KSI employees are learning to see and able 
to react to problems immediately rather 
that waiting for something to happen

• Asking why reduces risk in the 
workplace
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Just in Time
As Opposed to 

Just in Case

31

Pull System Batch 

&

Queue

“… let the customer pull the product from 
you as needed, rather than pushing the 
products, often unwanted, onto the 
customer.”
Lean Thinking - James Womack & Daniel Jones

• Downstream processes withdraw what they 
need when they need it – including safety 
supplies

• Upstream processes only build/replenish what 
is used
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Auto Crib for Small Parts and 
Safety Supplies

• Supplies available at any 
time 

• No longer a need to have 
someone man the space to 
give these things out. (Non 
value added time)

• The supplier adds material 
once a week as it is 
needed

33

Batch & Queue  vs.  Continuous 
Flow

Batch & queue processes lead to inventory (raw 
materials, work-in-process and finished 

goods) -overproduction (MUDA!)

-Whereas-

Continuous flow leads to providing a part, 
product or service “just-in-time,” one piece at 

a time

=
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Jidoka - Autonomation
(Humans - Machines)

35

Jidoka - Autonomation

• Defective work should never be passed on to 
disrupt flow in a subsequent process

• Every worker is committed to correcting 
defects in their area, and is empowered to 
stop the line to prevent passing on a defect

• Poka-Yoke (mistake-proofing) is used to 
minimize defects in all forms of work
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Align, Empower, Improve

Align:

• Standardized Work

• Customer/Supplier

• Clear Expectations

• Visual Controls

Empower:

• Highly Trained and Multifunctional Workforce

• Decision-Making at the Lowest Levels

Improve:

• RCFA

• Strive for Perfection

• CI Mindset

• CI Skills at Every Level

• Highly trained

and multifunctional

workforce

•Decision-making

at the lowest levels

• Strong customer focus 

(internal & external)

•Minimize complexity -

Keep it simple

•CI mindset
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5S Strategies

5S Purpose and Goals 

5S Element Purpose Goals 

Sort Eliminating what is 
not needed 

• Eliminate unnecessary items 

• Create means to keep them out of the 
environment 

• Regain valuable space 

• Eliminate safety hazards caused by clutter 

• Produce more positive environment 

Set in Order Creating the most 
effective physical 
layout possible 

• Design space that supports work flow 

• Create structure that supports neatness 

• Organize tools, equipment, and materials 
in a way that facilitates efficient operations 

Shine Establishing a clean 
environment 

• Remove clutter, debris from environment 

• Identify problems through inspection and 
initiate a correction process 

Standardize Creating standard 
ways of doing/storing  
things so anyone can 
do/find anything 

• Establish standards that describe how 
things should exist 

• Establish communication devices so that 
everyone may understand how things 
work 

Sustain Integrating 5S 
principles into the 
culture of the 
organization 

• Form 5S habits 

• Integrate 5S into the organization’s culture 
such that it becomes “the way things are 
done around here” 
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Example of (5S / Visual Control) at 

KS Industries

Before After

40

Example of (5S / Visual Control) at 

KS Industries

Before After
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Example of (5S / Visual Control) at 

KS Industries

Before After

42

Working Smarter Not Faster

• Hire 5

• Work them smart like 10

• Pay them like 8
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When We Work Smart

• We allow more time for our employees 
to do what we pay them for

• Customer focused is not just some 
outside group, it is the next process 
downstream from yours

• By removing the barriers to great 
performance our employees are more 
able to take the time to be safe

44

2004 Recognition & Awards
ChevronTexaco Presidents recognition for 
accomplishments in safety and environment (PRAISE) 
2004 – 1,500,000 man-hours without lost time injury

ChevronTexaco Presidents PRAISE 2004 – 12 
consecutive months without a recordable injury

Shell E&P 2004 safety recognition award for two 
consecutive years without a recordable injury
Associated Builders & Contractors, Inc. 2004 Safety 
Training Evaluation Process (STEP) Platinum Award

Associated Builders & Contractors, Inc. 2004 
Accredited Quality Contractor (AQC) Award
Aera Energy, LLC Continuous Improvement 2003/2004 
Business Plan Award
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