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About OMEP

Oregon Manufacturing Extension
Partnership

Part of National Program (NIST)

Mission:

Create a stronger Oregon economy by helping small to
mid-sized Oregon manufacturers transform the way they
do business to become more competitive in the global
market place.
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Lean/Green Duet - Overview Topics

A Defining Lean and Green - (adagio)
AWhy Lean/Green makes sense - (andante)
A Case study & results - (crescendo)
ATools - (allegro con spirito)

A Business Model - (allegretto)



Lean - Definition ﬂ

LEAN:

The systematic and relentless elimination of waste
In all forms.

The key word Is relentless.
It implies a never-ending process
of continual improvement.




Lean = Eliminating Waste

Value-Added Non-Value-Added

Overproduction

Waiting

Transportation
Non-value-added processing
Excess inventory

Defects

Excess motion

Underutilized people

Dy v v Dy Dy Dy Dy Dy D

Environmental waste

Typically 95% of all lead time iswalueadded. 6




Environmental Waste - Definition

Environmental Waste i anything other than the

minimal amount of equipment, materials, parts, space, and
time essential to add value to the product

AEnergy Waste
Heating, cooling, lighting

AResource Waste
Raw material, space, equipment, water

AProcess Waste
Scrap, rework, emissions, excess packaging

ASolid Waste
Hazardous material, landfill



What Lean Does ﬂ

Lean reduces the capital and time intensity of
manufacturing products

$$
&

Time




Lean Philosophy om=p

Business philosophy i shorten time line between
customer order and product shipment by eliminating
waste. ----------- (1t 0s about <cas
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Green Manufacturing

Green Manufacturing

A A method for manufacturing that minimizes
resource consumption, waste, and pollution

A Goals achieved through product and process
design (ulti mate goal : N
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Why Lean and Green Go Together

LEAN <) GREEN

AEnvironmental wastes are
practitionerso continuou

A Lean can be leveraged to produce more
environmental improvements

AGreen fills key dAblind s
Lean implementation
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Green on Lean Coattails

Lean and Green Savings Overlap

Savings from
Lean

$$
Savings from
Green

TIME >
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Green Implications

A Companies already committed to Lean have tools
and wisdom to address Green Manufacturing

A Unless environmental impacts are considered, not
all costs are being addressed

A A true Lean Enterprise is committed to removing
waste in ALL forms

13



Case Study 1 Pilot Project

Client: Woodfold Mfg Inc.

Custom wood products, specialty doors and
window louvers

Project Partners:

OMEP
| Lean expertise

PPRC (Pollution Prevention Resource Center)
I Michelle Gaither i Environmental expertise

14



Case Study 1 Pilot Project

Purpose

lllustrate benefit of combining Lean and
Environmental tools

Area of Focus
Louvered panel paint line

15



Louver Paint Line Improvements

Lean Improvements

A WIP reduced from 58 to 40 units

A Mixed model line i paint and stain flow together
A Better flow and line balance

A Throughput i 20% potential capacity increase

16



Louver Paint Line Improvements

Green Improvements at Woodfold
A Optimized paint transfer efficiency

A Reduced:

energy consumption

| water use
| solid waste

raw material consumption

particulate emissions

17



Louver Paint Line Improvements

Woodfold T Water Reductions

Revised methods and criteria for flush water for
line purging.

Reduced water consumption by about 50% for
this function T from 12 gallons/day to 6
gallons/day.




Louver Paint Line Improvements

Woodfold T Energy

Reduced energy associated with
evaporating paint line flush wastewater
stream.




Louver Paint Line Improvements

Woodfold 1T Material Use

A Reduced overproduction of custom color
paints by 48 gallons/year.

A Increased paint transfer efficiency for
lacquer from 15.9% to 19.7% and for
primer from 39.6% to 42.4%.

Minimum Fill

Before After

20



Louver Paint Line Improvements m

Woodfold 1 Waste Reductions

AOverproduction of custom paint colors

AFound recycler for 1,000 pounds/mo of
flexible PVC scrap

AReduced filter wastes

AReduced overspray




Louver Paint Line Improvements

Woodfold 1 Particulate Emissions

Actions:

A Changed to a zipper-mounted filter system for
paint booths.

A Improved spray transfer efficiency

Results:
A Eliminated particulate emissions and increase
longevity of the filters.

A Also Reduced labor for filter changeout and added
156 hours of available paint booth time.




Environmental Savings

Reductions | Source of SavingsAnnual Cost Savingype of Saving

Labor / New filter system $ 3,800 > 160 hrs
Inc. capacity
Material New paint container $ 1,440 48 gallyr
design
Transfer Efficiency $ 34,530 102 gal primer
/980 gal lacquer
Emissions Transfer Efficiency Not quantified 968 Ib VOC/ 82 Ib
HAPS
Disposal PVC scrap to $ 670 6 tons PVC
recycler
Filters $ 953 50% reduction
Water New flush/purge $ 40 2600 gal
Energy Less evaporation $ 3,300 120,000 kwh

| Total $45,000



Green on Lean Coattails

$$

Lean and Green Savings Overlap

Savings from
Lean

Approx. 85%

Savings from
Green

Approx. 15%

TIME >
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Suggestions to Integrate Lean & Green m

A Include environmental wastes in lean trainings

A Include staff; convince
them of the great value they add to the project.

A Highlight environmental opportunities/items in different
than lean (during VSM, 58S, kaizen)

A Encourage companies to invite P2 or environmental
perspective (s) from Aoutsid
company)

A Use comprehensive P2 or EH&S checklists during
mapping and implementation

A Use environmental cost accounting with metrics

A Encourage P2/EH&S to Include
A Lean Expert in Green?

Breen



Method Used OM=P

Lean/Green Wastes
ldentified Using
Value Stream Mapping



Value Stream - Definition

Value Stream

All steps, Value-Added and Non-Value-Added, required
to bring product from raw material to customer

VALUE STREAM iy

PROCESS PROCESS PROCESS CUSTOMER

STAMPING WELDING ASSEMBLY ,'
CELL

RAW FINISHED
MATERIAL PRODUCT

27



Definition of Value Added

Value Added

A Any activity that changes the market form or function of
the product or service.

Things the customer is happy to pay for.

Non-Value Added

A Any activity that does not change market form or function.
(Although it may be necessary.)

A These activities should be eliminated, simplified, reduced,
or integrated when possible.

28



Basic Value Stream Mapping

Process Flow

29



Value Stream Map om=p

Process Flow

PROCESS PROCESS & .& PROCESS

9 events

3 add value i 6 are waste

30



Transactions

Production [+ Purchase
Control =Z Qrder Customer

Schedule

-

PROCESS PROCESS @Il

N I3 PROCESS

How about these transactions? 9 events
3 add value i 6 are waste

How many are there?

Do they add value to the product?

31



Lead Time lllustration

Days

Mins

Days

Mins

Days

Mins

Days

Leadtime- Weeks

VA time Mins
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Material Reduction

2 Ibs. 4 I_bs. 4 I_bs. ) Initial Weight = 10 Ibg
2 Ibs. 1 !b. 3 Ips. Final Weight = 6 Ibs

Days Days Days Da_lys Leadtime- Weeks
Mins Mins Mins VA tlme_ Mlns
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Consumables

Energy/Water Energy/Water Energy/Water

Natural Resources |  Natural Resources |  Natural Resources |

|
l |

-

|
l

_»

| Pollutants | Pollutants | Pollutants
LR.e_S(EICG Waste LRiso_uIce Waste LRiso_uIce Waste
2 Ibs. 4 Ibs. 41bs. ) Initial Weight = 10 Ibp
2 lbs. 11b. 3Ibs. Final Weight = 6 Ibs
Days Days Days Days Leadtime- Weeks
Mins Mins Mins VA time Mins
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Lean/Green Value Stream Map




