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The American Toyota 
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Aerial View 
US41 

TMMI Property: 1,160 acres; 4 million square feet  under  roof 
(size of 70 football fields) 
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TMMI - Employment 
  
           4,500 talented & dedicated 
         team members 

 
 
       Currently, 700-plus Aerotek  
          variable workforce 

 



TMMI – Our Products 
West Plant 
 Sequoia 
    - Full-size sport utility vehicle 
 

 Highlander Gas and Hybrid 
    - Midsize sport utility vehicle 

East Plant 
   Sienna 
 - Minivan 



Highlander Hybrid 

$430 million investment 

400 new jobs 

Production start late 2013 



 More than 30,000 visitors 
 Great for school groups, 

organizations, corporate 
outings and individuals 

 Community conference 
rooms available 

Toyota Indiana Visitors Center 



“Cycles of Nature” 
All people and communities 
are subject to the natural 
cycles of the earth. Toyota 

is committed to undertaking 
“monozukuri” 

(manufacturing) that strikes 
a harmonious balance with 
nature in order to carefully 

sustain the global 
environment. 

“Cycles of Industry” 
An industry creates new 

value, while spawning the 
birth of a new industry— 
such is the way of the 

cycles of industry. Toyota 
endeavors to be a driving 

force behind the 
development of 

sustainable 
industries. 

Toyota Global Vision 2020 
 



“When the well runs dry, we know the 
worth of water” – Benjamin Franklin 
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TMMI 
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Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Water Usage Problem Solving 
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Current FY13 Goal

Water Usage (Gallons/Veh) 

GAP = 48 Gallons/Veh 

 Step 1: Clarify the Problem (Visualize) 
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 Step 1: Clarify the Problem 

Water Usage Problem Solving 

Problem Statement: 
Current water consumption is above the FY13  
water target. 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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 Step 2: Break Down the Problem 

Problem to Address: 
Reverse Osmosis (RO) Filter 
is the highest water consumer in  
Facilities  



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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 Step 3: Set a Target 
 

856 

808 
780
790
800
810
820
830
840
850
860

Current FY13 Goal

Water Usage (Gallons/Veh) 

GAP = 48 Gallons/Veh 

Target: 
Reduce water usage by 48 gallons per vehicle  
 by end of FY13. 



Additional Concern:  
RO water usage increase 

 Installing HPH system to eliminate 
steam in Paint Air Supply Houses 
– Huge Energy Savings 
– Replaces steam with high pressure RO 

water mist 

 Even greater increase in RO water 
usage during dry months 
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Air Supply House 
Basic Operation 

Outside AirOutside Air

Step #1 – Outside Air  
Intake 



Natural Gas

Outside AirOutside Air

Air Supply House 
Basic Operation 

Step #2 – Natural  
Gas Heating 



Natural Gas

Outside Air

Chilled Water

Outside Air

Air Supply House 
Basic Operation 

Step #3 – Chilled  
Water Humidification  



Natural Gas

Outside Air

Chilled Water

Steam

Outside Air

Air Supply House 
Basic Operation 

Step #4 – Steam  
Injection 



Air Supply House 
Basic Operation 

Natural Gas

Outside Air

Chilled Water

Steam

Chilled Water

Outside Air

Step #5 – Chilled  
Water Cooling 



Air Supply House 
Basic Operation 

Natural Gas

Outside Air

Chilled Water

Steam

Chilled Water

Steam

Outside Air

Step #6 – Steam  
Heating 



Air Supply House 
HPH Operation 

Natural Gas

Outside Air

Chilled Water - Removed

High Press Humidification

Chilled Water – Reduced

Steam – Reduced

Outside Air

HPH replaces steam 



Basic RO Principals 
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What is RO? 
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The diffusion of 
solvent across a 
semi-permeable 
membrane that 
separates two 
solutions of 

different 
concentration 

Osmosis 



What is RO? 
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The pressure 
that must be 

applied 
to a 

concentrated 
solution 

to prevent 
osmosis 

Osmotic Pressure 

Head 
Pressure 



What is RO? 
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Reverse Osmosis Applied 
Pressure 

Reversing 
osmotic flow by 

applying a 
pressure in 

excess of the 
osmotic 
pressure 
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What is RO? 
RO Membrane 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Original RO Design 
Permeate to tank/process: 
180 Gal/Veh 

Reject to holding "pool":  
60 Gal/Veh 

240 Gal/Veh  
NPW  

1µ pre - filter 

RO Demand = 240 Gal/Veh  

Existing 2 RO units 

Permeate to tank/process: 
128 Gal/Veh 

Reject to drain:  
43 Gal/Veh 

171 Gal/Veh  
NPW  

1µ pre - filter 

RO Demand = 171 Gal/Veh  

New RO unit 

103 gallons of waste water generated per vehicle 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Process 
Water 

Recovery Concept 
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Filter 

Drain 

Drain (Waste) 



Possible Countermeasures 
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Cost 
Savings Rating

×3) Do not install recovery units 0 0 -$           -$           n/a

Ù

2) Install New RO unit with tank to recycle 
reject (Yokoten TMMC project) 51 gal/veh 14.5 Mgal/yr 81,350$     300,000$   40 months Ú

 *Requires additional pumps and piping

Water Savings Cost ROI

1) Install RO Reject Recovery unit on two 
current RO systems and on new system 
(3 units total)

51 gal/veh 14.5 Mgal/yr 91,000$     195,000$   25 months

Exceeds target of 
48 gal/veh 



Recovery Set-up/Plan 
(Retrofit) 
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 Step 5: Develop Countermeasure 
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Permeate to tank/process: 
128 Gal/Veh 

Reject to drain:  
43 Gal/Veh 

171 Gal/Veh  
NPW  

1µ pre - filter 

RO Demand = 171 Gal/Veh  

Recovery Set-up/Plan 
(New Unit)  Step 5: Develop Countermeasure 

Permeate to tank/ process
128 Gal/Veh149 Gal/Veh 

NPW 

1µ pre-filter

Reject to Recovery 
Unit: 43 Gal/Veh

Control 
Valve

Reject to drain: 21 Gal/Veh

Recovered 
Permeate 
22 Gal/Veh

1µ pre-filter

+

RO Demand = 171 Gal/Veh 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Install 
(Retrofit skid) 
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Install 
(New Unit) 
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Recovery Unit (pre-installed) 
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Install 
(New Unit) 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Recovery Data : 
 Actual to Date 
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 Step 7: Confirm Results 



Toyota Business Practices:  
8 Step Problem Solving 

1. Clarify the Problem 
2. Break down the Problem 
3. Set a Target 
4. Root Cause Analysis 
5. Develop Countermeasure 
6. See Countermeasure Through 
7. Confirm Results 
8. Standardize Successful Process 
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Standardization of Success 

 TMMK (Georgetown) installed Dec 2012 
 TMMTX (San Antonio) investigating currently 
 New TMMI Standard 

– Any new RO unit required to have recovery unit 
pre-installed 
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ROI/Payback 
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ROI = 24 
Months! 



Reverse Osmosis 
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