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Presentation:

1. Introduction
2. The Case for Sustainability

Preventative Approach
Case Studies

3. Concise In-Plant Assessment
Practical Design of Alternatives
5. The Path to Sustainabillity
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Providing Clients Services to:
o Conserve Resources
o Address Environmental

Liabilities

%




Providing Staff a Vehicle to:
. Serve People




2. The Case for Sustainabillity

Competlng Approaches
Dilution
Remediation
End-of-Pipe Control
Prevention at Source

OLD WAY



History of Approaches:
- Dilution Approach

We can eat food and drink beverages,
why would losses to the environment
be a problem?






Cleanup Approach

* Sawdust can fall out of a saw mill and
chemicals can fall out of a chemical plant.”

Myron Johnson, president of Diamond Shamrock Chemicals Ltd., March 1979



Cost of Cleanup Approach

1. Harm to corporate image
2. Cost Implications
3. Staff Time & Attention



Control Approach
(End-of-Pipe):

Costs:
e High Capital Costs
e Operating Cost

 Direct & Indirect
Footprints (GHG etc)

* Loss of Opportunity
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Pollution Prevention
(Cleaner Production) Approach

Pollution Prevention (P2) is the use of
processes, practices, materials, products or
energy that avoid or minimize the creation of
pollutants and wastes at the source

Canadian Council of Ministers of the Environment




Benefits of Prevention

1. Reduced Raw Material Consumption,
ncreased Product Yields and Decreased
_abor and Energy

2. Recovery of Waste Materials in a
Concentrated State for Reuse/Recycle

3. Increased Knowledge of Processes, Systems
and Waste Reduction Techniques

4. Reduced size, complexity and operating Cost
of treatment facilities

5. Improved Corporate Image and Morale




Case Study: Effluent pH Compliance




Pollution Prevention Plan




Capital Upgrades
_(eliminate sources)




Water Source
Protection Procedures

e Bulk delivery spill
 Bulk sugar tank leak/failure
* Blend tank leak/failure



Routine Recovery
Procedures

* Bulk sugar delivery

 Bulk sugar tank sugar/rinse recovery
e Juice & concentrate transfers

e Blend tank product/rinse recovery

* Product push recovery

e Quality control sample recovery
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* Increased yield
from 78% to 99.2%

e Eliminated $70k
sewer surcharge
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Pollution Prevention & Control
Vincor Oliver Green Team




Continuous Improvement
at Vincor Oliver




83% Decrease in Wastewater
Volume to be Treated
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* DE Filtration & Pad Filter (8,000 l/yr losses)
e Juice tub modification ($3,375/yr savings)
* Icewine lees ($485/yr savings)
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Water & Product
Conservation

e divert 1,550 hl/yr to ethanol fuel
e recover 2,170 hl/yr as product
e >50% reduction in BOD to sewer

e 10 to 18% water savings
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Energy
Conservation

Potent

lally conserve 14% of

electricity and 7% of natural gas
with an aggregate payback < 2yrs

e Reclaim condensate from tunnel
pasteurizer

e COm
C

oressed air offloading &
ecreased system pressure

* Add

neat recovery plates to keg

pasteurizer
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A Concise and Practical
Pollution Prevention Approach

Five Questions:

1. Who are Your Champions

2. What are Your Wastes

3. Why are Your Wastes Generated
4. Where can they be Improved

5. When should they be Implemented
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Chapter 2.
Who are Your Champions

- Assembling Your Team

“The time and attention of
competent managers are
among the most valuable and
scarce resources in any
organization.” Forest Reinhart, Harvard



Creating the Guiding Coalition
- Securing Implementation Buy In

 Lean & Clean team typically includes

representation from upper
management, environmental health &

safety, engineering, marketing,
maintenance, supervision, operation
and QA/QC

R
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Fresh Perspective

Cape Canaveral, Florida

P&W Corporate Policy:

Continuously Seek Ways to
Reduce Three Largest
Waste Streams

1. Space Shuttle SRB Thrust
Vector Control Clean Room

2. SRB Refurbishment Facility
Cooling Water System

3. SRB Robotic Hydrolase
Facility Washwater
Recycling
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SRB Hydrolasing Facilities
Cape Canaveral, Florida

Water Recycling:

e Seqguencing of Unit
Processes

« Treatability Testing

* |ncreasing Process
Efficiencies

e Process Controls

Achieved P&W'’s objective to recycle 100%
of the water used to clean the booster rockets .



3. What are Your Wastes
- Quantifying and Prioritizing

A detailed systematic
approach Is necessary in order
to prioritize alternatives and to
guantify savings



Water Consumption/
Wastewater Generation

Californian wineries
consume about 7
USgallons/case



Quantifying Energy
Consumption

Electrical Consumption:

* Metering Electrical
loads and bus bars;

e Documentation on
motors and fixtures

e Patterns of Usage
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Chiller Electricity
Consumption

North American Insulation
Manufacturers Association
(3EPIlus program)

www.naima.org

Figure 5




Compressed Alr
Consumption

Monitoring the amp draw & output
pressure can reveal compressed air
savings opportunities.
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Calculating Cost of Steam
and Hot Water Losses

e Combustion
efficiency

 Heat recovery
and reuse



Quantifying Product Losses

Grape Juice/Wine is
Expensive ($1 to $2/L),
acidic and expensive to
treat (high BODy)

Therefore, product
savings have exceptional
returns on investment
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Quantifying Product Losses

Example Rinsing a Bottling
Vessel: an initial 1,000 L flush
contains 9,000 mg/L BOD.

(500 L) * 9,000 mg/L BOD.
125,000 mg/L BOD¢

= 36 L of wine In the rinse water
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Exercise 1: Quantifying Resource
Consumption

Purpose:

Gaining familiarity with economic costs
and potential revenues associated with
Resource Consumption

Background:
Eco-Estates Winery
* 50,000 cases/yr
e 750,000 USgallyr (2,840 m3/yr) water
» Effluent averages 2,500 mg/L BOD,
» Recall tvpical winerv is 7 USaal/case



Exercise 1:

1. Water consumed per case of wine bottled:
/50,000 USgal/50,000 cases = 15

2. Potential savings if achieve 30% less than
typical winery (i.e. 5 US gallons/case)
Save 50,000 cases * 10 gal = 500,000 gal/yr
or (1,893 m3/yr) saves $3,785/yr

3. Mass of organic material:
2,840 m3/yr * 2,500 g/m3 /1,000 = 7,100 kg/yr
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Exercise 1: continued

4. Surcharge $0.5/kg = $3,550/yr

5. Equivalent Volume of wine
7,100 kg/yr / 0.125 kg/L = 56,800 L/yr

6. Max Percentage of Product Lost to Drain
56,800 L/ (50,000 *9) = 12.6%

/. Value If reduce wine loss by 1/3
Sewer Savings $3,550/3 = $1,183
Product Savings 31,556/3 * $2 = $37,867
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Process Flow Diagram






Material Balance Pareto Chart
(Vilfredo Pareto 1906)




Air Compressor #2|
Line #2 Vacuum Pump

Line #2 Bottle Wash

Rental Air Compressor|
Cellar Vessel Cleaning

Water Used in Product]
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Chapter 4.
Why are Your Wastes Generated

- Root Cause Analysis



Effluent Stability via Pollution Prevention
(Root Cause)
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Chapter 5.
Where can they be Improved

- Designing Alternatives



Chapter 5.
Where can they be Improved

- Designing Alternatives

A sugar Mi
abandoned

10 year olo

| was supplying 20% of it’s water to an
labor camp. Asking why identified a
water main break (130,000 gal/d)



5.1 Conceptual Design of
Alternatives

=

Product Unloading, Storage and
Transfer

Process Design
Byproduct Management
Cleaning Operations
Satellite Treatment

ok W



5.2 Economic Analysis

1. Economic value of conserved product and
process de-bottlenecking

_abor Savings

Health & Safety Benefits

Utility Savings

Sewer Surcharge & Concentrated Waste
Savings

a bk W
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Chapter 6. When Should
they be Implemented -

Preparing an Action Plan

 Economics (short paybacks and/or large
net present values)

 Regulatory Drivers (certain P2 measures
can coincidentally address regulatory
ISsues)

 Worker Acceptance/Safety Benefits

* Process De-bottlenecking/Product Quality
 Ease of Implementation

e Other Priorities of Organization



P2 Planning for Continuous
Improvement

A

<3




The Path of Sustainable
Development

“a good company delivers
excellent products and services;
a great one delivers excellent
products and services and strives

to make the world a better place.”
William Clay Ford, Jr, Chairman, Ford Motor Co.



HOW (b BasHdEL N
PR tEEoTY Pigram:

The Walkerton tragedy demonstrated the
urgent need to protect wellhead recharge
areas and surface water intake zones.

During 2008, Enviro-Stewards completed 11
Pollution Prevention Reviews under the Pilot
Program.

In 2009, the scope of the P2 review program
has been expanded.



polfidkrravids k€
“PRYtELTI T Program:

« Water bottling shop, Strip plaza

* Inn and restaurant

* OIl underspraying business

o City transit service centre

* Municipal water treatment plant

o Automotive collision repair centre

* Wine-making outlet

» Golf course, New- and used-car dealership



exdhiple Source
RPPBTECHSA Program:

e Used oll pumped into plastic totes
* Overflows pose risk to storm sewer

e Recommended steel tank with
level controls and bollards

* Bulk reuse value vs waste hauling rate could
pay for the recommended upgrades
within 2.6 years

38% return on investment



Case Study: Toxic Use
Reduction
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Results

800_/ Methylene Chloride Discharge
7007 Reduced >99% Through In-Plant
600+ Pollution Prevention Measures!

500+

400- [ DCM

300+
200+
1001

0-




Environmental Awards

Canadian Council of Ministers of
the Environments (CCME)
Pollution Prevention (P2) Awards
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Environmental Awards

North York General Hospital
General, Branson & Seniors Divisions

Winner CCME, OHA & Cdn Coalition for Green Health Care Awards



Sustainabllity Reporting:

Case Study

North York General Hospital

General, Branson &
Seniors Divisions

Environmental Footprint 2002 - 2006
(per m? Basis*)

Energy

Solid Waste Water

Biomedical Waste <

Hazardous Waste GHG

02002

02006

Subject Pollutants

8.00
7.00

§ 6.0

g

5 5.007

g

© 400+

£ 400

s

= 3,00

2

2 2,004

o
1.00
0.00

Solvent still purchased June 2005 is projected to reduce hazardous waste generation and
solvent purchases by an average of 80% ($25,000/yr annual cost savings with 1.7 yr payback)

Present Quantity

Projected Quantity

Xylene/Ethanol Waste Formalin Lead Acid Lithium Bromide Alkaline
Mix Formaldehyde Batteries Photoprocessing

Winner CCME, OHA & Cdn Coalition for Green Health Ca re Kwards



CCME P2 Award 2007

Large Business Award.
Toyota Motor
Manufacturing Canada Inc.:

Actively seeking new ways
to meet the growing
Sesns s nomc con trANSPOrtation needs of
' society in ways that have
"1 less impact on the Earth.

P2 Facilitated Sustainable

International Development
Sudan, Laos, El Salvador and Argentina

i N _3 T
n o
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Energy Efficiency

TMMC is targeting an additional 17%
decrease In total energy consumption per
vehicle manufactured by 2011/12



Integrated Sustainable
International Development




St. Bartholmew
Orphanage:

During January 2004,
Enviro-Stewards staff joined
a group of Canadians
helping a widows
association (IWASSRU) to
construct the St.
Bartholomew orphanage.

0N
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Revival Movement
(local NGO):

During expansion of the orphanage (January
2006), a group from a local NGO asked to be
taught how to construct drinking water treatment

systems

Original Treatment system
(pictured at right) in 2004



17 Students Trained how to
Construct Biosand Filters:




How does it work?

1. Water is poured into the'\§
top of the Filter.

2. The Diffusion Plate slows
the force of the water

$
3. Water then travels slowly A |

into the biological layer at e
the top of the sand Bt g
4. After passing through 2y

both levels of gravel, the L
water is propelled up and
Out.




BSF Construction:




Brick Brewery

Brick was first participant
In RMOW'’s Water
Efficient Technology
(W.E.T.) Program

* Program co-funds water
conservation assessment

* Program provides up to
$0.4/lpd saved



Brick Brewing Co. Ltd.

Savings (per bottle) as of Aug 2008:
« Water $0.0022
e Caustic $0.0026
 Acid $0.0004
* Nat. Gas $0.0012

$0.0064/bottle



Brick Brewing Co. Ltd.

e Donated 10,000
reusable glass bottles
& 200,000 bottle caps

e Container to South
Sudan



Lo¥¥RiestMtaINYble Water Business

5

Water offset
Opportunity



Next Steps:

1. Expand water treatment, internet café, and
bottled water businesses

2. Launch sustainability credits to subsidize
residential biosand filters

3. Add tilapia ponds, mango drier, & grist mill



Chapter 7.
Other Resources

Trade associations, information
clearinghouses, roundtables:

« Canadian P2 Information Clearinghouse
http://www.ec.gc.ca/cppic/en/index.cfm

 Environment Canada NOPP
http://www.ec.gc.ca/NOPP/EN/index.cfm
e Toronto Region Sustainability Program
Nttp://www.oceta.on.ca/ TORSUS/

« Pollution Prevention Resource Exchange
Nttp://www.p2rx.org/




Contact Information:

Bruce Taylor, P.Eng

Enviro-Stewards Inc.
1 Union Street

Elmira, Ontario, Canada
N3B 3J9

WWW.enviro-stewards.com
btaylor@enviro-stewards.com
(519) 578-5100; fax (519) 669-5002
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Eco-Efficiency Program:

Presenter:

Gerry Archibald, P.Eng.
Program Manager, Eco-Efficiency Centre
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Town Hall & World Café
Tools?

Process tools for
creating reflective
conversation
where we
consciously focus
our attention on
guestions that
matter....



How does it work?




World Café/Town Hall
Question:

What can be done to
Improve the uptake of
pollution prevention/
eco-efficiency assessments
and programs?
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Program Component Actual
+.
Eco-Efficiency Review 15
Opportunity Assessment 39
Implementation Assessment 18

Pollution Prevention Workshop O

Companies Engaged —-All Steps 52

Target
+F -

24
36
24

48
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( %

Company Total Savings Electrical
Savings
1 $200,000
2 $197,000 $15,000
3 $498,800 $58,000
4 $66,705
S $115,000
6 $6,114 $269
7 $43,300 $5,200
38 $22,000
9 $548,000
10 $172,500 $25,000
11 $223,000
12 $19,500

$9,116

13 $8,940 $1,660



( %

Company Total Savings Electrical
Savings
14 $211,000 $30,200
15 $52,600 $36,600
16 $1,930,000 $505,81
17 $91,632

$33,680
18 $14,640

$8,900
19 $194,083 $15,383
20 $450,000 $467,000
21 $22,000 $12,000
22 $44,800 -$4,000
23 $300,000
24 $12,060

nr-

$12,060
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( %

Company Total Savings  Electrical
Savings
27 $230,000 $20,000
28 $1,500
29 $14,272
$11,687
30 $90,747
$90,747
31 $52,050
32 $114,000
33 $35,810
$9,600
34 $133,650 $33,700
35 $191,178
$52,023
36 $98,930

$31.750



Company

ORAOIR~"NO +

( %

Total Energy GHG Water Waste Solid
Savings Red. Red. Savings Water Waste

Red.
&++4 1"  5+5+
&'66" 7+1) 87" .65+ .65+.
&+t61" +4.58 +++4
&8 6" 5574 ++ 4' 4'
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Company

RO P ND

( %

Total Energy GHG

Savings Red. Red.

&+ 14'
&)5.6 )+4 48
&'+4+ 618 .

&1) ™ 61" 58+
&6'41 )51 5

&7+)+ 7.6  +74

&6" ™ 4814 .641
&51"™ +87+  +))
&4'7 41' ))816 44"

Water Waste Solid

Savings Water
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Waste
Red.
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