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Presentation:

1. Introduction
2. Founding of Enviro-Stewards
3. Becoming Involved: 

• Disadvantaged (Oasis, His Mansion)
• Earthquake Relief (El Salvador)
• Sustainable Water (Sudan)

4. Next Steps



4

Providing Clients Services to:
• Conserve Resources
• Address Environmental 

Liabilities



Providing Staff a Vehicle to:
• Serve People
• Care for Creation
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Pre-life Crisis:
Ultimate Questions:
• Origin
• Purpose
• Destination 

Self directed study 1988 to 1990

Came to Christian Faith in 
September 1990 
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Transition

• Moved from dependence on career 
(security, provider, identity)

• Tried leaves of Absence                     
1 yr, 4 months 

• Combining professional                 
work (3 d/wk) with                
volunteer service

• 2000 Established                       
Enviro-Stewards
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Founding of Enviro-Stewards:

• Water Conservation
• Energy Conservation
• Pollution Prevention & Control
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Conventional 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
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Control Approach 
(End-of-Pipe):

Costs: 

• High Capital Costs

• Operating Cost

• Direct & Indirect 
Footprints (GHG etc)

• Loss of Opportunity
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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 

Pollution Prevention 
(Cleaner Production) Approach
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Case Study: Source Protection
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Pollution Prevention Plan
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• Eliminated $70k 
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Concise and Practical 
Resource Conservation 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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Conservation Team

• Team typically includes representation 
from upper management, 
environmental health & safety, 
engineering, marketing, maintenance, 
supervision, operation and QA/QC
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Quantifying Resource 
Consumption



Material Balance Pareto Chart  
(Vilfredo Pareto 1906)
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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)



Root Cause Analysis:
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Continuous Improvement 
at Vincor Oliver
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Continuous Improvement
Cape Canaveral, Florida

1. Space Shuttle SRB Thrust 
Vector Control Clean Room

2. SRB Refurbishment Facility 
Cooling Water System

3. Recycle 100% of the water 
used to clean the booster 
rockets

P&W Corporate Policy: 
Continuously Seek Ways to 
Reduce Three Largest 
Waste Streams



MOE Source 
Protection Program:

• Water bottling shop, Strip plaza
• Inn and restaurant
• Oil underspraying business
• City transit service centre

• Municipal water treatment plant
• Automotive collision repair centre
• Wine-making outlet
• Golf course, New- and used-car dealership

Pollution Prevention 
Reviews Completed to 
date:
��������	
����
	����	�����
����	��	��

Payback 2.6 years 
(38% return on 
investment)
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Toxic Use Reduction:
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Environmental Award:

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

North York General Hospital 
General, Branson & Seniors Divisions

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



Sustainability Reporting: 
Case Study 
North York General Hospital 

General, Branson & 
Seniors Divisions

Environmental Footprint 2002 - 2006

(per m 2 Basis*)
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E-S Service Work:

• Locally
• Internationally

– El Salvador
– Sudan
– Laos
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• Combining work & Service
• Committing to Long-Term    

Relationships
• Equipping to Retain Employment

Serving Locally:

Oasis
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Serving Internationally:

Chester:
• Director at Oasis
• Cook at Youth 

Correction Facility
• Organic Farm 

Laborer
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Las Lajas Coffee & Dairy 
Cooperative

The four communities of Las 
Lajas cooperatively own and 
operate coffee and dairy 
facilities

130 homes were 
destroyed during 
the earthquakes

The community 
selected 21 homes 
to be reconstructed 
first.



Earthquake Resistant Homes



Las Lajas Agricultural 
Cooperative, El Salvador

Sustainable 
Development

1. Environmental Sustainability
2. Social Sustainability
3. Economic Sustainability



Las Lajas Sustainable 
Development Program



Background Information 
on Southern Sudan

A brief history of South Sudan
• Civil war for approximately 50 years

• Peace treaty signed between North 
and South Sudan in 2005

• Darfur Region remains at war today

• Sudanese refugees are returning to 
their homes

• These regions do not contain basic 
infrastructure
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Susan Tabia:

• Sudanese refugee
• Widow
• Hearing Impaired
Founder of IWASSRU
• Assists widows, 

orphans and lepers



2004 & ‘06 Construction 
of Orphanage



Water Treatment                         
in Southern Sudan :

During 2006 expansion, group from Bishop 
asked to be taught to build BSF (171 of 238 
water sources in the county contain E. Coli)



2007: 17 Students Trained to 
Construct Biosand Filters



How does it work?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 
into the biological layer at 
the top of the sand

4. After passing through 
both levels of gravel, the 
water is propelled up and 
out.
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BSF Construction:

4 filters completed 
during 5 day course
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Economic Sustainability:

Delegation asked for help establishing a 
bottled water business



Brick Brewing Co. Ltd.

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
• Caustic $0.0026
• Acid $0.0004
• Nat. Gas $0.0012

$0.0064/bottle



Brick Brewing Co. Ltd.

• Donated 10,000 
reusable glass bottles 
& 200,000 bottle caps
• Shared Container to 
South Sudan



Information Technology:

• Internet Café
• ESL & L2L  
• Computer Literacy



Water Quality 
Analysis:

Local & Sustainable Water Business



Water Bottling:



Revival Water Team



Next Steps:

1. Use revenue from bottled water & internet café
to subsidize residential biosand filters

2. Add tilapia ponds, mango drier & grist mill
3. Construction of primary & secondary schools
4. Subsidize via premium sustainability credits



How to Get Involved:
• Ride for Refugees (Water Cycle Team)
• Apply to join a trip (International Teams)
• Sponsor a child (Christian Horizons)
• Buy sustainability credits
• Explore your gifts & passions                                   

and integrate them into                                         
your daily life

Bruce Taylor, P.Eng
Enviro-Stewards Inc.
1 Union Street
Elmira, Ontario  N3B 3J9

www.enviro-stewards.com/sudan
btaylor@enviro-stewards.com
(519) 578-5100; fax (519) 669-5002
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Developing Capacity for 
Improved Resource Management

Katelyn Harris, BASc, EIT
June 16, 2009

Khosrow Farahbakhsh, PhD, PEng
Chantelle Leidl, MSc



� Objectives:
� Identify drivers

� Policy recommendations

� Method:
� Jurisdictional scan

� Interviews with industries, municipalities, & consulting 
organizations

� Workshop

� Consultation

� Current research involvement: industrial 
ecology

Background

53



Why Conserve?

� Conservation and efficiency as part of P2
� The case for industrial conservation

54
Adapted from MoE, 2009 Adapted from OPA Conservation Bureau



Water Conservation: Today
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Other Programs

56

TEAM



What is Capacity Building?

� The creation of an enabling environment
� appropriate policy and legal frameworks
� institutional development
� community participation
� human resources development
� strengthening of managerial systems

� Long-term, continuing process, in which all 
stakeholders participate

57



Vision
Canadian industries 

are leaders in 
resource 

conservation and 
efficiency through 

self-serving and self-
sustaining 

conservation
efforts 

58

Drivers

Accounting

Benchmarking

Continuous 
Improvement

Approach
Lead by 
industry, 

supported by 
government



Approach

� Foster industrial engagement and 
leadership

� Ensure flexibility to address variety of needs
� Recognize achievements of high performers
� Build capacity

59



Roles

60

Industry

Provincial 
Ministries

Acc
ou

ntin
g

Bench
marki

ng

Cont. I
mpro

ve
ment

Drivers

Collaboration



Drivers

� Should:
� Reward and showcase high performers
� Spur action from low performers
� Accommodate diversity and uniqueness
� Allow for self-defined solutions
� Not be financially detrimental

61Drivers

Accounting

Benchmarking

Continuous 
Improvement



Drivers: Recommendations

� Economic:
� Quantify relationship between water savings, 

energy savings and chemical savings
� Expand the concept of a “green economy”
� Increase and expand current water charge

� Regulatory
� Increase and strengthen PTTW requirements

62



Accounting

� Allows industry to develop a baseline of 
resource use in their facility

� Reveal greatest opportunities
� Education and behaviour change
� Technological solutions

� Ex: permit requirement, 
possible sub-metering 
program

63Drivers

Accounting

Benchmarking

Continuous 
Improvement



Benchmarking

� Check progress based on performance of others 
in similar categories

� Supplement with international practices
� Establishment of targets, goals, & focused 

support programs
� Confidentiality, accessibility, 

meaningful metrics, up to date 

� Ex: Water taking 
reporting system

64Drivers

Accounting

Benchmarking

Continuous 
Improvement



Continuous Improvement

65http://www.epa.gov/dfe/pubs/iems/bulletins/bullet01/whatems.html

Accounting

Benchmarking

Drivers



Support Programs

� To ensure capacity building, they should 
include:
� Strong educational component
� Focus on behaviour change, as well as 

technology change
� Involve senior level management
� Incorporate conservation into the business 

strategy, not just operational procedures

66



Industrial Ecology Concepts

67Adapted from: Marian Chertow (2000) Industrial symbiosis: literature and taxonomy 



Industrial Ecology Application

68

Drivers

Accounting

Benchmarking

Continuous 
Improvement

Vision
Canadian industries 

are leaders in 
resource 

conservation and 
efficiency through 

self-serving and self-
sustaining 

conservation
efforts 

Approach
Lead by 
industry, 

supported by 
government

Resource 
mapping

Regional, 
other parks...



Integration of Env Issues
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“Optimizing one element in isolation 
pessimizes the entire system”
– Hawken, Lovins and Lovins



Conclusions

� To achieve and sustain improved resource 
management in the industrial sector there 
needs to be:
� Industry engagement and leadership
� Greater collaboration at all levels
� Appropriate drivers
� Capacity developed for accounting, 

benchmarking, and ultimately continuous 
improvement
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Questions?

72

“We now understand that both business and 
society stand to benefit from working together.  
And more and more we are realizing that it is 

only by mobilizing the corporate sector that we 
can make significant progress”

– Kofi Annan, UN Secretary General, 2002



Energy Use 
Benchmarking for 

Industrial 
Sustainability –

Canadian 
Experience

13th Annual CPPR
(June 15 – 16, 2009)



Overview

� Challenges facing industry
� Energy use benchmarking

• Methodology
• Results
• Observations
• Challenges

� Improving industrial sustainability and 
P2



Industry Faces Sustainability 
Challenges

� Financial survival
� Positioning for the new economies.
Through investments in:
� Cost management (P2 and EM)
� Human Resources
� Innovation.



Benchmarking and Best 
Practices

� Benchmarking : A systematic process to gain 
performance improvement through comparison 
with internal and external norms and standards. 

� Best Practices: A subjective measure of 
performance that represents the practical 
implementation of a well proven strategy that is 
comparably better than other strategies employed 
within the same context. 



Energy Use Benchmarking

� More than 25 years experience
� NRCan was major driver in Canada
� Was narrowly focused on energy use 

intensity.



Energy Use Benchmarking

� Marbek has broadened the approach to 
address:
• How plants/companies are doing
• The reasons for their performance  
• Opportunities to improve performance

� Sectors we have covered: 
manufacturing; textiles; cement; power 
generation; oil and gas.
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Methods of Data Acquisition

• Remote survey instrument 

AIR COMPRESSORS
< 50 HP

50 – 200 HP 2 Electrical energy no 12

200 HP – 500 HP
> 500 HP

Average Age 
of 

Equipment
[years]

Equipment 
Capacity Range

Number of 
equipment in 

capacity 
range

Energy Source 
[nat.gas / elec. 

/ etc]

High 
efficiency 
equipment 

design? 
[yes/no]

no
yes

Smart demand-based defrost controls 
The cooling / refrigeration distribution system was assessed and modified 

COOLING / REFRIGERATION COMPRESSORS

• Telephone interviews
• On-site data collection



Energy Use and Best Practices 
Benchmarking

� Outputs:
• Instant Plant report card
• Confidential and 

customized plant report
• Industry wide 

benchmarking report
• Participation in public 

policy dialogue



� Energy Management Best Practices :
• Assess degree to which MBP are employed in 

industry

Energy Use and Best Practices 
Benchmarking
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Energy Use and Best Practices 
Benchmarking

� Technical best practices :  
• Production and efficiency measures

99% 98%

92%

84%

75%

67%
65%

58%

39% 39% 38%

72% 71%

61%63% 63%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

P1 P3 P5 P7 P9 P11 P13 P15

Plant

Benchmark (75th Percentile = 77%)



Energy Use and Best Practices 
Benchmarking

� Energy Use and Efficiency :
• Profile energy use by end use
• Prioritize opportunities 
• Performance indicators 
• Sub sector specific
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� Trends from provincial and sub sector 
industrial assessment studies:
• Plants with higher MBP scores tend to 

have higher TBP scores.
• Plants with higher TBP scores tend to 

have higher energy efficiency 
performance.

• Plants with a MBP score in the top quartile 
are usually in the top quartile of energy 
efficiency.

Energy Use and Best Practices 
Benchmarking



Challenges and Lessons

� Recruitment
� Data Management
� Heterogeneous sectors

• Relevance of comparing different sectors



Improving Industrial 
Sustainability and P2

� Benchmarking is a means to:
• Catalyze EM decisions:

– Encourage capital investments, process and 
practice improvement

• Provide sustainable EM solutions
– Continuous improvement
– Reduced air emissions, smaller footprint
– Reduced costs (production, operating)



Improving Industrial 
Sustainability and P2

NEXT STEPS
� Cost savings

• EM savings invested in P2 opportunities

� Expand P2 to include Energy 
benchmarking

� Clean technologies
• Synergies: energy benchmarking and P2


