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By Mike Sebastian

Sustainability ...

WHAT DOES SUSTAINABILITY MEAN?
CLICK HERE It may prove enlightening

Does Anyone Really Care?

EASY WAYS TO START LIVINg SUSTAINABLE
PLAY VIDEO

I ask this because the word is being bandied
around by individuals, corporations and even
nations and I am beginning to wonder if it has
just become an infectious and trendy buzz
word to throw around.
When I look back at my days in the corporate
world (IBM and TIME Inc.) I remember how we
were so engrossed with terms like “corporate
communications”, “public affairs” and later, this
mutated to a sort of tongue twister that was
referred to as “corporate social responsibility”.
All great buzz words and I am still wondering
today if we really knew and understood the
significance of those terms.
Yes, broadly speaking, there was an
understanding and awareness that under
these tags, corporations undertook to run
programmes directed at social, environment
and a host of other challenges faced by all of
us. In many cases, the mission was noble and
well-intentioned and like everything else in life,
there were some that were totally exploitative.
And now, allow me to get back to the matter
of SUSTAINABILITY. I am no expert in this
multi-faceted topic.
My only interest is to be a catalyst and
conduit to bring about a greater awareness
and understanding of the challenges posed if
we, as a species, neglect our responsibilities
to be good care-takers and stewards of
sustainability.
Harking back to my opening statement, I feel
that sustainability is a gravely misunderstood
term in this development-hungry and moneycrazy world of ours. I wonder how many of us
actually care if we are conducting ourselves
in accordance to a set of rules that qualify as
being sustainable or “green”.
I read a report by an authority on sustainability
and she made a very poignant observation –
she said, “When consumers feel either a direct

Toyota Prius

“The rise of the Toyota Prius is a perfect example
of this”. It’s so simply stated that it makes so much
sense and drives home the message on sustainability
so emphatically.”
impact to their lives, for example healthier
food, they are more likely to pay attention to
their choices and buy green.
Likewise if a consumers believe their buying
decision can have a direct impact on the
environment they are more likely to choose a
sustainable option.
The rise of the Toyota Prius is a perfect
example of this”. It’s so simply stated that it
makes so much sense and drives home the
message on sustainability so emphatically.
Well, at least we know that sustainability can
work if we jolt sensibilities and sensitivities by
showing the benefits and advantages that can
be derived by going “green”. However, there
is the reality of economic considerations that
have to be taken into account.

Most of us will not be prepared to pay more
for organically grown vegetables and fruits if
we are living on meagre wages. Nobody will
consider solar panels when we can’t settle our
monthly bills. People need money to pay bills.
They need money to live and when there is not
enough of it to go around, survival is the most
important consideration.
With this as a backdrop, individuals,
corporations and nations must all work
together to find effective and sustainable
means of living within the Planet’s finite
resources. It can be done but it will require
a universal resolve to make our world a
sustainable place to live in.
If we can’t, the clock is against us and the
word SUSTAINABILITY will remain as a
meaningless buzz word!
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Written by Ronald Dodson
Chairman, ISC-Audubon

Spreading
the Seeds of
Sustainability!
On one hand sustainability is a complex subject that is connected to
economic viability, environmental health and social betterment. As a
matter of fact is often seems so complex that most people don’t believe
there is anything that they can do as an individual that will even begin
to make a difference.
SUSTAINABILITY EXPLAINED
PLAY VIDEO
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"We believe however that working to
reconnect people to resources and nature
is a great place to start. We also think
that sustainable soil is the foundation for
addressing all the economic, environmental
and social issues connected with
sustainability. So, we are quite literally
going to “spread the seeds of sustainability”
by creating a fund that will go toward the
purchase of seeds which will be given to
willing communities and individuals in need."

9

Chairman, ISC-Audubon

While it is complex, sustainability begins with the individual and the personal
choices that we make every day. In many places around the world a growing
number of people are completely disconnected from natural resources.
They have no idea where the food that they consume actually comes from. No
idea why the lights in their homes actually come on when they flip a switch, let
alone actually know where the electricity comes from to light the bulbs.
On the other hand there are millions of people who have no access to clean
water and sanitation services, no access to food and millions are living on
less than 1 U.S. dollar a day. Both ends of this spectrum…those that have
plenty of food and water and all sorts of conveniences and the other end that
have little hope for even obtaining the basic necessities of life both add up to
unsustainability.

Source: idreamofeden.files.wordpress.com
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Written by Ronald Dodson

Gardening – Towards a sustainability path.

The ISC is focusing its attention on nine key
issues, which are:
1. Soil degradation/desertification
2. Availability of water
3. Extinction of biodiversity
4. Food security
5. Human health and safety
6. Energy demand
7. Climate change adaption
8. Waste management and disposal
9. Poverty
We believe however that working to reconnect people to resources and nature
is a great place to start. We also think that sustainable soil is the foundation
for addressing all the economic, environmental and social issues connected
with sustainability. So, we are quite literally going to “spread the seeds of
sustainability” by creating a fund that will go toward the purchase of seeds
which will be given to willing communities and individuals in need.
For those that need the food, they will vegetable gardens and for those that
need to become reconnected with nature and natural resources, working the
land, tending a garden and raising plants that will provide human and wildlife
benefits is a great way to start down the sustainability path.
So a portion of every dollar that is generated by activities of the ISC will be
deposited into this SEEDS of Sustainability Fund and be used to help people
and the environment and to help move toward a more sustainable planet, one
sustainability garden at a time!
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HOW TO BE A GARDENER ...
ThE Productive garden PLAY VIDEO

BIO-INTENSIVE GARDENING IN
PHILIPPINEs PLAY VIDEO

"For those that need the food,
they will vegetable gardens and
for those that need to become
reconnected with nature and
natural resources, working the
land, tending a garden and
raising plants that will provide
human and wildlife benefits is
a great way to start down the
sustainability path."

Source: notonthehighstreet.com
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Vegetable seeds.

WE PROVIDE VEGETABLE SEEDS TO
COMMUNITIES AND INDIVIDUALS!
Have you ever thought about growing a vegetable garden? If you have, you're
not alone. According to industry surveys, 19 percent more surveyed households
plan on growing their own fruits and vegetables. Thirty-six million households
are planning to grow some food in a garden this year and another 1 million will
garden in publicly owned community plots.
We are committed to educating people about the value of agriculture, farming,
and creating self sustaining vegetable gardens. In as such, proceeds we collect
from membership, grants, and donations goes towards providing communities,
homeowners, and students with packets of vegetable seed.
Growing your own vegetable garden can do more than provide tasty produce-gardening can improve health, save money, and boost mood. Community
gardens, backyard plots, and even window boxes are gaining in popularity, and
tomatoes are among the first seeds new gardeners plant. Whole generations of
Americans have never eaten homegrown tomatoes--never experienced the beefy
taste, the grassy aroma, the juiciness, and the silken texture of tomatoes right
off the vine.

Timberland's Sustainable Agriculture
Program in Haiti PLAY VIDEO

WE PROVIDE BIRD SEED AND BIRD
BOX KITS TO COMMUNITIES AND
INDIVIDUALS!
Wild birds like different bird seed just as people like different foods. Birds'
physical structure determines what kind of bird feeders they can use.
We are committed to educating people about the value of wild bird feeding,
bird watching, and bird conservation, and their benefits to humans. In as such,
proceeds we collect from membership, grants, and donations goes towards
providing communities, homeowners with packets of bird seed, as well as bird
houses.
It is difficult to assess the costs and benefits of bird feeding because it is difficult
to compare the health of birds without access to feeders with birds that frequent
feeders. Aside from costs and benefits to birds, there is a cost and benefit to
humanity. The costs are obvious--the expense of bird feeding supplies, but the
benefits include learning more about birds and the joy of connecting with the
natural world.
Bird watching is quickly becoming one of America's most popular hobbies and
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has fans spanning all age ranges, from the young to old. It is an activity available
to everyone because you only need to be able to head outdoors to participate,
and doing so benefits both birds and the people watching them.

We all breathe, but who takes the time to think about where the oxygen was
produced? Even farther from our consciousness? The primary role that plants
play in the food chain.

Whether it is the health benefits to people, the increased care for birds, or the
scientific observations that occur during time spent watching birds, this hobby
certainly creates positive paybacks to all involved.

Nearly every creature on the planet owes its existence to plants, the only
organisms capable of capturing the sun’s energy and turning that energy into
food for the rest of us. Because animals directly and indirectly depend on plants
for their food, the diversity of animals is closely linked to the diversity of plants.
When there are many species of plants, there are many species of animals.

Whether it is in your backyard, or while hiking through the woods, bird watching
is a hobby that can be enjoyed by anyone. Not only does it get you outdoors and
moving around, but also it gives you some intellectual challenge and creates
moments to meet new animals and friends.

WE PROVIDE WILDFLOWER
AND NATIVE PLANT SEED TO
COMMUNITIES!
Plants are not optional — we can't live without them. But we tend to take plants
and their benefits for granted.

If you want to create ecosystems with a diversity of animal species, we first
have to encourage a healthy diversity of plants. It’s simple: By gardening with
native plants — no matter where you live or how small or large your space is —
you can help sustain wildlife.
Wildflowers are very important to us as they help maintain a healthy ecosystem. They attract beneficial insects into the garden that feed on the
wildflowers and make their home in them. In turn these insects help to fertilize
our crops to grow produce for us to eat and the insects are food for other
wildlife. Corn marigold and cornflowers are needed by hoverflies; Butterfly
bush is loved by adult butterflies; Birdsfoot trefoil is great for bumblebees and
butterflies. This is a very symbiotic relationship that needs to be maintained.

"Wildflowers are very important to
us as they help maintain a healthy
eco-system. They attract beneficial
insects into the garden that feed on
the wildflowers and make their home
in them. In turn these insects help
to fertilize our crops to grow produce
for us to eat and the insects are food
for other wildlife. Corn marigold and
cornflowers are needed by hoverflies;
Butterfly bush is loved by adult
butterflies; Birdsfoot trefoil is great for
bumblebees and butterflies. This is a
very symbiotic relationship that needs
to be maintained."
Bees helps in pollinating.
People, Plants and Pollinators by
National Geographic Live!i PLAY VIDEO
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ACADEMIA
& SUSTAINABILITY

Written by Stephen B. Jones, PhD and Tingting Cai, PhD
Urbana University

a University

That Walks th

Urbana University the nation’s first (and to date only) institution of hig
Sustainability Council is committed to showcasing how a small, poor
university can model walking the talk of sustainability. Our efforts en
four dimensions: campus built environment and immediate grounds; campus natural are
curriculum; individual well-being. We intend for all of our students to understand and ap
natural resources, to comprehend the fundamentals of ecological literacy, and to compre
planet, and profit. Our vision is that the entire campus be a living, learning classroom an
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We believe that we can best walk the talk by embracing sustainability
broadly (see the University’s Sustainability Charter) – DOWNLOAD PDF.

he Talk

gher learning chartered by the International
rly endowed and cash-strapped, liberal arts
ntail adopting elements of sustainability in
eas and associated “wild” environment; the
ppreciate their connection to nature and
ehend the complex interactions of people,
nd laboratory.

We recognize the four fundamental resources that both constrain and enable all
that we do at Urbana University: human, economic, natural, and spiritual. Our
sustainability portfolio includes a continuum from incorporating a sustainability
ethic into all that we do to taking tangible steps to ensure learning through
action and practice.
We’ve hired a campus University Sustainability Coordinator (Dr. Tingting Cai,
co-author) to orchestrate sustainability related efforts, ranging from curricular
design, teaching, grant-making, and action implementation. For example, we’re
creating the John Chapman (Johnny Appleseed) Sustainability Project (The
Project) at Urbana University. The Project focuses on energy use reduction and
alternative energy generation and demonstration.
The Project entails significant energy efficiency improvements to the University’s
base plant, as well as incorporating renewable energy technologies on campus.
These do and will include use of wind energy electricity generation, solar photovoltaic electricity generation, solar thermal water heating, geothermal heating
and cooling of residential space, biogas production and use, and intensive
greenhouse production of food stocks. We also envision a green roof retrofit or
inclusion of the concept in future construction.
We’re developing a major in environmental studies and sustainability-related
emphases in multiple degree programs, as well as creating and launching a
certificate programs for on-site and online delivery.
Investing OPM – We jokingly say that “in 2008 our UU endowment lost $14
billion,” and then after a pause we add, “less than Harvard’s”!
Our current endowment is ~$2.5 million, 25 percent higher than before the
market collapse. We take light-hearted solace that the period of financial turmoil
was a good time not to have any money. The old saying that “Necessity is the
mother of invention” applies powerfully to our embrace of sustainability at
Urbana University.
We’ve watched other deeply endowed universities celebrate (and boast) their
sustainability accomplishments (e.g., a new LEED-certified student center; an
elaborate and state-of-the-art sustainability classroom and laboratory building; a
new sustainability director and a cadre of associated staff; a new endowed chair
in sustainability).
Here at what I came to in mid-2008 as a university in financial peril we had no
resources to redistribute. We had only Dr. Jones’ passion for adopting the tenets
of sustainability across campus and a 128-acre, then 158-year-old university. Dr.
Jones added Mr. Ron Dodson to the University’s governing Board and together
they began the task of walking the talk without benefit of available resources.
Instead, we embarked upon seeking partners, champions, volunteers and that
wonderful resource we have come to call OPM (Other People’s Money)!

Johnny appleseed educational Center and Museum
at urbana university – The RENOVATION | PLAY VIDEO

Our first step engaged a corps of consultants who shared our passion for finding
a way for other cash-strapped institutions (to include universities and other
entities with “campuses”) to emulate what we do here.
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Those providing volunteer support are:
Cameron Cole

www.cameron-cole.com

Environmental Service, Inc.
www.esinc.cc

Green Tech Advisors within The Sunrise Alliance
www.thesunrisealliance.com/dialogue

International Sustainability Council; ISC-Audubon
www.isc-audubon.org

Sodexo (monetary contributions – Coordinator position)
www.sodexousa.com
USF&WS grant
www.fws.gov

Solar Panel ground breaking
with partner Melink.

We then began connecting with other entities to create campus investment
opportunities that added sustainability elements to campus (using OPM) and
provided return on investment to the OPM sources. Importantly, we are tracking
significant progress toward walking the talk. Below are some elements of
progress and realization.

Practice, Application, and Results
UU’s commitment to walking the talk of sustainability translates to action, both
visible and out of sight.

Sustainability-related endeavors make Urbana University a place
of excitement and possibilities:
 Campus Sustainability Coordinator – with funding from Sodexo
Corporation, UU’s food services and facilities contractor, we created and filled
the position a Campus Sustainability Director, a dual administrative and faculty
position. Dr. Tingting Cai has served in that capacity since mid-2011.
 Solar Photo-voltaic Array – we officially broke ground for our 1.3 acre, 500
kilowatt array September 24. Melink, our partner, is investing $1.7 million on
campus just west of the stadium. We will throw the switch at noon November
16. Our sustainability thrust attracted Melink’s investment. Melink realizes
return through UU’s purchase of generated electricity at a rate favorable to UU.

 Comprehensive Energy Retrofit – we are partnering with three affiliated
companies based in Fremont, Ohio to implement a >$2.0 million comprehensive
campus-wide energy retrofit. The partners will secure their ROI from a ten-year
declining payment schedule from UU drawn from the resultant utility savings.

Here’s a synopsis of what having the array will do for UU:

We will make those payments from the difference between what
we have been spending and a maximum utility cost they will
guarantee after the retrofit. Here is a summary:

 Use OPM (Other People’s Money), costing us nothing
 Install a visible and tangible symbol of our embrace of sustainability
 Generate 15-18 percent of our electricity from renewables
 Create a compelling image of our sustainability commitment for web site and
recruitment materials
 Develop an active laboratory and demonstration. We will have a Student
Center kiosk with live output from the array and accessible historic data
 Establish a point of pride for UU
 Provide ongoing positive media exposure to UU

 We use OPM costing us nothing
 We make payments from guaranteed utility savings, costing us nothing during
the payback period
 We further demonstrate our commitment to sustainability
 We add another kiosk at the Student Center that demonstrates building-bybuilding operations, usage, controls, etc.
 We provide another significant component to our living/learning campus
 We have another web site and recruitment material feather in our cap
 We gain ongoing positive media exposure to UU
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One of the several planned additions:
The retrofit will also include a phyto-filter application in
at least one building, most likely the Student Center. The
practice purifies indoor air using green plants.

ABOUT URBANA UNIVERSITY
PLAY VIDEO

"The Project entails significant energy efficiency
improvements to the University’s base plant, as well
as incorporating renewable energy technologies on
campus. ... will include use of wind energy electricity
generation, solar photo-voltaic electricity generation,
solar thermal water heating, geothermal heating and
cooling of residential space, biogas production and
use, and intensive greenhouse production of food
stocks. We also envision a green roof retrofit or
inclusion of the concept in future construction."
A deer spotted at
our campus grounds.

89

ACADEMIA
& SUSTAINABILITY
 Demonstration of other renewables – walking the talk of sustainability
entails incorporating multiple technologies into the fiber of our University.

Here are several planned additions:
 The energy retrofit will incorporate solar thermal water heating.
 The retrofit will also include a phyto-filter application in at least one
building, most likely the Student Center. The practice purifies indoor air
using green plants.
 The retrofit will replace the southern exposure dead and dying ash trees
(emerald ash borer is the insect culprit) for multiple buildings. Replacing the
dead ash will re-establish (during a grow-back period) the advantageous and
aesthetic shade that helps cool those buildings during the summer months.
 We are still exploring how to add a geothermal heating/cooling system on
campus.
 Habitat Conversion – the US Fish and Wildlife Service is completing
three years of significant assistance (dollars and in-kind) in converting
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approximately 25 acres of campus to native species. We are realizing
ongoing positive visibility. Students are taking interest and instructors are
incorporating these living laboratories into selected courses. We are seeking
extramural funding to add professional quality signage, interpretative
brochures, and other demonstration enhancements (e.g., wood-chip trails and
observation deck at the prairie; lighted wooded path between two buildings;
catchment basin boardwalk).
 Curriculum – we now have a faculty-approved, 15-credit hour certificate
in sustainability. Dr. Cai is developing additional coursework and planning
sustainability minors and a dedicated undergraduate degree, perhaps in
environmental studies.
 Promotion – we view sustainability as a critical brand element. Our
ISC Charter, blog site VISIT OFFICIAL WEBSITE; annual sustainability report
DOWNLOAD PDF and occasionally sustainability-related news articles tell the
tale of commitment to leading the way in sustainability.

THE SUPPORT FOR ITS STUDENTS
PLAY VIDEO

Urbana University is well on its way to walking the talk of sustainability. We’re doing it through active
engagement with partners, aggressive buy-in from within, and state-of-the-art application of technology.
We envision our campus as a living/learning classroom and laboratory. We carry the banners of ecological
literacy, free enterprise-based sustainability, and environmental stewardship with pride and with fidelity to
the cause of ensuring a better tomorrow.
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Tough Economic Times

Demonstrate
Sustainability
the Importance of
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I think many, if not most people
take a simplistic view to the
word “sustainability”. When
they hear the word they usually
say, ‘oh you’re trying to be
“environmentally friendly” or
“green”. And while that is
certainly one aspect of what it
means to be sustainable, it is only
one part of the equation.

I believe that being sustainable must first start by being economically

sound, and dare I say even profitable. I have had the pleasure to have worked for one
non-profit group or another for over twenty years, but one of the more disturbing trends
that I noticed during the recent recession is that when businesses finds themselves in hard
economic times, or if a business is economically failing, almost with certainty the first
items to be cut out of the budget are the environmental initiatives taking place.
I have learned that often environmental initiatives are viewed as frivolous business
expenses, and more often than not, budgeted as marketing expenses. I find that
relatively sad.
It is because of that mindset that Audubon Lifestyles, as a non-profit organization,
has unfortunately found that membership retention has dropped in recent years, and
new members come far and few between. This is sadly the case for most non-profit
organizations, and it’s unfortunate not only for non-profits around the world, but for society
as a whole.
We, like most other non-profit groups, anticipate that membership will once again rebound
when the economy returns to better times, but it has been an eye-opening experience,
at least for me and the organization that I manage. This is because I now fully realize the
shortsightedness that most people and businesses have towards what is expendable when
times get tough; the environment.
Given the current state of the economy, it is more important than ever for businesses
around the world to support sustainability and all of its parts (which include the natural
environment), and to strive to become more sustainable as businesses. Not just because
it’s the right thing to do, but because it makes good business and economic sense to do so.
So, the real question then is, what does sustainable mean to me if it doesn’t simply mean
“environmentally friendly” or “green”?
That’s a good question.
If you Google the word “sustainability” you will get many different definitions, and most
will eventually quote the famous “Triple Bottom Line” definition, or reference the metaphor
about the three legs of the stool which represent the economic, environmental, and social
legs to sustainability. While those are great attempts to describe what sustainability is,
I believe what it really comes down to is something much simpler to understand. What
our organization advocates to get businesses and individuals to be more “sustainable,” is
simply “efficiency.”
Efficiency as it relates to equipment use, product purchasing decisions, business
management decisions, efficient design and redesign of landscapes, integrating energy,
water and resource efficiency throughout the property, and lastly and quite possibly most
importantly, cost efficiency.
When businesses are more efficient they save money. When they save money they
increase their profits and then are more likely to invest in environmental initiatives and
social causes.
The fact of the matter is that no business (or individual) will sacrifice being financially
successful in order to be environmentally friendly, ever – at least not for the long term.
Being economically successful is the only way that a business or an individual we be
able to make financial investments toward actions that many not-for-profit organizations
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believe should be done, just because “it is the right thing to do.” In my opinion
the mindset that many non-profits have had, that “businesses should do this
because it’s the right thing” is an antiquated and outdated philosophy that
ultimately will end in failure, especially in the business world. Everybody wants
to replicate success. So the challenge is to make businesses more financially
sound and successful, while at the same time including actions aimed at
becoming better stewards of the environment and to become an asset to the
community in which they are located and to society in general.
That is what sustainability is to me and that is what Audubon Lifestyles
advocates.
With that as a backdrop, and with the economy still in the doldrums, a group
of individuals including a handful of business partners, a couple of non-profit
organizations and I came together and posed a question to ourselves; “What
if we could find a business that we could partner with and demonstrate that
embedding and embracing the principles of sustainability into the way the
business is managed and show that these principles can drive economic
vitality, as well as provide a foundation upon which we could also showcase
environmental and social benefits too?” And…what if we found a business
to partner with that was a small business, with a small budget that wasn’t
performing at an economically stellar level.” We wondered if this would be
possible and if it would be possible to hold up that business as a demonstration
project and hopefully a true success story for what we collectively believe
sustainability is all about and inspire other businesses and locations to take
those same actions?
We found a willing business and partner in David Rinaldo the owner of Scotland
Yards Golf Club.

Sustainability Demonstration Project
The Scotland Yards Golf Club is located between the small citrus towns of
Zephyrhills and Dade City, and within an hour’s drive of both Orlando and Tampa,
Florida where I reside and manage the operations of Audubon Lifestyles.
The Rinaldo family built and opened the course in the 1970’s, but like many,
have found it an economic challenge in recent years to operate the golf facility
with the ‘business as usual mindset’, let alone to take on any kind of new
environmental initiative. Because of this challenge David sought out ways in
which he could continue to run and operate their family-owned and operated
golf facility, but in ways that were better, smarter, and more cost effective. He
was introduced to our team by Chris Dewey, the Pasco County IFAS Extension
Agent who had learned about what we were trying achieve and viewed David
and Scotland Yards as a potentially perfect fit, and it is.
As we all know, Florida has been one of the states that has been most impacted
by the downturned economy, and so it made perfect sense to our team to
prove to potential doubters of sustainability that by implementing sustainable
management practices on a golf facility, in a location that has been hardest hit
with tough times, that we could achieve a balance between the economic, social
and environmental needs of the facility and the region.
The initial goals of the project are to show that we can take a traditionally

Sources: Delta-Monrose Electric Associaton. About.com
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"The initial goals of the project are to show that
we can take a traditionally run golf course; be it a
low budget “mom and pop” golf course, or a highend higher budget golf course and that by making
changes to the management and design of the
course, changes towards more energy and water
efficient practices and products, and by making
smarter management decisions, that it would be
possible for any golf course to more efficiently focus
expenditures, reduce expenses, reduce equipment wear
and tear, reduce staff time spent on unnecessary
efforts, reduce carbon emissions, and actually increase
the overall quality and health of the course. This in
turn also increases the playability of the golf course,
and rounds of golf played which should generate more
income for the facility."
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run golf course; be it a low budget “mom and pop” golf course, or a high-end
higher budget golf course and that by making changes to the management
and design of the course, changes towards more energy and water efficient
practices and products, and by making smarter management decisions, that it
would be possible for any golf course to more efficiently focus expenditures,
reduce expenses, reduce equipment wear and tear, reduce staff time spent on
unnecessary efforts, reduce carbon emissions, and actually increase the overall
quality and health of the course. This in turn also increases the playability of the
golf course, and rounds of golf played which should generate more income for
the facility.

It is also our goal to demonstrate that because of these changes, that the
business will be in a better position to showcase themselves as an important
resource and asset to the broader local community.

In essence what we are trying to do is make the business more efficient, more
economically sound, and to become a better steward of the environment.

Sustainability really does equate to a “win, win, win” solution when you take
this approach. It’s a “win” for the environment, a “win” for the region and for
society, and it’s a “win” for the business owner financially.

In addition, rather than simply reducing expenses by being more sustainable,
we asked the Rinaldo family if they would be willing to maintain their current
budget levels as it relates to expenses rather than simply pocketing money
generated from our efforts as “profit.” They agreed, and will reinvest any money
saved back into the property by making upgrades to their irrigation system,
upgrading their maintenance facility, clubhouse, golf carts etc. which will
begin to have a positive cascading effect as it relates to money saved, income
generated, and overall reduced expenditures.
With the planned economic changes to the business side of how the golf facility
operates we will be able to increase the wildlife habitats of the site, improve
water quality, reduce the amount of carbon emissions from equipment, improve
the overall health and environmental quality of the entire property.

We chose Scotland Yards Golf Club because they are a traditionally run “mom
and pop” low budget golf club and it is our intention to prove that if the
Scotland Yard’s Golf Club can achieve what we’ve set out to accomplish on
their small budget and in a bad economy, that there isn’t any reason for any golf
course, business or landowner anywhere to do the same things to be better
economically, socially, and environmentally.

We recently broke ground for the project the early part of summer 2012 when
we installed a new fertigation system provided to us by Turf Feeding Systems of
Houston, Texas.

Fertigation
What is fertigation? The word itself comes from combining the word fertilizer
and irrigation, and essentially means exactly that; applying fertilizer while you
irrigate. Fertigation is a landscaping and gardening practice in which watersoluble materials are injected into the water used for irrigation. Classically,
fertigation supplies nutrients in the form of fertilizers, although it can also be
Understanding Fertigation
PLAY VIDEO

"Sustainability really does equate to a “win, win, win” solution when
you take this approach. It’s a “win” for the environment, a “win”
for the region and for society, and it’s a “win” for the business
owner financially."

"We hope that others will be able to see what we are doing
and be motivated to join with us by making their own
businesses, homes lawns, and community landscapes more
sustainable, because it truly does take each and every one
89
of us to make a positive global impact
."
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used to deliver soil amendments and a variety of other materials, including
chemicals to cope with pests and plant diseases.
The benefits for using fertigation as opposed to traditional fertilizer spreading
methods is that it reduces fertilizer application costs by eliminating high
operational requirements. It also improves nutrient efficiency by applying them
closer to where the plants need them, and a proper system will eliminate waste,
sludge and residues, and also reduces the amount of fertilizer runoff into water
sources improving the water quality for wildlife that use stormwater ponds such
as fish, frogs, and wading birds.
Fertigation is becoming widely accepted in the industry because it is a more
accurate means of applying fertilizer and is now more economical, easy to
install, and saves time, labor and money.
To further enhance the value of the fertigation system, the folks at Green World
Path based out of Brooksville, Florida have started the facility on an organic
fertilizer program that will be applied using the newly installed system.
The hope is to supplement traditional fertilizer products with the use of organic
fertilizers in order to provide additional nutrients necessary for plant growth with
the added benefit of being slower-acting, gentler and safer than its synthetic
fertilizer counterparts.
Since organic fertilizers are not in a form that is immediately absorbed by plants,
but rather must be first broken down by soil bacteria and fungi into forms that

Michael Chaplinsky begins the installation.

the plants can absorb, it means that organic fertilizers are not as easily washed
away in a heavy rainstorm or irrigation session, and that the plants get the
added benefit of nutrients for growth more evenly over a longer period of time
rather than all at once. All this results in saved fertilizer product being used, time
involved, and the costs associated with both.
The organic fertilizer program that Green World Path is developing for the
Scotland Yards Golf Club will help to improve the soil structure and nutrient
content over time. While chemical fertilizers simply add water-soluble chemicals
which are either absorbed by plant roots or leach away, potentially polluting
water resources, organic fertilizers add organic matter that helps the soil to
retain moisture and nutrients. Sandy soils, like those where the Scotland Yard’s
Golf Club is located in particular benefit from the addition of organic fertilizers.
All of the our efforts at the Sustainable Demonstration Project at the Scotland
Yard’s Golf Club are geared toward making it more efficient, and therefore more
sustainable.
Future plans for the project include developing a Sustainable Master Plan for
the entire site and will include making modifications to the landscape which
include; reducing the amount of managed turf grass areas, removing invasive
and noxious plant species, planting native plant beds, promoting bird and
wildlife conservation efforts, improving water quality, and making efficiency
improvements to the buildings and grounds. All of this will take time, and we
have a long way to go, but we are now well on our way, and as the saying goes,
“Each journey starts with but a single step”.

The 'Heart' of the system.

Installing the 'Heart'.

Fertigation SYSTEM INSTALLATION by
Turf feeding SYSTEMS PLAY VIDEO

Eric Dodson (left) assisting Michael Chaplinsky
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Final touches.

The complete system.
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Before:
Hole #2 green – left side and front bare from fungus.

After:
Hole #2 green – Fungus is gone and spot is healed.

The photo on the top right shows the condition of the 10th green. The back of the green was
completely cover in fungus damage and dry damaged turf. Now, there is no sign of the infected
area on the back of the green.
Sustainability Demontration Project at
Scotland Yards Golf Club BLOGSPOT

Before: #11 Green with several blemishes on the top left. Now, we are blemish free.

"Future plans for the project
include developing a Sustainable
Master Plan for the entire
site and will include making
modifications to the landscape
which include; reducing the
amount of managed turf grass
areas, removing invasive and noxious plant
species, planting native plant beds, promoting bird
and wildlife conservation efforts, improving water
quality, and making efficiency improvements to
the buildings and grounds. All of this will take
time, and we have a long way to go, but we are
now well on our way, and as the saying goes,
“Each journey starts with but a single step”."

And so, while the project is still in its early stages, and we have only just begun,
we have high hopes and expectations for what we believe will be a completely
successful demonstration of what it truly means to be sustainable.
We hope that others will be able to see what we are doing and be motivated
to join with us by making their own businesses, homes lawns, and community
landscapes more sustainable, because it truly does take each and every one of
us to make a positive global impact.
I’ll end this article by making the obligatory plea that any good Executive
Director would make to each and every one of you who read this; I hope that
each of you get motivated or inspired to do more where you live, work, and play,
and that you take action to do so.
I also hope that you’ll help to support our goals and mission by serving as a
volunteer at the Sustainable Demonstration Project at Scotland Yard’s Golf
Club and/or consider joining our organization as a member. Like I’ve already
mentioned, Audubon Lifestyles as a non-profit organization has unfortunately
found that membership, which is ultimately what allows us to continue to exist,
is at an all-time low.   
So, to those of you who are taking action to be better stewards of the
environment or embracing sustainability and all of its parts; bravo! And to
those who choose to join our growing network of businesses and individuals
by becoming a member; I'd like to personally thank each and every one of you.
It is pioneers such as you who are setting the standard upon which others
will follow, and it is you who will be leading the way towards building a more
sustainable planet!
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Sustainable
Master Planning
Design for Golf
Early golf at Scotland Musselburgh in 1850. 		
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Golf is unique among most outdoor sports
because there is no standard playing field
involved in the game. Instead golf is played
over the landscape in a series of “holes”
which constitutes a course. Since the
beginnings of the game, courses have been
created throughout the world in all different
sizes and configurations. They are located on
many different landscapes with terrain that varies from
flatlands to mountainous.
Courses can be found in all types of climates from arid to

HISTORY OF GOLF
PLAY VIDEO

tropic with ecosystems that range from desert to grasslands to forest. Perhaps the
most appealing aspect to the game of golf is that no two courses you play are ever
alike. Each course offers a distinctively different experience due to the inherent
character of the landscape on which it is located.
Adding to that experience is the effect that regional context and weather has on
a particular landscape, so that not only do all courses differ from one another in
character, but even the same course will provide a different experience depending
upon the existing conditions, the time of year, even the time of day it is played. The
golf course’s relationship with its environment creates the game’s challenge and
attraction. It is the very essence of golf.
The first golf courses appeared along the coastlines of the British Isles in Scotland
and Ireland. At certain points on these coastlines, where the confluence of rivers
and the sea occurred, a very unique landscape called “linksland” was formed
over time by the forces of nature. Large areas of wind blown sand deposits make
up linksland and the topography consists of rolling, dramatic dunes and long,
meandering valleys covered with grasses and practically no trees.
This landscape is very engaging physically, as well as visually, and proved to be
an ideal setting for playing golf. The first golf courses were simply discovered in
the linksland by local people as they wandered through the valleys and amongst
the dunes. “Tee” and “green” areas were selected were from the numerous
opportunities presented by the existing terrain until an adequate number of holes
were identified as a “course”.
If additional holes became desirable, there was further exploration into the linksland
to discover a few more. Golf, as it was first played in the linksland, represents
fundamental relationship between the game and the environment; that of playing

A painting showing James Paterson (centre) playing with
various nobles to decide who actually invented the game of
golf in 1790s. Source: molespace.co.uk
Early golf at Scotland Musselburgh in 1850. Source: molesp
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"The discovery of golf holes in the linkslan
people involved had no set way of going abou
of a suitable landscape and then further sele
both intriguing and functional exemplifies th

across the existing landscape with the elements as your companion.
The discovery of golf holes in the linksland was a process, even if initially,
the people involved had no set way of going about it. The identification and
selection of a suitable landscape and then further selection of areas for golf
holes that were both intriguing and functional exemplifies the earliest form of
golf course design.
Through this selection process, from the larger scale of the landscape to a
smaller scale of individual golf holes to yet a smaller scale of tee and green
areas, the first “course designers” were completely reliant upon the features
and other existing conditions of the landscape. In this design process, the
environment dictated to the discovery and creation of these golf courses. There
was no thought to try and manipulate the landscape, nor was there a reason to.
You simply played the course as you found it.

"...“Green” areas eselected
were from the numerous
opportunities presented by
the existing terrain until an
adequate number of holes were
identified as a “course”."

Over the years, many people were exposed to golf when visiting these coastal
areas and the popularity of the game grew. Golf courses started being created
in locations other than linksland as the game spread too many new areas. A
variety of interesting inland landscapes, both in the British Isles and around
the globe, were found to be suitable for the discovery of a golf course. Less
pronounced topography, the presence of trees and water in the form of streams,
lakes and marshes all lent a character and challenge to inland golf courses
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nd was a process, even if initially, the
ut it. The identification and selection
ection of areas for golf holes that were
he earliest form of golf course design."

ABOUT Machrihanish Golf Club
PLAY VIDEO
that was much different than what had been found in the linksland, but no less
engaging or beautiful. The design process however, remained the same for
these new inland golf courses.
People interested in bringing golf to new areas would search for the landscape
with the most potential, preferably in a proximate location. Once a landscape
was identified, the “designers” would then explore the topography, drainage
patterns, soils, vegetative cover and distinctive existing features in order to
understand the natural systems involved that particular landscape and determine
what constituted its inherent character.
This exploration allowed them to discover golf holes within the landscape that
provided engaging strategies and challenges for an outstanding test of golf.
At the same time, by carefully incorporating the holes into the unique features
and character of the landscape, these golf courses were endowed with natural
beauty and established an identity indicative of the region in which they were
located.
As golf continued to spread to new areas and courses were created on a
greater variety of landscapes, the environment continued to serve as the
foundation for design. Landscapes with an abundance of natural features still
provided the best opportunity to create a golf course that would lay lightly on
the ground, fit seamlessly into its surroundings and stimulate the imagination.

These landscapes produced appealing golf courses because they had a natural
advantage. In choosing these landscapes, the early “designers” recognized the
incomparable work done before them. After all, Mother Nature is and always
will be the ultimate “designer”.
Her landscapes are perfectly orchestrated works of art that have an intrinsic
beauty, appealing to us both on a conscious and sub-conscious level. They
always function properly because their very existence is due to the wonderful
design in which many smaller ecosystems evolve into one larger compatible,
efficiently functioning environment. Even when embellishing their golf courses
with, often superfluous, man-made features in the name of strategy, challenge or
penalty, the early designers understood that a golf course that worked with, not
against, the landscape provided by Mother Nature would present an engaging,
visually comfortable golf experience that was unique and inseparable from its
environment.
While conservation and protection of natural resources has always been a
consideration for both industrial and agrarian societies in the past, a century
ago it was not always an overriding concern. Since that time, as populations
around the world have grown, the increased need for land development and
consumption of natural resources has brought more attention to our dependency
on the landscapes and ecosystems in which we live. A growing appreciation
for our environment has, to a great degree became evident with an expanding
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population and the growing needs associated with life. The need to protect
multiple landscape types led to the start of the conservation movement in the
United States, for example from the 1870’s to the early 1900’s and the formation
of the U.S. National Park system.
From that time until the late 1920’s, interest in golf continued to grow and many
new courses were being created in America. The design process remained
much the same and some of the best golf courses of that era resulted from the
selection of landscapes well suited to the game and the discovery of outstanding
golf holes.
However, from that time until the mid 1940’s, society changed rapidly as
the country continued to grow, influenced by devastating economic events,
incredible progress in industry, transportation and technology, as well as the
burden of war.
During this time, the design process for new golf courses was also changing
due to a number of factors and landscapes started being selected based on
other reasons in addition to suitability for golf. As the country became more
industrialized, the populations of cities and towns grew and life often became
more complicated. The management of time became more important and
necessitated changes in transportation. The automobile replaced the train as
the preferred mode of transportation. This change in the time and mode of
travel made it desirable to have golf courses more conveniently located to cities
and towns.
At the same time, the demand for development and infrastructure led to bigger,

more efficient construction equipment, especially machines that could easily
move large quantities of rock and soil. While selecting a landscape suitable for
a golf course was still the basis for the design process, there were often other
issues involved in the selection such as location, access and adjacent land uses.
In the past, designers would often make minor changes to a selected landscape
in order to enhance existing features or create tee and green areas.
With the use of heavy construction equipment, the design process could now
consider major modifications to correct any deficiencies in the suitability of a
selected landscape and when necessary, use construction to locate golf holes in
place of discovery. Instead of the environment dictating to design, design was
now starting to dictate to the environment.
In the post war climate of the late 1940’s, with increasing populations and
more demand for development, many industrialized countries were starting
to generate environmental issues that needed to be addressed. Governments
recognized the need to control activities that had a real or potential adverse
impact on the environment.
In this country during the late 1940’s, the federal government enacted the
first major environmental regulations for the protection of water quality and
resources, followed in the 1950’s by regulations for air quality. Both sets of
regulations were comprehensively updated in the 1960’s. These regulations
made it necessary to undertake a governmental review and permitting process
for industrial, agricultural and development activities that may have an adverse
impact on the quality of our air and water. The 1960’s also saw the enactment
of regulations protecting endangered wildlife and related areas of habitat.

Jack Nickluas giving insturctions on a golf course
renovation at Muirfield Village Golf Club, Hole 16.

Jack NIcklaus on course and the
environment PLAY VIDEO
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During this period, the game of golf gained in popularity. As the use of
television sets became somewhat commonplace in the early 1960’s, more
sporting events were being broadcast to the public. Televised professional
golf tournaments, featuring a number of charismatic players, caught the public
imagination and created more interest in the game. Society was also becoming
much more mobile allowing people to pursue a wider range of leisure time and
recreational activities. These influences, along with a healthy economy brought
an influx of new players to the game and with them the demand for more golf
courses to play.
The availability and location of property began to have a profound influence on
the design process. Suitable landscapes for golf were still preferable, but not
required to the degree they were in the past. The amount of modification that
a landscape would necessitate was weighed against the benefits of a good
location, existing infrastructure and demographics. The regulatory review and
permitting process began to have an impact on the design process. Potential
environmental issues had to be considered and mitigated through design.
However, further advances in technology and construction methods made
modification to a landscape and its environment easier still. Where interesting
natural features didn’t exist and the functionality of a landscape had to be
modified, it became the designer’s responsibility to reconcile these issues with
the environment in a way that created an interesting and successful golf course.
By the end of the 1960’s, the environmental movement, both in this country
and internationally, had become firmly established. The movement instilled a
public awareness of environmental concerns that continued to grow over the

years until it became a part of the social consciousness. In the early 1970’s, a
single federal agency was formed in the United States with the sole purpose of
administering to regulations for the protection of the environment.
At that time, the regulations pertaining to water quality were again amended
and expanded to provide more government oversight, especially for earthmoving
activities and their affect on open waters, their tributaries and wetlands.
The late 1970’s brought more expansion to the regulations and the establishment
of a more detailed nationwide permitting process which underwent review and
amendment in the late 1980’s and every five years since then. Throughout this
evolution of federal regulations, both state and regional governments were
enacting their own environmental regulations for the protection of their sensitive
landscapes and issues specific to their jurisdictions.
Despite two recessions resulting from gas shortages in the 1970’s, new golf
courses continued to be developed, not only to meet some level of player
demand, but also, to serve as recreational amenities in larger development
projects, such as resorts and residential communities. Golf courses had been
incorporated into communities for years.
In these older communities, the golf course was often the priority consideration
in the design process. Once the best course was identified on a landscape, the
housing or resort facilities were fit comfortably into the remaining available
space. Golf and development were adapted to the existing environment to
create an attractive and functional relationship.

"With the use of heavy construction equipment, the design process could now consider major
modifications to correct any deficiencies in the suitability of a selected landscape and when necessary,
use construction to locate golf holes in place of discovery. Instead of the environment dictating
to design, design was now starting to dictate to the environment."

Source: molespace.co.uk

Brian CURLEY on the golf course construction
for Mission Hills haikou PLAY VIDEO
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Now, the economic demands of residential or resort development placed
a premium on location of housing units and related facilities on the most
developable part of a landscape with the least environmental constraints.
Recreational amenities, specifically golf courses, often utilized the residual part
of the landscape, which was often devoid of interesting features or burdened
with environmental issues that were problematic to the development.
For development projects, the design process was segmented into larger and
smaller scales. The larger scale involved the overall planning of the project,
which took precedent in order to maximize the development of a property.
Often someone other than the golf course designer accomplished this part
of the process. The smaller scale involved the design of the various project
components including the golf course. When the property allocated to a golf
course was relatively without interest, designers were called upon to create a
landscape for the golf course that was attractive and enjoyable to play. With
the capability provided by construction equipment a landscape could simply be
manufactured to suit the requirements of a golf course.
In these instances, the design process involved adapting the environment to
the project. When a designer was adept at either simulating or creating an
interesting, functional landscape, the resulting golf course could be outstanding
and provide environmental enhancement for the project.
However, the use of golf courses as amenities and the ability to manufacture
landscapes took the design process in a questionable direction. Through
the 1980’s until the early 2000’s, there was strong competition facing new
development projects and the marketing of amenities became an important
factor for success. This led to development oriented golf courses getting
bigger, longer, more elaborate, often harder to play and certainly more costly to
construct.
The increasing time and complexity of the regulatory review and permitting
process, the use of designers with more name recognition than experience,
the need for instant results on a grander scale than the project next door, the
pursuit of rankings for publicity and more environmental mitigation requirements
produced a significant escalation in the cost of golf course development and
resulted in many courses that were not that enjoyable for most players.
Now the design process had to consider how to address the environment while
creating golf courses and development that were sustainable for the future.
Protection of air and water quality, management and conservation of our natural
resources, the continuing search and supply of energy sources and minimizing
the impact of land development on the environment are more important issues
today than ever.
The environmental movement is recognized to include issues such as population
growth, regional and national infrastructure support, alternative sources of
energy and the global economy. It is not simply about “going green” anymore,
but rather about creating sustainable solutions for quality development and
resource management that also improve our economic and social conditions, as
well as provide environmental stewardship.
Sustainability and environmental stewardship are necessary to protect our
natural resources for this and future generations.
the Links at TURNBERRY
PLAY VIDEO
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"Today, an appropriate blend of art, science and engineering is required to produce innovative
and sustainable solutions for the creation of a golf course. To understand the environment
involved in a landscape with all that is required in review and permitting, we explore that
landscape as a study in development opportunities and environmental constraints."

ROYAL TROON
PLAY VIDEO

"Sustainability and environmental
stewardship are necessary to
protect our natural resources for
this and future generations."
John Sanford (right) with Jack Nicklaus.
SANFORD GOLF DESIGN VIEW oN
SUSTAINABLE GOLF COURSE PLAY VIDEO

"Now the design process had to consider
how to address the environment while
creating golf courses and development
that were sustainable for the future.
Protection of air and water quality,
management and conservation of
our natural resources, the continuing
search and supply of energy sources
and minimizing the impact of land
development on the environment are
more important issues today than ever."

John SANFORD ON GROWING THE GAME
PART 1 PLAY VIDEO

John SANFORD ON GROWING THE GAME
PART 2 PLAY VIDEO

However, from its beginnings in the 1960’s, the regulatory review and permitting
process has become a very complex and multi-leveled process that dictates
extensively to the design process. Golf course designers must now be a part
of a team of consultants in order to bring the necessary expertise to bear on
development projects.
In addition to the age-old ability of identifying landscapes with development
potential and discovering golf holes, designers must now have a basic
understanding of many fields that relate to the environment. In a way, we have
come full circle in the design process.
Today, an appropriate blend of art, science and engineering is required to
produce innovative and sustainable solutions for the creation of a golf course.
To understand the environment involved in a landscape with all that is required
in review and permitting, we explore that landscape as a study in development
opportunities and environmental constraints.
By concentrating on the opportunities, designers can return to the discovery
of golf holes that lay lightly on the landscape and create the unique inherent
character for a great golf course. By respecting the environmental constraints of
a landscape, we return to working in concert with the environment and creating
golf courses or other development that is complimented by existing natural
systems and remains sustainable into the future.
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World’s Largest Golf
Club & Spa Resort
Creates The World’s
Biggest QR Code
Some 2,000 employees of luxury golf and spa
resort Mission Hills came together to form the
largest Human QR Code in an effort to promote
eco-tourism to the world and to make sustainable
tourism a global reality.
Some 2,000 employees of luxury golf and spa resort Mission Hills

came together to form the largest Human QR Code in an effort to promote ecotourism to the world and to make sustainable tourism a global reality.

The gigantic real life QR Code was created by staff carrying umbrellas who
gathered at the Mission Hills driving range in Shenzhen, China. The aerial
photo, taken from a height of 270 feet, is readable by a QR scanner and takes
smartphone users to a campaign website promoting sustainable eco-tourism.
The first Mission Hills Resort was developed on a piece of barren land that
was considered too acidic for plantation. For 20 years, Mission Hills has
strived for ecological equilibrium by preserving the natural landscape in all its
developments. The scale of the Mission Hills development has been such that
it was accredited the World’s Largest Golf Club and Spa Resort by the Guinness
World Records TM.
Mission Hills has invested some US$ 50 million on the implementation of an

environmental sustainability program that encompasses everything from air
quality monitoring to energy, water, waste, and carbon emissions management
in a concerted effort to prove that modern day golf course management can go
hand in hand with eco-tourism development and environmental protection and
sustainability.
Speaking about the initiative, Dr. Ken Chu, Chairman and CEO of Mission Hills
Group said, “We are committed to building a sustainable and environmentally
responsible leisure and tourism business that makes a positive economic,
cultural and environmental impact on the local community and region. It is
encouraging to see how businesses, destinations, and organizations from around
the globe are setting new standards and achievements in sustainable tourism.”
“At Mission Hills, we are working interminably to improve our sustainability,
ecological and environmental records and contributions. We have a good story
to tell and want to do so in a way that is both entertaining and engaging for the
world to see.” continued Chu.
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Global Sustainability: Water availability is an internationally
significant issue and many regions of China are already experiencing
water shortages. What is Mission Hills doing to conserve water?
Dr. Ken Chu: We all know, water is extremely important for human's life. What we did in Mission Hills is to

conserve water and use the recycle water in every respect. We use a rapid infiltration system along with a biological water
recycling system to filter and purify waste water for repeated irrigation. Water sources within the development are built in
an enclosed environment, so that all used water is treated and reused. 90,000 sq meters of reservoirs and water tanks are
built as water catchments and this water scape is used to nurture the plantation and the courses.

We use the best irrigation and drainage systems and we make full use of rainwater collected from artificial lakes and
recycled water from the drainage system for future irrigation. This significantly reduces the overall water usage in the whole
development and a minimum saving of 3.5 million tons of water consumption is achieved which is equivalent to water
consumption of 250,000 families/ month.
In an effort to save water, tap water throttles have been installed in locker rooms and hotel rooms to reduce the water flow
saving 20 thousand tons of water every year. Also, we use three sewage treatment plants and four constructed wetlands to
treat 4,300 tons of waste water which could be reused later on.

As a huge resort what is Mission Hills doing to reduce the use
of energy to power such a complex?
In energy respect, we really did significant changes to improve energy efficiency and switch to alternative energy.
SOLAR POWER: Solar energy is used in all half way houses on the courses and street lamps that light the entire property.
Energy saving bulbs are used throughout the complex. Photocells that operate on light sensitivity and timers are installed to
control the outdoor lights. This results a minimum saving of 2.56 million kilowatt hour consumption per year.
HEAT MANAGEMENT: In an effort to reduce the use of air-conditioning units throughout the development, Ice Chillers
that form ice during the off-peak electricity consumption are used throughout the resorts. The ice is then used in the
heat management system during the day time to cool hotel guestrooms. This results in a saving of over 25% in energy
consumption.
Additionally, generator engine cooling water is converted into chilled water for cooling the club house. Heat from an engine
exhaust system is also used to heat hot water for the entire premises.

Have you been able to quantify economic benefits from the power
conservation efforts?
Certainly. For example, regarding to energy saving respect, heat from the air-conditioning units is used to heat the hot water
for the entire premises. A minimum saving of 570,000 kWh consumption, 570 tons of carbon emission and RMB 513,400
have been achieved. The saving electric power consumption could support 200 households in one year.
Heat from waste gas of laundry’s boiler has been used to heat hot water to support the laundry daily operation as well as
staff dormitory. A minimum saving of 15,800 kiloliters of diesel oil consumption, 40 tons of carbon emission and RMB 87,700
have been achieved. The saving diesel oil consumption could support 150 private cars in one month.
In an effort to save the energy, the LED lamps are also used in the premises. Compared with the traditional lighting, LED
lamps offer long time service and support energy efficiency with a minimum saving of 400 thousand kWh consumption,
equivalent to 398 tons of carbon emission decreased. The saving electric power consumption could support 130 households
in one year.
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“We are committed to building a
sustainable and environmentally
responsible leisure and tourism
business that makes a
positive economic, cultural and
environmental impact on the
local community and region. It is
encouraging to see how businesses,
destinations, and organizations
from around the globe are setting
new standards and achievements
in sustainable tourism.”

Dr.
Ken
Chu
Chairman
Mission Hills Group
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“... In an effort to save the energy, the LED lamps are
also used in the premises. Compared with the traditional
lighting, LED lamps offer long time service and support
energy efficiency with a minimum saving of 400 thousand
kWh consumption, equivalent to 398 tons of carbon emission
decreased. The saving electric power consumption could
support 130 households in one year.”
40
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Solar energy is used in all half way houses on the courses and street lamps that light the entire property. 36 Solar Wind
hybrid lamps are used throughout the complex.
The Solar Water Heating System has been adopted with a minimum saving of 1.21 million kWh consumption and 1215
tons of carbon emission decreased, equivalent to saving 487 tons of coal consumption. The saving electric power
consumption could support 400 households in one year.

Does Mission Hills utilize any agriculture products that are
grown in the region near Mission Hills? In other words, does the
resort support the concept of local grown agriculture to eliminate
long distance food transportation issues as well as provide job
opportunities for farmers in the region?
It is always Mission Hills vision to give back to the society. My thought is to create the all win situation for the local
community. Unlike the chain hotels, our major raw materials are mostly sourced from domestic suppliers in 10-15
km distance. They are including maintenance facilities of courses, catering and hotel supplies, such as pesticides,
fertilizers, golf course ancillary equipment, food materials , dried goods, hotel washing supplies, and hotel linen.
We are engaged in a pre-appraisal process with related departments to ensure all the materials that we purchase will
be justified to be needed. Based on the quality and quantity of required supplies, the procurement department will
look for vendors or agents of the specific products. After that they will make comparison regarding the goods, prices,
and services they offer. The whole procedures will be closely following the ISO working standards established by the
company.

Large resort operations, must like cities generate a tremendous
amount of waste that must be properly managed. From a
sustainability point of view the approach that is promoted is to
reduce the volume of waste, recycle as much as possible and reuse
as much as possible. What does Mission Hills do in this regard.
Our waste management strategy is reduce–reuse–recycle–discard. Currently, we categorize the waste into various
kinds, such as waste paper, plastic, metals, electronic waste, engineering waste and hazardous waste. Each of the
categories will be calculated regularly. Our purpose is focusing on reducing the waste and then to reuse and recycle.
The discard process will be finally conducted in cooperation with qualified recycling companies after reuse and recycling
based on environmental standards, especially for electronic and hazardous waste.
In Mission Hills complex, the recycling bins for waste paper, plastic and metals have been set up in the public area and
office buildings. Mission Hills China also joined the Lenovo Asset Recovery Program to reuse and recycle the electronic
wastes.
In addition to embarking on the largest ever natural fertilizing program in Southern China, the grass trims are collected
and reused as fertilizers for organic plants in green houses. Other fertilizers, such as seaweed extracts and chemicals
are used for the golf courses and the landscaping areas are treated with slow release, non-toxic formula to prevent
overdose.
Every year more than 300 tons of vegetable garbage collected will be processed for organic fertilizer, with a minimum
saving of 50 tons of chemical fertilizer. Herbicide, insecticide and fungicide are all chosen based on compliance with the
environmental requirements of the US Agricultural Department.
To minimize the use of herbicide, insecticide and fungicides, we select maintenance–free grass that best suit the
weather, we implement- Caddies De-weeding program” less than 50% of herbicide is applied.
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I live in the country on a beautiful piece of land. I garden, can my own food, have honeybees
and chickens. I live as frugally as I can and in the process my "footprint" on the earth is very light. So
how did I start living a more sustainable life? I have to admit that it was by accident. I certainly didn't
grow up this way. I grew up in the suburbs. Shopping is an Olympic sport in my family. Black Friday is a
tradition. Food came from the store, not a garden. I don't fit the mold of my family. The sustainable lifestyle
came on slowly; step by step I've worked changes into my lifestyle that have made a difference. One of my
big motivators was that I wanted to be out of debt. In my mind no debt is freedom. By that I mean freedom to
make choices and decisions instead of "having" to live a certain way. My solutions to sustainability may not be
sexy, but they are frugal. I've also learned that if there is a book on it or directions on the internet I can learn to
do it. It’s been an interesting amazing journey that was one step that led to the next.
One of the first things I did was define my goals in life. My goals, what gives my soul satisfaction and makes me
happy. How I articulate my goal is that I want to be a happy, healthy, active, and independent person. Everything I
do, how I live needs to works towards that goal.
My biggest expense was my house. I hated that I had a house that had rooms I rarely visited. It was a great 1901
Victorian that I had renovated in a "depressed" part of town. But I always had this dream of living in the country.
The day I got up and found an armored SWAT vehicle in my front yard I knew it was time to go. The officer was
very nice when he asked me to go back inside while they handled a "situation". So I downsized. I moved to a
smaller house in the country. In the move I got rid of a bunch of "stuff" that I just didn't need any more. I had heard
it so many times that a lack of clutter is a freeing thing. It’s really true! My new home is a very comfortable 1,300
square foot house built in the 1920's on a beautiful piece of land that is 8 acres.
It’s a beautiful old farmhouse. My family didn't see the charm that I did when
I first moved. It was a bit rundown but I fell in love the first time I saw it.
The toilet sat in the bathtub because the bathroom floor was rotted.
It had no heat other than a small propane stove in the living room.
And the pipes had burst one winter when it was empty. But to me
it was full of possibilities. The real issue was when my other
house sold faster than it was supposed to and I moved into the
new house anyway. I hauled water home in a 5 gallon cooler
every day. Cooked on a camp stove. And you never really
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know how many times you get up at night to go to the bathroom until you have
to go outside to a porta john! Why would I do that you ask. It was just too far a
drive to make everyday back and forth to work, my old house and the new house.
I was determined to do the work myself and as quickly as possible.
Because my house is older it wasn't the most energy efficient. I had moved into
the house at the start of winter. I did purchase a new heat pump that was energy
efficient. A programmable thermostat ensures that if I forget to lower the heat
when I leave in the morning that heat pump won’t be running all day with no
one home. A few years later I bought a vent free fireplace and put it in the living
room. It’s where I spend most of my time. The thought was that I would keep
that room warmer and let the other areas of the house be a bit cooler. It works
wonderfully. During the shoulder seasons in spring and fall when it’s only cool
in the mornings I use the fireplace to take the chill off and just put on a sweater
until the day warms up.
The windows were beautiful old windows that let the rain and the cold air pour
right through. Just a month after I had moved in I was sitting in the living room
enjoying watching a storm come in. The second that the rain started to hit the
window water was just flowing in. It was comical when it was over. It did explain
why the floor under that window wasn’t in great shape. I bought new windows
the next week. I caulked the new windows inside and out. Caulk is a wonderful
thing. I also added insulation in the crawlspace under the house, there wasn’t
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any. Down under the house if there was any daylight between the foundation I squirted that expandable foam into
it. And in the attic I put a second layer. The impact was unreal. The house was immediately warmer.
Cooling in the summer was the next challenge. I read all about passive cooling, but didn't want to spend a bunch
of money on it. It struck me one day when I was talking to my neighbor. His grandparents had owned my house.
We were talking about the heat in the summer and he said that he remembered that his grandmother would open
all the windows at night and close the windows and the curtains during the day. He also remembered her planting
ornamental beans on strings on the west side of the front porch to shade it. It was so elegantly simple. I opened
all the windows at night and put box fans in the windows upstairs blowing outward. I drew in the cooler air at
night and closed the windows and the curtains during the day. I put trellis in front of the west facing windows
and planted beans. They shaded the windows and provided flowers for hummingbirds and beans to eat later. I
cook inside as little as possible during the summer. Grilling outside means no extra heat source making the house
warmer. Making up cold salads and sandwiches helps with that too. I can count the number of days that I ran the
air conditioner for the last 2 summers on both hands.
Water heating and clothes drying are the next biggest users. I bought an
energy efficient water heater with energy miser settings. It’s really neat;
you can change the setting very easily on a box on the top. During
the summer I have the water temperature a little lower than in the
winter.
I’ll never forget when I told my Mom I was line drying my
clothes. She made a face and told me that she didn’t like
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how stiff it made towels. Well I don’t like drying myself with a raspy hard towel
either. This is how I resolved it. I use fabric softener, vinegar actually, and then
toss everything in the dryer for about 10 minutes. No, my clothes don't smell
like vinegar. 10 minutes in the dryer is long enough to get the wrinkles out of
everything and “fluff” the towels. Then everything goes outside. On a breezy
day it’s all dry in about an hour. In the winter it takes a couple of hours. One
time when my Mom came to visit she made it a point to thank me for drying the
towels in the dryer just for her. The look on her face when I told her I hadn’t was
priceless.
I made all these changes and all the small changes that you hear about. Turning
lights off, unplugging phone chargers and so on. I cut my energy bill in half.
I have a love affair with food. I am not a beans and rice every night kind of girl.
I love good fresh creatively cooked food. I love variety and new recipes. Exotic
ingredients and organic food are expensive. And sometimes you just can't find
some of the things listed in the recipe. I had started learning about gardening
at my old house in raised beds and pots. I grew an amazing amount of food in a
very small space. I had also started canning the extra food at that point. I lived
in downtown Nashville on a tiny piece of land. It was so small it only took 20
minutes to mow! I grew small amounts of many things.
When I moved to the country I had more land than I knew what to do with.
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HOW TO GROW ORGANIC VEGETABLE GARDEN
PLAY VIDEO

I asked my neighbor who grew up in my house where the original garden had been. I was making an assumption
that the land would be better. I planted a big garden, and I mean big. 8,000 square feet. I also started all kinds of
fruit. Strawberries, raspberries, blackberries, grapes, figs, kiwi, apples, plums and pears. I grew more vegetables
than I knew what to do with. My eyes were definitely bigger than my stomach and my available time. I work 50
to 60 hours a week (at my real job) so there isn’t much available time. I learned that the deer, rabbits and ground
hogs liked my garden as much as I did. They ate the apple trees down to the ground. I can’t say that I was a great
gardener that year, but I did have more than enough to eat.
I'm an organic gardener by default. I'm too lazy to spray. One really rainy weekend I had taken some cardboard
up to the garden to kneel on while I weeded. Weeds will ruin your desire to garden in a heartbeat. Well I left it
up there a couple of weeks. When I went to move it there were no weeds under it. I had a “duh” moment. And
gathered all the cardboard boxes and newspapers I could. I had tried the landscape fabric before and was never
thrilled with it. The weeds just move it like a monster with a mission. Plus you had to buy it. The cardboard was
free and it broke down by the end of the season. I just worked it into the soil.
The earthworms love it, which can only be a good thing. It isn’t a perfect
solution but it absolutely helps cut down on weeding.
As I was sitting in my wicker chair one day pondering the emotions
of earthworms I was watching my dogs play. I love my dogs;
I don’t love stepping in my dogs stuff. I collect it and toss it
away from where I like to walk, way far away. Sitting there I
glanced over to that spot. There were little patches of grass
that was extremely happy looking. Lush and incredibly
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Fertilize your vegetable garden
with composted cow manure PLAY VIDEO

green. And I thought eureka! Manure. I went to the internet and researched it.
For many reasons you can’t use dog manure. So I bought bagged cow manure.
I did a little test research. You know, these 3 tomato plants got some in the
bottom of the hole, these 3 had it placed on top of the ground around the base
of the plant and these 3 little piggies’s had none. Night and Day! The plants
that had the composted cow manure were bigger, healthier, didn’t wilt and had
more tomatoes. I couldn’t stand the thought of buying all those bags. There is
an organic dairy farmer down the road who filled up my truck several times.
Yes, it was messy. Yes, it smelled. But it washes off you and out of your clothes.
And within a couple of days it had worked itself into the soil. I got several truck
loads of it and it made a huge difference in the garden and the earthworms were
happy too.
This was the point that chickens entered my life. Hauling the cow manure was
really hard work. I thought that chicken manure had to be easier. I could have the
chickens and move the copious amounts of manure that they would create for
me a little at a time. I bought baby chicks and built them a little house. Looking
back I must have thought mountain lions were going to try to eat them. Their
house and run are like Fort Knox. Nothing could ever get in there. I started with
4 hens. Being a city girl I naturally thought there would be so much manure I
couldn't possibly use it all. There isn't. Maybe with 100 chickens, not with 4.
They don't even smell. But they do lay eggs! Each chicken will average an egg
every other day. I never ate that many eggs before. They are not store bought
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eggs, they taste so much better. I have 9 hens now; I give away eggs as gifts. My friends love the eggs. The
chickens are entertaining to watch as well. It gives you the true definition of "pecking order" and "hen pecked".
Shortly after the chickens I became interested in honey bees. There is a place in Kentucky that sells the bees that
I go to in the spring. I have to admit that I'm not that good with the bees yet. I've lost several hives to the winter.
But I have high hopes and always start over. When you pick the bees up its early spring and cool. Well I'm not
about to make my girls, the bees, ride all the way home in the back of the truck. They ride in the cab with me. Did
it make me nervous the first time? Absolutely! Not anymore. They are such interesting little creatures. Having so
many pollinators right beside the garden made it produce so much more. When the apple trees bloom they just
cover it. They, like the chickens, have taught me the true meaning of old sayings. Busy as a bee? Honey that
you get from the bees is amazing! Its a work in progress and I learn every year.
My love affair with food and growing it turned to preserving it. Pickles, lots of jams and jellies, apple butter,
tomatoes, tomato sauces, tomato soup, green beans, and peppers. The canned jams make
wonderful gifts. For a while there I felt like a mid wife. I would come home from
work and start boiling water to can with. I had a turkey fryer that I had right
out the back door that I boiled water on so I wouldn’t heat up the house.
At Thanksgiving I talked friends into saving me the leftover turkey
carcass from their celebration. I made the most amazing turkey
broth and turkey soup. I pressure canned it and used it all year.
I've also started learning about drying foods. I made some
wonderful venison jerky and "sun-dried" tomatoes.
THE LEXICON OF SUSTAINABILITY: STORY OF AN EGG
PLAY VIDEO
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With all the fresh veggies, eggs, and canned foods I don't spend much on food
and I eat like a queen. Oh and the venison? No, I don't hunt, yet. But I trade
canned homemade chili for venison every year.
All that canning made a lot of waste. All the cutting and chopping, it was just so
much. Not that you would know it, but I'm basically a lazy person. I wasn't about
to pay to have my trash hauled off, not when there was a free center just down
the road. But you had to load up the truck and drive there. Enter the compost bin.
I got one of those cute little black composters from the city. Again I had visions
of compost for the garden. It hasn't turned out that way. But it has cut way down
on what I hauled out of the house. I average around 2 of the 13 gallon trash bags
a month.
I have to admit this is an obsession with me. I brag about how little trash I haul
away. I work very hard to not bring trash into my house in the form of packaging.
I reduce, reuse and recycle everything. I don't buy different cleaners for every
room in the house. I use organic cleaners, or mix them myself. Vinegar is a
great multipurpose product. You can, can pickles with it, clean your windows
and soften your laundry. Anything I buy I think about, I try very hard to not buy
anything on impulse.
With a garden that big, watering it is an issue. My first water bill made me
put the garden on water restrictions. The compost and the cardboard definitely
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Other Sustainable Farming Practices
Master gardeners of PARADISE
PLAY VIDEO
The SUSTAINABLE FARMER IN Thailand
PLAY VIDEO
No dig gardening
PLAY VIDEO

URBAN FARMING
PLAY VIDEO

How To Create A Rainwater Collection System
PLAY VIDEO

helped, but it still needed to water when it didn’t rain. Overhead watering with a sprinkler just isn’t efficient;
it evaporates as you are watching it. Standing there with a hose is just too time consuming. So I bought drip
irrigation and put timers on it. That worked much better but I was still paying for water. I knew that when it
rained, a lot it poured off my tin roof. I got creative and acquired a 500 gallon plastic tank. I put it where I could at
least water al the landscaping around my house and save that way. The first time it rained just 3/10ths of an inch
of rain it filled the tank. It saves a huge amount of city water.
All of these steps have been eye opening and so empowering. My biggest ideas came when I was sitting quietly
watching what was going on around me. Being silent, present in the moment and just paying attention. I've
learned that many of the things that the "old timers" did just made sense. They made use of everything they had
because they had to. There is something wonderfully intoxicating about picking blackberries and eating them
on a sultry warm day.
How am I doing on my goals? What's next? I'm playing with making wine and hard
cider. I've just opened bottles of hard apple cider that I made 2 years ago.
It’s wonderful! My neighbor has land that has a persimmon tree on it. I
gathered 20 pounds of fruit and it tastes quite promising. On my back
porch there is a 5 gallon container with pear wine fermenting. It
smells full of promise and now that it’s cold, it reminds me of the
tree ripened fruit. Goats for milk, cheese and soap? Foraging for
wild foods? Whatever sparks my imagination and makes me
feel alive. Living closer to the land makes me content. I'm out
of debt and yes, I'm happy.
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Written by Rattan Lal
Carbon Management and Sequestration Center – The Ohio State University

A vigorous, scientific atmosphere must encourage healthy debate:
dichotomy or trichotomy of weather-climate or weather-macroweatherclimate, onset of anthropocene with the dawn of agriculture or since the
industrial revolution around circa 1750, increasing food production by organic
amendments or inorganic fertilizers, climate change mitigation by geologic
sequestration and geoengineering or carbon sequestration in soil and
recarbonization of the terrestrial biosphere, and increasing food production
by bringing new land under production or through sustainable management
of soil and water resources already committed to agroecosystems, meeting
global energy demands by biofuel production or by improving energy
efficiency and identifying non-carbon fuel sources? Answers to these and
other questions of global significance facing the ‘Carbon Civilization” during
the 21st century depend on the conversion of traditional agroecosystems to
sustainable agriculture.

Sustainable
Soil
Management
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Thus, sustainable agriculture must be a system of agronomic

production and utilization that meets food requirements and basic needs of the world’s
population while also restoring soil quality and ecosystem functions, adapting to and
mitigating climate change, minimizing losses and wastes, and enhancing/conserving
biodiversity. In view of the finite soil and water resources, sustainable agriculture
must also increase production from the land and water resources already allocated to
agronomic production, while restoring productivity and ecosystem services of degraded
soils and desertified lands.

2

CHALLENGES TO AGRICULTURAL
SUSTAINABILITY
A crucial challenge for the Carbon Civilization during the coming decades will be
producing enough food for 9.2 billion people without undermining the ecosystem
services of critical biomes. The resource constraint has enhanced the debate about
Malthusian versus Boserpian phases of population change. However, food production
must be doubled between 2010 and 2050 because of the increase in population and
growing preferences towards meat-intensive diets.
The required increase must be achieved despite the growing challenges of changing
climate, degrading soils, dwindling water, and increasing competition for land by nonagricultural uses. While adoption of commercial agriculture in developed economies
since 1960s enhanced productivity, it has also adversely impacted the environments.
Plow-based agricultural practices accelerated soil erosion, depleted soil organic
carbon (SOC) pools, reduced biodiversity, and aggravated salinization of irrigated lands.
Thus, there exists a strong need to reconcile food production with ecosystem services,
biodiversity conservation, and climate change mitigation. Indeed, there is a need to
acquire a deeper understanding of ecological processes to reduce heavy dependence
on agrochemicals and intensive tillage.
Being an essential resource in managed and natural ecosystems, maintaining and
improving soil quality is essential to sustainable agriculture. Whereas the relevance
of traditional knowledge in sustainable soil management is widely recognized, there
is a strong need for an effective coordination of modern science with traditional
knowledge.
Rather than bringing new land under agroecosystems, two concepts being widely
promoted to enhance food production are: a) sustainable intensification and, b)
sustainable land management (SLM). Sustainable intensification implies producing
more from the same area of land while reducing the environmental impact and
negative externalities. Thus, sustainable intensification may involve soil and crop
management practices such as conservation agriculture, cover cropping, integrated
nutrient management (INM), agroforestry systems, aerobic rice, precision agriculture,
and integrated crops/livestock systems (mixed farming).
The SLM is conceptually similar to that of sustainable intensification. The SLM is
defined as a knowledge-based combination of technologies, policies and practices that
integrate land, water, biodiversity, and environmental concerns (including input and
output externalities) to meet rising food and fiber demands while sustaining ecosystem
services and livelihood (Dumanski, 1997).
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The goal of sustainable management is to:
(i)
(ii)
(iii)
(iv)

maintain or enhance production and services;
reduce production risks;
minimize degradation of soil and water resources, and;
enhance economic viability and social acceptability.

Written by Rattan Lal
Carbon Management and Sequestration Center – The Ohio State University

"The SLM is defined as a knowledge-based combination of
technologies, policies and practices that integrate land, water,
biodiversity, and environmental concerns (including input and output
externalities) to meet rising food and fiber demands while sustaining
ecosystem services and livelihood (Dumanski, 1997)."

Technological components of SLM have evolved since the 1940s as follows:
Fig.1

Mechanized
Farming (1940s)
 Improved machinery
 Complex rotations
 Leguminous cover crops
 Farm yard manure

No-Till (1960s)
 Direct Selling
 Inorganic Fertilizers
 Chemical weed control
 Use of residue mulch
 Monocropping

Conservation
AGRICULTURE (1990s)
 No-till farming
 Complex rotations
 Cover cropping
 INN, IPM
 Water Conservation

Sustainable
Intensification (2010)
 Conservation agriculture
 INN, IPM
 Complex rotations
 Precision Agriculture
 DSI

Fig. 1: Evolution of sustainable agricultural systems in science-based agriculture
(INM= integrated nutrient management, IPM= integrated pest management, DSI= drip sub-irrigation)
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CAUSES OF UNSUSTAINABILITY
Soil degradation and environmental pollution are chronic problems especially in
regions with fragile soils, harsh climate and predominantly resource-poor small
land holders. These problems, especially the environmental pollution, are also
serious concerns in large-scale commercial agriculture.
In case of resource-poor farmers, the principal causes of soil degradation are
survival and desperateness, and lack of inputs. The planning horizon for small
landholders is days and week because of the pressing personal/family needs.
The stewardship concept means nothing to those who are desperate and
starving. Starving people do not care about stewardship and sustainability.
Indeed, when people are poverty stricken and hungry, they pass on their
sufferings to land (Lal, 2009) In case of large-scale commercial farms,
among the principal causes of soil/environmental degradation are:
(i) purposely overuse of resources because of subsidies;
(ii) human greed and corruption, desire to produce and consume in a world
without limit;
(ii) high expectations, competition, territory and power;
(iv) ignorance and misunderstanding of soil ecosystems, and;
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(v) treating soil as a commodity (property) that belongs to its owner who takes
it for granted.
An example of the desire to consume and produce more is the preference for
excessive meat-based diet. Energy, water, nutrients, and land requirements are
considerably more for meat-based than plant-based diets.
Therefore, less meat consumption implies less pressure on the land. Increasing
global consumption of animal-based diet (especially beef) is a major driver of
abrupt climate change.
Over consumption and waste of food are also important drivers of resource
exploitation.
About 30-50% of all food produced is wasted in the farm  storage 
processing factory  grocery store  kitchen  fork  landfill process. Per
capita food waste in developed countries is estimated at 100 kg/yr.
Growing emphasis on biofuel production is another strong determinant of food
security. Production of biofuel feedstock also competes for land, water, nutrients,
energy, labor, adversely affects food security, and has numerous environmental
and social implications.
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TOWARDS ACHIEVING SUSTAINABILITY
Among several approaches recommended towards sustainable agriculture are: best management
practices, ecological resilience, eco footprint, the efficiency paradox of doubling the production
from half the input, and the command and control approach. However, as Barry Commoner (1972)
advised: there is no such thing as a free lunch, and all things are interconnected. Garret Hardin
(1968) also emphasized the significance or interconnectedness because we can never do mere
one thing. The environmental impact (I) depends on the population (P), per capita affluence (A)
and the damage done by consumption or technology (T) (I = P x A x T) (Ehrich and Holdren, 1971).
Thus, the larger the population, the larger the rate of consumption of natural resources, the more
difficult it is to transform the society to the condition of sustainability (Albert Bartlett, 1996). It is
in this context that the land ethics must be the guiding principle. Leopold (1949) stated that, “A
thing is right when it tends to preserve the integrity, stability, and beauty of the biotic community.
It is wrong when it tends otherwise.”
While the present growth trends (population, industrialization, pollution, soil degradation, water
consumption) cannot continue forever (Meadows et al., 1972), humanity has to rely on agriculture
for its basic needs.

Improved machinery
Source: pruningsfromthevines.blogspot.sg

"Soil degradation and environmental pollution are chronic problems especially in regions with fragile
soils, harsh climate and predominantly resource-poor small land holders. These problems, especially
the environmental pollution, are also serious concerns in large-scale commercial agriculture."
It is in this context that some basic principles of soil management must be observed in
improving agricultural sustainability (Lal, 2009). There are:
(i) It is not possible to take more out of soil that what is put in it without degrading its quality;
(ii) Marginal soils cultivated with marginal inputs produce marginal yields and support marginal
living;
(iii) Plants cannot differentiate the nutrients supplied though inorganic fertilizers or organic
amendments, it is a question of logistics and availability;
(iv) Even the elite varieties cannot extract water and nutrients from a soil where they do not
exists, and;
(v) Sustainable management of soil must involve the judicious we of modern innovation built
upon the traditional knowledge.
Adoption of these principles necessitates following the research and development
strategies based on ten tenets as follows:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Originality in thinking,
Objectivity in interpretation,
Accuracy in observations,
Integrity in scientific research,
Accountability in obligations,
Transparency in governance,
Sincerity in commitment,
Relevance in implementation,
Morality in judgment, and
Stewardship in natural resources management.

About 30-50% of all food produced
is wasted in the farm  storage
processing factory grocery store
kitchen fork land fill process.
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Adoption and implementation of these ten tenets is essential to sustainable management of soil and water resources. In contrast, the ten Dont’s of
stewardship and sustainable management are:
(i) Inflexibility to innovation,
(ii) Insensitivity to realities,
(iii) Political interference,
(iv) Inefficient management,
(iv) iIneffective governance,
(v) Tainted vision,
(vi) Bureaucratic control,
(vii) Inhibited competitiveness,
(ix) Limited transparency, and
(x) Inadequate remuneration

"Sustainable agricultural systems are site-specific and depend on the local soil type,
climate, vegetation, and the human dimensions including social, cultural, ethnic, and
gender issues. The system must address the changing realities of a growing population
and its demands, minimize losses by erosion and leaching or volatilization, replace what is
removed in produce harvested, respond wisely to what is changed, and predict what may
happen by natural and anthropogenic perturbations."
Source: LA Wines.com.tr
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CONCLUSIONS
Sustainable agricultural systems are site-specific and depend on the local soil type, climate, vegetation, and the human dimensions including social, cultural, ethnic,
and gender issues. The system must address the changing realities of a growing population and its demands, minimize losses by erosion and leaching or volatilization,
replace what is removed in produce harvested, respond wisely to what is changed, and predict what may happen by natural and anthropogenic perturbations. The soil
must never ever be treated as the global common. This is where the human ingenuity and innovations will be essential to meeting the challenges of the moving target
of sustainable agriculture.
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RECYCLED WATER
& IRRIGATION

Written by Dr M. Ali Harivandi Ph.D.,

An Area Extension Specialist at the University of California Cooperative Extension, can

Advanced sewage treatment takes raw sewage and
converts it into clear, reclaimed water that looks as good
to the human eye as any potable water. However, many
“dissolved” solids (salts) still remain and are of concern if
the water is to be used for irrigation.’

PURPLE
GOLD
A Contemporary View of Recycled
Water Irrigation
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BlUE GOLD: WORLD WATER WARS
PLAY VIDEO

USDA SCIENTIST OF THE YEAR
STUDIES IRRIGATION PLAY VIDEO
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Most of us are familiar with the term Black Gold as another name for oil, and may have heard Blue Gold
used in some quarters in reference to water. World news increasingly delivers stories of water being
“privatized”, or of political fights between those who would commoditize it and those who believe
access to clean water is a basic human right. Without question, humanity is polluting and wasting
water even as its need for water grows with increasing population. Thus, just as it appears that wars
today are fought over oil, future wars may be fought over water (for an excellent treatment of this topic,
see Blue Gold: World Water Wars, a documentary film, as well as a book by Barlow and Clarke.)
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RECYCLED WATER
& IRRIGATION

"Currently, large volumes
of recycled water are
used to irrigate golf
courses, parks, roadsides,
landscapes, cemeteries,
athletic fields, sod
production farms, and
other landscape sites.
Interest in recycled
water irrigation also
increases as more, and
better-quality, treated
sewage water becomes
available."
USE OF RECLAIMED WATER FOR IRRIGATION
MOVING TOWARDS SUSTAINABILITY PLAY VIDEO

In most cases where significant drought
conditions occur, turf and landscape
irrigation is not a priority for municipalities,
resulting in parched stands of grass.
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Written by Dr M. Ali Harivandi Ph.D.,

An Area Extension Specialist at the University of California Cooperative Extension, can

Agronomists generally do not play the roles of economist, diplomat

or soldier. We can, however, try to educate, and sometimes the topics we
broach have large consequences. The use of recycled or reclaimed water is, I
believe, such a topic. And considering the critical water needs of today’s world,
I would like to assign to recycled water the term Purple Gold, after the color
officially used to designate all equipment contacting it.
Having worked with this resource for over 30 years, evaluating its potential
for turfgrass and landscape irrigation, I have witnessed its quality increase
significantly. As quality has increased, both the value and the use of recycled
water have also risen dramatically. I believe recycled water, already deserving
of the name Purple Gold, will be recognized as such society-wide in the near
future.
Already, in the face of increasingly common drought, habitat erosion, and the
escalating cost of potable water, recycled water is the Purple Gold of urban
landscape irrigation. In light of recycled water’s importance, a review of its
qualities, and of the management practices needed to use it successfully, is in
order.

Water Distribution
Although ¾ of the earth’s surface is covered with water, only a minute fraction
of all the water on earth is both readily available and of sufficient quality to be
suitable for human use, including irrigation of agricultural crops and landscape
plants. In fact, it is estimated that only 0.02% of all water on earth is fresh and
immediately available—i.e. could be used with relative ease and with minimal
energy input and expense. That small fraction of earth’s water includes rain and
snow-melt stored in lakes and reservoirs, as well as water available in rivers.
More than 99% of earth’s water is in its oceans or locked in polar ice caps and
glaciers. Converting water from these sources to potable form is highly energydependent and expensive. Yet fresh surface and ground water together are
being rapidly depleted due to industrial and agricultural use and direct human
consumption. Population growth accelerates and exacerbates the potable water
scarcity. Also, human activities continue to pollute much of earth’s waters,
contributing to potable water scarcity. It is estimated that by the year 2025,
earth’s population will pass 8 billion, with the great majority of the population
living in large metropolitan areas. Most of the world’s turfgrass (and other
landscape plantings) is also in urban centers, where it competes with human
consumption and food production for access to high quality irrigation water.
Another piece of the world’s water puzzle, drought is a serious and increasing
problem in much of the world. In the United Sates, and elsewhere on earth,
over the past 2 decades, significant drought conditions occurred annually in
various regions. During the same period, Americans migrated in large numbers
to “desert” states. Housing developments in these arid regions, along with their
attendant landscape sites (golf courses especially) have significantly increased
the demand for water.
In most cases, turf and landscape irrigation is not a priority for municipalities
during droughts. Severe restrictions on turfgrass and landscape irrigation
during droughts are common, including complete shut down of golf course or
park irrigation. Irrigation with recycled water is therefore a viable means of
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Figure 1 
Generalized flow sheet
for wastewater (swage)
treatment.

Source: Asano, T., et al.
1984. Municipal wastewater:
treatment and reclaimed
water characteristics. In
Pettygrove and Asano (eds.)
Irrigation with Reclaimed
Municipal Wastewater — A
Guidance Manual. Report No.
84-1 wr. Calif. State Water
Resources Control Board,
Sacramento, Ca.

coping with drought, water shortages and/or the rising cost of potable water.
Currently, large volumes of recycled water are used to irrigate golf courses,
parks, roadsides, landscapes, cemeteries, athletic fields, sod production farms,
and other landscape sites. Interest in recycled water irrigation also increases as
more, and better-quality, treated sewage water becomes available.
Sewage treatment has become more effective at eliminating potential human
pathogens. Historically, treated sewage water was used to irrigate crops not
consumed directly by humans (e.g. pasture, fodder, fiber, and seed crops); fruits
borne high enough on trees that they did not come into contact with irrigation
water; and crops grown for processing (e.g. grapes for wine, tomatoes for
ketchup, or cucumbers for pickling.) Today, most sewage treatment plants
produce high-quality recycled water suitable (as far as human- pathogen content
is concerned) for additional uses such as golf courses, parks, athletic fields, and
other urban landscape sites. In certain southwest desert areas of the United
States, most golf courses (and associated landscapes) may use only recycled (or
other degraded-quality) water for irrigation. In a larger context, recycled water is
now the irrigation source for approximately 15% of U.S. golf courses, and close
to 35% of courses in southwestern states. These figures are rapidly increasing,
as are those for all other commercial, institutional and industrial sites irrigated
with recycled water.

other terms are also used for recycled water, among them: reclaimed water,
reuse wastewater, effluent water, and treated sewage water. Depending on
degree of treatment, recycled water is referred to as primary, secondary, or
advanced (tertiary) treated municipal or industrial wastewater. Primary treatment
is generally a screening or settling process that removes organic and inorganic
solids from wastewater. Secondary treatment is a biological process in which
complex organic matter is broken down to less complex organic material, then
metabolized by simple organisms which are later removed from the wastewater.
Advanced wastewater treatment consists of processes that are similar to
potable water treatment, such as chemical coagulation and flocculation,
sedimentation, filtration, or adsorption of compounds by a bed of activated
charcoal. Advanced treatment is often referred to as “tertiary treatment.”
Secondary and tertiary processes significantly reduce suspended matter and
pathogenic organisms contained in effluent water. Urban sewage treatment
employs sophisticated procedures and equipment to remove human-diseasecausing organisms. (Figure 1) presents a simplified schematic of the 3 levels of
treatment.

How Water is Recycled?

Sewage treatment takes raw sewage with all of its suspended matter and
pathogenic organisms and converts it into clear reclaimed water which looks
as good to the human eye as any potable water. In almost all cases, recycled
water is thoroughly disinfected before leaving the treatment plant. Disinfection
greatly reduces (or entirely eliminates) the human disease causing organisms
and expands the irrigation uses of recycled water.

“Recycled water” refers to water which has undergone one cycle of (human)
use and then received significant treatment at a sewage treatment plant to be
made suitable for various reuse purposes, including turfgrass irrigation. Several

However, “dissolved” solids (salts) still remain, and are of concern if the water is
to be used for irrigation. It is technically possible to remove all of the dissolved
salts from sewage water, using techniques such as reverse osmosis. Reverse
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Depending on degree of treatment, recycled
water is referred to as primary, secondary,
or advanced (tertiary) treated municipal or
industrial wastewater. Primary treatment is
generally a screening or settling process that
removes organic and inorganic solids from
wastewater. Secondary treatment is a biological
process in which complex organic matter is
broken down to less complex organic material,
then metabolized by simple organisms which are
later removed from the wastewater.
A TYPICAL WASTE WATER TREATMENT PLANt
PART 1 PLAY VIDEO
A TYPICAL WASTE WATER TREATMENT PLANt
PART 2 PLAY VIDEO

Advanced wastewater treatment involves processes and equipment similar to those used for
potable water treatment. Advanced treatment is often referred to as “tertiary treatment.”
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osmosis, in fact, is used on a small scale at a few golf courses to remove almost
all dissolved solids from water. However, its expense is such that very few
treatment plants in the world currently use it. Therefore, most of the recycled
water available for irrigation is only tertiary-treated and may contain high
concentration of salts.

due to the salt content and other characteristics of reclaimed water. During
irrigation, dissolved salts and other chemical constituents move with water
into the plant root-zone. Recognizing the problems that may arise from this, and
understanding their remedies, allow turfgrass managers to make use of this
valuable irrigation resource, the Purple Gold, in spite of potential challenges.

Turfgrass is particularly well-suited to irrigation with recycled water. Among
landscape plants, turfgrasses can absorb relatively large amounts of nitrogen
and other nutrients often found in elevated quantities in recycled water, a
characteristic that may greatly decrease the odds of ground-water contamination
by recycled water. Equally important, turgrass plantings are generally permanent
and their growth is continuous, providing a stable need for continuouslyproduced recycled water. Presently, most of the turfgrass irrigated with recycled
water grows on golf courses. However, recycled water irrigation is increasing on
sports fields, in parks, on many industrial and institutional landscapes, and on
sod production farms.

Recycled waters usually contain higher amounts of dissolved salts than most
other irrigation water sources. Salt accumulation in the soil is the most common
concern. Ordinarily, a long period of irrigation passes before salt builds up in the
soil enough to actually injure plants. Besides saline irrigation water, insufficient
natural precipitation, inadequate irrigation and poor drainage all increase the
likelihood of creating saline soil conditions.

Most municipalities require signage (usually colored purple) to inform the public
of the presence of recycled water. These efforts are intended to prevent anyone
from ingesting or otherwise using the water directly, to avoid any risk, however
slight, of contact with human pathogens. The color purple is now broadly
accepted as the official color for recycled water conveyance equipment. Almost
all irrigation system components are now available in purple including pipes,
sprinkler heads, valves, and irrigation boxes.

Potential Challenges
Despite sound reasons for using recycled water for turfgrass irrigation, there are
legitimate concerns about possible turfgrass and other landscape plant injury
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Generally, salinity becomes a problem for turfgrass when the total quantity
of soluble salt in the root-zone is high. The rate at which salts accumulate to
these levels in a soil depends on their concentration in the irrigation water; the
amount of water applied annually, annual precipitation and the soil’s physical
and chemical characteristics. Once root-zone salinity builds to harmful levels,
several problems may occur. Salinity may inhibit water absorption by plant roots
(due to the high osmotic potential of the soil water solution), and cause plants
to appear drought-stressed despite the presence of adequate water within the
root-zone. For such osmotic stress symptoms, the term Physiological Drought is
often used. High salinity can also cause some ions (e.g. sodium) to be absorbed
by the plant in high enough quantities to cause tissue burn, or to compete with
other essential elements, creating nutritional imbalances. In most cases, injury
caused by high water/soil salinity is due to a combination of these factors.
If the amount of water applied to turf (irrigation plus precipitation) is higher than
evapotranspiration, and drainage is provided, then salt movement is downward.
Conversely, salt movement is upward if evapotranspiration exceeds water
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"Despite sound reasons for using
recycled water for turfgrass irrigation,
there are legitimate concerns about
possible turfgrass and other landscape
plant injury due to the salt content
and other characteristics of reclaimed
water. During irrigation, dissolved salts
and other chemical constituents move
with water into the plant root-zone.
Recognizing the problems that may
arise from this, and understanding their
remedies, allow turfgrass managers to
make use of this valuable irrigation
resource, the Purple Gold, in spite of
potential challenges."
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applied. In the latter case, salt drawn to the surface gradually accumulates
to levels toxic to turfgrasses and other plants. Diagnosing water/soil salinity
problems always begins with chemical analysis of the irrigation water and soil.
Water salinity is reported differently by different laboratories. It may be reported
as electrical conductivity (ECw) in terms of deci Siemens per meter (dS/m), or
as Total Dissolved Solids (TDS) in either parts per million (ppm), or milligrams
per liter (mg/L). Generally, waters of acceptable quality for turfgrass irrigation
have electrical conductivities of less than 0.7 dS/m (Table 1). Waters with
soluble salt levels above 3 dS/m may injure turfgrass and are not recommended
for irrigation. Recycled irrigation water with salt levels up to 3 dS/m may be
tolerated by some turfgrass species, but only on soils with good permeability
and subsoil drainage, which allow a turfgrass manager to leach excessive salt
from the root-zone by periodic heavy irrigations.
For agronomic purposes, in addition to salinity, recycled waters must also be
evaluated for their sodium, chloride, boron, bicarbonate, and nutrient content, as
well as pH and suspended matter. Each of these elements effects plant growth.
Managers can request that labs test their samples for the specific elements they
know are likely to cause injury to plants. With test results in hand, managers
use published guidelines to determine if their conditions are problematic and, if
so, in what way.
Sodium content is as important to recycled water quality as salinity. Although
sodium can be directly toxic to plants, its most frequent deleterious effects on
plant growth are indirect through its effect on soil structure. The high sodium
content common to recycled water can cause deflocculation (dispersion) of soil
clay particles or breakdown of soil structure, reducing soil aeration and water
infiltration and percolation. Water-logging and soil compaction are common
results of excess sodium. In such conditions, direct sodium toxicity may also

The color purple is now widely
accepted as the official color
for recycled water conveyance
equipment. Almost all irrigation
system components are now
available in purple.
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eventually occur. The sodium (Na) hazard of recycled water is measured by the
Sodium Adsorption Ratio (SAR), generally calculated as shown here:

Na

Because calcium (Ca) and
magnesium(Mg) flocculate clay
particles, while sodium disperses
them, the ratio of these elements to
each other in irrigation water provides
a measure of likely soil permeability
resulting from irrigation with a
particular water. That said, the effect of sodium on soil particle dispersion (i.e.
permeability) is counteracted by high electrolyte (soluble salts).

SAR =

Ca + Mg
2

Thus the likely effect of a particular irrigation water on soil permeability is best
gauged by assessing the water's SAR in combination with its ECw. Note that for
recycled waters high in bicarbonate, some laboratories "adjust" the calculation
of SAR (yielding a number called "adjusted SAR" or "Adj. SAR") because soil
calcium and magnesium concentrations are affected by a water's bicarbonate.
In simplest terms, Adj. SAR reflects the water content of calcium, magnesium,
sodium, and bicarbonate, as well as the water's total salinity. The combined
effect of water ECw and SAR on soil permeability is shown in (Table 1). The
table provides general guidelines only, since soil properties, irrigation, climate,
species salt tolerance, and cultural practices all interact with water quality and
plant growth. In general, water with an SAR below 3 is safe for turf and other
ornamental plants.
Recycled waters with an SAR above 9 can cause severe permeability problems
when applied to fine-textured (i.e., clay) soils over a period of time. Coarsetextured (i.e., sandy) soils experience less severe permeability problems and can
tolerate an SAR of this magnitude. Golf course greens and sports fields with
high-sand-content root-zone mixes, for example, can be irrigated successfully
with high-SAR water because their drainage is good.
Recycled waters usually contain a wide variety of other elements in small
concentrations. Some of these elements are toxic to turfgrasses and other
plants if they accumulate in the soil to sufficient levels. The most common
toxicities are due to accumulations of sodium, chloride and boron. Plant roots
absorb sodium and transport it to leaves, where it can accumulate and cause
injury. Symptoms of sodium toxicity resemble those of salt burn on leaves.
Sodium toxicity is often of more concern on plants other than turfgrasses,
primarily because accumulated sodium is removed every time grass is mowed.
Chloride (Cl), in addition to contributing to the total soluble salt content of
irrigation water, is another ion which may be directly toxic to landscape plants.
Although not particularly toxic to turfgrasses, it affects many trees, shrubs, and
ground covers. In sensitive plants, chloride toxicity causes leaf margin scorch
in minor cases, total leaf kill and abscission in severe situations. Fortunately,
chloride salts are quite soluble and thus may be leached from well-drained soils
with good subsurface drainage.

Presently, most of the turfgrass irrigated with recycled water grows
on golf courses, sports fields, and parks. However, recycled water
irrigation is increasing on other urban common spaces.
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Recycled water may also contain boron (B), a micronutrient essential for plant
growth in very small quantities. Injury from excess B is most obvious as necrosis
on the margins of older leaves. Turfgrasses are more tolerant of boron than any
other plants grown in the landscape. (Table 1) provides general guidelines for
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assessing the effect of sodium, chloride and boron in irrigation water.

water with an RSC of 2.5 meq/L and above is probably not suitable for irrigation.

pH, a measure of acidity, is valued on a scale of 0 to 14. Water pH is easily
determined and provides useful information about water's chemical properties.
Although seldom a problem in itself, a very high or low pH indicates that water
needs evaluation for other constituents. On the pH scale, pH 7 represents neutral
(i.e., water with a pH of 7 is neither acidic nor alkaline.) Moving from pH 7 to pH
0, water is increasingly acidic; moving from pH 7 to pH 14, water is increasingly
basic (or "alkaline"). The desirable soil pH for most turfgrasses is 5.5 to 7.0; the
pH of most irrigation water, however, ranges from 6.5 to 8.4. Depending on the
soil on which grass is grown, an irrigation water pH range of 6.5-7 is desirable.
Recycled water with a pH outside the desirable range must be evaluated for
other chemical constituents.

Recycled water can also be high in nutrients, whose economic value may be an
important consideration. Nitrogen, phosphorus and potassium, all of which are
essential to turfgrass growth, are the primary nutrients present in most recycled
waters. Even if the quantities of nutrients in a given recycled water are small,
they are efficiently used by turfgrass because they are applied frequently and
regularly.

The bicarbonate (HCO3), and to a lesser degree carbonate (CO3) content of
recycled irrigation water also deserves careful evaluation. Recycled waters are
especially prone to excessive levels of bicarbonate. High bicarbonate levels in
irrigation water increase soil pH and may affect soil permeability: combining
with calcium and/or magnesium, bicarbonate precipitates as calcium and/or
magnesium carbonate, both of which increase the SAR of the soil solution.
As noted previously, high SARs can lead to reduced soil permeability. To
determine the negative impact of the bicarbonate content of recycled water, it is
not reported as meq/L (milliequivalent per liter) of HCO3, but as Residual Sodium
Carbonate (RSC). RSC is calculated from the equation shown below, in which
concentrations of all ions are expressed in meq/L.

RSC= (HCO3 + CO3) – (Ca + Mg)
Generally, recycled water with an RSC value of 1.25 meq/L or lower is safe
for irrigation, water with an RSC between 1.25 and 2.5 meq/L is marginal, and

In most cases, turf obtains all the phosphorus and potassium, and a large part
of the nitrogen it needs, from recycled water. Sufficient micronutrients are also
supplied by most recycled waters. Water chemical analysis must therefore be
thoroughly evaluated to determine the kind and amount of each nutrient applied
through irrigation; the turf’s fertility program can then be adjusted accordingly.
Most agricultural testing laboratories will provide the nutritional contents of
recycled water upon request.
Suspended solids in recycled water may include inorganic particles such as clay,
silt, and other soil constituents, as well as organic matter such as plant material,
algae, bacteria, etc. These materials do not dissolve in water and thus can be
removed only by filtration. The suspended solids in tertiary treated (advanced)
recycled water are negligible and not a cause for concern.
However, if secondary treated recycled water is used for irrigation, suspended
solids should be monitored. In addition to plugging irrigation equipment, solids
can fill air spaces between sand particles, reducing infiltration and drainage, and
increasing compaction. Since these effects vary considerably with type of solid,
irrigation system, and soil, it is difficult to standardize suspended solid values for
irrigation water.
Overall, the complexity and variability of irrigation waters and systems make
effective filtration the most sensible approach to controlling hazards posed by

Table 1

"Overall, the complexity and
variability of irrigation waters
and systems make effective
filtration the most sensible
approach to controlling hazards
posed by suspended solids in
any water."
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suspended solids in any water.
Recycled water quality varies significantly among sewage treatment plants as
well as on a seasonal basis, and must be analyzed individually and regularly.
There are very few recycled water sources that are absolutely unsuitable
for turfgrass irrigation. Furthermore, the nature and magnitude of potential
problems with a specific water will depend on its interaction with climate and
soil chemistry and physics.
Soil physical characteristics and drainage both play important roles in
determining a root-zone’s ability to handle salinity. For example, water with an
ECw of 1.5 dS/m may be successfully used on grass grown on sandy soil with
good drainage and high natural leaching, but may prove injurious within a very
short time if it is used to irrigate the same grass grown on a clay soil or soil that
has limited drainage because of salt buildup in the root-zone.
Consequently, soil characteristics must be evaluated along with water quality to
determine if irrigation-induced problems are likely. Fine-textured soils (clays) are
more likely to accumulate salts than coarse-textured soils (sands). Also, layering
in the root-zone which interferes with drainage (and therefore salt leaching) can
lead to water-induced plant injury despite irrigating with seemingly acceptable
recycled water. In other words, lack of drainage leads to salt build up.
Soils already saline or sodic are obviously more likely to contribute to

Under saline recycled water irrigation, injury to landscape
plants other than turf often appears on lower foliage due
to its direct contact with irrigation water.
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salinity injury due to recycled water irrigation, regardless of their drainage
characteristics. Application of excessive fertilizer can also contribute to the salt
load, and may create salinity problems where the salt load from recycled water
alone may not be high enough to cause damage.

Potential Solutions
If water salinity, sodium and other chemical components are potential problems,
management is key to agronomic success. Following is list of management
practices which can be used to address potential recycled water irrigation
challenges.
 Select salt tolerant turfgrass species. If salinity problems are expected
with recycled water irrigation, salt-tolerant grass species should be considered
for planting. Salt tolerance of turfgrasses is usually expressed in relation to the
salt content of the soil. (Table 2) provides a general guide to the salt tolerance of
individual turfgrasses, based on ECe values (electrical conductivity of soil water
extract). Grasses are listed in columns indicating the highest levels of salt at
which they perform adequately. As indicated, soils with an ECe below 3 dS/m
are considered satisfactory for growing most turfgrasses; soils with an ECe
between 3 and 10 dS/m can support a few moderately salt-tolerant turfgrass
species; while soils with an ECe higher than 10 dS/m will support only very salttolerant grasses.

Turfgrasses have varying degrees of tolerance to salinity.
Research funded by organizations aims to develop highly
salt-tolerant turfgrasses (e.g., salt grass).

In early stages of salt buildup under saline recycled water
irrigation, the stress caused by salinity may leave thinned,
weak grass vulnerable to other stresses like heat, drought,
or disease infection.
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 Apply extra water to leach excess salts below the Turfgrass rootzone. Extra irrigation water needed to leach salts below the turfgrass root-zone,
thus preventing salt buildup to toxic levels, is referred to as the leaching
requirement or fraction and is calculated with the formula shown below:

LR (Leaching Requirement) =

ECw
5 (ECe ) – (ECw )

A leaching requirement is based on the recycled water’s salt content and the
salt- tolerance levels of the grass (expressed in ECe) at the site. For example, if a
turfgrass species with salt tolerance of not more than 2.5 dS/m is irrigated with
a recycled water with an electrical conductivity of 1.2 dS/m, 10% more water
than is dictated by evapotranspiration (ET) alone must be applied to leach salts
out of the root-zone.

LR =

1.2
5 (2.5 ) – 1.2

=

1.2
11.3

= 0.10

Any changes in a system’s input, such as rainfall, can affect the amount of water
which must be applied for leaching. As the Leaching Requirement increases
(and therefore more salt leaching occurs), salt accumulation in the root zone
decreases. As a result, highly saline recycled water may be used successfully

for irrigation in high rainfall areas while the same water may cause severe
salinity damage to turfgrasses in arid and semi-arid locations.
 Provide drainage. Clearly, successful leaching requires adequate drainage.
In all cases where recycled water is used for irrigation, good drainage is
essential.
Drainage can be natural, or can be improved by installing tile drains. An example
of a site where drainage must be improved: a golf course with greens built
on modified native soils (i.e. push up greens) converting to recycled water for
irrigation. The course can either rebuild greens on a sand-based root-zone mix,
or install an effective drainage system to provide for salt leaching. The objective
is to keep percolated saline water below the turfgrass root-zone.
 Modify management practices. Certain management practices may
alleviate the deleterious effects of salinity. On golf greens, especially, reducing
or removing accumulated surface organic matter (thatch), is crucial under
recycled water irrigation. Thatch and mat layers stop the flow of water (and
salts) through the soil and impede leaching of salts. On golf greens with a
uniform root-zone profile, drainage is often adequate for salt leaching.
However, if a given golf green root-zone profile indicates excessive organic
matter ( thatch) accumulation , or worse, the existence of a layering problem
within the soil profile, then every effort must be employed to remove thatch or
Table 2

Rreducing or removing accumulated surface organic
matter (thatch) is crucial under recycled water irrigation.
Thatch and mat layers stop the flow of water through
the soil and impede leaching of salts.
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eliminate layering prior to the initiation of recycled water irrigation. Aerification
(particularly useful on golf course greens and sports fields) punches through
impermeable layers, facilitating faster and better water movement through the
soil profile. Aerifiers remove soil cores at regular intervals. Cores should be
removed from the soil surface of golf greens and similar specialty turf, and holes
should be top-dressed with sand. Often, just spreading sand over the aerified
surface fails to fill the holes. Sweeping, brushing or blowing sand into the holes
left by aerification ensures optimum sand application. Holes should be filled all
the way to the soil surface to provide channels for water percolation through the
layers of sand/organic matter.
 Modify the root-zone mixture. Where turfgrasses are grown on soils with
minimal natural drainage (e.g. heavy clay soils, soils with a hard pan or clay
pan), and recycled irrigation water is high in salts or sodium, total modification
of the root-zone mixture may be necessary. Sand-based golf greens or sports
fields generally drain well and can tolerate recycled waters which may be too
saline for irrigation on heavy clay or compacted soils.
 Blend irrigation waters. Frequently, poor-quality water can be used for
irrigation if better-quality water is available for blending. The two waters
can be pumped into a reservoir to mix them before irrigation. Although the
resulting salinity will vary according to the type of salts present and climatic
conditions, water quality should improve in proportion to the mixing ratio. For
example, when equal volumes of two waters, one with an ECw of 1 dS/m and
the other with an ECw of 5 dS/m are mixed, the salinity of the blend should
be approximately 3 dS/m. Deleterious effects of sodium/bicarbonate may be
reduced by blending poor quality water with less sodic (waters with elevated
sodium/bicarbonate contents), better quality water. Although the resulting
sodicity will vary according to the amount of sodium/bicarbonate present in the

"Frequently, poor-quality water
can be used for irrigation if
better-quality water is available
for blending. The two waters can
be pumped into a reservoir to mix
them before irrigation. Although
the resulting salinity will vary
according to the type of salts
present and climatic conditions,
water quality should improve in
proportion to the mixing ratio."

Wherever recycled water is used
for irrigation, good drainage is
essential. Drainage can be natural
or can be improved by installation
of tile drains.

At some sites, especially golf courses, where recycled water is used for irrigation,
creative water features are incorporated into the landscape design to control algae
growth in ponds. 
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two waters, water quality will improve in proportion to the mixing ratio.
 Use amendments. Applying soil and water amendments such as gypsum
(calcium sulfate), calcium chloride, sulfur and sulfuric, or N-phuric acids can aid
in reducing the negative effects of sodium and bicarbonte. They may also help
with improving water/soil pH , and partially help with salinity control. These
amendments increase the soil supply of calcium either directly, as in the case of
gypsum and calcium chloride, or indirectly, as in the case of sulfur and sulfuric or
N-phuric acids. Sulfur and sulfur-containing fertilizers applied to soils naturally
high in calcium may make calcium more soluble. Once available, calcium can
then replace sodium on clay particles, preventing excess sodium accumulation.
Subsequent leaching will flush sodium salts out of the root-zone. The amount
of sulfur amendment required depends on a soil’s sodium content, SAR of
the irrigation water, the quantity of water applied, soil texture and type of
amendment. The impact of bicarbonate on pH may also be reduced by applying
an acidifying fertilizer such as ammonium sulfate as part of a regular fertilization
program, or by acidification of the irrigation water. In some cases, water with
high residual sodium carbonate may require acidification with sulfuric, N-phuric
acid (a type of urea-sulfuric acid), or phosphoric acids, or by use of a sulfur
burner (which produces sulfurous acid).
Amendments may be applied directly to the turfgrass/soil, or injected into
the irrigation system. Acidification of water by acid injection requires unique
measurements and equipment.
A turfgrass manager must work closely with a consulting laboratory to determine
whether acidification is required and, if it is, how it may best be accomplished.
The same care is required for use of a sulfur burner. In general, however, the
sulfurous acid produced by a burner is not as caustic as sulfuric acid.
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There are many advantages to treating recycled water with
direct injection of amendments into the irrigation system,
among which are:
 More effective than surface application
(gradual and frequent application)
 No disruption in site use
 Reduced labor
 No dust problems
 Reduced burn potential of sulfur
 Reduced risk of “overdose”
 Reduced pH & salinity fluctuations

There are also potential disadvantages to direct injection:
 Material more expensive
 Equipment and maintenance expensive
 Danger of handling acids
 Irrigation efficiency and uniformity must be optimal
 Segregation of areas not possible
( e.g. greens versus fairways in golf courses)

Applying soil and water amendments such as gypsum (calcium sulfate), calcium chloride, sulfur, and sulfuric or N-phuric acids can reduce the negative effects of
sodium and other salts. There are many different amendments and equipment available to effectively inject them into an irrigation system.

As human population grows and fresh water becomes increasingly scarce, recycled water is a viable alternative
to costly, limited potable water for irrigating turfgrass sites. Recycled water is often better-tolerated by
turfgrasses than by other landscape plants; simultaneously, turfgrass venues (golf courses, parks, cemeteries,
green belts, campus grounds, sports fields, and sod production farms), with their large expanses and trained
maintenance staffs, are particularly well-suited to incorporate recycled water in their irrigation programs.
Urban population growth ensures an expansion of turfgrass sites for a variety of recreational and functional
uses, and this means that irrigation with Purple Gold will be a permanent part of our urban landscape schemes.
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Historic
Double
Oaks:
A Sustainable Urban Community
There is a new community being created near the heart of downtown Charlotte.
Charlotte-Mecklenburg Housing Partnership, Inc. (“The Housing Partnership”) purchased
Double Oaks Apartments in September 2007 to create a large-scale redevelopment in
Charlotte, North Carolina within a mile and a half of the City’s urban core. This 98-acre
redevelopment replaces dilapidated structures with a mixed-income, mixed-use site
inclusive of high-quality market-rate and affordable housing, improved infrastructure,
and enhanced green space.
ABOUT BRIGHTWALK
PLAY VIDEO

The vision for Double Oaks was born out of The Statesville

Avenue Corridor Plan, which was jointly developed by The Housing Partnership
and the City of Charlotte to provide a roadmap for revitalizing a key inner-city
corridor in Charlotte. The Statesville Avenue Corridor Plan was adopted by the
Charlotte City Council in 2001.
Since adoption, The Housing Partnership has developed projects totaling $71
million and other public bodies have invested $51 million for road improvements,
water and sewer upgrades and new school construction. The purchase
and redevelopment of Double Oaks was crucial to maximizing these earlier
investments. Four neighborhoods within this Corridor have been successfully
revitalized, and Double Oaks rests literally in the middle of these four
neighborhoods.

A Community Emerges From the Debris
Brightwalk at Historic Double Oaks emerged on the site of Double Oaks
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Apartments in the wake of completed revitalization efforts along the Statesville
Avenue Corridor. Its history dates back to the late 1940s when approximately
600 units of low density, barracks-style apartments were built for the working
class less than one and a half miles from the center of downtown Charlotte.
A Ford Motor Company automobile plant pre-dated the buildings, followed by
a Hercules Missile plant within walking distance. Years after the plants had
suspended operations and the apartment structures had outlived their useful life,
the area became overrun with criminal activity. Its present redevelopment and
future possibilities are intentional. A new story is emerging.
The community’s master plan comprises more than 98 acres inclusive of parks,
greenway trails, multimodal roads, commercial and residential offerings.
A mix of single family homes, townhomes and apartments with an extensive
trail system, shops, offices and restaurants are central to the plan. Distinctive
landscape elements including a variety of open and green spaces, a signature
bridge, and public art are indicative of the community’s vision for sustainability.

Issue #1  First-Quarter, April 2013

“The community’s master plan comprises more
than 98 acres inclusive of parks, greenway trails,
multimodal roads, commercial and residential
offerings. A mix of single family homes,
townhomes and apartments with an extensive
trail system, shops, offices and restaurants
are central to the plan. Distinctive landscape
elements including a variety of open and
green spaces, a signature bridge, and public art
are indicative of the community’s vision for
sustainability.”

The case for Brightwalk at Historic Double Oaks and the integral elements
of sustainability and vitality have been planned, studied and acknowledged
time and time again merely five years into the ten-year master plan. Already
recognized as an Audubon Lifestyles certified development, Brightwalk master
planners are pursuing the Leadership in Energy and Environmental Design for
Neighborhood Development (LEED-ND) certification for the development.

Smart Location and Connectivity
Brightwalk at Historic Double Oaks will anchor Charlotte’s North End and
the “Applied Innovation Corridor” called for in the City’s 2020 Vision Plan.
Brightwalk is one of eight Charlotte neighborhoods including North Davidson
(aka, “NODA”) and Druid Hills that are referenced as key communities in this
corridor. The community bike loop, connections to transit including the future
LYNX Blue Line, and neighboring communities, are consistent with the 2020
Plan’s vision for walkable, healthy neighborhoods that nurture creativity and
innovation in the workplace and at home.
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The location of the Brightwalk development is a model site for sustainable largescale revitalization, meeting all pre-requisites of the U.S. Green Building Council
Standards. Its proximity to four other successfully revitalized neighborhoods,
closeness to jobs – 1.5 miles from downtown Charlotte and future light rail
extension influenced the master plan.
The site is within walking distance of public transportation and is benefitting from
the improvements of sidewalks and the addition of bicycle lanes. Bike lanes have
been added to Statesville Avenue, which runs the length of the project and connects
the Corridor to Center City. The Charlotte Area Transit System, Charlotte Department
of Transportation and North Carolina Department of Transportation have played an
integral role in the development’s planning.

Environmental Transformation
The environmental justice goals the project seeks to achieve include relocating a
sewer line from a stream bed to allow for a full stream restoration effort, resulting
in improved water quality and an enhanced environmental amenity equivalent to
that of higher income neighborhoods. The project provides for increased measures
of protection for stormwater runoff by utilizing best management practices for the
control and treatment of the runoff and thus protecting receiving systems.
The Housing Partnership submitted an application and fully met the extensive
testing requirements to receive Brownfield designation for the site from the North
Carolina Department of Environment and Natural resources. As a designated
Brownfield site, Brightwalk at Historic Double Oaks is safe for reuse and future
property owners will receive a tax credit as an additional incentive to buy in this
community.
An extensive stream restoration project was undertaken to improve the hydrological,
geomorphological, and biological components of the site. Environmental engineers
were engaged to execute the work that included buffer enhancements, in-stream
habitat enhancements and bank stabilization. Local botanists identified and planted
native vegetation to help maintain the banks of the restored stream and mitigate
potential future erosion.

Phase 1, Lot Study, Charlotte, NC.
Brightwalk, Historic Double Oaks

This stream had been long neglected and suffered from severe erosion and invasive
plants. The stream restoration converted the stream from an eyesore to an amenity
while added to the health of the environment. An additional segment of the stream
will be restored in conjunction with upgrades to a County-owned park adjacent to
the waterway.
Other environmental goals include creating a positive green space at the site of an
orphan landfill. Outdoor learning labs have been envisioned to take full advantage
of the site’s unique environmental elements including trees, stream, parks and
indigenous plants and rocks.

Green Buildings and Infrastructure
Sustainability and green building practices are being employed throughout the
development. Two of the first new multifamily rental home buildings are Audubon
Lifestyles Design certified and meet ENERGY STAR® standards. Pattern book
requirements for builders have minimum standards that pay close attention to green
building elements.
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ARCHITECTURE & LANDSCAPES (LANDDESIGN)
PLAY VIDEO

GARDEN & LANDSCAPES
PLAY VIDEO

Demolished foundations of existing buildings were recycled as the base for new roads including concrete
from building foundation slabs, brick from foundation crawl spaces and asphalt from roads. Recycling
of building materials as well as construction of homes and offerings properly scaled and efficiently
designed are key sustainable aspects of the community.

Innovation and Design Process
Elements of note in the design include restructuring Statesville Avenue, a major four-lane thoroughfare
running parallel to the property that makes crossing the street dangerous and impedes the sense of
community. Statesville Avenue, through this project, has been placed on a “road diet,” which decreases
the total number of lanes as well as types of the lanes. At completion, Statesville Avenue is more
pedestrian-friendly with half as many through lanes in addition to new dedicated bike and turn lanes. The
“road diet” serves to slow traffic patterns and offers a pedestrian refuge for families and seniors to rest
when crossing to reach park and transportation amenities.

ractices are being employed throughout the development. Two of the
buildings are Audubon Lifestyles Design certified and meet ENERGY
quirements for builders have minimum standards that pay close
s.”
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15. Low-flow plumbing fixtures.
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A Vertical Perspective
Brightwalk’s award-winning single family model reflects the design quality and
attention to detail to be expected from Standard Pacific Homes, Brightwalk’s
residential builder. The community’s townhomes include spacious living areas
and versatile designs like the single family homes. All are built to ENERGY
STAR® 3.0 standards making them efficiently cooled and heated. Energy
efficient features include low-flow plumbing fixtures, ENERGY STAR® qualified
appliances and entry doors, tankless water heaters, Puron® refrigerants and
programmable thermostats among other environmentally-friendly features.
Designed for urban living, Standard Pacific Homes offers owners a unique
collection of homes that are efficiently maintained and environmentally
responsible with its blend of single family homes and townhomes in walking
distance of two community parks and a majestic retention pond.

Development and Funding Partners
The Housing Partnership is working with LandDesign, Shook Kelley and Audubon
Lifestyles to realize the vision. Additional planning partners include the Arts
& Science Council and the McColl Center who have played an integral role in
the environmental and cultural amenity programming for the community which
includes a master plan for public art along the Statesville Avenue Corridor as
well as throughout the Brightwalk at Historic Double Oaks community. Funding
partners who invested in the idea of a “HOPE VI without HOPE VI funding”

McCOLL CENTER FOR VISUAL ART
PLAY VIDEO
include the City of Charlotte, NeighborWorks® America,
Wachovia Bank (present-day Wells Fargo Bank), Housing
Partnership Network, Neighborhood Housing Services of
America-Community Development Financial Institution, The
Wachovia Foundation, and Z. Smith Reynolds Foundation.

Values, Communities
& Neighborhoods
Living in Historic Double Oaks will ultimately offer families
the opportunity to cut both transportation and energy costs.
The project provides a vision for sustainable growth in the
Statesville Avenue Corridor. This effort promotes a larger
vision of what revitalization can encompass in an urban setting
and works in concert with the neighborhood itself.
At the heart of this project is The Housing Partnership’s
mission to expand affordable and well-maintained housing
within stable neighborhoods for low and moderate income
families in Charlotte and Mecklenburg County with a
continuing interest in the ability of occupants to more fully
enter the economic mainstream.
To meet this mission in Historic Double Oaks, the plan calls for
a significant investment to transition the neighborhood from
one plagued by crime, blight and challenging environmental
issues to a healthy, safe and walkable urban neighborhood.
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A compelling argument could be made that a certain Henry David
Thoreau was the first green builder. Certainly his efforts at Walden Pond
demonstrated respect for the land and the careful use of native materials as he
constructed a sustainable home sufficient for his needs, reminding us even now to
“consider first how slight a shelter is absolutely necessary.”
It’s in this tradition that Will Evert and Jason Brownlee are, like Thoreau, taking
a path less traveled in a personal quest to design, develop and build smaller,
sustainable homes with extremely low carbon footprints, blending innovative
architectural approaches with proven systems and construction techniques. And
following Thoreau’s model for self-sufficiency, the Asheville-based duo is pounding
all the nails.
“We tell people we’re designing and building a very special small spec house, and
they say this is a terrible time to be doing this,” says Evert, who teamed up with
Brownlee in 2008 to form Evert & Brownlee. “But we believe this is the ideal time
to create a right-sized, sustainable, efficient and healthy home that goes far beyond
conventional building and attains LEED certification.”
With an eye toward baby boomers and young families, Evert and Brownlee
believe that roughly 1,500 square feet is the optimum size for a home, allowing
sufficient living space within an envelope driven by advanced systems, with
particular emphasis on geothermal energy solutions. It was their ongoing interest
in geothermal approaches that led them down to qualify for certifications from
IGSHPA, an accredited international geothermal certification program. Their guiding
concept became incorporating geothermal into a specialized envelope they designed
with the assistance of Evert’s wife, Peyton, a local architect.
The result is a stylish single-story home in North Asheville that serves as a part-time
residence for the clients—who spend a portion of the year in Costa Rica—and
also as a prototype and model that will allow the team to monitor performance
and educate consumers. One very important element in their design, according
to Brownlee, is a mechanical room in the house that puts a homeowner in direct
contact with the key systems that run the house.
This innovative touch also is consistent with the LEED requirement to educate
homeowners about how systems function and how to maintain them properly to
maximize benefits.
“Our core belief on housing is that the mechanical systems of a house are the
primary and necessary elements of a house,” Brownlee says. “While most people
focus primarily on aesthetics, we look more at what runs the house and produces its
carbon footprint.”
The prototype home ably manages to meld both aesthetics and performance,
with a contemporary mountain cottage exterior surrounding advanced materials
and systems. The 1,700 square-foot design includes two bedrooms and two full
baths, with an open living room, dining room and kitchen core area. Believing that
eliminating basements and cellars is both an economic and healthful approach,
Evert and Brownlee utilized a concrete slab foundation and then installed preengineered 10-inch precast walls, topped by an engineered truss system—all of
which arrived on site ready for placement. The addition of foam insulation creates
an air-tight envelope with an extremely good HERS rating. Energy Star windows
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Sources: Delta-Monrose Electric Associaton. About.com
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LEED Green Building Rating Systems for Different Projects - For More Details CLICK HERE

and a south-oriented location provide efficiency and seasonal passive solar gain
while contributing to a comfortably light-filled interior that seems more spacious
than its compact size due to an expansive 14-foot ceiling in the common area.
Not that this highly efficient and sustainable envelope skimps on comfort or
creature features, with maple floors throughout, quartz countertops, fully tiled
baths with claw-foot tubs, ample storage and numerous other aesthetic touches.
The home also meets all handicapped accessibility requirements, which Evert
and Brownlee believe is important to potential future needs of baby boomers,
one of their primary target audiences.
But for Evert and Brownlee the beating heart of their design are the carefully
selected systems and fixtures, ranging from low-flow European faucets to the
geothermal heating and cooling system fed by a single 350-foot well (installed
by Bullman Heating & Cooling of Asheville). Complementing the HVAC system
is an advanced energy recovery ventilation system that ensures healthy indoor
air quality by pulling in and circulating outside air. The Uponor plumbing system
is an extremely efficient recirculating type that features direct lines to all
faucets to maximize hot-water delivery. This carefully considered approach to
consumption is designed to yield monthly energy costs averaging around $65.
The overall objective of the careful design, planning and construction is to gain
LEED certification for the project, with a silver rating the goal. For Evert and

Brownlee, this is a personal achievement, but also one they feel strongly is
critical to their mission of building homes to their specifications that will attract
savvy buyers who recognize the value of sustainable practices. According to
Brownlee, they view LEED as a very important “third-party certification” that
demonstrates to a potential buyer that a home is truly green, but also attesting
to the quality and durability of the product.
“A common misperception is that green building is just to reduce the carbon
footprint and do something good for the environment, which certainly is very
important,” Evert says. “But we hope people eventually will realize it also
represents the quality and durability of the home, giving it even more value.”
In fact, the team believes that energy audits will be mandated for homes at
some point in the future, making their concept of offering reasonably priced
“LEED-certified green homes” attractive in the marketplace. In the meantime,
Evert and Brownlee are confident their approach to designing and building
homes as specific products will be welcomed by consumers who want to take a
green approach, but find the array of information and choices both overwhelming
and daunting.
“There is an amazing amount of technology out there now, and it’s difficult for
the consumer to make educated choices without the security of the third-party
certification,” says Brownlee. “That’s why we believe offering a LEED-certified
home as a product will be well received by the market.”

INDUSTRY EXPERTS ON LEED FOR HOMES

Rob Watson - Founder of LEED Green Building Rating System
How to Build a Green Home - LEED Certified
Benefits of LEED Certified Home
LEED Home Requirements at The Weston House
TERRACourt - LEED Green Gold Certified Home

Rob Watson
aka 'Father of LEED'
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EcoGolfer League
Gets Launched!
In a concerted drive to help build greater awareness on
sustainability, the International Sustainability Council
and Audubon Lifestyles (ISC-Audubon) has launched the
ISC-Audubon EcoGolfer League.

Ronald G. Dodson
In announcing this unique programme, Ronald G. Dodson, Chairman of The
International Sustainability Council and Audubon Lifestyles (ISC-Audubon)
said that the project is aimed at getting golfers to become more aware of
environmental conservation and sustainability on and beyond the golf course.

 Discounts on EcoGolfer related outings and purchases
 An EcoGolfer Bag Tag
 And early notification of special EcoGolfer events

"For over 25 years, I have dedicated my professional life to advocating properly
designed and managed golf courses. For the remainder of my professional life
I intend to focus my attention on getting people more connected with nature
and sustainable living and lifestyles. I am starting this effort by focusing on the
golfing public." Dodson said.

One such special event is the April 5-7 ISC-Audubon EcoGolfer Celebrity Golf
Tournament, being held at the Westin Diplomat Golf Club in Hollywood, Florida.
ISC-Audubon Executive Director Eric Dodson said, "We are very excited that
over 30 television and film stars, sport and broadcast celebrities have agreed to
participate in our inaugural ISC-Audubon EcoGolfer Celebrity Tournament. Now,
144 lucky golfers will have the opportunity to tee it up with the celebrities on an
Audubon certified golf course."

The EcoGolfer League is simply a club for golfers to join that includes an annual
US$25 membership, signing the EcoGolfer Pledge, which is a list of "10 simple,
sustainable, but significant steps" that golfers can take that will help secure a
sustainable future for the game of golf.

Member benefits include:
 EcoGolfer News updates
 Annual subscription to GLOBAL SustainAbility magazine

Proceeds from this tournament will not only benefit ISC-Audubon efforts
regarding sustainable golf, but also benefit the Southern Florida Make-A-Wish
Foundation and their efforts to provide much needed medical assistance for
young people in times of great need.
The April 5-7 ISC-Audubon EcoGolf Celebrity Tournament being held in south
Florida is just one of the "2013 EcoGolf Celebrity Tournament Series" with two
additional tournaments being held in Costa Rica and the Dominican Republic.

For information about the ISC-Audubon EcoGolfer Celebrity Tournament or how to became an EcoGolfer visit us online at: www.isc-audubon.org
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Innovative Water Purification
Tablet for Developing World
PureMadi, a nonprofit University of Virginia
organization, has invented a simple ceramic water
purification tablet. Called MadiDrop, the tablet
– developed and extensively tested at U.Va. – is
impregnated with silver or copper nanoparticles. It
can repeatedly disinfect water for up to six months
simply by resting in a vessel where water is poured.
It is being developed for use in communities in
"Madi" is the Tshivenda South African word for
water. PureMadi brings together U.Va. professors
and students to improve water quality, human
health, local enterprise and quality of life in the
developing world.
The organization includes students and faculty
members from engineering, architecture, medicine,
nursing, business, commerce, economics,

anthropology and foreign affairs.
During the past year, PureMadi has established
a water filter factory in Limpopo province, South
Africa, employing local workers. The factory
produced several hundred flowerpot-like water
filters, according to James Smith, a U.Va. civil and
environmental engineer who co-leads the project
with Dr. Rebecca Dillingham, director of U.Va.'s
Center for Global Health.
"Eventually that factory will be capable of producing
about 500 to 1,000 filters per month, and our 10-year
plan is to build 10 to 12 factories in South Africa and
other countries," Smith said. "Each filter can serve a
family of five or six for two to five years, so we plan
to eventually serve at least 500,000 people per year
with new filters."

Simple ceramic water
purification tablet.
ABOUT PUREMADI
BY JAMES SMITH PhD PLAY VIDEO

Indonesian Fishing Communities
Find Balance Between Biodiversity
and Development
KARIMUN JAWA
HIDDEN PARADISE PLAY VIDEO

Source: parkofindonesia.blogspot.sg

Fishing communities living on the islands of Indonesia's Karimunjawa National Park
have found an important balance, improving their social well-being while reducing their
reliance on marine biodiversity, according to the Wildlife Conservation Society and the
University of Western Australia.
Over the past 5 years, the Government of Indonesia has turned Karimunjawa National
Park – a marine paradise of turquoise seas and mangrove-ringed islands in the Java
Sea just south of Borneo – into a model of co-management for the country, largely by
increasing community participation in park governance and providing economic incentives
such as the development of ecotourism and business enterprises to reduce fishing
pressures.
"Community involvement in the management of fisheries in Karimunjawa has had a
significant impact on improving the sustainability of these resources," said Dr. Stuart
Campbell, lead author on the paper. "One outcome has been the stabilization of reef fish
biomass in some areas since the zoning regulations have taken effect. Another important
outcome has been the improved socioeconomics and political power of participant
communities, the key to any successful endeavor in sustainable development."
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Preparing for Climate Change-Induced
Weather Disasters
EVIIDENCE OF EXTREME
CLIMATE CHANGE PLAY VIDEO

Source: epa.gov

The news sounds grim: mounting scientific evidence indicates climate change will lead to more
frequent and intense extreme weather that affects larger areas and lasts longer. However, we
can reduce the risk of weather-related disasters with a variety of measures, according to Stanford
Woods Institute Senior Fellow Chris Field.
While climate change's role in tornadoes and hurricanes remains unknown, Field says, the pattern
is increasingly clear when it comes to heat waves, heavy rains and droughts. Field explains that
the risk of climate-related disaster is tied to the overlap of weather, exposure and vulnerability of
exposed people, ecosystems and investments.
While this means that moderate extremes can lead to major disasters, especially in communities
subjected to other stresses or in cases when extremes are repeated, it also means that prepared,
resilient communities can manage even severe extremes.

Safe and inexpensive iron catalysts
provide a ‘greener’ alternative to typical
pharmaceutical production methods.
More than one-quarter of all known pharmaceuticals
contain the chemical group known as amides:
carboxylic acid derivatives derived from ammonia
or amines. Most methods for synthesizing amides,
however, are inefficient and use hazardous reagents.
New work from Anqi Chen and co-workers at the
A*STAR Institute of Chemical and Engineering
Sciences in Singapore promises to make amide
chemistry more economical and sustainable than
before. The team has uncovered a way to convert
aldehydes and amine salts into amides using iron(II)
sulfate – a harmless, inexpensive substance as the
catalyst to perform this transformation efficiently
and with little waste.

From Farm to Table, Mealworms May Be
the Next Best Food
Food enthusiasts interested in sustainable farm
practices may soon have a new meat alternative:
insects. Beetle larvae (called mealworms) farms
produce more edible protein than traditional farms
for chicken, pork, beef or milk, for the same amount
of land used, according to research published in the
open-access journal PLOS ONE by Dennis Oonincx
and colleagues from the University of Wageningen,
Netherlands.
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The researchers compared the environmental
impact of meat production on a mealworm farm to
traditional animal farms using three parameters:
Land usage, energy needs, and greenhouse gas
emissions. From the start of the process to the
point that the meat left the farm, they found that
mealworms scored better than the other foods. Per
unit of edible protein produced, mealworm farms
required less land and similar amounts of energy.
Commenting on their results, Oonincx adds, “Since
the population of our planet keeps growing, and
the amount of land on this earth is limited, a more
efficient, and more sustainable system of food
production is needed. Now, for the first time it has
been shown that mealworms, and possibly other
edible insects, can aid in achieving such a system.”

taken care of. She conducted a “social life cycle
assessment” (s-LCA) on the social impacts of
informal e-waste recycling in Pakistan.
“There are massive health and social problems
connected to e-waste recycling in Pakistan. At the
same time it is the only source of livelihood for
thousands of people,” says Shakila Umair.
The assessment showed that the informal
processes have a number of negative social and
environmental impacts. Workers manually dismantle
old equipment, burn wires to get copper and dip old
circuit boards in acid to extract precious metals such
as gold and silver. They inhale toxic fumes every day
and lack awareness of the health risks.

E-Waste Recycling – At Whose Expense?
Computers, tablets and mobile phones are all
popular consumer products. The lifespan of
these devices is usually short, between two to
four years. Shakila Umair, researcher at KTH,
travelled to Pakistan to see how these common
electronic devices are dismantled and recycled. She
investigated the harsh living conditions of people
working with e-waste.
Shakila Umair, researcher at KTH Centre for
Sustainable Communications, made two field
trips to Pakistan to study how e-waste is actually

GREEN PAKISTAN:
E-WASTE RECYCLERS PLAY VIDEO

Mission Statement

The mission and vision of Global Sustainability is to provide a global platform, working in concert with the International
Sustainability Council and Audubon Lifestyles to provide a universal communications vehicle to help create a more
sustainable world. Global Sustainability will help to project and promote people and their businesses to discover, understand
and implement sustaibaility solutions that are reliable, practical, efficient and that reduce risk.

Who Receives Global Sustainability

Global sustainability is sent out to key decision makers in national governments, multi-national corporations, a myriad of
associations and non-governmental organizations and concerned individuals throughout the world. The distribution database is set to grow from the existing list which numbers close to 25,000 names. Global Sustainability is ditributed via e-mail
direct to receipients' e-mail boxes.

Publishing Frequency

Global Sustainability will be produced on a quarterly basis for 2013.
The issue dates are:

April 2013 | July 2013 | October 2013
Advertising
Global Sustainability will accept advertisements in the following:

Full Page Colour (ROP)                                           
Full Page Colour (Inside Front Cover)                   	
Full Page Colour (Inside Back Cover)                     	
Full Page Colour (Outside Back Cover)                  	

US$3,000
US$4,500
US$4,500
US$6,000

Please Note: Global Sustainability welcomes any financial support from interested organisations or individuals and whatever
funds that are received will be duly acknowledged and used for the promotion of better understanding and awareness of
sustainability on a global scale. For details, please contact the Publisher, Mike Sebastian at mike@asiapacificgolfgroup.com
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The Seventh Asia Pacific Golf Summit ...
Hosted By The Republic of Indonesia
There is no other country in
the Southeast Asian cluster
of nations that can match the
Republic of Indonesia for its
passion for golf.
It is home to some of the finest
golf courses in the Asia Pacific.
It is also a country that offers
huge potential for the growth
of golf.
Just imagine - Indonesia is
already a prestigious member
of the lofty
trillion-dollar club
in terms of its
economy.

Its high rate of growth has set
its economy to hit the US$9
trillion dollar mark by 2030.

the Republic’s capital city of
Jakarta and promises to be the
best in the series.

Its middle class population
is expected to balloon to a
staggering figure exceeding 240
million consumers.

It will deliver the who’s who of
golf from a region made up
of some 800 golf courses, a
population of more than 600
million and rapidly growing
economic clout.

Can the world of golf ignore
these encouraging trends?
The 2013 Asia Pacific Golf
Summit will be staged in

Speak about a positive
environment for the future
of golf – there’s nothing
that can match
Indonesia for its
commitment to
golf.

2013

ASIA PACIFIC GOLF SUMMIT
www.golfconference.org
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