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In a world where the environment is becoming a pressing matter, both within L
people and lawmaking, golf has taken numerous hits. Revolving around theuse ’ Cover picture and icon taken from
of water, chemicals, endangerment to wildlife, and elitism, golfis now faced with " ' Reid Hanley article, Golf Journal (Jan/Feb, 1997)
the dilemma of reworking the practice of creating and maintaining a golf course. B T‘? ‘?fpwt_“r; :h?; IJJ (}B]Irloup
Many courses have already set the trend for the future. As research and ottom ofpicture: John X, Johnson
technology improve, courses can now reverse the negative connotation which

rises whenever golfis mentioned in anti-golfcircles.

The topic of sustainable golf courses is a new and exciting topic which many
designers today have yet to tackle. The opportunities for golfto lead the way in
sustainable ecosystems are unending. This project looks at how the design of a
golf course can fit into the existing landscape without requiring the landscape to
fitthe golf course. The strengths lie in educating readers about sustainability in
golfas well as how golf courses are not only for players, but the community as
well.

This project is the capstone event in the five year landscape architecture
curriculum. The goal of the project is to gather all of the information which has
been accumulated throughout the five years and utilize it in a thesis setting. The
project research was begun in the fall of 1997 and culminated with a presenta-
tion in the spring of 1998.
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introduction st b

In recent years, golf courses have come up against allegations regarding safety,
pollution, and others. Among these concerns, the use of chemicals and pesti-
cides to keep the fairways bright green and carpet smooth appears to be most
serious. Many people cite the number and rate of applications as most impor-
tant. Inthe larger scheme of things, the public wants to know which chemicals
and pesticides ends up in the watershed and eventually in the potable water
system.

Other allegations revolve around the land that golf courses utilize and, in turn,
what that land could be used for if there was not a golf course present. Finally,
some argue that golf courses degrade natural areas and inhibit animals and
plants from surviving.

Through this steadily rising concern, golf course superintendents and designers
are becoming increasingly aware of the environmental hazards many of the
traditional practices utilized. As regulations are created regarding course design
and maintenance, there will be many courses which will require a retrofit, as well
as many new courses which will require a careful look at a course’s impact
during and after construction. Environmentally sustainable golf courses mustbe
the way in which we design, build, and maintain courses. Inthe past few years,
anew breed of golf courses have been designed by a few influential designers
across the nation. This new design attitude brings an interdisciplinary approach
to design. New courses are requiring teams made up of designers, geologists,
turf specialists, hydrologists, engineers, soil specialists, botanists and others,
who together, look at every aspect of a site before construction begins.

This project took up the effort to ease golf’s impact upon the land. Inlooking
at the sustainable movement, there were many technologies which could aid in
the development of golf courses. These technologies would make golf environ-
mentally friendly and site sustainable. From this point, the project moved into a
conceptual format to illuminate sustainable conditions and technologies available
for the site. What the project does is look at a traditional design of a golf
course, which could be implemented on the site. The project then transforms ]
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the course through conceptual ideas of sustainable technologies and layouts Notes and Diagrams

which benefit the site far more than any traditional layout could. The ultimate
goal is complete sustainability, ecologically meaning that nothing would be used
for development of the course which was either already not on site or indig-
enous to the site.
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issue at hand

Many golf courses have challenged the habitat, fauna, flora, and portions of the
hydrologic system to become acclimated to new land organization, maintenance
practices, fertilizers, irrigation, and chemicals, causing pollution problems and
loss of habitat, biodiversity, and biomass.

BACKGROUND

Golf will not disappear as a sport. So many people play the game today, that
simply eradicating courses is not an option. Instead, finding a better way of
developing, constructing, and maintaining a course is the direction that golf must
head. Golf courses maintenance procedures are notorious for using methods
which, in a short period of time, damage the water and soil around them. Along
with the moving of great amounts of earth and the removal of trees, which
hinders existing habitat, flora, and fauna, there are other deficiencies found in the
current design of courses. Changing the water regimes, applying herbicides,
pesticides, and fertilizers, mismatching plants and site conditions, sizing differ-
ences between high maintenance areas and habitat areas, and locating the
relative positions of high maintenance areas and habitat areas in the watersheds
are common environmental problems on golf courses around the country.

But there are opportunities for golf course design to improve. Recently, a surge
of environmentally friendly, sustainable golf courses have been designed, allow-
ing for many of the problems to be minimized. Using poor land for golf courses
and encouraging the use of natural areas for benefit are potential ways to reduce
maintenance areas. The holistic problem is to encourage existing and proposed
courses to begin to recognize their shortcomings and improve the environment
using environmentally sustainable methods. As part of that design then, to retain
the vital pieces of the golf course image which Americans have become accus-
tomed to, gently rolling fairways or large bunkers, etc.. In @ising many concepts
and practices identified in the sustainability movement, through projects outside
the realm of golf, practices can be implemented to make golf courses not only
“aesthetically beautiful, but beneficial to their own land and surrounding areas.

Notes and Diagrams

Tis araa ks devolnd salaly Io providig
delioTions of wards s Sagrams wikh
axpials portions of the Iaxl

Sustainable:
Maintaining/Enhancing wildlife
and flora features, maintaining/

enhancing hydrologic features
and cleanliness through natural
means, and maintaining/enhancing
soil and earth systems (drainage,
integrity of natural amenities, etc.).

Flora/Fauna:
Wildlife and plant life

Recent Environmental courses:

The Quarry, San Antonio, TX

Widow's Walk, Boston, MA

The Sanctuary, Sanibel Is., FL
Queenstown Harbor, Queenstown, MD
Rock Hollow, Peru, IN
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Integral to doing this however, is understanding that a golf course is part of an Notes and Iia!ll‘ams

ecological system, not to shape the land to what looks nice. Indealing witha
site, a designer must recognize the systems which act on the site, both at a small Koch curve
and large scale. The large scale connects us with places which many people do
not imagine a site being connected with. National and global effects are felt
through site design because they change or alter the system acting on the site
before man lent his all omnipotent hand. An example of how to understand the
relation of scale to site is the Koch curve. This example relates how, if people e

only consider the global scale, seen as the initial line segment, they lose the Next, we build an equilateral triangle from the middle segment,
intricacies of the ins and outs of the small scale view. One of the goals of most crasing the basc. We now have four segments, cach with 2 length one-
sustainable projects is to reconnect the landscape with its historical precedent.
Returning the site to optimization of its own resources rather than inputting
resources which have never existed on the site and come from entirely different Now we spply the s proces o exch of the _
systems. A golf course is an important part of this loop. Not only can it provide dding a iner tevel of der, © fou new sepment.
a foundation for housing the systems existing on the site, but it can also utilize :
many of the sources on site to maintain itself AND replace them, creatinga
system of replenished inputs which does not draw from outside sources.

We start with a line segment.

Now we divide the segment into three parts.

third of the original segment.

F

:

Applying the same process infinitcly often, we obtain the Koch curve.

HYPOTHESES:

Three hypotheses were formulated in response to this problem.

¢ Environmentally sustainable golf courses will encourage the growth of
natural habitats for plants and animals.

¢ Courses designed in a sustainable manner will control or remove harmful
chemicals on site.

e Sustainably designed courses can make use of otherwise unusable land as a
benefit to society.

?
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methodolo N

Data was needed on topics such as wetland use on golf rairie imple-
mentation, and systems. The flip side of the problem required a knowledge of
design in golf. New information was found in journals, as books have not yet
been completed on golf course sustainability as a whole. This was because the
topic of sustainability was fairly new and was becoming a growing science.
Other data was available in books focusing on construction and maintenance for
environmental issues.

To begin with, an understanding of systems was the most important piece of
information because of its direct correlation to analyzing a site for its potential
and history. Through a systems understanding, wetlands, prairies, and forest
issues could be brought through a series of scale analyses before a golf course
was ever developed. When looking at each item in a series of different scales,
an understanding of possible benefits would be reached. In wetlands, there
were numerous possibilities; processing waste, handling stormwater, curbing
flooding, creating biodiversity, and moving towards a critical mass. Further-
more, when extending the scale out, a regional wetland system could be cre-
ated. The data on forests and prairies worked much the same way. Each area
related within their own system and alsc interacted with the others at the fringes.

Any data relative to design was used when beginning to lay out or route the golf
course through the chosen site. The information on past sustainable projects as
well as data on specific topics (i.e. wetlands, prairie, etc) was used initially to
select a site which could carry sustainable measures, and secondly, to research
the exact needs each measure must have to function properly. The data regard-
ing specific sustainable measures was furthermore used as background knowl-
edge to support efforts in the design of a course. This data allowed for further
research to spurn from the project into other venues on theedge of golf
courses. :

" Research methods:
Data was retrieved to focus and give a knowledge base of the various topics
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found in the data section above. Through these methods an observational Notes and Iiam‘mlls
investigation took place which garnered several outcomes. IR

¢ The creation of a course design

e This would provide a routing plan on the site which would place
greens, fairways, tees, bunkers, as well as a clubhouse, and access
from the road and parking.

e The implementation of sustainable measures

e Through a series of concept works, ideas for sustainable technolo-
gies could be worked out on a non-site basis, meaning that the
layout would not be based on the site. Then following this, a more
detailed, site oriented, look at the range of sustainable ideas could
be put forth.

e Anaesthetically pleasing design.
e A socially acceptable project.

e One of the goals of the project was to enlighten the public’s under-
standing regarding the role of golfin ecology. Secondary to this, in
looking at cultural issues, the project responded to negative aspects
in golf, which have concerned the public for years.

» A rejuvenation of the environment surrounding the project.

s The environmental outcome analyzed how the design worked itself
into the regional ecological system. The design goal was to restore
the site to its natural setting and allow a golf course to create a
positive cultural force as well as bolster the ecological integrity of
the site. Ifthis was achieved, then the site could fit into the overall

system for the region.
e Measurable results as to the decrease of negative influences seen in other
golf courses.
» A durable product. v

Synthesis occurred which enabled the information to be presented in this
"booklet. The design of the course and the information gathered to do that
process was viewed as secondary. Both the primary and secondary data was
used to focus on a subject which involved design and implementation of sustain- 6
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able measures in a golf course setting. Additional issues addressed were socia- Notes and Diagrams

bility measures, cultural roots, and changing public perception of golf courses
which played arole in the project.

ASSUMPTIONS:

e The need and use of golf courses will continue to rise.

e Public perception of negative effects of golf can change.

¢ Legislation will, in the near future, begin to require courses to become more
sustainable.

e The area surrounding the Anderson site has a market for a golf course.

e The Anderson Parks and Recreation Department or a private developer is
willing to fund
such a project.

Towar
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programmin ——

gramming ou recisely what would be included in the des the golf
course site. Programming was important because it allowed the client to see
what was included in the project. It also allowed the designer to evaluate the
program pertaining to budget, material types, activities, and helped to form
questions which might have arisen both within the designer or the client regard-
ing specifics. For this project, the client, Anderson Parks and Recreation,
approved the items listed below.

Within the site limits, approximately 150 acres, there were a number of pro-
gramming items which were natural to all golf course situations. Listed below

are inherent golfitems:

¢ Clubhouse

e Parking, for approximately 120 cars

e Maintenance Area

¢ An 18 hole championship golf course, par 71 or 72

Within the constraints of this project, the Clubhouse and parking was assumed
to be constructed already, meaning that no design would take place on these
elements with the exception of siting them. Within that assumption, the club-
house and parking were designed in a sustainable manner, using different
technologies as they pertained. Some examples of these technologies were grey
water systems, composting toilets, straw bale construction, etc. The 18 hole
championship golf course was a general program element which had many
specific program items. These specific items were regarded as part of the
sustainable systems and included:

o Two existing lakes for irrigation purposes

e Wetland areas to set up a filtration system for runoff

e  Prairie sites +

s . Enhanced Woodland sites '

" These etements made up the largest portion of the sustainable golf course. This
part of the program worked within three different systems, creating an environ-
ment, which in turn Jed to a more holistic design. These central systems were 8
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the water, manmade, and vegetation systems. Within the program itself, these Notes and maﬂ‘ﬂlls
systems overlapped the elements. T

The third section of the program included surrounding influences or uses. This

section dealt with how the golf course can benefit the surrounding neighbor-

hoods and land. These elements included:

¢ Proposed greenway along the White River

» Trails, acting both as cart path and running/jogging paths

¢ Connecting to the wastewater of the homes surrounding the site fora
possible irrigation source

¢ Fishing in both ponds

s Interpretive centers for

s thesiteasawhole
¢ the wetland systems
e the prairie systems
s the woodlands
o the structural systems
e Cross country skiing
e Bird/Animal Watching
e PlantIdentification
s Active/Passive Recreation (i.e. frisbee, kite flying, etc.)

A Social sustainability was achieved through these elements which allowed the
course to take on multi-use approaches rather than only being used for golf.
Secondly, it allowed the golf course to have uses during the winter months when
there was either snow on the ground or it was too cold to play golf. Although
these items were not the focus of the project, they were important to suggest

and recognize because they contributed to the overall sustainability of the site.
9

Towar 9

o I ABIB BOIT COUISE - oo eveveenennrnncncnncnssecsssnscnsencncsnsnsen




goals and objectives wamusm

oals and objectives provide an understanding of where the pr tis
heading, and how the project can arrive at these goals through the objectives.
The goals and objectives essentially move through the process of what the final
product should include. They encompass the issues of sustainability and how
the project begins to create a strong ecological system through the site.

A. Develop a golf course which is challenging, aesthetically pleasing, and
environmentally beneficial
1. Minimize manicured fairway areas
2. Work with wetlands, prairies, woodlands and other natural methods
as a system to bring about habitat sustenance and enhancement
3. Use the terrain of the land, natural areas, and standard golf course
items (i.e. sand, etc) to create difficult holes which challenge players
B. Connect the public and private opportunities which existed on the site
1. Utilize existing neighborhoods for social uses of the site, i.e. running,
walking, cross country skiing, educational elements
2. Suggest the possibility for wastewater reuse onto the golf course by
way of wetland filtration
3. Connect the site with the proposed greenway along the White River
C. Develop ways in which unusable land (landfills, gravel pits, etc.) can be

utilized on golf courses
1. Find articles relating to the topic of reusing land and compile the
different projects

2. Develop guidelines of the environmental management issues in-
volved in reusing each of the unusable lands (i.e. gravel pits, land-
fills, etc.)

D. Design an 18 hole course and focus on certain areas of the course in
further design to look at how wetlands, prairies, andt:onstructlon

. methods work together
1. Find asite which would allow both sustainable methods and a golf
course to exist

2. Identify site selection criteria for a sustainable golf course
3. Look at aspects of a wetland which would allow the removal of
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pesticides and other chemicals to be removed before entering the
hydrology
4. Look at aspects of prairie and forest to enhance habitat around the
course and not let the golf become the inhibitor to animal territory or
plant growth
5. Locate sources on site which can be used to allow the construction
method to become more sustainable, such as quarrying pea gravel
and sand on site for green construction
6. Designa course which addresses objectives two through five above
as well as handles societal issues, current pessimism of negative
golf courses effects, and community/recreation roles and connec-
tions
Minimize inputs on the site as the golf course is both placed on site and
maintained
1. Rely on the site to provide the materials for construction
2. Analyze ways in which nutrients could be recycled to maintain the
course
Establish a cycle for the on site inputs
1. Establish a process for inputs such as water, nutrients, plants, etc.
which would move through the site and form into a cycle to maintain
on-site inputs
Maximize Biodiversity
1. Look at the current site conditions and analyze how the site could
maintain a
balance while creating a diversity of plant life and biological situa-
tions. This in turn creates habitat for different animals and leads to
the creation of a sustainable community of plants, animals, and

water
L}

<

Notes and Diagrams
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2. Define Biodiversity: The biologist E. O. Wilson defines biodiversity Notes and Diagrams
as “the variety of organisms considered at all levels (scales), from -
genetic variants belonging to the same species through arrays of
species to arrays of gencra, families, and still higher taxonomic
levels; includes the variety of ecosystems, which comprise both the
communities of organisms within particular habitats and the physical
conditions under which they live (Van Der Ryn, 134).
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review of literature  wmmmm

Introduction
There has been a dramatic increase in golfers from 1985 to 1990 (17.5 million
to 25 million)(Balogh,7). Associated with that, the number of U.S. courses had
increased from 9600 to 14000 from 1968 to 1990 (Balogh, 8). Approximately o Hectare:
533,000 ha (1.3 million acres) of land were managed for golf course turfgrass in ametric unit of land equal to 10000
the United States (Balogh, 10). With that much land used for golf courses, square meters, or 2.47 acres
many environmental factors came into play. The major outcome of this had
been a call for environmentally friendly courses which act as animal, plant, and
open space shelters or havens. “What was once accepted as a benign form of
open space is under attack for its impacts on water quality, wildlife habitat, and
land use, “ explained Paul Parker, a vice president with the Center for Resource
Management in Salt Lake City and Denver (Stuller, 58). Although courses
brought in additional tax revenues, increased the property values around the
course and civic pride, as well as provided a dynamic habitat for wildlife, a
healthy outdoor recreation site, an air filter which returned purified water oxygen
to the atmosphere, and a high quality water filtration and aquifer recharging
system for effluent sources and other runoff, many anti- golf individuals still
wanted to see more work done (Duthie, 123). This was where the opportunity
for sustainable golf, both in renovation of existing courses and new construction,
laid. The meaning behind “sustainable” as a concept was in maintaining/enhanc-
ing wildlife and flora features, maintaining/enhancing hydrologic features and
cleanliness through natural functions, and finally in maintaining/enhancing the soil
and earth system (drainage, integrity of natural amenities, etc.) features. In
dealing with designing for an environmentally sensitive, sustainable golf course
development, turfgrass, water, wildlife, and wetlands were the main compo-
nents. Improving the social attitude was a benefit of creating a public under-
standing of the sustainable process and its results.
L ]
Social Attitude
With the recent resurgence into environmentalism, the public had founded a
‘negative connotation regarding golf (Duthie, 123). The American style of design
had fixed features of groomed fairways, manicured tees and greens which had
provided the foundation of the so called “Augusta National Syndrome” (Stuller,
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60). When anti- golfers looked at the courses in Scotland or England and how
they made use of the natural features and left the rest rugged, they saw some-
thing which, in their mind was a better choice for environmental friendliness than
the American courses. Many of the courses also maintained national treasures
which would have otherwise become agricultural lots. “Golfis often viewed as
a sport for rich white guys who despoil the environment. That elitist image
makes us a fat and easy target” (Stuller, 60). To change the negative connota-
tion, golfhad, armed with knowledge and technology, joined forces with groups
synonymous with environmental care, research, and implementation such as the
EQA and Audubon International group (Duthie, 125). Asaresult, golf courses
were becoming stewards of biologically impoverished sites such as landfills,
abandoned gravel quarries, and coal and copper mines (Duthie, 126).

Turfgrass

An integrated management approach (IMA) was the environmentally safe
technique (Balogh, 4). For the majority of work best management practices
(BMP) were applied, and where the BMP’s were not able to handle the load,
the umbrella of an integrated management appproach took over. The IMA
required an interdisciplinary effort to be fully useable. It combined concepts of
systems analysis, use of economic thresholds, and use of an appropriate combi-
nation of soil and water conservation practices (SWCP’s) and best management
practices to fulfill the ecological and environmental needs of a site. In working
with an IMA, the process incorporated use of simulation models to identify
potential problems prior to implementation of land management plans (Balogh,
4).

Turfgrass was capable of a number of things: Entrapping and retaining large
quantities of precipitation, reducing the rate and volume of surface runoff,
reducing sediment losses and surface losses of residuals in 8oil, scavenging
nitrate and increasing infiltration, and acting as a nitrate filter and source of
groundwater recharge (Balogh, 13). Pesticides within turfgrass maintenance
“was another area which had come under fire because of the fear of leaching into

water systems. The effects of pesticides had been widely studied and had
resulted in courses changing over to organic fertilizers and chemicals which

Notes and Diagrams

Systems Analysis:

A method of analyzing all
impacts on a specific site, such
as soil, hydrology, geology, etc.
and framing them within an
entire regional area.

Economic Threshold:

The maximum potential of a
site in regards to all impacts,
as listed above.
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would not pollute the water sources feeding into the course. Reducing pesticide Notes and Iiall‘ﬂlls
use was one of the obvious ways in which courses had begun to lower the

effects. New grasses which were more resistant to water droughts and were

native species was a second method for new course construction (Pearce, 31).

Grasses were also an important part of the overall site, not just the golf course.
Constructed prairie areas had become increasingly effective in managing habitat
for wildlife as well as playing an integral role in wetland protection and creation.
There were many benefits to prairic development, especially in a golf course
situation, where ecological concerns were great. The diverse plant species
sought water and nutrients at different soil depths as well as prevented the
spread of disease and pests. Nutrients were constantly cycled through a prairie,
which adapted itselfto the water availability on the site. Erosion, trapping
moisture, and being well adapted to fire for germination were a few of the other
opportunities available because of prairie development (Van Der Ryn, 120}.

Water Conservation Groundwater:
The USGA had done immense reserach on water quality for golf courses and Sites beneath the earth’s
water conservation methods (http://www.usga.org/green). With ever changing surface where water can be drawn

legislation regarding water conservation and usage, water was quickly being from and used as drinking water.

thought of as a limited commodity. The allocations of water were no longer able
to rely on wet years to supply the population in times of drought and shortages

. Surface Water:
(Balogh, 39). Although the consumption of water resources for turfgrass was Water from lakes, rivers, and
small compared to agricultural and industrial uses, the visible irrigation of parks streams which move on the
and green spaces had become considered a “luxury” by certain members of the earth’s surface.
public (Balogh, 40). In many countries, courses had used water which would
have been used to help in water shortages (Pearce, 33). Because much of the
nation’s drinking, or potable, water sources were tied to groundwater sites, the
importance to maintain cleanliness was a priority. Followirig this idea, many
courses had begun to use site oriented surface water, effluent from both the site
and surrounding areas, and waste treatment systems to irrigate their courses.

'Furthermore, to retain chemicals or pesticides which would leach, wetland

systems and on site barriers had become common, especially in arid, or dry
areas such as California and Arizona (Balogh, 42). An understanding of the

15
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hydrologic cycle was mandatory for a well maintained water management Notes and mﬂlls
solution. The hydrologic cycle contained; precipitation, irrigation, interception,

infiltration, surface runoff, subsurface flow, soil water balance, evapotranspira-

tion, drainage, and deep leaching to groundwater sites (Balogh, 44). From this

point, water management practices could be implemented to eliminate many of

the problems surrounding course water sources, such as groundwater contami-

nation, soil properties which could effect the movement of turfgrass chemicals,

and sediment and runoff control.

Wildlife and Golf

A surprising number of habitats for wildlife existed on a golf course. The cover
of trees and canopy, water in the form of lakes and ponds, and open areas
surrounded by a variety of vegetation all provided habitat diversity and edge
effect for many species (Balogh, 442). Golf courses had become an important
multi-use environment for habitat in urban and suburban or rural conditions.

The aesthetics of a golf course were perceived in a good way by both golfers
and non- golfers. People expected to see wildlife and vegetation. The aesthetic
created valuable pockets of green space in urban centers as well as increased
land values. Advertising for courses marketed the natural features and attracted
those travelers not always looking for a round of golf (Balogh, 443). The
wildlife habitat had been valued highly by the public and with increasing con-
cerns regarding the toxicity of chemicals and pesticides, people feared that the
wildlife were in danger (Balogh, 443). Part of the solution in making courses
friendly to wildlife was in reducing the manicured portions to the minimums of
play and leaving the rest as wildlife habitat, meadow, or forest (Of Golf, 62).
There were about 50 different pesticides being used by courses around the
country. The organophosphorus pesticides were the most common. This group
was one of the more toxic to wildlife (Balogh, 455). The soncept of integrated
pest management (IPM) was a significant concept which identified environmen-
tal factors to develop a program to eliminate the negative impacts of pesticides
"and maintenance of quality turfgrass. The use of IPM practices to reduce the
chemical loading on courses also mitigated impacts on wildlife. Wildlife protec-
tion during construction, and the impacts of pesticides and turfgrass on wildlife ] 6
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through the life of the course were also issues when discussing course construc- Notes and Diagrams
tion and maintenance.

As a general statement on wildlife and habitat, J. T. R. Kalkoven, in his efforts

to increase the grizzly bear population near Yellowstone National Park, delin-

eated a set of guidelines on creating a viable habitat.

e Increase the size and the quality of the habitat patches in order to increase
the local population size and to diminish the risk of extinction.

e Increase the number of patches in order to improve the possibility for
movement and recolonization.

¢ Decrease the resistance of the landscape by including corridors and reduc-
ing the effect of barriers, in order to enhance the possibility of dispersal (Van
Der Ryn, 140).

Wetlands

Wetlands were recognized for their environmental and economic value (Balogh,
505). In dealing with a golf course, wetlands offered the option of directing
runoff through wetland systems, allowing them to filter out unwanted chemicals
and then to reuse that water for irrigation purposes. Wetlands provided primary
habitats for many animals and secondary habitats for others (Balogh, 507). The
use of wetlands along shorelines or riverbanks reduced the impact of erosion
(Balogh, 507). In many areas, wetlands were encouraged to strengthen the
sensitive areas. The actual process was described by John Todd. “Microscopic
bacteria consume the nutrient-laden organic matter from the wastewater and
convert toxic ammonia to nitrate and nitrite, which creates suitable food for
plants like duckweed. Algae growing on the sides of the tank consume abun-
dant nutrients and grow rapidly. Snails and zooplankton feed on the algae. The
zooplankton are then eaten by fish, such as striped bass, tilapia and minnows,
etc. And on and on through the natural food chain cycle of #n ecologically
engineered system, purifying the wastewater with each step” (Van Der Ryn,
125).

Numerous studies highlighted the fact that wetlands were effective in removing
pollutants from point sources such as effluents from treatment plants and ] 7
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'nonpoint sources such as agricultural fields and impervious surfaces (Balogh, mtﬂs m mams
508). One of'the greatest benefits of wetlands laid in flood protection. Wet- T
lands, by nature, acted as buffers for rivers and lakes, allowing them to stretch

their boundaries during heavy water times. Wetlands stored the water, slowed it

down with vegetation and distributed it over a larger area (Balogh, 508).

Leaching Potential:

Connecting with the wildlife was another important feature of wetlands. Ex- )
The amount and speed in

panding or creating new wetlands created new habitats for water fowl and other which a substance, such as
animals who used this type of cover elsewhere. This enhanced the course as an fertilizer can move through the
entity. People wanted to go out and watch the animals live in their habitat, soil and geological layers.

which brought people to golf through a wildlife amenity (Of Golf, 64).

There were management practices when treating areas bordering wetlands

which are as follows from Balogh’s Golf Course Construction and Maintenance; Half-Life:
Environmental Issues (511): How long it takes for the
c . chemical to degrade to half

¢ Mow turfgrass located adjacent to wetlands with small, maneuverable of its current level. This process
equipment. is repeated many times.

o Limit the application of fertilizers in areas adjacent to wetlands.

Reduce nutrient overloading in wetlands by using slow release fertilizers.

e Design and operate irrigation and drainage systems to prevent the move-
ment of water into wetlands. This practice reduces chemical transport and
disruption of the natural hydrologic cycle of wetlands.

o Practice prudent application of pesticides on land adjacent to wetlands to
avoid detrimental nontarget impacts to wetland populations.

» Consider chemical properties such as solubility, leaching potential, half-life,
and degradation products when selecting chemicals for application.

¢ Establish buffer strips along the perimeter of wetlands.

Store chemicals such as pesticides, fertilizers, and fuel in a location where a
spill or leak would not result in their transport into wet¥ands.

e . Avoid storm water runoff into wetlands from impervious surfaces such as
parking lots and paths.
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Sustainability Notes and Diagrams
Sustainability cannot be classified as a single approach or solution. It wasa
series of different ways of thinking about the land we live on and how to make it
better. People giving lectures across the globe regarding sustainability was one
type. Another was embedded in local peoples, preserving a way of life, or
people committed to changing their communities. These two types had been
classified by David W. Orr as technological sustainability and ecological
sustainability (Van Der Ryn, 4). Technological sustainability sought a technologi-
cal answer and a solution which is marketable whereas ecological sustainability
took on the task of finding “alternatives to the practices that got us into trouble
in the first place; it is necessary to rethink agriculture, shelter, energy use, urban
design, transportation, economics, community patterns, resource use, forestry,
the importance of wilderness, and our central values™ (Van Der Ryn, 5). Mr.
Orr provided four characteristics for ecological sustainablity.
s People are finite and fallible.
e  Ourability to comprehend scales and complexity has limits.

s A sustainable world can be redesigned and rebuilt only from the bottom up.
e Traditional knowledge that co-evolves out of culture and place is a critical

asset.
o The true harvest of evolution is encoded in nature’s design (Van Der Ryn,

7).
The last statement set up the ultimate benchmark for sustainable projects.
Nature. Once a place achieved its original make up and began evolving from
that, nature had been achieved. Sim Van Der Ryn and Stuart Cowan’s book
Ecological Design had been widely accepted as a premise for inviting ecology
as the basis for design. Ecological design had become the application of
sustainability in nature. Their definition of ecological design closely paralleled
the project at hand’s true direction in searching for sustainability in golf courses.
They defined ecological design as “any form of design that thinimizes environ-
mentally destructive impacts by integrating itself with living processes.” They
went on to explain that this integration implied that the design respects species
diversity, minimizes resource depletion, preserves nutrient and water cycles,
maintains habitat quality, and attends to all the other preconditions of human and

ecosystem health (Van Der Ryn, 18). ] 9
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There were five broad principles which Ecological Design laid out for the
concept of ecological design.

¢  Ground the design in the details of place.

Evaluate the ecological impacts of a given design.

Minimize the impacts by working in partnership with nature.

Ecological design is not the work of experts, but of entire communities.
Effective design transforms awareness by providing ongoing possibilities for
learning and participation (Van Der Ryn, 51).

In dealing with systems, it was imperative that one understands that systems are
scale linking, because of their interdependence on the flow of energy and
materials across scales. The challenge for designers was that a realization must
occur, reminding them that they must integrate our own design processes across
the multiple levels offered by scale. Designers must make the design process
compatible with natural cycles, including water, energy, and materials (Van Der
Ryn, 35). The real strength of systems analysis came from understanding how a
site works within a series of systems at numerous scales.

Towar
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Scale Linking:

every individual is

connected with a

larger group.

for example: aplant is
connected with a larger
vegetative pattern i.e. woods,
prairie, etc.
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site oriented S

CLIENT/USER:
A. City of Anderson Parks and Recreation or Private Developer
1. One of these two parties would be the major source of funds for
construction and
maintenance of the course.

B. Surrounding community
1. Mostof the users will come from the surrounding areas such as
Muncie and the greater population of Anderson. It may be
marketable to travelers on I-69, but that population will make up a
small proportion of total play.

GENERAL SITE SELECTION CRITERIA:
A. Size
1. For an cighteen hole course, at least 130 acres are needed.
2. Tobe able to include environmental measures, approxi-
mately 150 acres are needed.

B. Features
1. Most types of otherwise unusable land can be adapted for
course conditions.
a. Abandoned gravel quarries
b. Landfill areas

c. Floodareas
2. To be able to use wetlands naturally, inundated areas should
be available.
3. Topography should allow for shotmaking in the design of
the course as well as allowing for correct drainage to

retention areas. v

4. Soils should be able to carry the turf load and filter out
unwanted sediments.

5. Tointegrate wetlands into the golf course, different soils
may be beneficial.
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6. Forested areas for slope protection, course shaping, and Notes and Diagrams

canopy are beneficial.
7. Proximity to an on site water source for irrigation is a must
to retain sustainability.
SITE/SETTING/CONTEXT

The site chosen was an abandoned gravel quarry outside of the city of Ander-
son, IN. Itis bordered to the south by the White River, to the east by Range
Line Road, and to the north is Highway 32 as well as a residential area.

Towar 2 2 |
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site invento o Dgrans

The site was moderately forested with heavy topographical chan: da
diversity of habitat. There were two existing lakes, a floodplain
zone by the river and numerous inundated areas scattered
throughout the site. Surrounding the site was suburban residen-
tial to the west, south, and north. The eastern side was bor-
dered by rural type housing with larger lots and agricultural
fields. It was approximately 10 miles from the central business
district of Anderson, and approximately 5 miles from the growing
town of Daleville. Regionally, Muncie was within 30 minutes and
Indianapolis was within one hour. The setting was suburban of
Anderson, but was closer to agricultural areas. Its proximity to
the White River and a proposed greenway had both pedestrian
and aesthetic appeal.

Quarrying sites

H. dwood orest

The site contained the remnants of the many quarrying sites, which
were recognizable on the topography map by the small, deep holes
and hills. These areas were focused on the central and northern
portions of the site. Although the quarry had not been mined ina
few years, the sites remaining showed that sand and gravel were the
primary sources. Because of the mining, much of the site had ridges
moving throughout. One of these ridges formed the boundary of an
inactive landfill located on the central/east portion of the site.

Above this point, on the top of the ridge, was the entrance spot
from Range Line Road. It was cleared and level up to the edge of
the ridge. The other high point on the site, located in the northwest
corner, is an agricultural field. Although the fields run further north,

this portion is within the boundaries of the site. Inactive landfill

"

) Floodplain meadows
Most of the site was covered in scrub forest, with few strong hardwood trees
around. However, along the northwestern ridge was a solid hardwood forest

"which the Anderson Parks and Recreation department had noted either to be
saved or used efficiently. There was also a second stand of trees along the

White River which provided the setting for the proposed greenway. Under- 2 3 :
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growth had a good base started throughout the site. Through the central portion Notes and niam'mlls
of the site, from the White River north were a series of meadows which fol-
lowed the topography as it rose north. Two of the four patches were located
within the floodplain along the White River and the other two were north of this
point within a series of ridges.

There were two lakes located on site. A large, approximately 10 acre lake sat
on the south end of the site near the White River. Running north from this lake
approximately 800 feet was a man made channel which was most likely used
when the site was an active quarry. This lake was primarily used for fishing and
boating. The second lake was located on the north end of the site surrounded
by many of the quarry sites. This too was used when the site was an active
quarry. This lake was much smaller, approximately two acres, and was sur-
rounded by dense vegetation. The lake also seemed very shallow and con-
tained numerous small islands. The second water source located on the site
were the numerous inundated areas located throughout the site. These areas -
became wet when rain or water drained on the surface. Large lake
sl 1

" Small lake

Inundated areas:

These areas are wet sites
which collect water and
retain it.
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site analysis ——

Summarily, the site was divided into three difiérent sections of study. The
project revolved around the system of woods, water, and the meadows.

The overall site was adaptable for a golf course, especially one which utilized
the environmental factors which had been laid upon the land over the years
through quarrying. The three main sections listed in the inventory of woods,
water, and the meadows, were the important parts in the analysis of a site
utilizing the natural systems. However, there were a few general analysis issues
which must be noted for general understanding in the solution before proceeding
into the focus of the project.

Vehicular

The main access into the site was an extension from Range Line Road on the
eastern boundary. The area was currently flat and would allow for a solid
connection to the road without excessive grading. Secondary to this was the
fact that having the clubhouse so close to the road could allow impervious
surfaces to be maintained at a minimum. The inactive landfill below this initial
ridge allowed for the opportunity to develop the clubhouse below. Also, the
fact that the site was an old gravel quarry offered the opportunity to reestablish
the quarry to mine the gravel for roadways into the site as well as parking lots
for the clubhouse, and then the sand for course construction.

Pedestrian

A greenway planned for development along the White River allowed fora
chance at a regional pedestrian connection. Within the site itself were many
paths which the Anderson Parks and Recreation Department had blazed for
general use. Along with that, the surrounding neighborhoods to the north and
west of the site provided the opportunity to use their base of population to
utilize the site, through pedestrian/recreational activities. The future also pre-
sented a chance to utilize new development expanding from the Anderson areas,
which would allow for connections to Range Line Road.
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Wwildlife Notes and Diagrams
The site housed mostly smaller mammals because of the amount of scrub brush

and meadow which existed on the site. Larger mammals such as coyote or Hardwood fo
deer, which like covered areas as habitat were concentrated along the White
River and then in the wildlife corridors which extended into the hardwood forest
on the northern edge of the site. Fish and wetland fauna could be found around
the lakes and inundated, or wet, areas throughout the site.

rest expansion

PR

Systems Analysis

This portion of the analysis gave rise to issues relating to the core of the project,
relating a golf course system and all of its inherent necessities to a parcel of land,
full of ecological life and vibrance. In this section, the parcel of land offered two
major systems, a vegetation/plant system, and a water system.

Vegetation/Plant System

The site had two main areas of strong forest. One was located in the north-
western section as a hardwood forest. The second was along the White River.
The northern area had a stronger undergrowth story than the one along the river, Prairie expansion
however, the river forest was also prone to flooding, which changed its under-
story to a slightly different type. The opportunity here was in extending these
areas out into the rest of the site, improving the cover provided on site and in
turn allowing more wildlife to create habitats. Much of the rest of the site was
scrub forest, which had a dense undergrowth and mostly younger trees, not
contributing to the growth of a hardwood forest. A second type of vegetation
system existed within a series of meadows which extended from the southern
portion of the site north. These areas offered the chance of utilizing some of the
clay undemeath for construction as well as converting them to prairie and
utilizing wetland technologies. They were also important for their system
connection. Because each was in their own room, the possibility was there to
connect them and extend the wildlife corridors existing. Surrounding the site
were the connections for these systems, letting them into the overall ecological
‘system for the region. The forest areas were strongly rooted to the river forests
as it moved through either Anderson or Muncie. The meadows were linked _
within themselves and then across to neighboring farm meadows on the south — i 2 6
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and east of the site. Notes and Diagrams

Water System

The two major lakes and the White River on the site provided the foundation
for the water system acting on the site. Throughout the site, extending from
these features were numerous inundated areas. This fact alone offered many
opportunities for biodiversity between each area and in the starting and ending
points through a series of wetlands. The White River acted on the site in two
ways, one being that the river floods periodically and extends into the floodplain
area, which is in the southern meadows. This created the opportunity for
different species to take up residence in these areas and establish themselves as
part of the vegetation system within the site. The second way in which the river
acted on the site was in housing of a forest along its banks, which could create
an extension into the site.

oy e BN ol AN PO 1 &

inundated area analysis
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conceptual studies  wmmswm

The overall conceptual state which the project worked with was to under-
stand the site as a set of three systems, including the two systems of Vegetation
and Water, which already existed on the site and were analyzed within the Site
Analysis, and a the third system which dealt with man made elements. The
largest portion of the man made system was within the design and construction
of a golf course. The golf course itself offered many scales and systems, which
needed to be incorporated into the design. Systems such as the nutrient system,
construction systems, and others became integral factors when looking ata

FOPEGT FYITEM NYECET AN
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holistic design of a golf course system. MAN ;{;be_mn P T e
. Lries
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In doing conceptual studies for the design of the course, the focus fell on
different technologies or maintenance practices which would encourage the
efficiency of the site as a whole. In line with the central core of the project, the A’ Mw
product of this was understanding the range of opportunities present for a golf
course to ecologically construct and maintain itselfin the sustainable world.
What follows are the conceptual ideas for how to carry this out, understanding
that this project was not focused on the design and layout of the golf course
itself, but instead on the implementation of sustainable measures to make ita
more ecologically sound use of land. The conceptual studies were divided into
the three different categories which existed on the site.
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o e ated grose

Vegetational/Plant System
Within the vegetational system, there were two main ecosystems at work, the
forest system and the meadow/prairie system. Each presented different oppor-
tunities to create and implement sustainable measures. Many of the suggestions
which follow were in direct relation to the Analysis of the site and the opportuni- _'
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ties presented through that study. . | .. e o ks 1 et o e
%

' 7
&
¥
A LeX

g

w2

o ooy MY el
o pinsc. ane’ ofou/ sioorb ot

Forest System
¢ A forest management system could be established to successfully harvest )
~ and maintain a sustainable forest yield. Hydrological Cycle
e Establishment of a diverse species would allow the site to take on an
educational approach, educating the public on species and development of
Toway 2 8
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management practices

Use the harvested wood to maintain portions of the golf course which may
utilize retaining walls, etc.

Create a root system for natural erosion control measures in the steeper
sections as well as retaining water on site and acting as another filter,
supplementing wetlands, lakes, grass, etc.

Shape the golf shots to create both difficulty and the visual of a hole
Clearing the scrub forest could allow for the hardwood forests to be
extended out into the site with a strong, focused plant management system
Connecting into the river corridor, allowing wildlife to have a habitat area as
well as allowing plant species to migrate

Allowing undergrowth to establish itself, giving a species foundation to the
system and protection of the younger plants which eventually take over as
older trees die off

Meadow/Prairie System

Turn the area into a demonstration area for prairie burns, species diversity,
testing areas for different seed mixes.

Work with the river’s flooding in creating the floodplain portion of the
prairie

Bring the area back to its successional history, looking at tall grass prairie,
efc.

Work for the creation and utilization of created biomass

Mesh with the water system in the development of drainage routes, wetland
development (and the vegetational succession outwards from wetlands),
and helping in the balance of the hydrologic cycle

Link each of the “rooms” up to create a series of corridors and habitat
spaces for smaller mammals

Utilize the prairie as a recharge area for water being mdyed from the

-wetland systems to maintain groundwater supplies

Towar
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" Develop different types of prairie areas (i.e. lowland, upland, wildflower) to

increase the biodiversity of the site
Connect with the forest areas, creating heavy biodiversity areas at the
fringes of each

Notes and Diagrams
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‘o Create a visual aesthetic for the golf course, possibly looking at holes which Notas and aul'ﬂms
are designed in a prairie style N

Pt Zohe poas

Water System

There were three basic ideas for the need and use of water in the sustainable
golf course setting, naturally clean water, enhancing the aesthetic of the golf
course, and the biodiversity potential.

Naturally clean water
This idea focused on developing systems to handle the water load as well as
cleaning the water for:

e Reuse onthe golf course Ketiandls
¢ Integration into the watershed

e Revitalization of the water source downstream

The question then revolved around the means to clean the water utilizing sustain-
able technologies. There were a variety of ways to clean the water including,
root zone beds, aqua culture ponds, and wetlands. Each

of these offered a different dimension to water treatment. ioary _ Wetland Concept
Wetlands, however, incorporated the other two into a '

larger system to maintain the cleanest possible water.
The wetland system could act in many different layouts
and allowed for a great deal of flexibility, which was vital
when placing a golf course on top of these natural
systems. Not only are wetland’s benefits felt in clean
water, but they also provided a distinct habitat and vital
biodiversity and created biomass.
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Enhancing the aesthetic of the golf course ﬁ”.%%“;fwm
Water was generally seen as an aesthetic element to e ot
illuminate the courses features and difficulty. Therewas
no difference when designing a course in a sustainable
“manner. The difference comes in the utilization of the
water as a complete system for rejuvenation, as high-
lighted by the other two ideas in the section. The base ideas of utilizing water to
Towarg 3 0
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enhance the course follow:
s (Creating shots that are more difficult or views which make the course
maintain a congruity

¢ Allows for anticipation by players as to the views on other holes
s A selling point for the clubhouse if they wish to host other non-golf focused
events (i.e. wedding events, etc.)

Biodiversity Potential

Collectively, when all systems, including vegetational and man made, were
working together, well created edges could be formed.

o  Wetland/Prairie

e Lake/Wetland

o River/Prairie/Lake/Wetland/Forest

These edges were created to maximize the species diversity on the site. Asan
example, wetlands carried certain species, both plant and animal. Connecting
this with a prairie area allowed for the greatest amount of species to exist. Most
of this idea would be carried out through the design and layout of the various
vegetational and water systems.

Man Made System

This system brought together the three systems and projected a purpose for
taking all of the measures handled through the vegetation and water systems.
Unfortunately, a golf course by itself was not self sustaining, it required mowing
for fairways and greens, repair, and utilized equipment which are not indigenous
to the site such as clubs and balls, carts, etc. Instead, courses need the interac-
tion of vegetation and water to make it viable.

There are a few things which a golf course could do on the site to make it better

connected with the Anderson site. v
e . Utilization of the sand and gravel for construction as well as a substitute for
impervious surfaces

e Minimize grading and lay the course out in a manner which takes full
advantage of the site’s ridges, gulleys, floodplain, etc.

Towarg
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Be cautious of sensitive areas on the site by not encouraging high use

activities through or on those sites

Notes and Diagrams

In concept, compared to a traditional course layout, sustainable holes utilized

the land to maintain itself, whereas traditional holes utilized features only for their

aesthetic purpose. Comparing the two allowed fora
conceptual, quantitative look at how a sustainable
course was a better fit for the land.

Traditional hole

The fairway ran the entire length of the hole, in-
creasing mowing, the amount of treated area, and
the amount of non native turf, embodied in the
fairway and rough

The rough usually required mowing on a regular
basis as well as spot treatment with chemicals and
pesticides

The rough also became expansive and utilized turf
which needs water and does not add to the
biodiversity of the area

The vegetation was placed only for aesthetic
features or shot making with no regard for ecologi-
cal impacts or possible uses

Water found in the large ponds were utilized for
irrigation purposes but offered no benefits to the
biodiversity because they were not linked to their
natural succession to wetlands

Sustainable hole

Traditional Golf
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e . Accentuated the landing area by minimizing the fairway size to include only
" this area, which in turn, decreased the amount of non native turf, the area
which must receive water, and the amount of mowing
s The rough surrounding a smaller fairway is also smaller, which allowed
natural vegetation to take a more dominant role
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¢ Use of a native, drought resistant species for the rough, added to the Notes and mams

biodiversity and natural aesthetic while not requiring the high use of water

» Allowing vegetational and water systems to carry out their full efficiency
provided a course with clean irrigation water which is recycled after appli-
cation, strong erosion control along ridges, canopy for habitat, a strong
natural aesthetic for players, recharge areas, biodiversity and biomass
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'Golf Course concept Notes and mm
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inal studies

nce the realization was made that sustainable design offered more opportuni-
ties to work with nature in the design of the course and utilized the efficient
behavior of nature, the entire system could be tied into one. This system
worked as a comprehensive whole to minimize the negative effects man could
have on nature as well as maximize the efficient care nature gave to itself.
Providing information to include specific sustainable measures from these
concepts focused the project in further.

The conceptual studies brought the project through many of the general ideas in
creating an ecologically sustainable golf course. The ideas regarding the course
itself as well as the ecological entities provided the foundation for moving into
detailing the ways in which to carry out many of the conceptual ideas. The final
studies work within the three major areas included in the inventory, analysis, and
concepts of water systems, vegetational systems, and man made systems.

Water Systems

One of the conceptual ideas regarding the water system was to provide natu-
rally clean water through environmental features and technology. Building
natural water cleansing systems required that there be a reason for doing so
whether economic or simply a personal choice. Hopefully, in most sustainable
situations the choice would be a personal one, but oftentimes, economicsisa
major factor in getting a project completed on time and with a high standard of Lowel of 102 .
quality. Following are a short list of facts regarding natural technologies in
cleansing water.

s Cost comparisons favored on site retention, vegetation protection of
watersheds, and the use of reclaimed water.
¢ Shaping the land to make swales and retention basins i§ less costly than Existing Floodplain
-using drainage systems of pipes and concrete. b
'»  Costs for drainage construction and maintenance can be cut by as much as
% by utilizing natural systems.

Golf courses allowed the greatest amount of leverage in these areas of water
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management. Courses already have the green space available, it was simply a
matter of organizing the land patterns to slow, quicken, and convert drainage
into usable water. It seems logical that golf courses should lead this area of
sustainability, yet they lagged behind and are accused of contaminating the
water. Changing the perceptions would be beneficial to the public accepting
golf courses as a suitable open space which benefits the natural world more than
the man made world.

There were three treatment methods which were initialized in the conceptual
ideas for water management on the course. They were root zone treatment,
aqua culture treatment, and a wetland systemn treatment. The wetland system
treatment was essentially the general focus of all of the treatment methods,
because it could contain both root zone and aqua culture. However, a wetland
system was a treatment method which returns the most pure water back into the
water sources around the site. Root zone treatment was more appropriate for
smaller volumes, such as 100,000 gallons/day. This type of treatment would be
usable on the course where a wetland system link could not be established into
one of the existing water sources. Aroot zone treatment relies on slowing the
water down through stones, which separate many of the suspended solids and
also through the roots of the plants. Aqua culture treatment can be done asa
large scale process and often accompanies open water wetlands where the
incoming pollution will have contact with the roots of the floating plants before
entering the open water. The bulk of the work was done by the bacteria and
other microorganisms living in the roots and stems of the plants. Another
approach which would be conducive with a wastewater treatment and irrigation
project would be slow rate treatment. This process distributed water over the
landscape to be taken up by plants or filtered through the soil through under-
ground storage. Slow rate treatment often serves as a final step of soil filtration
following secondary or advanced treatment. v

Encompassing all of the treatment would be an integrated wetland system
‘approach. When designed correctly, these systems not only provided the
essential water cleaning characteristics of the previous approaches, but they also
provided animal habitat, a water source for irrigation, educational opportunities,

Notes and Diagrams
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and a natural aesthetic. Notes and Wm

Sound construction practices also played an important role in providing good
water systems. With the ecosystems
located on the project site, it was impor- _ o
tant to know whether a system will work Yo Watm fve ‘
,ffmﬁen: gt
2pin

_ ofmprriant fov {0k
or not. Enlarging of channels, two *contrrl wesgrites

channel systems, and floodplain level
construction were the majority of types a
builder will work with in implementing the
wetland system designed on the course.
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Vegetation and Wildlife systems

. . . . Aafer
As mentioned in the site analysis and }?‘/2;?”;”‘#
conceptual development, the site had a  gpiponded selds Gedimrensiatin ° :
. T « prcrerc Aervbic mbcroder e /
strong vegetation system which could be , %ﬁ; pents J;Z:::; 7_’?‘5:: o aols decampree oppente . L;.w
extended into the site to both serve the ’ @ oY e seite Aagser. S e

wildlife habitat and the course itself. - Thated
Improving the wildlife habitat required a -
strong system of buffers, corridors, and

core reserves. These allowed animals to move freely between core areas as Integrated Wetland System
well as into the regional vegetation. Increasing the quality of the reserves Adapted from John T. Lyle’s
through extending the hardwood forests further into the site increased the size of Regenerative Design for
the habitat as well as increased the size of the wildlife population found on the Sustainable Development

site and minimized the chance of extinction.

Vegetation was also an essential part of the water system. The hydrological
system relied on the fact that trees and shrubs would play a role in slowing
down water, soaking some through the roots and being rele2tsed through the
leaves, and holding slopes together so that erosion did not become a major
problem for drainage or flooding.

Ensuring that vegetation grew in a healthy manner is important. Using the
technology of composting to recycle dead vegetation into a usable soil amend-
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ment, similar to what happens in natural forests, could play arole in developing

the course’s extended forest system. Composting was also critical
because it allowed the opportunity for the human wastes to be re-
cycled without sending them to a mounting trash dump. Organic
matter, such as that provided by the clubhouse food shop, grass
clippings from the course, plant matter, and dead branches can all be
utilized to produce a soil amendment which will bolster the existing
soil’s nutrients and allow for faster growth for the hardwood areas.

Notes and Diagrams
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Two economic reasons for composting also existed:

o Composting is the least expensive of all waste management prac-
tices

s The costis less than ¥ that of other methods without even includ-
ing the benefits received from producing a soil amendment.
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There were five large scale composting methods which could be Wsrs srg o

applied in a golf course setting.

s  Windrow Composting details
¢ Acrated Static and methods

¢ Aerated Windrow

¢  Vermiculture

» RoyerType

A final measure which was important in maintaining the vegetation system was
developing an integrated management approach (IMA). This type of mainte-
nance practice allowed groundskeepers to not only focus on the golf course
itself, from edge to edge of the fairway, but to include the forest and water
systems. This practice, already in popular use on golf courses, follows closely
with the theme central to the sustainable idea by requiring that maintenance be
looked at as a whole, rather than a sum of parts. Along with theideaof an
IMA, the forest also produced the opportunity for a managéd forest, providing
_anincome through the ecologically safe sale of timber.

Vermicrityre
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Man Made System Notes ﬂll m

The three vegetational systems working on the site required a closer look at
how golf courses were designed. The central idea for creating a sustainable golf
course was to integrate the course into the different ecosystems rather than
forming the ecosystems around the golf course. There were two important
areas on the site where this was important, the forest and the floodplain prairie.
The ideas associated with the design of the course always kept in mind that the
vegetational areas were not to be disturbed by any human influence. Because
of this, the design structure of the course was critical.

Generally:

e The slope of the fairway is inward 10 maintain any pollutants on the course
and eventually to naturally drain into the wetland systems to be cleaned with
the water from irrigation and precipitation.

e  Minmimize fairway size,

o working with the landing areas

s Use turf which does not require heavy watering for rough, such as

buffalograss

Hand weeding

Utilize sand/gravel on site for construction of greens/fairways/tees/bunkers

Waste recycling from the neighboring developments

Minimize earth moving to green/tee placements and minimal fairway

sculpting

In lowland areas, raise course above level of flooding

¢ Use hand mowers in sensitive areas

Inlowland areas:
¢ Mounding buffers the course from flood damage as well as holding
pollutants on the course from entering directly into the water.
e Require that players stay on the course to protect boththe vegetation and
- the wildlife. )

In forest areas:
e Setalimit for how deep a player can move into the forest for lost balls (e.g.

10 feet)
Towar ' 3 9
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Notes and Diagrams

o Provide buffers through mounding or visual interference to maintain a human
intervention area only within the course limits

Connecting the parts of a hole through “cart paths” was also a traditional
approach in golf course design. However the carts do not promote the natural
aesthetic and utilize high energy sources such as electricity for their power.
Designing walking paths for players once again required that the natural ecosys-
tems take priority. Most of the course can utilize gravel paths. Gravelisa
material which is common on the site and will be used for the construction of
many parts of the course. It also does not require the extensive construction
and area which impervious surfaces require. When moving through sensitive
areas, such as wetlands, boardwalks provide an opportunity to move through
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Notes and Diagrams
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Create Multi-Use Opportunities

Making a golf course a multi-use facility encouraged use when golf may not be
the prominent activity. Multiple uses allowed other people besides players the

opportunity to participate in the course and its amenities. Some of the possible
multi-use opportunities are listed below:

Towar
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Utilize the trail system for cross country skiing in the winter
Educational centers near the White River
Create educational programs for the sustainable clubhouse, golf course, and
ecological system
Connect with the White River Greenway
Give pedestrians along the greenway the opportunity to view the ecological
system
Allow running, jogging, and walking
e Notonlyisit good for the community, but it is free advertisement
Look for workers from the housing areas surrounding the site
Continually educate on sustainability and update the course
Use the clubhouse for banquets, receptions, lectures, or workshops
Encourage schools to use the site during off times
Have “old ciub” day where players use wood shafted clubs and leather balls
Manage the forest areas and sell the wood
¢ Oruse the wood to create tools, furniture, etc. and sell those items
e orcreate classes to learn how to create furniture, tools, etc.
Teach people how to be sustainable on their own property through tech-
niques use on the course
Nature walks during all seasons
Prairie burn activities

Notes and Diagrams
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SUMMAry CONCIUSION  wimwisorm

The environment is the main role in go environment where play takes
place, the environment where the course is built, and the environment that
supports both the course and the player. The way in which the third environ-
ment above is handled is what solidifies golf’s place as a valuable commodity.
With the growing concern of environmentalists towards courses, projects such
as this, beginning at the pre-professional level, allows the “new wave” of
designers to handle the land design more delicately. Doing such an all encom-
passing project gives the knowledge of how to resolve the critical issues of
redesigning courses, sustainability of golf, and environmental issues. Then,
through professional knowledge, a new mentality can rise to change, not only
design, but understanding in the public.

Another step in encouraging projects such a sustainable golf course is to involve
the community. Many communities today are looking for activities to take part
in because they are concerned with the way their area looks, feels, and oper-
ates. A project such as a golf course has a large impact on the community
because most of the players are often community members themselves. Asking
people for their opinion is one way to:

e (et feedback on the course, and

e Getto know your neighbor better

The more people understand a project such as a sustainable golf course, the
more they can accept the positive roles it will play in their lives in the future.

Because children are such an important part of society (for they will carry on the
principals they are taught now), it is vitaily important that they are included in
understanding the processes and systems revolving around a sustainable
project. If they grow to have a grasp on the world’s environmental condition at
present, they can utilize projects such as this and make gobd use of the tech-
niques and technologies. Of course, not everything needs to be educational.
With that in mind, community members need to have a stake in an open space
“such as this, whether it be working on the course or using the trails for walking,
skiing, etc. That will provide the true success of the project.
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The significance of a sustainable golf course is that it pushes the limits of where Notes and mm
golf stands at present. A course such as this also sets the precedent for other —
sustainable projects, both in and out of golf, because it brings to light many of

the ecological problems our current way of life pushes onto the landscape.

Accomplishing the goal of making people aware of the importance of sustain-

able design and living will, in the future, bring people together as a stronger

community with fewer problems. As with all research projects, this project has

the ability to lead into other avenues of study, such as economic sustainability,

structural sustainability, forest management programs for golf courses, and

integrated management programs (IMA) for golf courses.

Sustainable golf course design is on the edge of where designers are today.
Many of the environmental concerns which have been raised regarding golfin
the past are beginning to be answered. The next step is in changing the thinking
from piecemeal design to holistic design, recognizing the other forces working
on a site and not simply controlling them. Asa practical matter, life cycle
costing will begin to play a major role in the design of golf courses as well as
other elements, as people will begin to understand that handling the natural
systems with care and utilizing them for their special characteristics is less
expensive than many of our traditional practices. We must look to the future
and not just today.
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APPENDIX Notes and Diagrams

USGA (United States Golf Association) Research on Golf Development and
Maintenance

The following is taken directly from the USGA Green Section Web Site
located

at http://’www.usga.org/envpri.html. For more information regarding the
results

of any research which the USGA has conducted, consult the Green
Section Web

Site.

ENVIRONMENTAL PRINCIPLES FOR
GOLF COURSES IN THE UNITED STATES

I. PREAMBLE

A group of leading golf and environmental organizations have jointly developed
a set of principles which seek to produce environmental excellence in golf
course planning and siting, design, construction, maintenance and facility opera-
tions.

What Are the Principles?

These principles are envisioned as a tool of universal value, for national use
under a variety of circumstances. However, it should be up to local communi-
ties, based on local values, and others involved in the regulatory process, to
assess the environmental compatibility of golf courses.

These principles are meant to provide a framework for envjronmental responsi-
bility in developing goals for existing courses and for considering issues associ-
ated with new courses. They are designed to educate and inform the public and
-relevant decision makers about environmental responsibility, and to help set
goals for environmental performance.
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These principles are voluntary. They are not intended for use in making judg- Notas and Ilial'illls
ments about socio-economic issues. These principles assume regulatory compli-

ance and are designed to provide opportunities to go beyond that which is

required by law.

These principles were developed through a collaborative research and dialogue
process, and represent a consensus of all endorsing organizations. They repre-
sent areas of agreement but do not resolve all environmental issues related to
golf. The dialogue and process is ongoing, as is the implementation of these
principles.

How Should They Be Used?

Good environmental practice and design is the result of a multitude of factors
and a thorough understanding of how these factors interrelate on a specific site
inaspecific locale. The principles are meant to be used as a guide to making
good decisions relative to the planning and siting, design, construction, mainte-
nance and operation of a golf course. They are voluntary, and should be inter-
preted as representing a whole philosophy of good environmental design and
management rather than specific dictates, each of which must be met in all
cases. It is hoped that the principles will be widely adopted and used to im-
prove the level of environmental awareness, practice, dialogue, and quality
achieved within the game of golf.

For further information you are encouraged to contact any or all of the following
organizations that participated in the development of these principles. A contact
person for each organization is listed in Appendix 3.

American Farmland Trust

American Society of Golf Course Architects .
Audubon International Center for Resource Management
Friends of the Earth

‘Golf Course Superintendents Association of America

Golf Digest National Coalition Against the Misuse of Pesticides
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National Wildlife Federation Notes and mm

North Carolina Coastal Federation Rain Bird -
Golf Division Royal Canadian

Golf Association SENES Oak Ridge, Inc. -
Center for Risk Analysis Sierra Club

United States Environmental Protection Agency
United States Golf Association

II. PRECEPTS
The participating organizations are committed to the following basic precepts
which provide a foundation for the environmental principles:

*To enhance local communities ecologically and economically.
*To develop environmentally responsible golf courses that are economically
viable.
»To offer and protect habitat for wildlife and plant species.
«To recognize that every golf course must be developed and managed with
consideration for the unique conditions of the ecosystem of which it is a part.
*To provide important greenspace benefits.
«To use natural resources efficiently.
«To respect adjacent land use when planning, constructing, maintaining and
operating golf courses.
+To create desirable playing conditions through practices that preserve environ-
mental quality.
+To support ongoing research to scientifically establish new and better ways to
develop and manage golf courses in harmony with the environment.
+To document outstanding development and management practices to promote
more widespread implementation of environmentally sound golf.
*To educate golfers and potential developers about the principles of environ-
mental responsibility and to promote the understanding that environmentally

~ sound golf courses are quality golf courses.
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IIl. VOLUNTARY PRINCIPLES FOR PLANNING AND SITING, Notes and Diagrams
DESIGN, CONSTRUCTION, MANAGEMENT, FACILITY OPERA-
TIONS AND WHAT GOLFERS CAN DO TO HELP.

A. PLANNINGAND SITING

1. Developers, designers and others involved in golf course development are
encouraged to work closely with local community groups and regulatory/
permitting bodies during planning and siting and throughout the development
process. For every site, there will be local environmental issues and conditions
that need to be addressed.

2. Site selection is a critical determinant of the environmental impact of golf
courses. A thorough analysis of the site or sites under consideration should be
completed to evaluate environmental suitability. It is very important to involve
both the designer and a team of qualified golfand environmental professionals in
this process.

3. Based on the site analysis and/or regulatory review process, it may be
determined that some sites are of such environmental value or sensitivity that
they should be avoided. Other less environmentally sensitive or valuable sites
may be more suitable or even improved by the development of a golf course if
careful design and construction are used to avoid or mitigate environmental
impacts.

4. The presence and extent of some types of sensitive environments may render
a site unsuitable or, in some cases, less suitable for golf course development.
Examples include, but are not limited to:

*Wetlands

Habitat for threatened or endangered plant or animal spectes

Sensitive aquatic habitats )

5. There may be opportunities to restore or enhance environmentally sensitive
areas through golf course development by establishing buffer zones or by setting
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unmaintained or low-maintenance areas aside within the site. Notes and Diagrams

6. Golf course development can be an excellent means of restoring or rehabili-
tating previously degraded sites (e.g., landfills, quarries and mines). Golf courses
are also excellent treatment systems for effluent water and use of effluent
irrigation is encouraged when it is available, economically feasible, and agro-
nomically and environmentally acceptable.

B. DESIGN

1. When designing a golf course, it is important to identify existing ecosystems.
Utilizing what nature has provided is both environmentaily and economically
wise. Emphasizing the existing characteristics of the site can help retain natural
resources, allow for efficient maintenance of the course and will likely reduce
permitting and site development costs.

2. A site analysis and feasibility study should be conducted by experienced
professionals. The identification of environmentally sensitive areas and other
natural resources is important so that a design can be achieved that carefully
balances environmental factors, playability, and aesthetics.

3. Cooperative planning and informational sessions with community representa-
tives, environmental groups and environmental groups and regulatory agencies
should be part of the initial design phase. Early input from these groups is very
important to the development and approval process. This dialogue and ex-
change of information should continue even after the course is completed.

4. Native and/or naturalized vegetation should be retained or replanted when

appropriate in areas that are not in play. In playing areas, designers should

select grasses that are best adapted to the local environmerttal conditions to

provide the necessary characteristics of playability yet permit the use of environ-
_mentally sustainable maintenance techniques.

5. Emphasis should be placed upon the design of irrigation, drainage and

retention systems that provide for efficient use of water and the protection of
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water quality. Drainage and stormwater retention systems should, when pos- Notes and Wallls
sible, be incorporated in the design as features of the course to help provide for

both the short- and long-term irrigation needs of the maintained turf and the

unmaintained areas of the course.

6. Water reuse strategies for irrigation should be utilized when economically
feasible and environmentally and agronomically acceptable. It is important that
recycled water meets applicable health and environmental standards and that
special consideration be given to water quality issues and adequate buffer
zones. Water reuse may not be feasible on some sites that drain into high quality
wetlands or sensitive surface waters. Suitable soils, climatic conditions, ground-
water hydrology, vegetative cover, adequate storage for treated eilluent and
other factors will all influence the feasibility of water reuse.

7. Buffer zones or other protective measures should be maintained and/or
created, if appropriate, to protect high quality surface water resources or
environmentally sensitive areas. The design and placement of buffer zones will
vary based on the water quality classifications of the surface waters being
incorporated into the course. Regulatory agencies and environmental groups can
assist in the planning of buffer zones.

8. Design the course with sustainable maintenance in mind. The design should
incorporate Integrated Plant Management and resource consideration strategies
that are environmentally responsible, efficient, and cost effective. Integrated
Plant Management includes integrated pest management and emphasizes plant
nutrition and overall plant health.

9. The design of the course should enhance and protect special environmental
resource areas and when present, improve or revive previdusly degraded areas
within the site through the use of plants that are well adapte:i to the region. Seek
opportunities to create and/or preserve habitat areas that enhance the area’s

' ecosystem.

Towa >4

T A BOIECOUPSE - eveeveeseeesesssessssessesssnessesseer oo




C. CONSTRUCTION Notes and Diagrams

1. Use only qualified contractors who are experienced in the special require-
ments of golf course construction.

2. Develop and implement strategies to effectively control sediment, minimize
the loss of topsoil, protect water resources, and reduce disruption to wildlife,
plant species and designed environmental resource areas.

3. Schedule construction and turf establishment to allow for the most efficient
progress of the work while optimizing environmental conservation and resource
management.

4. Retain a qualified golf course superintendent/project manager early in the
design and construction process{es) to integrate sustainable maintenance
practices in the development, maintenance and operation of the course.

D. MAINTENANCE
Plant Protection and Nutrition

1. Employ the principles of Integrated Plant Management (IPM), a system that
relies on a combination of common sense practices of preventing and controlling
pests (e.g., weed, diseases, insects) in which monitoring is utilized to identify
pests, damage thresholds are considered, all possible management options are
evaluated and selected control(s) are implemented. IPM involves a series of
steps in the decision-making process:

a. Through regular monitoring and record keeping, identify the pest

problem, analyze the conditions causing it, and determine the damage

threshold level below which the pest can be tolerated.

#

b. Devise ways to change conditions to prevent or discourage recur-

rence of the problem. Examples include: utilizing improved (e.g.,

drought resistant, pest resistant) turfgrass varieties, modifying microcli-

mate conditions, or changing cultural practice management programs.
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Notes and Diagrams

c. If damage thresholds are met, select the combination of control
strategies to suppress the pest populations with minimal environmental
impact, to avoid surpassing threshold limits. Control measures include
biological, cultural, physical, mechanical, and chemical methods. Bio-
logical control methods must be environmentally sound and should be
properly screened and tested before implementation.

Non-chemical control measures should focus on practices such as the
introduction of natural pest enemies (e.g., parasites and predators),
utilizing syringing techniques, improving air movement, soil aerification
techniques, and mechanical traps.

The selection of chemical control strategies should be utilized only when
other strategies are inadequate.

When chemical and nutrient products need to be applied the following
practices should be utilized:

2. Always read and follow label directions when using any plant protectant
products. Strive to treat problems at the proper time and under the proper
conditions to maximize effectiveness with minimal environmental impact. Spot
treatments may provide early, effective control of problems before damage
thresholds are reached.

3. Store and handle all pest control and nutrient products in a manner that
minimizes worker exposure and/or the potential for point or non-point source
pollution. Employ proper chemical storage practices and use suitable personal
protective equipment and handling techniques. s

4. Use nutrient products and practices that reduce the potential for contamina-
tion of ground and surface water. Strategies include: use of slow-release fertiliz-
ers, selected organic products, and/or fertigation.
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Notes and Diagrams

5. Test and monitor soil conditions regularly and modify practices accordingly.
Choose nutrient products and time applications to meet, not exceed, the needs
of'the turfgrass.

6. All plant products should only be applied by or under the supervision ofa
trained, licensed applicator or as dictated by law.

7. Maintain excellence in the continuing education of applicators (including state
licensing, professional association training and IPM certification). Training for
non-English speaking applicators should be provided in the worker’s native

language.

8. Facilities should inform golfers and guests about golf course chemical appli-
cations. Common methods include permanent signs on the first and tenth tee
boxes and/or notices posted in golf shops and locker rooms.

Water Usage

1. Use native, naturalized or specialized drought-tolerant plant materials wher-
ever possible. For areas in play (greens, tees and fairways), using plant materi-
als that are: well-adapted to local environmental conditions; can be efficiently
managed; and provide the designed playing characteristics.

2. Plan irrigation patterns and/or program irrigation control systems to meet the
needs of the plant materials in order to minimize overwatering. When feasible,
use modern irrigation technologies that provide highly efficient water usage.
Inspect systems regularly for leaks and monitor water usage.

L]
3. Water at appropriate times to minimize evaporation and reduce the potential
for disease.

4. Consider converting to effluent irrigation systems when available, economi-
cally feasible and agronomically and environmentally acceptable. 5 7 .
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Notes am Diagrams

5. Manage water use effectively to prevent unnecessary depletion of local water
resources.

Waste Management

1. Leave grass clippings and other organic materials in place whenever agro-
nomically possible. If clippings are removed, compost and, if possible, recycle
them.

2. Dispose of chemical rinsate in a manner that will not increase the potential for
point or non-point source pollution. Methods include rinsate recycling or
“spraying out” diluted compound in previously untreated areas.

3. Dispose of chemical packaging according to label directions (e.g., triple
rinsing, recycling or returning to manufacturer).

4, Other waste products, such as used motor oil, electric batteries and unused
solvents, should be recycled or disposed of according to the law and available
community disposal techniques.

5. Seek to reduce waste by purchasing products that minimize unnecessary
packaging.

Wildlife Management

1. Habitat for wildlife species that help control pests (e.g., bats, bluebirds,
purple martins, etc.) should be protected. Additional habitat for these beneficial
species should be created whenever feasible and environm&pta]ly desirable.

‘2. Manage habitat to maintain healthy populations of wildlife and aquatic
species.
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3. Species such as skunks, non-migratory Canada geese, and deer, when they Notes and mﬂns
become damaging, should be managed through non-harmful means whenever B

possible. Non-harmful control methods could include dogs, noisemakers,
repellents, and trapping and removal. Managed hunting may be appropriate
where legal and safe.

E. FACILITY OPERATIONS

1. Facilities should conduct an environmental assessment in order to develop
and implement an overall environmental policy and/or long-range plan that
reflects or expands on these principles.

2. Maintain ongoing records to measure and document progress towards
environmental improvement.

3. The environmentally responsible practices adopted for the maintenance of the
golf course should extend to all areas of the overall facility grounds.

4. Facilities should adopt practices and technologies that conserve natural
resources, including water and energy.

5. Facilities should develop and initiate comprehensive programs for recycling,
reuse and waste reduction.

6. Facilities should properly store and dispose of solvents, cleaning materials,
paints and other potentially hazardous substances.

7. Facilities are urged to join programs that help to foster effective environmen-
tal management and policies. *

8. Facilities should take active steps to educate golfers, neighbors and the
general public about their environmental policies and practices.
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WHAT GOLFERS CAN DO TO HELP Notes and Diagrams

The American golf community is dedicated to preserving the game’s treasured
links to nature. As a result, golf courses are now being developed, designed and
managed more responsibly than ever before. However, we who play the game
also have a responsibility to help ensure that golf remains compatible with nature
and that our courses are well-managed and in harmony with the environment.

As golfers we should:

1. Recognize that golf courses are managed land areas that should complement
the natural environment.

2. Respect designated environmentally sensitive areas within the course.

3. Accept the natural limitations and variations of turfgrass plants growing under
conditions that protect environmental resources (e.g., brown patches, thinning,
loss of color).

4. Support golf course management decisions that protect or enhance the
environment and encourage the development of environmental conservation
plans.

5. Support maintenance practices that protect wildlife and natural habitat.

6. Encourage maintenance practices that promote the long-range health of the
turf and support environmental objectives. Such practices include aerification,

reduced fertilization, limited play on sensitive turf areas, reduced watering, etc.
*

7. Commit to long-range conservation efforts (e.g., efficient water use, Inte-
_grated Plant Management, etc.) on the golf course and at home.

8. Educate others about the benefits of environmentally responsible golf course
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‘management. Notes and Diagrams

9. Support research and education programs that expand our understanding of
the relationship between golfand the environment.

10. Take pride in our environmentally responsible courses.

An Overview of USGA Environmental
Research
(http://www.usga.org/green/envres.html)

James T. Snow

National Director - USGA Green Section
P. O. Box 708,

Far Hills, NJ 07931 USA

Introduction
Perhaps no issue is more likely to have a significant impact on the game of gol{
in the 21st century than that of how golf courses and golf course maintenance
affect the environment. At best, the cost of golf course construction and mainte-
nance will increase in reaction to complying with a host of new environmental
regulations, making the game even more costly to play. At worst, extreme
restrictions or high costs will cause maintenance standards to decline signifi-
cantly, driving people away from the game. Already, compliance with environ-
mental regulations has greatly increased golf course construction costs and is
forcing new construction projects to already degraded sites, including farmland,
industrial sites, and landfills. v
This is not to say that golf courses should not concern themselves about their
impact on the environment and the need to be good stewards of the land. The
115,000 golf courses in the United States consume approximately 1.5 million
acres of land, so golf should be concermned about its potential impact. The
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question has been, just what is the effect of goif courses on the environment. Notes am mam‘mlls
That is the question the USGA struggled with during the 1980’s as it considered

the opinions of many groups and individuals, some saying that the impact is

catastrophic, and others stating that the effects are nothing but good.

It wasn’t until the 1970’s that golf courses began to receive attention from
people who were concerned about how the game might be affecting the envi-
ronment. A series of widespread droughts during the late 1970’s and early
1980’s, highlighted by a severe drought in California and other western states,
resulted in extreme restrictions on the use of potable water by homeowners and
businesses in hundreds of communities. Golf courses were among the first and
most severely restricted operations in many areas, due in part to their visibility in
their communities and because they were considered non-essential users of
water.

During the golf course construction boom of the 1980°s and 1990’s, golf
courses again were under attack because of how golf course construction
affected natural areas and because of the use of pesticides on existing courses.
In many cases, unsubstantiated claims about the negative effects of golf courses
were tossed around by anti-development groups in an effort to kill housing
developments or commercial real estate development. Nevertheless, some of
the environmental questions that people have raised about golf courses are
based on sincere concern and deserve investigation and action by the golf
industry. These concerns can be summarized as follows:

«1) The use of scarce water resources for golf course irrigation;
«2) Potential pollution of our water resources by pesticides, fertilizers and other
materials;
«3) The loss of natural areas due to golf course construction and associated
development; )

~ »4) Possible effects of golf course activities on people and wildlife.

Between 1983 and 1995 the USGA funded 98 research projects at 33 land-
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' grant universities, at a cost to the USGA of more than $12.5 million. Each of Notes and mams
these projects addressed one or more of the environmental issues noted above.
This was accomplished within the context of two distinct research programs.
The Turfgrass Research Program (1983 to present) has as its goal the develop-
ment of new grasses and cultural programs that will reduce the need for water,
pesticides and other inputs for golf courses maintenance. The Environmental
Research Program (1991-93 & 1995-97) was designed to determine the
effects of golf courses on people, wildlife and the environment.

For the sake of providing an overview of these programs, research and educa-
tional strategies used for each of the four concerns noted above will be dis-
cussed, and results of some of the research will be described.

The Use of Scarce Water Resources for Golf Course Irrigation
Research strategies consisted of the following:

*Develop improved grasses that use less water.

*Develop cultural management practices that result in less water use.
Investigate effluent water use for golf course irrigation.

*Investigate and encourage the use of new irrigation technologies.

The comerstone of our strategy was to invest in turfgrass breeding programs
that eventually would produce new grasses that use significantly less water. (See
Table 1 for a list of USGA-sponsored breeding projects.) At the time these
plans were being developed in the early 1980’s, relatively little was known
about the water use rates and drought resistance characteristics of many of our
warm-season and cool-season species and cultivars. It was decided to investi-
gate these characteristics and develop screening techniques to help turfgrass
breeders screen germplasm for resistance to heat, cold, drbught, salt, and other
environmental stresses. Results of some of this work, showing relative water use
rates, drought resistance and salt tolerance, is shown in Tables 2, 3, and 4. An

" important result of these plant stress mechanism studies was the verification that
there is great variation for stress tolerances within many of the turf species,
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suggesting that there are many opportunities for significant improvement through Notes and Diagrams

traditional breeding efforts.

Animportant goal of the turfgrass improvement program was to significantly
reduce water use and relative maintenance costs, using 1982 as a basis for
comparison. One breeding strategy to accomplish this goal is to work to
improve specific characteristics within each species, such as water use or heat
tolerance. This is a long-term approach, however, and can be expected to
produce results in small increments over a period of many years. An example is
creeping bentgrass; improvements have occurred, beginning with the vegetative
bents and progressing to Penncross and to the current selection of cultivars, but
the process has taken decades.

Another strategy, and one that has the potential to produce a bigger returnina
shorter period of time, is to replace stress-susceptible cool season grasses with
stress-tolerant grasses that have been improved for turf characteristics. A good
example of this strategy is buffalograss, which in a short period of time has been
significantly improved for turf quality. Buffalograss now is being used to replace
perennial ryegrass and Kentucky bluegrass in roughs and other areas, with a
savings in water use of 50% or more and a large reduction in maintenance
costs. Soon there will be buffalograsses for fairways, producing corresponding
savings on those areas. Other non-traditional grasses being improved for turf
characteristics are alkaligrass, blue grama, fairway crested wheatgrass, and
curly mesquitegrass (see Table 1).

Yet another breeding strategy employed has been to expand the range of
adaptation or use of existing stress-tolerant turfgrasses, with the hope of replac-
ing less tolerant species. For example, if warm season grasses such as
bermudagrass can be improved for cold tolerance, it coumibe used toreplace
bentgrass and perennial ryegrass in the transition zone areas of the United

 States. This would result in a tremendous reduction in water and pesticide use in
these areas.
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Finally, our last strategy is to develop improved seeded-type warm season Notos and mams
grasses, such as bermudagrass, zoysiagrass and buffalograss, that could replace B
existing vegetatively propagated cultivars, saving significantly in establishment

costs. Availability of seeded types also would encourage courses in the transi-

tion zone to establish stress-tolerant warm season species instead of high

maintenance cool season grasses.

The USGA has financially supported turfgrass breeding programs at Tifton, GA
(G. Burton), Rutgers University (R. Funk), Univ. of Rhode Island (R. Skogley),
and Penn State (B. Musser and J. Duich) for many decades, with significant
results. The programs initiated in the 1980’s have been in existence for 7-10
years, and a number of improved cultivars or selections have come to market or
have been released to seed companies for development, all exhibiting improved
turf characteristics, stress tolerance or pest resistance. During the next decade,
the number of new introductions will increase significantly, and the golf industry
will be in a much better position to conserve and protect our natural resources.

Another angle on the water conservation issue concerns the use of recycled
water for course irrigation. The USGA has sponsored research on, and encour-
aged the use of, recycled or effluent water. In 1993 the USGA sponsored a
symposium on this topic, and in 1994 published the proceedings in book form,
titled Wastewater Reuse for Golf Course Irrigation. Several thousand copies
have been sold. Hundreds of golf courses in the United States use recycled
water, and in fact its use is mandatory in parts of California and Arizona. It is
expected that hundreds of courses more will begin using recycled water during
the next few years.

Pollution of Water Resources

Concerns about potable water used by golf courses are cohcentrated in the arid

parts of the United States, but public concern about the potential effects of
pesticides and fertilizers on water supplies can be found everywhere. Concern s
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ot without good reason, since contamination of water supplies and destruction Notes and Wams

of wildlife has been associated with agricultural use of these materials in the

past. Golf courses have been broadly criticized by environmental groups and the
media for contributing to the problem, even though direct evidence of their
contribution has been practically non-existent. Nevertheless, scattered incidents
of bird and fish kills have occurred, and certainly the potential for water pollu-
tion is there if pesticides and fertilizers aren’t applied with care.

In the late 1980°s the USGA decided to begin investigating this issue, in part
because there was little research with which to respond to criticisms. Among the
strategies utilized were the following:

*Conduct and publish an environmental literature review.

«Investigate what happens to pesticides and fertilizers applied to golf course
turf.

«Support research to develop alternative (non-chemical) methods of pest
control.

+Use breeding and biotechnology to develop new grasses that require less
pesticide use. «Investigate Best Management Practices and publish a book on
the topic.

*Modify computer models to better predict pesticide and fertilizer fate.

Before the Environmental Research Program was begun, the USGA’s Turfgrass
Research Committee commissioned a complete literature review on the topic, to
help identify what was lacking in the scientific literature. The result was the 1992
publication of a 1000-page book titled Golf Course Management and Con-
struction: Environmental Issues. This review set the stage for the investigations
that followed.

%

In the initial 3-year Environmental Research program (1 991-1993 ), 21 projects
“were funded, representing three broad categories:

*1) the fate of pesticides and fertilizers
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| +2) alternative pest management methods Notes amd mams

«3) the benefits and effects of golf courses on people and wildlife.

The potential effects of pesticides and fertilizers on water supplies, by leaching
and runoff, is the subject of another paper in this symposium and will not be
discussed here.

In the realm of alternative pest control methods, a total of 17 projects have
been or are being funded. The rationale for funding these studies is that if non-
chemical pest control methods can be developed, less pesticide need be appiied
and the potential for surface or groundwater contamination can be reduced. A
majority of these studies have involved potential biological controls, generally
concerning the search for natural antagonists in the soil that can control or
suppress turfgrass diseases or insects. The virtues of biological controls often
are extolled by environmental groups as a practical alternative to pesticide use
on golf courses, but in our experience they are not (with but few exceptions).
The USGA has spent hundreds of thousands of dollars on what appear to be
rational bio-control projects, yet nearly every one has resulted in a dead end.
The reasons are many, including difficulties in 1) identifying the antagonist, 2)
propagating and formulating the antagonist, 3) establishing the antagonist in
varied soils and environmental conditions, 4) ensuring that the antagonist will not
be affected by pesticides applied to the golf course, 5) ensuring that the disease
or pest will not become resistant to the antagonist, 6) ensuring that the antago-
nist will provide adequate pest control to preclude the need for any pesticide
use, and 7) finding antagonists that themselves are safe for people, wildlife, and
the environment. Also, there must be a market large enough for the product to
be attractive to commercial producers, and the cost of applying the product
must be less than or comparable to the cost of an effective commercial pesti-
cide. Thus far, not a single product of our research has passed all these tests
and made it to market. -

 Alternative pest control research projects that have shown some success and
great potential are those in the biotechnology category. Already, creeping
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bentgrass plants have been transformed through genetic engineering to exhibit Notes and Mm

excellent resistance to glufosinate ammonium herbicide (Finale or Ignite), anon-
selective herbicide. Through traditional breeding methods, it now may be
possible to incorporate these herbicide resistance genes into putting green
bentgrasses, allowing golf course superintendents to keep Poa annua out of their
greens. Potentially, this could reduce water and pesticide use on greens. Also,
the USGA currently is funding two projects that aim to introduce a chitinase
production gene into bentgrass, providing an internal mechanism to help control
turfgrass diseases and thereby reduce pesticide use.

The second round of USGA environmental research {1995-1997) is, in part,
focusing on cultural practices that can help prevent applied pesticides from
contaminating groundwater and surface waters. From an environmental stand-
point, these are called best management practices, and during 1996 a book will
be written on this topic. It will help educate golf course superintendents about
how best to manage golf courses with the protection of the environment in mind,
and it also will help educate regulators and critics of golf courses about appro-
priate, scientifically valid methods for minimizing the potential negative impacts
of course maintenance on the environment.

Finally, several studies predicted leaching and runoff values based upon a
computer model used by the United States Environmental Protection Agency
(USEPA), and compared these predicted values to actual values obtained from
our research studies. In every case, the predicted value was significantly high,
some by as much as 10 times or more. Currently, the USGA is working with
USEPA and university scientists to amend the computer model to better reflect
pesticide and fertilizer fate in turfgrass systems.

The Loss of Natural Areas i
During the past decade, close to 2000 new golf courses have been built in the

~ United States, bringing the total to about 15,000. Although many have been
built on abandoned agricultural lands, commercial sites or other degraded areas,
many have been built in natural areas, having an impact on wildlife and the local
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ecosystem. Construction in these areas often is contested by local or national Notes and Mﬂlls
environmental groups that are concerned about potential negative impacts. The

USGA has no part in and no authority over selecting sites for new course

construction, but we have been active in establishing programs to address some

of these concerns. Our activities have included the following:

*Establishing the Audubon Cooperative Sanctuary Program for Golf Courses
sPublishing the Landscape Restoration Handbook.
sEstablishing the Wildlife Links research program.

In 1990 the USGA and the Audubon Society of New York State (now called
Audubon International) teamed up to establish the Audubon Cooperative
Sanctuary Program for Golf Courses. Among its objectives is to enhance
wildlife habitat on golf courses and encourage active participation in conserva-
tion programs by golf course superintendents, course officials, golfers, and the
public.

Participation in the program requires the completion of a resource inventory
form, describing the property and its existing features. Audubon International
then responds with ideas and technical information about what the participating
course can do to enhance wildlife habitat and improve the environment. The
course develops a plan-of-action and then acts on its plan. It can become
certified in one or more of six categories by completing its plan and submitting
documentation of its achievements to Audubon Intemational personnel, who
decide if the actions merit certification. Certification can be achieved in the
following categories:

+1) Environmental Planning
«2) Member/Public Involvement "
+3) Wildlife and Habitat Management
_*4) Integrated Pest Management
*5) Water Conservation
*6) Water Quality Management
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Notes and Diagrams

The course pays a $100 annual fee to participate in the program.

Since its inception nearly five years ago, participation in the program has grown
to more than 1,900 courses. The number of courses that have become certified
in all six categories has reached 57, and another 139 courses have become
certified in at least one category. Most importantly, many thousands of people
involved in golf are being educated about issues related to wildlife and the
environment, and are participating in conservation programs that benefit both. In
return, participants achieve recognition in their communities for the work they

do on behalf of the environment. It’s definitely a win-win situation! There also is
an Audubon Signature Program, which sets high environmental standards for the
construction of new golf courses.

In 1993 the USGA published the Landscape Restoration Handbook. This book
discusses principles for establishing naturalized areas on golf courses, provides
lists of native plants on an eco-region basis and gives extensive information
about each plant, and lists nurseries where the plants can be obtained. A second
edition of this book is being written, and a how-to companion book also is
being produced. These will be marketed as a two-volume set, and should be
available by 1997.

Based upon the book Golf Course Management and Construction: Environ-
mental Issues it was evident that very little research work has been conducted

conceming the issue of wildlife and golf courses. As part of its Environmental
Research Program, the USGA sponsored a study of the effects of golf course
activities on wildlife at the Ocean Course at Kiawah Island, SC, in cooperation
with The Institute of Wildlife and Environmental Toxicology (TTWET) at
Clemson University. This study marked a beginning, but mﬁpy more questions
need answers. Now, a portion of the USGA’s research dollars is set aside to
“support wildlife research. This facet of golf’s environmental research is called
the Wildlife Links Program, and is being carried out in cooperation with the
National Fish and Wildlife Foundation (NFWF), a Washington, D.C. organiza-
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tion whose mission is to organize and help fund conservation projects that Notes amd Wallls
benefit wildlife and the environment. The NFWF is providing technical expertise
to help establish objectives and identify worthwhile research projects concern-
ing wildlife and golf courses.

As part of this program, the NFWF has established a small advisory panel of
experts representing various regulatory agencies and other organizations. The
advisory panel establishes objectives, reviews proposals, and monitors progress
of the researchers. In addition, interested representatives of other environmental
agencies and organizations will be kept abreast of the activities of the Wildlife
Links Program, and will be queried for suggestions. People tend to support
what they help create, and one of the objectives of the Wildlife Links Program is
to enlist the cooperation of people who may have concerns about the effects of
golf courses on wildlife, and who have expertise to offer in helping golf courses
become even better friends to wildlife.

For its part, the USGA is contributing $100,000 annually to the Wildlife Links
Program, and the Golf Course Superintendents Association of America is
participating at a level of $25,000 annually.

The Effects of Golf Courses on People and Wildlife
The strategies taken with this concern overlap somewhat with the previous
category, and include the following:

=Investigate the effects of golf courses on people.

«Investigate the scientific basis for the benefits of turfgrasses and golf courses.

«Investigate the impact of golf course activities on wildlife - (Wildlife Links

Program). *Publish the Landscape Restoration Handbook.

.

It isn’t just environmentalists who are worried about golf course effects on the
“environment. Golfers, too, are concerned about the use of pesticides and their

own exposure to these materials. As part of the USGA’s pesticide fate studies,

several research projects looked at pesticide volatilization and dislodgeable

Toway 71 |

oI BOITEOUPSE «. v oeeessesessensessessessesesenssened

the <1 ¢




residues. The volatilization studies investigated how much of several pesticides mt ﬂlll m
volatilized into the air for several weeks after application, and how much B
exposure golfers or course workers would receive.

Following are total volatile losses for several pesticides over a 4-week period,
expressed as a percentage of the total applied: carbaryl <1%; 2,4-D <1%;
MCPP <1%; triadimefon 7.6%. At these levels, golfer exposure would be 1000
times below the EPA’s no effect level (NOEL), and considered an insignificant
risk.

However, total volatile losses of trichlorfon and isazofos, two commonly used
insecticides, constituted about 13% of the amount applied. This is less than 100
times the EPA’s NOEL, and although not considered a significant risk, it never-
theless suggests that a second look is prudent.

In the second phase of our Environmental Research Program, potential Best
Management Practices are being investigated to devise ways of keeping volatile
losses to an absolute minimum. For example, Figure 1 shows that a single
irrigation session after application can reduce trichlorfon volatilization signifi-
cantly. Currently, studies are underway to determine if a light irrigation each
morning for several days can reduce volatilization still further. <Picture>

Other results of these volatilization studies showed that maximum loss occurred
when surface temperature and solar radiation were highest, and that volatile
losses were directly related to the vapor pressure characteristics of the pesti-
cide. Thus, checking the physical and chemical properties of the pesticide isa
good way to determine if volatilization losses are likely to occur under particular
weather and application conditions.

L]
People are also concerned about exposure they receive during a round of golf

“on turfthat has been treated with pesticides. At the University of Florida, a

preliminary risk assessment was conducted on putting greens treated with
insecticides. The assumptions for the study were as follows:
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Notes and Diagrams
+*The golfer kneels on every green to align putts.
*He/She handles golf grips that have been laid on the green.
*He/She contacts the soles of his leather shoes when cleaning them.
*He/She cleans his ball after every hole by licking it.
*The greens are sprayed every day with three insecticides.
*The golfer plays golf 365 days a year for 70 years.

Under the outrageous assumptions of this study, after 70 years the golfer would
have received about 1/3 of the lifetime reference dose considered safe by the
USEPA. This is not to say that golfers or workers could not receive unsafe
exposure to pesticides on golf courses; under the conditions of this study,
however, the golfer would not have been at significant risk.

Other results of the dislodgeable residue studies indicated that less than 1% of
the pesticides could be rubbed off immediately after application, when the turf
was still wet. Also, the 1% could be reduced significantly by irrigating after the
pesticide was applied. Finally, after the pesticides dried on the turf, only minimal
amounts could be rubbed off.

Most media attention concerning golf courses tends to focus on the potential
negative impacts of turfgrass and golf course management. And although people
in our industry know intuitively that there are many benefits associated with
turfgrasses and golf courses, the scientific basis for many of these benefits had
not been documented or pulled together. Through a USGA grant, Drs. James
Beard and Robert Green conducted an exhaustive literature search and docu-
mented many of these benefits. The results of their work was published in the
May/June 1994 issue of the Journal of Environmental Quality (Vol. 23, No. 3,
pp. 452-460) and has been condensed into topical and technical summaries by
the USGA. |

7 Addressing Future Needs
Looking to the future, as golf addresses the environmental issues that threaten its
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growth and success, what we need is more: more research information; greater Notes and mm
participation in the Audubon Cooperative Sanctuary Program; greater industry —
support for the Wildlife Links Program; ever higher environmental standards
from golf course superintendents, architects and builders; greater understanding
of golf’s environmental issues among golfers; more constructive interactions with
environmental organizations; and widespread publicity for what golfis doing to
benefit wildlife and the environment.

With respect to research needs, the USGA has committed $1.5 million from
1995 through 1997 to follow up on the results of its previous 3-year environ-
mental studies. In addition, the USGA has committed $750,000 per year to
continue its work on turfgrass improvement and related topics (see Table 5).
The recently completed environmental work indicated a need for more informa-
tion about the loss of pesticides due to volatilization and runoff, and these issues
are receiving greater attention in the current round of studies. Other investiga-
tions are determining best management practices {BMPs) that can be used to
protect surface waters and groundwater from the potential effects of pesticide
and fertilizer leaching and runoff.

It was clear from previous studies that well-maintained turf, especially the thatch
(alayer of stems, roots, and partially decomposed organic material that builds
up between the zone of green vegetation and the soil surface), is an excellent
filter for adsorbing and degrading pesticides and other potential pollutants.
Several new studies are investigating how this occurs and how turf managers
can take advantage of this characteristic.

A stniking result of the previous investigations was the discrepancy between the
runoff and leaching losses of pesticides predicted by comngonly used computer
models, and the actual losses from turfgrass systems under eontrolled experi-
mental conditions. What this indicates is that current computer models do not

- take into account the effects of the thatch and roots of turfgrasses in minimizing
pesticide losses. An important facet of the USGA’s environmental research
work during the next three years is to work with the EPA and others to modify
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the computer models that predict pesticide fate in turfgrass systems. Once that Notes and Mﬂ“s
is completed, the next step will be to develop a computer software program for

golf course superintendents to help them make better-informed decisions about

pesticide applications on their courses.

And last, but not least, the USGA is committed to funding research related to
wildlife and their habitats through the participation in the Wildlife Links Program.

We’ve come a long way in our understanding of how golf course activities affect
our environment, but we have a long way to go to educate golf course superin-
tendents and golfers about the issues and to convince others outside the game
that golf courses can be a positive for the environment.
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For more information regarding what tests are cur-
rently
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being done and where, refer to: http://www.usga.org/ Notes and Diagrams
green/envres.html

Appendix 3
Individual contact persons in relation to Appendix 1
Appendix 1

The “Environmental Principles for Golf Courses in the United” were developed
through a collaborative research and dialogue process managed and facilitated
by the Center for Resource Management. The following individuals participated
in this process and can be contacted for further information.

1. American Farmland Trust Ed Thompson, Jr.
1920 N Street, NW, #400
Washington, DC 20036
202/659-5170

2. American Society of Golf Course Architects
BillLove
P.O.Box 510
College Park, MD 20741
302/345-1510

Mike Hurdzan, Ph.D.

1270 Old Henderson Road

Columbus, OH 43220
614/457-9955

3. - Audubon International
' Ron Dodson
46 Rarick Road
Selkirk, NY 12158
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5.

518/767-9051

Center for Resource Management
Paul Parker
1104 East Ashton Avenue, #210
Salt Lake City, UT 84106
801/466-3600

Meredith Miller

1410 Grant Street, C307

Denver, CO 80203
303/832-6855

Friends of the Earth
Courtney Cuff
1025 Vermont Avenue, NW
Washington, DC 20005
202/783-7400, ext. 207

Golf Course Superintendents Association of America
Joe O’Brien
1421 Research Park Drive
Lawrence, KS 66049

013/832-4435

Pat Jones
1421 Research Park Drive
Lawrence, KS 66049

913/832-4435

7.

Towar

Golf Digest
Andy Nusbaum
5520 Park Avenue

Notes and Diagrams
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Trumbull, CT 06611 Notes and Diagrams

203/373-7127

8. National Coalition Against the Misuse of Pesticides
Jay Feldman
701 E Street, SE, #200
Washington, DC 20003
202/543-5450

9. National Wildlife Federation
Sharon Newsome
529 14th Street, NW, #452
Washington, DC 20045
202/233-9533

10. North Carolina Coastal Federation
Todd Miller
3609 Highway 24
Newport, NC 28570
919/393-8185

11. Rain Bird - Golf Division
Eric Bescoby
145 N. Grand Avenue
Glendora, CA 91741
818/812-3649

12. Royal Canadian Golf Association
Teri Yamada
1333 Dorval Drive
Qakville, Ontario L6J 473 Canada
905/849-9700

788

o AR BOIT COUPSE <o e eveenennennenennennsnsecsssnsssonssnneness

2808 0 ¢

thesis



'13. SENES Oak Ridge, Inc. - Center for Risk Analysis Notes and Diagrams
Steve Bartell
102 Donnor Drive
Oak Ridge, TN 37830
615/483-6111

14. Sierra Club
Mark Massara
1642 Great Highway
San Francisco, CA 94122
415/665-7008

15. United States Environmental Protection Agency
Phil Oshida
401 M Street, SW (4502F)
Washington, DC 20460
202/260-6045

Anne Leslie

401 M Street (7501W)

Washington, DC 20460
703/308-8727

16. United States Golf Association

Kimberly Erusha, Ph.D.

P.O. Box 708

Far Hills, NJ 07931

908/234-2300
*

The following organizations have, at the time of publication, * endorsed the
“Environmental Principles for Golf Courses in the United States.”

American Society of Golf Course Architects
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' Arizona Golf Association Notes and Diagrams
Audubon Intemational ~

Center for Resource Management

Club Managers Association of America

Friends of the Earth

Golf Course Builders Association of America

Golf Course Superintendents Association of America
Ladies Professional Golf Association

National Club Association

National Coalition Against the Misuse of Pesticides
National Golf Foundation

National Wildlife Federation

North Carolina Coastal Federation

Pamlico-Tar River Foundation

Save the Bay

Southern Environmental Law Center

United States Environmental Protection Agency
United States Golf Association

*March 1996. Contact the Center for Resource Management at 801/466-3600
for a current list of endorsing organizations
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