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O ver 13,000 golf courses now exist in the U.S.
and many more will be constructed to meet
the growing popularity of the sport. The

construction of a new golf course has the potential to
create adverse impacts on the aquatic environment. To
begin with, a typical 18-hole golf course can convert as
much as 100 acres of rural land into a highly “terra-formed”
environment of fairways, greens, tees, sand traps, and
water hazards. As such, golf courses are often an
attractive part of the urban landscape. Haphazardly
designed golf courses, however, can disrupt and de-
grade the wetlands, floodplains, riparian zones, and
forests that contribute to stream quality.

A second recurring concern about golf courses are
the large inputs of fertilizer, pesticides, fungicides, and
other chemicals that are required to maintain vigorous
and attractive greens. In many cases, chemical applica-
tion rates can rival and even exceed those used in
intensive agriculture. Table 1 shows a side by side
comparison of chemical application rates for a coastal
plain golf course and cropfield in Maryland, as reported
by Klein (1990).

The actual rate of fertilizer and pesticide application
rates at a particular golf course can vary considerably,
depending on the soil, climate, and management pro-
gram. As an example, fungicides and nematicides are
only lightly used in regions with cold winters, but
constitute a major fraction of total pesticide applica-
tions in warmer climates. Given such intensive use of
chemicals, golf courses clearly have the potential to
deliver pollutants to ground and surface waters. Actual
monitoring data on pollutant loads from golf courses,
however, are quite scarce.

Golf courses are also intensive water consumers,
particularly in drier regions of the country. This need for
irrigable water can place strong demands on local
groundwater and/or surface water supplies, which in
turn, can cause baseflow depletion. In addition, the
construction of the ubiquitous golf course water haz-
ards can lead to downstream warming in sensitive trout
streams.

In the late 1980s, Baltimore County, Maryland was
confronted with a wave of golf course development
proposals and strong concerns about the possible risk
they might have on their Piedmont streams. The Depart-
ment of Environmental Protection and Resource Man-
agement drafted and revised a series of environmental
guidelines for new golf course construction. The guide-
lines stress the importance of integrating the layout of
the course with the natural features of the site.

Minimizing the Impact of
Golf Courses on Streams

Table 1: Comparative Chemical Application Rates for a Maryland Golf Course and
Corn/Soybean Rotation Reported in Pounds/Acre/Year (Klein, 1990)

Chemical Cropland Fairway Greens Tees

Nitrogen 184 150 213 153

Phosphorus 80 88 44 93

Herbicides 5.8 10.4 10.2 11.4

Insectcide 1.0 2.0 2.0 2.0

Fungicide 0.0 26.9 34.9 26.9

Total Pesticides 5.8 37.3 45.1 38.3
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For example, the guidelines require a detailed evaluation
of wetlands, perennial and intermittent streams, flood-
plains, slopes, forest stands and habitat features at the
proposed course. The course must be configured to
avoid or minimize disturbance to these resource areas.
In this respect, long broad fairways are a prime culprit,
as they frequently cross or encroach into streams and
other buffer areas.

Consequently, the guidelines devote a great deal of
attention to the issue of fairway crossings (see Figure
1). For example, no more than two fairway crossings are
allowed for each 1,000 feet of stream length. These
crossing must be perpendicular to the stream. If forests
or wetlands are present at the crossing, this zone must
be managed as unplayable rough and remain undis-
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