ponsored
Research You Can Use

Managing Runoff with

Constructed Wetlands

Purdue University research demonstrates how

constructed wetlands can be used to limit runoft.

BY Z. ). REICHER, E. A. KOHLER, V. L. POOLE, AND R. . TURCO

unoft from urban areas and golf
courses is automatically presumed
to contribute significantly to

non-point (NPS) water pollution
originating from urban areas. Generally,
golf course drainage tile lines discharge
to surface water systems, whereas urban
stormwater is managed using direct dis-
charge to surface water or temporary
storage in retention basins that eventually
discharge to surface water.

To better define the role of golf
courses in urban stormwater manage-
ment, the 1998 renovation of Purdue
University’s North Golf Course incor-
porated a series of created wetlands that
serve as both water hazards and water
quality management tools. The wetland
system was designed to allow golf
course tile drainage and local urban
surface drainage water to mix and be
treated in a series of wetland cells, test-
ing the hypothesis that sustainable water
management in the urban environment
15 possible using managed wetlands on a
golf course as a treatment system.

GOLF AND

COMMUNITY DEVELOPMENT
The popularity of golf has led to the
use of golf courses as centerpieces for
many new home development projects.
At the same time, these developing
urban areas struggle with stormwater
management because urbanization
decreases the amount of permeable sur-
face available for absorption and infil-
tration of rainwater and snowmelt. This
increased runoft can potentially contain
urban pollution from roofs, roads, and

parking lots that is often carried directly
to surface water. Increasing stormwater
runoff and velocity magnifies problems
of moving water from one area to an-
other, increases storage volume required
to reduce flooding, and raises the
impact of potential contaminants such
as oils, sediment, and heavy metals.
Thus, stormwater management and
cleanup have become increasingly
important in urbanized areas, but these
efforts are still largely based on the use
of retention ponds.

Using created wetlands on golf
courses as water-receiving locations
offers a unique management and clean-
up strategy for both the golf course and
the urban stormwater. Golf courses are
highly managed locations, and the turf-
grass receives regular applications of
irrigation water during the growing
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Unlike stormwater retention basins, a wetland cell with active plants and anaerobic sediments will have

season. Even though best-water-man-
agement practices may be utilized,
some of this water is passed to the
drainage system, and this water is ideal
for maintaining wet conditions for basal
plant populations in the wetland cells.
Unlike stormwater retention basins,
a wetland cell with active plants and
anaerobic sediments will have a signifi-
cant retention and degradation capacity
for introduced materials. Created wet-
lands are able to remove significant
amounts of suspended solids, organic
matter, nutrients, heavy metals, trace
elements, pesticides, and pathogens
through chemical, physical, and biologi-
cal processes. In other settings, natural
and created wetlands have improved the
quality of the water emanating from

municipal sources, coal mine drainage,
aquaculture, and agricultural drainage.

a significant retention and degradation capacity for introduced materials. The created wetland system
in the Purdue University research study was efficient at improving water quality.
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This study was initiated to determine
the chemical characteristics of water
moving through created wetlands
associated with a commercial 18-hole
golf course and a residential area, and
track changes in water quality through
the wetland system during storm and
non-storm events. The site for our
study was the newly redesigned and
renovated Kampen Course on the
campus of Purdue University. In rede-
signing the course, there was consider-
able emphasis on minimizing the inputs
of potential, but unknown, golf-course-
related non-point source pollution to
Celery Bog, a highly valued park and
recreational area adjacent to the new
course. Additionally, with the planned
redesign came the opportunity to
address untreated runoff from the
adjacent urban area that was previously
tiled under the golf course directly into
Celery Bog.
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MATERIALS AND METHODS

Purdue University's Kampen Golf
Course is part of the Birck Boilermaker
Golf Complex located in West Lafayette,
Indiana. The course is situated near the
headwaters of the 968-acre Cuppy-
McClure watershed, a rapidly urbaniz-
ing area of West Lafayette. The golf
course comprises 69 acres, of which 25
acres drain directly into the created
wetlands used in this five-year study.
Following treatment in the wetland
cells, the water either flows into Celery
Bog or is pumped back into irrigation
ponds used on the course. The area
adjacent to the northeast side of the
golf course is urbanized and includes
two residential highways, a motel and
parking lot, gas station, and approxi-
mately 200 homes.

Initial construction of the redesigned
course and wetlands was completed in
early 1998, wetland plants were installed,

and the course opened in June 1998.
The cells were mechanically cleared of
all existing vegetation, packed, and
re-vegetated with 10,800 plants that
included (scientific name and number
used):
1. Arrowhead (Sagittaria spp., 300)
2. Banded lake sedge (Carex lacustris,
100)
3. Burreed (Sparganium americanum,
200)
4. Creeping spikerush (Eleocharis fallax
Weatherby, 100)
5. Crested sedge (Carex cristatella, 500)
6. Harlequin blueflag (Iris versicolor L.,
500)
7. Lake sedge (Carex lacustris Willd.,
500)
8. Lurid sedge (Carex lurida, 500)
9. Pickerelweed (Pontederia cordata L.,
750)
10. Prairie cordgrass (Spartina pectinata
Bosc ex Link, 300)
11. River bulrush (Scirpus fluviatilis
[Torrey] Gray, 250)
12. Soft rush ( Juncus effusus L. 1,500)
13. Softstem bulrush (Schoenoplectus
tabernaemontani [K. C. Gmel.]
Palla, 3,100)
14. Sweet flag (Acorus gramineus Sol. ex
Aiton grassleaf, 2,000)
15. Three square bulrush (Scirpus
pungens Vahl, 100)
16. White water lilies (Nymphaea alba,
100)
17. Woolgrass (Scirpus cyperinus (L.)
Kunth, 200)
18. Yellow pond lilies (Nuphar
polysepalem, 100)

Water flowing into the wetland
system comes from a number of
sources. During golf operations, April
to November, water enters the wetland
as part of the irrigation recovery system.
Wiater also enters the wetlands as urban
runoft from the adjacent areas. The
mixed water then enters the constructed
wetland’s series of cells. The wetland
cells contain water all year, but the
constructed wetland will not discharge
water to the adjacent natural system
except under high flow (storm) condi-
tions. During the golf season, wetland















