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Problems Surface with 
Effluent Use on Turf 
in the Southeast 
By Ihomas Rufty, Danes ha Seth-Carley and Lane I'red way 

Population increases in t h e southeastern Uni ted States are creating new chal-
lenges for turfgrass managers. An important o n e is the expanded use of sew-
age eff luent as a water source. 

Unknown to most people , the main driver for increased eff luent use is t h e need 
to disperse sewage eff luent . C o n c e r n s about water quality have led t o policy deci-
sions within the Environmental Protect ion Agency and state regulatory agencies t o 
restrict direct discharge o f sewage ef f luent into surface waters. Increases in sewage 
eff luent must b e applied to the landscape. This is true w h e t h e r effluent is generated 
by expansion o f municipal waste t rea tment plants or by construct ion o f local waste 
t rea tment facilities that serve individual communi t i es . T h e e x p e c t e d protect ion o f 
water quality will result from uptake or filtering o f pollutants by t h e vegetation and 
dilution o f escaped pollutants in the large body o f groundwater. 

Turfgrass systems are the ideal eff luent dispersal sites. Ef f luent contains high 
concentra t ions o f pol lutants such as nitrogen and phosphorus . Turfgrasses can 
efficiently take up these plant nutrients and act as a natural filter for t h e environ-
ment . Also, gol f courses, athlet ic fields, parklands and h o m e lawns are w h e r e large 
acreages can be found and irrigation systems are often in place. From the turfgrass 
industry side, eff luent can b e an important water source for irrigation. Eff luent has 
been used for many years t o irrigate recreational turfgrass areas in the southwestern 
Uni ted States, California and Florida (cf. Harivandi 2 0 0 4 ) . 

Even though sewage ef f luent applicat ions to turfgrasses s e e m an ideal fit, a 
n u m b e r o f problems have been cropping up in the southeastern transition zone, 
which includes North Carol ina and much of South Carolina. T h i s z o n e is where 
warm- and cool-season grasses are at the limits o f their adaptation and have seasonal 
growth patterns. T h e region is also experiencing very rapid populat ion growth and, 
as a consequence , generation o f sewage ef f luent is rapidly increasing. 

T h e problems can b e traced t o t h e c l imate in t h e transition zone. W a r m - s e a -
son bermudagrass is most often t h e grass type growing on t h e large acreages at 
gol f courses and recreational sites used for ef f luent dispersal. W a t e r use by the 
bermudagrass system and potential évapotranspiration ( p E T ) coincides with high 
temperatures and high bermudagrass growth rates in t h e s u m m e r . T h e problem is 
that s u m m e r is also the t ime o f year when rainfall is greatest. 

From t h e bermudagrass growth, p E T and rainfall profiles, one can quickly see 
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After a long day on 
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to give your utility 
vehicle a thorough 
cleaning to maxi-
mize component 
life. Unless your 
vehicle is equipped 
with sealed bear-
ings, fol low the 
greasing recom-
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operator manual 
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contaminants 
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Maintain proper tire 
pressure to optimize 
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life. For more 
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ity vehicle mainte-
nance, contact your 
local John Deere 
Golf sales represen-
tative or visit w w w . 
johndeere.com. 

Continued from page 47 
the complex i ty involved with ef f luent dis-
persal. Because p E T never greatly exceeds 
rainfall, effluent dispersal is primarily limited 
to t ime windows between rain events in sum-
mer months. T h e seasonal dispersal then has 
a domino effect, necessitating substantial stor-
age capacity for effluent during winter months. 
And if there is a particularly rainy year with 
unusually high rainfall in summer, then the 
storage capacity must be adequate to accumu-
late effluent from one year t o the next . 

So, one might ask, w h o cares about p E T 
and water use by bermudagrass? W h y not 
view a gol f course like a backyard drainage 
field? Apply e f f luent year round and let it 
go downward through the soil. Even if pol-
lutants are not filtered, they will b e diluted 
in groundwater as intended. Wel l , as it turns 
out, water infiltration on golf courses also can 
be a problem. 

F ine- textured, c lay soils are pervasive in 
the transition zone (Buol e t al. 2 0 0 3 ) . T h e y 
b e c o m e c o m p a c t e d during c o n s t r u c t i o n , 
and contours o f ten involve cuts d e e p into 
t h e subsoil or " B hor izon . " In e i ther case, 
soils have very low hydraulic c o n d u c t i v i -
ties. Even with sandy soils in t h e region, soil 
compact ion often occurs as a result o f heavy 
equipment traffic (Naderman 1 9 9 0 ) . M u c h 
research has e x a m i n e d c o m p a c t i o n in agri-
cultural soils in the area ( G e n t e t al. 1 9 8 4 ) . It 
is known that a penetration resistance o f 2 0 t o 

3 0 kilograms per square cent imeter (kg/cm2) 
restricts downward root growth and creates 
a perched water table. U n d e r bermudagrass 
fairways, w e have found a layer o f resistance 
up t o 5 0 to 7 0 kg/cm2 . W i t h t h e very low 
rates o f water infiltration, only small amounts 
o f eff luent can b e added at any one t ime and 
fairways stay wet, and playability dec l ines 
noticeably with repeated applications. 

T h e l imited capacity for eff luent dispersal 
on gol f courses often leads to strained rela-
tions between superintendents and develop-
ers. T o obtain permits for a planned c o m m u -
nity, developers now must d e m o n s t r a t e t o 
regulators how t h e resulting eff luent will b e 
dispersed. In new gol f course c o m m u n i t i e s 
located in fast-growing metropol i tan areas, 
sewage is processed in c o m m u n i t y or "pack-
age" t rea tment plants and dispersed on t h e 
golf courses. T h e environmental impacts are 
contro l led on site. However , to ensure t h e 
m a x i m u m n u m b e r s of lots are approved, it is 
not unusual for developers to obtain e f f luent 
dispersal permits c o m m i t t i n g t o unrealistic 
dispersal amounts . 

Super in tendents generally like access t o 
ef f luent water because it provides a safety 
cushion during droughts . But they w a n t 
t h e a m o u n t o f ef f luent required for irriga-
t ion, nothing m o r e and nothing less. W e 
have examined transition zone rainfall over 
the past 5 0 years in detail, and est imate that 
about 2 0 to 2 5 million gallons o f ef f luent can 
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Profiles of rainfall, evaporation ami bermudagrass growth 
in central North Carolina. Estimates for rainfall and 
evaporation are from 60-year climate data obtained from 
the Southeastern Regional Climate Center in Chapel Hill, 
N.C. Note that maximum rainfall and evaporation occur 
in late spring and summer, limiting net potential évapo-
transpiration and making effluent dispersal difficult. 

this obvious solution. High land 
prices accompany high popula-
tion growth, so extra land set-
asides or purchases can hamper 
potent ia l prof i ts . Regardless 
o f w h e t h e r extra land is avail-
able, the b o t t o m line is that golf 
courses should not b e locked 
in to accept ing any m i n i m u m 
amount . T h e y would use only 
t h e a m o u n t o f e f f luent t h e y 
n e e d for n o r m a l irr igat ion 
purposes. 

U n f o r t u n a t e l y , t h e r e are 
problems with eff luent disper-
sal on gol f courses in the transi-
tion zone in addition to excess 
water applications. T w o o f the 
main ones are degradation o f 
bentgrass qual i ty on putt ing 
greens and difficulties with irri-
gation system operat ions. W e 
will explore those issues in an 
u p c o m i n g art icle in Turfgrass 
Trends . 

be dispersed on an 1 8 - h o l e gol f course with 
8 0 acres o f bermudagrass in a normal rain-
fall year. Nonetheless , e f f luent permits have 
been issued that c o m m i t to dispersal o f as 
m u c h as 1 0 0 to 1 5 0 million gallons a year. 

T h e r e is nothing subtle here. T h e require-
m e n t for eff luent dispersal on the landscape 
and unreal is t ic p e r m i t levels are put t ing 
s u p e r i n t e n d e n t s in a b ind t h e y c a n n o t 
resolve. D e v e l o p e r s are often their bosses, 
so the superintendents have to work with the 
situation as best they can. Unfortunately, the 
excess water problem worsens with t ime as 
communit ies build out. Over -extended state 
regulators are not ordinarily the solution to 
t h e problem, because t h e y often view gol f 
courses as waste disposal sites. W e t fairways 
are not an issue for t h e m . 

T h e appropriate solution t o t h e eff luent 
problem is sett ing aside larger acreages for 
landscape dispersal. Enough additional land 
must b e available for dispersal even in w e t 
years with high rainfall. Non golf course land 
would b e expected to have higher infiltration 
and thus greater water loading capacities per 
acre. O f course, there are problems even with 
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Q U I C K T I P 

Fertility strategies 
can be justified 
for many reasons. 
What is most 
important, however, 
is that the needs 
of the turf are met 
consistently and 
most effectively. 
One deficiency or 
non-optimization 
of a beneficial 
element is sure 
to bring trouble. 
Since these needs 
change as the plant 
endures stress and 
environmental vari-
ances, so must the 
nutritional inputs. 
In addition, the 
way that a plant 
accepts nutritional 
compounds and the 
natural delivery of 
these compounds 
through biological 
activities is also 
dynamic. It is vitally 
important that we 
understand these 
variables and 
position our fertil-
ity strategy most 
appropriately. 
Read more at 
www.floratine.com. 
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