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SUMMARY. Urbanization is increasing the land area covered with turfgrasses, which
may affect water quantity and quality. Our objective was to understand lawn-
watering habits of homeowners in Olathe and Wichita, KS, based on home value,
home age, and lot size. Surveys were mailed to 9992 homeowners in Olathe and
15,534 in Wichita, with a return rate of 12%. Owners of more expensive and/or
newer homes were more likely to water frequently, water on a routine schedule, feel
it was important to have a green lawn, have an in-ground sprinkler system, and
sweep or blow grass clippings and lawn care products off impervious surfaces.
Owners of less expensive and/or older homes were more likely to never water or
water infrequently, water based on the lawn’s appearance rather than on a routine
schedule, consider it less important to have a green lawn; not have an in-ground
sprinkler system, and leave grass clippings and lawn care products on impervious
surfaces rather than blowing them off. A small percentage of homeowners who
swept or blew clippings and/or lawn-care products did so into streets/storm drains.
Owners of less expensive and/or older homes were somewhat more likely to engage
in this practice. Educational efforts to improve lawn water conservation should be
concentrated on homeowners in more expensive and/or newer homes because they
water more frequently and routinely. Efforts to protect surface water quality should
include homeowners of less expensive and/or older homes.

W
ith urbanization, significant
tracts of natural ecosystem
and agricultural land are being

replaced with turfgrass (Alig et al., 2004;
U.S. Geological Survey, 1999). In the
United States, turfgrasses are estimated
to cover 16 to 20 million ha of urbanized
land, or up to 18% of the land area in
some regions [Morris, 2003; U.S. De-
partment of Agriculture (USDA),
2004, 2006]; this represents an area
three times larger than any irrigated
crop (Milesi et al., 2005). Furthermore,
urbanization in the United States and
elsewhere is projected to continue to
increase rapidly (Alig et al., 2004),
indicating a continued expansion of
land area covered with turfgrasses.

The rapid increase of turfgrass
in the landscape may have signifi-
cant implications for water quality
and quantity. A number of studies
have linked urbanization with de-
clining water quality in surface and
groundwater reservoirs due to in-
creased concentrations of nutrients
and pesticides, some of which are
used in lawns (Carey et al., 2013;
Hamilton et al., 2004; King and
Balogh, 2001; Petrovic and Easton,
2005; U.S. Geological Survey, 2001).
Water quality in urban areas may be
affected by runoff or leaching of fertil-
izer nutrients and pesticides from lawns,
but runoff from impervious surfaces is
the greatest concern. Runoff from
lawns or impervious surfaces may hap-
pen during intense rainstorms, when
turfgrass is overirrigated, or when irri-
gation systems are improperly adjusted
(Brezonik and Stadelmann, 2002;
Morton et al., 1988; Petrovic, 1990).

The greatest opportunity for
conserving water and minimizing
runoff and leaching in urban areas
may be in residential lawns. From
50% to as much as 80% of all land area
covered with turfgrass in the United
States is composed of residential lawns
(Grounds Maintenance, 1996; USDA,
2004, 2006), and an estimated 30%
of all residential water use is devoted
to outdoor purposes (Vickers, 2001).
However, inaccurate perceptions about
water requirements for turfgrass, or
embellished expectations about lawn
appearance (e.g., maintaining perfectly
green lawns, even during drought)
may result in overirrigation. This in-
dicates a need to change the behavior
of home dwellers to reduce their
irrigation inputs and thus, conserve
water and improve water quality.

In three Kansas cities, percep-
tions about and practices of lawn
watering by residential homeowners
were influenced by a number of fac-
tors including local climate, water
costs, and recent water shortages
(Bremer et al., 2013). Furthermore,
homeowners with in-ground sprin-
kler systems watered their lawns more
frequently and routinely, and wanted
their lawns green all the time, more
than homeowners without in-ground
sprinklers (Bremer et al., 2012). Fac-
tors such as home value, home age,
and lot size could also affect percep-
tions about and practices of lawn
watering by homeowners. Presum-
ably, residential homeowners with
newer, more expensive homes may
have higher expectations for main-
taining a green lawn all the time,
and fewer concerns about spending
money for that purpose. Evaluating
such trends is important because it
could help identify homeowners that
use more water. Educational efforts
designed to conserve water and pro-
tect water quality in urban watersheds
could then be directed at appropriate
homeowner groups (Endter-Wada
et al., 2008).

Therefore, our objectives were to
evaluate how home value, home age,
and lot size affected the perceptions,
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knowledge, and behaviors of residential
homeowners with regard to irrigation
of their lawns during summer months.
To that end, survey responses were
compared among homeowners with
differing home values, home ages, and
lot sizes.

Materials and methods
Surveys were mailed to residents

in Olathe and Wichita, KS, in 2009.
Lists of addresses of residential home-
owners were obtained from the mu-
nicipal utility in each city. For Olathe,
the list of addresses included infor-
mation about home value, home age,
and lot size for each address. None of
that information was available for the
addresses in Wichita. Thus, the fac-
tors of home value, home age, and lot
size were evaluated for the Olathe pop-
ulation. For Wichita, median home
values for each of the 23 zip codes
were available (U.S. Census Bureau,
2013). Consequently, zip codes were
grouped according to their median
home values and evaluated with sur-
vey responses corresponding to the
same zip codes in Wichita. Although
this was a less precise data set than
from Olathe, it provided a unique op-
portunity to compare survey responses
by home value from Olathe with an
independent population from Wichita.

Ranges for different categories of
home value, home age, and lot size
were determined based on local housing
markets. For home value, survey re-
sponses were compared among homes
valued at <$150,000; $150,000 to
$200,000; $200,000 to $250,000;
and >$250,000. Home ages were
grouped according to the number of
years since they were built: 1) >30
years old (1979 and earlier); 2) 15 to
30 years old (1980 to 1995); and 3)
<15 years old (1996 to 2008). Lot
sizes were sorted into three groups: 1)
<9000 ft2; 2) 9000 to 14,000 ft2; and
>14,000 ft2. Lot size did not equate
strictly to lawn size, but also included
the home, garage, impervious sur-
faces, etc. For Wichita, the home
values from the online database,
which were averaged across each
zip code, were grouped into the
same home value ranges as in Olathe.

STUDY LOCATIONS. Olathe is lo-
cated in the Lower Kansas River Wa-
tershed and is a suburb of the larger
Kansas City metropolitan area that
straddles the Kansas and Missouri state
borders. Kansas City ranked 29th in

the United States in 2010 for the
amount of land area covered by urban
landscapes (U.S. Census Bureau, 2013).
Olathe grew by 35% from 2000 to 2010
and was ranked 24th in the list of fastest
growing cities in the nation in 2008;
the population in 2010 was 125,872.
Olathe is an affluent suburb whose
residents typically maintain high-input
lawns; median annual household
income from 2006 to 2010 was
$75,228. In Olathe, water is generally
plentiful except during peak water
usage in summer months.

Wichita is in the Middle Arkansas-
Slate Watershed, 160 miles to the
west-southwest of Olathe, and re-
ceives about 9.2 inches less precipita-
tion annually than Olathe. Wichita is
the 49th largest city in the United
States and grew by 11% from 2000 to
2010; the population in 2010 was
382,368 (U.S. Census Bureau, 2013).
Additional details about the cities of
Olathe and Wichita can be found in
Bremer et al. (2012, 2013).

SURVEY DEVELOPMENT. A survey
was developed to determine how res-
idential homeowners make decisions
about watering their lawns, including
the frequency of and amount of water
applied during irrigation in the sum-
mer months of June, July, and

August. Homeowners were asked
how frequently they watered their
lawns, how they made the decision
about when to water, how important
it was to keep their lawns green all the
time, and whether they had an in-
ground sprinkler system. Surveyees
were asked if they knew how much
water their lawn required and how
much water they were applying when
they irrigated. They were also asked
whether they swept or blew their
driveways after mowing or applying
lawn care products, and if they did,
whether they swept or blew them
back into their lawns or into the street
or storm drains. Other questions were
asked, which were not analyzed in this
research. A more complete descrip-
tion of survey questions is in Bremer
et al. (2012, 2013).

The survey consisted of five-point
Likert-scaled items (Likert, 1932) and
multiple choice questions. The Likert-
scaled items were ranked from 1 to 5
where 1 = not important and 5 = very
important. For multiple choice ques-
tions, participants were asked to select
one answer out of two to six options to
represent their response to a given
question. Where only two options
were offered, the question called for
either a yes or no response.

Fig. 1. Responses of residential homeowners in Olathe, KS, grouped by home value
(top) and home age (bottom), to the survey question ‘‘how often do you water your
lawn during dry periods of the summer?’’ Error bars denote the SE.
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Because the targeted population
was residential homeowners, all re-
spondents were asked whether they
actually owned their homes. In addi-
tion, they were asked whether they
watered and maintained their lawn
themselves. If any respondent did
not own their own home or water
and maintain their own lawn, their
surveys were discarded from the final
analysis. As an incentive to participate
in the survey, all respondents were
entered into a drawing for a $100 gift
card (one per city) from a local home-
improvement department store.

POPULATION AND SAMPLE. The
total population of residential home-
owners was 26,333 in Olathe, and
98,708 in Wichita. To ensure that
sampling was uniform geographically
across each city, a stratified design was
employed. This involved dividing
each city arbitrarily into sections. Ad-
dresses were then selected randomly
from within each section based on its
population proportionate to the total
population of the city. Accordingly,
Wichita was divided by zip codes into
23 sections and Olathe was divided
into 13 sections.

Each address selected received a
one-page, trifold survey mailer. Home-
owners were asked to complete the
survey and return it postage paid. The
total number of surveys mailed to
residential homeowners was 9992 in
Olathe on 27 May 2009 and 15,534 in
Wichita on 2 July 2009. In total, the
number of surveys returned by resi-
dents included 1772 from Wichita and
1110 from Olathe. Thus, the total
return rate was 11.4% for Wichita and
13.1% for Olathe.

Like many mail surveys, this sur-
vey had a low response rate (Dillman,
1991). However, a survey with a low
response rate can provide meaningful
conclusions about the population.
For this to be true, we assumed that
the homeowners that responded to
the survey were a random subgroup
of the homeowners who were mailed
surveys. In other words, respondents
and nonrespondents would have pro-
vided similar answers to the survey
questions. Furthermore, when no in-
formation is available regarding char-
acteristics of the nonrespondents, we
cannot quantify the amount of poten-
tial nonresponse bias present. In this
case, since no follow-up surveys were
attempted, we do not have information
on nonrespondents (Dey, 1997).

DATA ANALYSIS. Data were ana-
lyzed using the statistical program R
(version 2.13, R Core Development
Team, 2011). For each urban area,
proportions (and standard errors) of
respondents in each category for each
survey question were computed using
the stratified sampling design of the
survey. Additional adjustments were
made for sampling from finite popu-
lations (Scheaffer et al., 1979). Be-
cause the sampling design for each
city was independent of the other city,
data for Olathe and Wichita were
analyzed independently. Within a city,
proportions were estimated for each of
the geographic sections (23 zip codes
for Wichita and 13 sections for Olathe).
For Wichita, the proportions for zip
codes with an average home value
within each home value range were
weighted according to the populations
of the zip codes and then combined to
give an overall estimate of the propor-
tion for each home value range. For
Olathe, proportions and standard

errors were estimated for subpopula-
tions based on home value, home age,
and lot size using ratio estimation
methods for stratified sampling (Lohr,
2010).

Results and discussion
LOT SIZE. Overall, there were few

differences in homeowners’ lawn-
watering behaviors based on lot size.
One notable exception occurred in
response to the question ‘‘do you
have an in-ground sprinkler system?’’;
homeowners with large lot sizes
(>14,000 ft2) were almost twice as
likely to have an in-ground system,
compared with homeowners with
small lot sizes (<9000 ft2) (data not
shown). As lot size increased, home-
owners were also more likely to water
on a regular schedule, with 31% of
large-lot homeowners watering on a
regular schedule, compared with 16%
of small-lot homeowners (data not
shown). The higher percentage of
large-lot homeowners watering on a

Fig. 2. Responses of residential homeowners in Wichita, KS, to the questions ‘‘how
often do you water your lawn during dry periods of the summer?’’ (top); ‘‘how do
you decide when it is time to water your lawn?’’ (middle); and the statement ‘‘I like
my lawn to look green all the time’’ (bottom). Error bars denote SE.
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regular schedule was likely related to
the tendency of homeowners with in-
ground sprinkler systems to water on
a regular/routine schedule, described
by Bremer et al. (2012). This differ-
ence notwithstanding, higher percent-
ages of homeowners in all lot-size
categories decided when to water based
on the lawn’s appearance (45% to 50%
of respondents from each lot-size cate-
gory), than watered on a regular sched-
ule. Home value and home age were
much more important determinants of
lawn-watering behaviors than lot size.

HOME VALUE AND HOME AGE.
Responses by Olathe homeowners
to the question ‘‘how often do you
water your lawn during dry periods of
the summer?’’ indicated that owners
of the highest-value homes (homes
valued at >$250,000) were much
more likely to water frequently, com-
pared with owners of less expensive
homes (Fig. 1). Forty percent of high-
est-value homeowners watered at least
three to four times per week; by con-
trast, <1% of lowest-value homeowners
(homes valued at <$150,000) and <7%
of moderately low-value homeowners
(homes valued from $150,000 to
$200,000) watered at least three to
four times per week. The vast majority
of lowest-value homeowners watered
once per week or less (86%), with 45%
indicating they never watered their
lawns.

In Wichita, where home value
was estimated based on U.S. Census
data, trends were similar to Olathe,
but less dramatic (Fig. 2, top). While
owners of higher-value homes tended
to water more frequently, there were
fewer differences in watering frequency
among owners in the upper three
categories ($150,000 and above).
However, as in Olathe, owners of
lowest-value homes were much more
likely to never water, or to water once
per week or less.

When considering responses to
this question based on home age,
owners of newer homes (<15 years)
were more likely to water frequently,
and owners of older homes less fre-
quently or never (Fig. 1). Owners of
oldest-age homes (>30 years) were
much more likely to never water their
lawns, with 37% indicating they never
watered, compared with 17% of
owners of middle-age homes (15 to
30 years) and only 5% of owners of
newer homes. It is likely that newer
homes were generally more expensive

than older homes; therefore, these
results may reflect the relationship
between home value and watering
frequency, as discussed above.

Responses by Olathe homeown-
ers to the question ‘‘how do you
decide when it is time to water your
lawn?’’ indicated that owners of

Fig. 3. Responses of residential homeowners in Olathe, KS, grouped by home value
(top) and home age (bottom), to the survey question ‘‘how do you decide when it is
time to water your lawn?’’ Error bars denote the SE.

Fig. 4. Responses of residential homeowners in Olathe, KS, grouped by home value
(top) and home age (bottom), to the statement ‘‘I like my lawn to look green all the
time.’’ Error bars denote SE.
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highest-value homes were much
more likely to water on a regular
schedule than owners of lower-value
homes (Fig. 3). Forty-six percent of
highest-value homeowners watered
on a regular schedule, while only 8%
and 13% of lowest-value and moder-
ately low-value homeowners did so,
respectively. By contrast, homeown-
ers in the three categories below high-
est-value were much more likely than
highest-value homeowners to water
based on the appearance of the lawn.

In Wichita, trends were similar,
but as with watering frequency, there
was little difference in how watering
decisions were made among owners in
the upper three categories ($150,000
and above); the greatest difference was
between lowest-value homeowners
and owners of more expensive homes
(Fig. 2, middle). Owners of homes in
the three higher-value categories were
much more likely to water on a regular
schedule compared with lowest-value
homeowners (54% to 61% compared
with 30%, respectively). Conversely,
lowest-value homeowners were much
more likely to water based on the
lawn’s appearance (42%, compared
with only 17% to 23% of higher-value
homeowners).

When considering responses to
this question based on home age,
owners of newer homes were much
more likely to water on a regular sched-
ule (34%), compared with owners of
middle-age homes (14%) and oldest-
age homes (9%) (Fig. 3). As with
watering frequency, this is likely a re-
flection of the relationship between
home value and watering decisions.

Survey responses also revealed
that 80% to 90% of Olathe homeown-
ers in all home value categories did
not know how much water they ap-
plied when irrigating their lawns, and
63% to 72% did not know how much
water their lawns required (data not
shown). Responses were similar when
homeowners were queried based on
home age. This knowledge deficit
likely results in inefficient and wasteful
irrigation practices. Teaching home-
owners how to conduct an irrigation
audit would help improve knowledge
in these areas and should improve the
efficiency and effectiveness of lawn-
irrigation practices (Nelson, 1992).

Responses by Olathe homeown-
ers to the statement ‘‘I like my lawn to
look green all the time’’ showed
a strong relationship between home

value and agreement with this state-
ment (Fig. 4). Thirty-five percent of
highest-value homeowners consid-
ered it ‘‘very important,’’ compared
with 26% of moderately high-value
homeowners (homes valued from
$200,000 to $250,000), 21% of
moderately low-value homeowners,
and only 12% of lowest-value home-
owners. Conversely, lowest-value home-
owners were more likely to be neutral
in response to this question, or to
consider it ‘‘not important.’’ A related
statement in the survey was, ‘‘I want
to make sure that I keep my lawn
alive during hot/dry weather.’’ Over
50% of Olathe’s highest-value and
moderately high-value homeowners
strongly agreed with this statement,
compared with <20% of lowest-value
homeowners; similarly, over 50% of
owners of newer homes strongly
agreed, compared with <25% of
oldest-age homeowners (data not
shown). Most homeowners believe

a well-kept lawn increases property
values (Sewell et al., 2010), and it
seems likely that higher-value home-
owners greater desire for a healthy,
green lawn reflects a greater concern
for protecting their investment in
their home. By contrast, lowest-
value homeowners were much more
concerned with keeping their water
bill from getting too high, with
>55% indicating this was ‘‘very
important,’’ compared with 35% of
highest-value homeowners (data not
shown).

In Wichita, the most notable
difference in response to the state-
ment, ‘‘I like my lawn to look green all
the time’’ was once again between
lowest-value homeowners and all
owners in the three more expensive
categories (Fig. 2, bottom). Thirty-
six to forty percent of higher-value
homeowners considered it very im-
portant for their lawn ‘‘to look green
all the time,’’ compared with only

Fig. 5. Responses of residential homeowners in Olathe, KS, grouped by home value
(top) and home age (bottom), to the question ‘‘do you sweep or blow your driveway
after applying lawn-care products?’’ Error bars denote SE and N/A indicates not
applicable.
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27% of lowest-value homeowners. As
in Olathe, lowest-value homeowners
were more likely than other groups to
be neutral in response to this question
or to consider it ‘‘not important.’’ It is
interesting to note that, overall, hav-
ing a green lawn all the time was
somewhat more important to Wichita
respondents than to Olathe respon-
dents. Wichita homeowners were also
more concerned with keeping their
lawn alive during hot/dry weather,
with 79% of highest-value homeown-
ers and 48% of lowest-value home-
owners considering this ‘‘very
important.’’ The greater overall con-
cern with lawn color and health
among Wichita homeowners may be
due to the more extreme summer
climate in Wichita; the evaporative de-
mand in Wichita during June, July, and
August is 28.0 inches, compared with
24.2 inches in Olathe (Sophocleous,
1998). Precipitation during the same
months is 12.2 inches in Wichita and
14.3 inches in Olathe. Combined,
this makes it more challenging to
keep a cool-season lawn healthy in
Wichita.

In general, the response trends
between the two cities were similar
for all the questions discussed thus
far, which suggests these results rep-
resent a cross section of residential
homeowners elsewhere (Bremer et al.,
2013). Olathe responses tended to
segregate more neatly by home-value
category, while Wichita responses
tended to segregate between low-
est-value homeowners and the three
upper-value groups (with the three
upper-value groups often respond-
ing similarly). Tidier segregation in
the Olathe responses may be partially
related to higher resolution in the
Olathe dataset (i.e., home values
were known for each address in
Olathe, while home values were av-
eraged across each zip code in Wich-
ita). In addition, the slightly different
response pattern from the two cities
may possibly be explained by the
difference in summer climate, noted
above. The higher evaporative de-
mand in Wichita means that watering
lawns less frequently, and/or with
lower amounts of water, will result in
faster lawn decline.

As with watering frequency and
watering decisions, responses to the
statement ‘‘I like my lawn to look
green all the time’’ based on home
age showed a similar trend to

responses based on home value. That
is, owners of newer homes were more
likely to consider having a green lawn
‘‘all the time’’ very important, while
owners of older homes were more
likely to be neutral or to consider it
‘‘not important’’ (Fig. 4).

In general, the majority of home-
owners fertilize their lawns [�40% to
>80% (Dietz and Abraham, 2011;
Polsky et al., 2014)], and virtually all
homeowners mow; grass clippings and
fertilizers left on impervious surfaces
are likely to be washed into storm
drains, representing a hazard to sur-
face water quality (Petrovic and
Easton, 2005). Responses by Olathe
homeowners to the questions ‘‘do
you sweep or blow your driveway
after applying lawn-care products?’’
and ‘‘do you sweep or blow your
driveway after mowing (grass clip-
pings)?’’ showed that the higher the
home value, and the newer the
home, the more likely homeowners
were to sweep or blow (Figs. 5 and 6).

Overall, a much higher percentage of
homeowners indicated that they
sweep or blow after mowing (69% to
70%, averaged across all home values
or home ages) than after applying
lawn-care products (42% to 44%).
The vast majority of homeowners
who sweep or blow, do so back into
the lawn (88% to 97%; data not
shown), which helps protect surface
water quality. However, while a small
percentage of respondents indicated
they sweep or blow directly into streets
or storm drains (7% to 8%, averaged
across all home values or home ages),
this percentage equates to over 1800
residential homeowners in Olathe and
has serious implications for surface
water quality. Lowest-value home-
owners were more likely to sweep or
blow directly into streets or storm
drains (12%, compared with 3% of
highest-value homeowners; data not
shown). Since lower-value homeown-
ers were also more likely to leave grass
clippings or lawn care products laying

Fig. 6. Responses of residential homeowners in Olathe, KS, grouped by home value
and home age, to the question ‘‘do you sweep or blow your driveway after mowing
(grass clippings)?’’ Error bars denote SE and N/A indicates not applicable.
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on impervious surfaces, where subse-
quent precipitation would wash them
into storm drains, educational pro-
gramming concerning lawn care prac-
tices that protect surface water quality
should definitely include this demo-
graphic group.

Responses by Olathe homeown-
ers to the question ‘‘do you have an
in-ground sprinkler system?’’ once
again showed that the higher the
home value, and the newer the home,
the more likely homeowners were to
have an in-ground system (Fig. 7).
Seventy-three percent of highest-
value homeowners had an in-ground
system, compared with 41% of mod-
erately high-value homeowners, and
only 14% and 1% of moderately low-
value and lowest-value homeowners,
respectively. By home age, 51% of
owners of newer homes had an in-
ground system, compared with 19%
and 5% of owners of middle-age and
oldest-age homes, respectively. Previ-
ous research showed that homeowners

with in-ground sprinkler systems
water more frequently and tend to
water on a regular schedule in which
irrigation amounts are not adjusted
based on lawn requirements (Bremer
et al., 2012). Our findings, along
with those of Bremer et al. (2012),
provide support for focusing educa-
tional programming on water con-
servation toward homeowners of
higher-value homes, newer homes,
and/or those with in-ground sprinkler
systems.

Conclusions
While owners of homes on large

lots were more likely to have an in-
ground sprinkler system and to water
on a routine schedule, home value and
home age were more important de-
terminants of lawn-watering behav-
iors. Homeowners of higher-value
homes and/or newer homes were
more likely to 1) water frequently; 2)
water on a regular schedule; 3) feel it
was very important to have their lawn

look green all the time; 4) have an in-
ground sprinkler system; and 5) to
sweep or blow grass clippings and lawn
care products off impervious surfaces,
and to do so back into the lawn rather
than into streets or storm drains.
Homeowners of lower-value and/or
older homes were more likely to 1)
never water their lawns, or to water
infrequently; 2) water based on the
lawn’s appearance rather than on a reg-
ular schedule; 3) consider it unimpor-
tant to have their lawn appear green all
the time, or to be neutral in this regard;
4) not have an in-ground sprinkler
system; and 5) leave grass clippings
and lawn care products on impervious
surfaces rather than blowing them off.
Furthermore, the small percentage of
lower-value/older-age-home home-
owners who did blow clippings or lawn
care products off impervious surfaces
were more likely than higher-value/
newer-age homeowners to blow them
directly into streets or storm drains.

Although this survey was con-
ducted in Kansas, the results probably
reflect lawn-watering behaviors else-
where. Finding effective ways to
change lawn-watering perceptions
and behaviors, as well as to fill knowl-
edge gaps, should help conserve wa-
ter and protect water quality in urban
watersheds. Based on these survey
results and previous research, educa-
tional programming on water conser-
vation may be most effective if
focused on owners of higher-value
homes, newer homes, and those with
in-ground sprinkler systems. Educa-
tional efforts on preserving surface
water quality should be directed at
all demographics, but should defi-
nitely include owners of lower-value
and/or older homes. Specific educa-
tional efforts were suggested by
Bremer et al. (2012, 2013) and may
include, but are not limited to apply-
ing lawn-irrigation amounts to match
the actual needs of the turfgrass (e.g.,
through the use of SMART control-
lers on automatic irrigation sprinkler
systems, auditing sprinkler systems,
educating homeowners about turf-
grass water requirements, waiting to
irrigate until the lawn shows signs of
dryness), encouraging homeowners
to follow proper lawn-care guidelines
(e.g., sweeping or blowing lawn-care
products back into the lawn), encour-
aging homeowners to allow for some
dormancy of turfgrasses during ex-
tended drought or hot weather, and

Fig. 7. Responses of residential homeowners in Olathe, KS, grouped by home value
and home age, to the question ‘‘do you have an in-ground sprinkler system?’’ Error
bars denote SE.
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adapting to turfgrasses with lower
water requirements.
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