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Benchmark noun
bench·mark | ˈbench-ˌmärk

: a point of reference from which 
measurements may be made

https://www.merriam-webster.com/dictionary/benchmark



SOUTHERN CALIFORNIA 
GOLF & WATER SUMMITGolf Course Environmental 

Profile
• The Golf Course Environmental Profile (GCEP) survey series 

was first launched in 2006 to establish baseline data on 
issues ranging from land use to regulations and practices 
governing water use, nutrients, and pest control.

• A subsequent set of surveys (GCEP-2) were conducted 
starting in 2014 and provided scientifically valid 
measurements of industry change as it related to the five 
surveys:

• Energy Use, Land Use Characteristics and Environmental 
Stewardship Programs, Pest Management Practices, Nutrient Use 
and Management, and Water Use and Conservation Practices.
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Dr. Travis Shaddox, Bluegrass Art and Science, LLC
Dr. J. Bryan Unruh, University of Florida

Focused on the scientific aspects of the project including 
data analysis and interpretation and writing the peer-
reviewed scientific journal article and the GCSAA 
publications. 

Provided oversight of the survey instrument programming, recruited and administered 
the survey, collated the data, and computed the projected water use data

GCSAA staff worked closely with the scientists and NGF to bring 
the project to completion.
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• Online survey was distributed by e-mail to the mailing lists 
of the NGF and the GCSAA – sent to 14,145 golf facilities.

• A facility is defined as a business location where golf can be 
played on one or more golf courses.

• Each phase of the GCEP surveys target the same 
population, however, the respondents from 2006, 2014, 
and 2021 are not identical.

• Respondent names were omitted from the data file and 
each respondent received a unique identifying number, 
which provided anonymity within the data file and only 
one response was allowed per golf course.
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• For ease of comparison 
and to maintain 
consistency between 
surveys, respondents were 
classified by:

• Agronomic regions
• Facility type

• daily fee, municipal, or private
• Number of holes

• 9, 18, or 27+
• Greens fees

• < $40, $40 - $70, > $70/round
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• Survey responses were 
received from 1,575 
facilities representing 11.1% 
of the U.S. total. 

• By comparison, the response 
rates for the 2014 and 2006 
survey were 12.7% and 15.2% 
respectively. 

• There are 1,139 golf courses 
in the SW U.S. (8.1 % of U.S. 
facilities).

• 127 surveys received (8.1% of 
surveys received).
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• Data were weighted to provide a valid representation of 
U.S. golf courses and were analyzed using appropriate 
statistical procedures.

• Projected water use and irrigated acres were determined 
by calculating the sum product of the regional water use 
means with the respective number of golf facilities in each 
region.

• As a result, statistical separation of projected water use and 
irrigated acres was not conducted. 
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they mean?
• Projected applied water (national and regional) is the 

sum product of the average amount of water applied 
to a 9-, 18-, or 27+- hole facility using the known number 
of facilities within each region.

• It is an estimate of the total volume of applied water.
• Median applied water is the median water applied to a 

golf facility regardless of the facility’s irrigated acres.
• It is the amount of water where half of golf facilities apply 

more, and half apply less.
• Median applied water per acre is the median water 

applied to a golf facility divided by the facility’s irrigated 
acres.

• It is an estimate of the efficient use of water and allows for a 
commensurable comparison of applied water across 
facilities, regions, etc.
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• Mean = sum of all values divided by the number of values.
• Median = midpoint of a frequency distribution

• The mean is more influenced by extremely high or low outliers 
than the median.

• The median is less influenced by extremely high or low outliers 
and is regularly used in survey sciences.

• The use of the median in this survey provides a greater 
probability of reporting the true value than using the mean.
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Results



WHAT      versus      WHY
The survey tells us “what” but not “why”.
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Facilities
• A projected 1.68 million 

acre-feet of water was 
applied to U.S. golf 
facilities in 2020.

• 9.3% reduction of 
applied water since 2013

• 29.1% reduction since 
2005
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Facilities in the Southwest

• Projected applied water was 8% less in 2020 than in 2005, 
resulting in a water savings of 43,857 acre-feet.
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Golf Facilities
• Median applied water 

per U.S. golf facility in 
2020 was 66.3 acre-feet, 
which was 23.6% less than 
that reported in 2005 and 
equivalent to 2013



SOUTHERN CALIFORNIA 
GOLF & WATER SUMMITMedian Applied Water on U.S. 

Golf Facilities in the Southwest

• Median applied water per facility was 375.7 acre-feet in 
2020 and was equivalent to 2005.
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Use on U.S. Golf Facilities
• Median acre-feet per 

acre of applied water 
per U.S. golf facility in 
2020 was 1.01, which was 
22.9% less than that 
reported in 2005.

• Similar to acre-feet, the 
acre-feet per acre was 
also similar to that 
reported in 2013.
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on U.S. Golf Facilities

• Median applied water per acre increased from 3.43 in 2005 to 
4.18 in 2020, a 22% increase.
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• In 2020, 34% of 

projected applied 
water was sourced 
from wells and 15% 
was sourced from 
municipal water.

• In 2020, 33% of 
projected applied 
water was sourced 
from recycled 
water.
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– U.S. vs. Southwest
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Golf Facilities in the Southwest

• Projected irrigated acres declined by 22% from 136,321 acres 
in 2005 to 107,006 acres in 2020.
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Facilities – U.S. vs. Southwest
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to Reduced Irrigated Acres at 
U.S. Golf Facilities
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Change in Golf Facilities

11.9% reduction ~ 33% reduction of applied water
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Golf Courses in the Southwest
• The Southwest is the only region showing an increase in 

adoption of new irrigation controller technology.
• The Southwest has the greatest use of hand-held moisture 

sensors and the region with the most significant adoption 
of this technology.

• In the Southwest, 51% of Golf Course Superintendents 
indicated that they reduced irrigated acres.

• The Southwest is second only to the Pacific Region in the 
use of hand-watering.
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Water Costs
No ConcernNo Concern Major Concern No Concern Major Concern
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by Course Size and Type

• Both public and private facilities reported a reduction in 
applied water per acre since 2005 but applied equivalent 
water per acre since 2013. 
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Restrictions
Not Receptive Very Receptive
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Golf Facilities
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