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I hope everyone is doing well as we enter the always-challenging summer months ahead. 
I know for myself that the next three months is all about trying to save as much turf 
as possible as it seems to find anyway possible to die off. Let’s just pray that the disease 
pressure is low and the heat waves are minimal for us all.

I’d like to start out by thanking Brian Boyer and the management staff at Cinnabar Hills 
Golf Club for hosting the USGA meeting this spring. Not only did Brian host this event, 
he also set up the entire line-up of speakers and, if you attended, you can attest to how 
good the educational and research material was. Brian’s commitment and dedication to our 
association is greatly appreciated and does not go unnoticed.

I would also like to extend a personal thank you to all of our affiliates and the members 
that donated to the Scholarship and Research Tournament. This event was hosted at the 
extremely well-maintained Blackhawk Country Club by Kevin Sullivan. Without Kevin 
being willing to host and all the donations, we would not have had such a successful event 
and been able to provide the research and scholarship funding we do on an annual basis. 
Check out our Executive Director Marc Connerly’s article to find out how well the event 
did financially and also how many scholarships were awarded this year.

Please mark your calendars for the following events remaining this year:
•	 Tri-Chapter Meeting – August 11th at Berkeley Country Club
•	 Emerging Technology Expo – October 23rd at McKelvey Park in Mountain View
•	 Annual Meeting – November 17th at Peninsula Golf and Country Club
•	 Holiday Meeting – December 5th at Monterey Plaza Hotel & Spa

Lastly, I would like to point out that, when you sign up for an event, you will be asked to 
vote/nominate fellow members for our annual awards. As a Board, we decided to make 
this change this year because we haven’t had a very high number nominations in years past 
and we want to hear from all of you regarding who you believe is the most deserving of the 
awards.

Sincerely,

President’s Message
By JOE BUDINICH, Peninsula Golf and Country Club 

Joe Budinich
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Marc Connerly

Executive Director’s Report
By MARC CONNERLY, GCSANC

The 18th Annual Clifford & Myrtle Wagoner 
Scholarship & Research Tournament was held at 
the beautiful Blackhawk Country Club on May 
20. Thanks to a tremendous outpouring of support 
from Northern California suppliers, who donated 
turf products and services valued at more than 
$50,000, the silent and live auction netted more 
than $33,000, and the overall event resulted in net 
proceeds of roughly $40,000.

We owe a huge debt of gratitude to the many 
companies who donated multiple items to this 
year’s auction to help us reach such impressive 
amounts.

The successful fundraising event helped 
GCSANC provide $10,000 in turf scholarships, 
$6,000 in legacy scholarships and $15,400 in 
intern housing rental assistance.

Congratulations go out to the team of Brian 
Daum, Patrick Tuttle, Mike Stieler, and Andrew 

Bonner, winners of the 1st place gross prize, and the 
team of Ryan Smith, Kyle Harrigan, Jeff Mason, and 
James Osborne, who won 1st place net. Thor Larson 
was the winner of the closest to the pin prize, and 
Andrew Bonner won the longest drive contest.

On the legislative front, the California golf 
community breathed a collective sigh of relief with the 
failure of SB 51, which could have led to permanent 
standard time in the state. In addition to eliminating 
one hour of daylight in the afternoons, reducing 
the playable hours for golf, the change would have 
created additional headaches for maintenance crews 
subject to early morning noise ordinances.

We look forward to seeing you at an upcoming 
event and hope that the summer heat is not overly 
oppressive on you or your course.

Thank you
to GCSANC Titanium Preferred Partner:

www.frontiergolf.com
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Thank you
to GCSANC Silver Preferred Partner:

http://www.envu.com

www.grassrootsturfsupply.com

Thank you
to GCSANC Silver Preferred Partner:

Thank you
to GCSANC Silver Preferred Partner:

www.assuredaggregates.com

Thank you
to GCSANC Silver Preferred Partner:

www.basf.com

Thank you
to GCSANC Silver Preferred Partner:
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From the Field
By JEFF JENSEN, GCSAA Field Staff, Southwest Region

I hope this finds all of our GCSANC members 
doing well and getting ready for what is sure to be a 
busy summer golf season.  

I would like to take a moment to thank the 32 
facilities who donated foursomes to the recent 2025 
Rounds4Research auction.  Due to your generous 
donation, approximately $11,000 (final accounting is 
still ongoing at the time of this column) will be given 
to the GCSA of Northern California to be used for 
turfgrass research, education and advocacy efforts.  

The chapter was a major contributor to a record 
$753,000 that was raised nationwide through the 
auction.  If you were not able to donate this year, please 
consider a donation in 2026, as it assists your chapter 
in numerous areas.  Cash donations are also accepted 
for private clubs who may not be able to provide a 
foursome.  

In other news, GCSAA just released its biennial 
Compensation and Benefits Report.  The average 
salary for golf course superintendents has climbed to 
$121, 238 annually, which marks a 10.6% increase 
over the 2023 study.  Superintendents’ salaries have 
nearly tripled in the three decades since that first report 
(1993), when the average salary was $44,500.

Assistant superintendents and golf course equipment 
managers also saw increases in their incomes. Assistant 
salaries rose 10.5% to $62,184, and equipment 
managers saw a 12.5% increase from the average salary 
two years ago, climbing to $68,154.  

The rise in salaries in golf course management 
professions is outpacing the national average, which, 
according to the U.S. Bureau of Labor Statistics, 
rose by 8.1% over the last two years (4.3% increase 
in 2023 and 3.8% increase in 2024).

Additionally, the average age of a superintendent 
is 47.1 years, and the average number of years they 
have spent in the profession is 15.9 years. The 
average number of years a superintendent has spent 
in his or her current position is 9.5 years.

Survey participants can access the report for free, 
and others can learn more and purchase the report 
by visiting gcsaa.org/career/compensation-report.  
We appreciate the support of those who took the 
time to fill out this important survey.  

As always, please reach out to me with any 
questions or assistance you may need at jjensen@
gcsaa.org.  You can also follow me on X for industry 
updates at GCSAA_SW and my regional blog and 
calendar of events is available at https://www.gcsaa.
org/resources/regional-resources/southwest.  

I hope you all have a great summer season, and 
look forward to seeing you at some upcoming 
events.  

Jeff Jensen



The Golf Course Superintendents Association of Northern California 9



Thru the Green  – May /  Ju n e 202510

18th Annual Clifford & Myrtle Wagoner
Scholarship & Research Meeting
Blackhawk Country Club, May 20, 2025

TITLE SPONSOR
Turf Star Western

TEE TABLE TOP SPONSORS
Belkorp
Simplot
Syngenta
Turf Star Western
GrassRoots Turf Supply
Molasses Kings

CLOSEST TO THE PIN SPONSOR
Seedking Enterprises

LONGEST DRIVE SPONSOR
STS Turf

TEE SPONSORS
GrassRoots Turf Supply
Molasses Kings

Thank You to Our Sponsors

GCSANC sends heartfelt gratitude to Cypress Point Club and Cinnabar Hills Golf 
Club, both of whom made $1,000 donations to the 2025 Clifford & Myrtle Wagoner 
Scholarship & Research Tournament.
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Thank You to Our Donors

BASF
Belkorp
Bill Kreuser (GreenKeeper)
Cheeseborough Group
Cinnabar Hills Golf Club
Cypress Point Club
Delta Bluegrass Co.
DHR Construction
Envu
GCSAA
GrassRoots Turf Supply LLC
Harrell's
Nufarm

Peter Galea
Seedking Enterprises
Sierra Pacific Turf Supply
Simplot Turf & Horticulture
SportsTurf Irrigation
STS Turf
Syngenta
taskTracker
Toro & Turf Star
UC Berkeley
West Coast Sand & Gravel, Inc.
West Coast Turf
Wilbur Ellis Co.

Continued on page 12
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Continued from page 11

18th Annual Clifford & Myrtle Wagoner 
Scholarship & Research Meeting
Blackhawk Country Club, May 20, 2025

 As mentioned in the Executive Director’s Report, this year’s Scholarship & Research Tournament allowed GCSANC to 
provide $10,000 in turf scholarships, $6,000 in legacy scholarships, and $15,400 in intern housing rental assistance.

Continued on page 13

Congratulations
TO THIS YEAR’S  GCSANC SCHOLARSHIP RECIPIENTS

COLIN BASTIS is pursuing a 
degree in Agricultural Business 
at Cal Poly San Luis Obispo, 
with a planned graduation 
date of June, 2027.  Colin has 
worked at Menlo Country Club 
and Stanford Golf Course, and 
volunteers at the Leaning Pine 
Arboretum at Cal Poly.

SAMUEL BOYDEN is 
pursuing a degree in Turfgrass 
Management at UC Riverside 
and plans to graduate in 
December of this year.  Samuel 
has worked on two courses at 
the Olympic Club, where he 
looks forward to assisting with 
upcoming major tournaments.

The five Turf Scholarships were awarded to the following individuals:

RILEY LEDIN is pursuing a 
Turfgrass Management degree 
at Pennsylvania State University.  
Riley has worked at Silverado 
Resort & Spa, currently works 
at Contra Costa Country Club, 
and has enjoyed hosting and 
volunteering at multiple PGA 
tournaments.

JAIME SALAZAR is 
pursuing a Plant and Soil 
Science degree at CSU 
Monterey Bay and plans 
to graduate in May of 
2026.  Jaime has worked 
at Carmel Valley Ranch 
for several years and has 
volunteered at YOSAL 
(Youth Orchestra of 
Salinas) to help students 
learn basic music theory.

SAMUEL 
SANDOVAL is 
pursuing a Turfgrass 
Management degree 
at UC Riverside and 
plans to graduate in 
March of 2026.  He 
works at the Olympic 
Club.

COLIN BASTIS SAMUEL BOYDEN RILEY LEDIN

JAIME SALAZAR SAMUEL SANDOVAL 

Congratulations
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Continued from page 11

18th Annual Clifford & Myrtle Wagoner 
Scholarship & Research Meeting
Blackhawk Country Club, May 20, 2025

STEPHEN CULLEY is working 
toward his MS in Education Policy 
at the University of Pennsylvania 
Graduate School of Education 
(GSE).  He has worked at the Hotel 
Ithaca and Simeon’s American 
Bistro, and hopes to become a 
researcher on topics pertaining 
to education then transition into 
policy formulation and advising.

The following are the four Legacy Scholarship recipients:

ISABELLA MARTY attends 
Texas Christian University and 
is pursuing a degree in Political 
Science, with an anticipated 
graduation date of May of 2027.  
She has worked at Gilroy Gardens, 
and plans to become an attorney, 
with a potential side job related to 
music.  

EMBREE STUTSMAN is 
pursuing a degree in Financial 
Business at Doane University, 
planning to graduate in May of 
2026.  Embree was all-team golf 
freshman through junior year of 
high school and has worked at 
Redhawk Golf and Resort for the 
past few years.  

MAKENNA TARSITANO is pursuing degrees in communication, sociology 
and public relations at the University of San Diego, and plans to graduate 
in June of 2026. In addition to multiple honors received in high school and 
college, she was active and accomplished in varsity girls golf throughout high 
school.  She works at Carmel Valley Ranch as a yoga instructor and plans to 
explore multiple career paths during her undergraduate program.   

Congratulations to all of the GCSANC 2025 
scholarship recipients!  We applaud your 

achievements and look forward to your progress 
in the industries you are pursuing.

STEPHEN CULLEY ISABELLA MARTY EMBREE STUTSMAN

MAKENNA TARSITANO

Congratulations
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www.syngenta.com
              

Joe Ballmer: (916) 804-1610  

Thank you
to GCSANC Gold Preferred Partner:

Pacific Material Resources Inc.
INDUSTRIAL ABRASIVE MATERIAL GOLF COURSE SAND

PMR

Suzanne Johnson
President/Owner

11100 Commercial Parkway
Castroville, CA 95012

831-750-2054
suzanne@pacificmaterialresources.com

order@pacificmaterialresources.com

www.agsod.com

Thank you
to GCSANC Silver Preferred Partner:

Thank you
to GCSANC Silver Preferred Partner:
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GCSANC appreciates the participation and 
support of our Preferred Partners.

E L I T E

T I T A N I U M

D I A M O N D
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To become a Preferred Partner, please visit https://gcsanc.com/vendor-directory/ or
email Marc Connerly at mconnerly@connerlyandassociates.com.

G O L D

S I L V E R



Thru the Green  – May /  Ju n e 202518

Assistant Superintendent Profile: 

Kenneth Shaw
Assistant Superintendent, Peninsula Golf & Country Club

What made you decide to get into 
golf maintenance?
I needed a job after high school and I 
wanted to stay within the sports industry, 
as I grew up playing sports.

What is your proudest 
accomplishment in the industry?
Assisting in the grow-in of what is now The 
Hay short par 3 course at Pebble Beach. 

Who would you consider your 
most influential mentor in the 
industry?
I have two; one is the now-retired Superintendent of 
Spyglass Hill, Bob Yeo, and the other is my current boss, 
Joe Budinich. 

Where did you grow up?
Hayward, California, and all over the east Bay Area. I 
moved around for a bit to cities nearby, e.g., San Leandro, 
San Lorenzo.  

Your best nickname?
KENDAWG 

If you could drive any vehicle, what would it 
be?
Porsche 911 GT3 RS, hands down.

Curly fries or regular, and why?
Regular fries; way tastier with ketchup.

What is the funniest thing you have ever seen 
on a golf course?
Two deer clashing heads, red tail hawks soaring right above 
head, or even our great horned owl.

What was your lowest score playing golf, and 
where?
Still in the hundreds most likely, and everywhere.

What is your favorite manual 
labor job on the golf course and 
why?
Checking greens in the morning and 
applying water.  It just allows me to space 
out and appreciate everything around me; 
helps keep me grounded.

Greatest piece of advice anyone 
has given you?
Keep my head down and keep grinding. I 
think that has stuck with me ever since it 
was told to me and I still do it to this day.

If you had to survive on a deserted island for 
1 year, aside from food and water, what five 
(5) items would you bring with you to occupy 
your time?
Fishing rod, blanket/sleeping bag, rope, bucket hat, and a 
volleyball (with a face).

Favorite Beer?
Modelo/Pacifico.

If you had your choice, what would you do in 
retirement?
Drink beer on a lake and watch time go by.

Favorite sports teams?
San Francisco 49ers, BANG BANG.

What’s your favorite type of grass to manage 
as a putting surface and why?
Perennial Ryegrass. I don’t think I’ve managed anything 
more than I have with ryegrass. Easy to tell when it’s lean 
or dehydrated, and when it pops, it really stands out.

If you could have lunch with anyone, past or 
present, who would it be and why?
My dad; I haven’t seen him for over 15 years, and I just 
would like to know how he’s doing and have him see who 
I’ve become. 
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Naumann’s NorCal News
Don Naumann is President of Sierra Pacific Turf Supply, Superintendent of Blackberry Farm Golf Course, 
and Owner of Canyon Lakes Golf Course and Brewery. We appreciate Don’s updates on golf course 
staffing throughout northern California and beyond.

The Club at Ruby Hill - Pleasanton, CA

Los Altos Golf and Country Club - Los Altos, CA

Adolfo Soto Suarez  is the new 
Superintendent at Metropolitan Golf Links in 
Oakland. He was the assistant superintendent 
at The Golf Club at Moffett Field in Mountain 
View prior to his move.  He is replacing Stacy 
Baker,  who has accepted a Superintendent 
position out of state.

Cody Price  is the new Superintendent at 
The Club at Ruby Hill in Pleasanton.   Cody 
was the Superintendent and General Manager 
at The Course at Wente Vineyards in Livermore 
before making the move.  He is replacing Steve 
Agin, who has moved on and is still in the area.

Michael Simpson  is retiring after more 
than 35 years as the Superintendent of Los 
Altos Golf and Country Club in Los Altos.  We 
wish him good luck in retirement! 

 Steven  Spatafore  has accepted the new 
position as Superintendent at Los Altos 
Golf and Country Club.  Steven was the 
Superintendent at Contra Costa Country Club 
before accepting this position.

Mat Dunmyer  has accepted an expanded 
position at Stanford; his new position is now 
Director of Golf and Varsity Turf at Stanford 
University.

Don Naumann
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www.davey.com/davey-resource-group

Thank you
to GCSANC Silver Preferred Partner:

Thank you
to GCSANC Silver Preferred Partner:

Thank you
to GCSANC Gold Preferred Partner:

www.earthsculpturesinc.com

We Want Your Photos!
Wildlife, pets, events, 
you name it.  We're 
always looking for fun 
and interesting content.
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The Complexity of Putting Green Firmness
June 6, 2025 - Darin Bevard, Senior Director, Championship Agronomy

Key Takeaways 
•	 Achieving firm putting greens is more complicated than just 

withholding water. Firmness is affected by organic matter 
accumulation, topdressing characteristics and grass species, 
among other factors.

•	 Firmness measurements are not valid for comparison from 
course to course. The focus of collecting this data should be on 
improving firmness and evaluating playability on a given golf 
course.

•	 Providing consistently firm conditions requires long-term 
programs that promote healthy putting greens and dilute 
organic matter at the surface.

•	 Measuring firmness and monitoring organic matter percentage 
illustrates the impact that maintenance programs have on 
these parameters and allows you to correlate them with playing 
conditions.

•	 There is no “one-size-fits-all” approach to firmness. Different 
combinations of maintenance programs can provide firm 
greens, but if you do not measure, you do not know.

Firm and fast! We want the greens firm and fast! Superintendents 
hear this mantra throughout the year and golfers have good reasons 

This article is reprinted from the June 2025, Volume 63/Issue 10, of the USGA Green Section 
Record. Copyright United States Golf Association. All rights reserved.  

There are many factors involved in maintaining firmer greens. Taking 
objective measurements of firmness removes some of the subjectivity and 
makes it easy to track progress over time.

for wanting these conditions. An appropriate level 
of putting green speed and firmness is both fun 
and demanding, but identifying the right range 
of speed and firmness for the ability of the players 
is an important part of that equation. To be clear, 
the speed and firmness that is used to challenge the 
best players in the world during the U.S. Open, the 
U.S. Women’s Open and other elite golf events is 
far different than what is reasonable for daily play 
and would not be possible for most golf courses to 
maintain on a consistent basis.

The challenge for the golf course superintendent 
is to deliver firm and fast conditions while 
maintaining the health of the grass. How is that 
achieved? The combination of factors used to 
promote green speed – e.g., cutting height, cutting 
frequency and rolling – are well understood. 
However, the elements of firmness and their 
interactions are more complex. We know that 
drier conditions promote firmer conditions and 
that good water management on putting greens is 
a key part of firmness, but other factors affect the 
ultimate result. A green can be very dry and still 
not play firm. In addition to water management, 
the rootzone material, characteristics of topdressing 
sand, surface organic matter content, and grass 
species are major players in the firmness game.

Moisture management is an important part of providing 
firm greens, but it is only one piece of the puzzle.
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The Complexity of Putting Green Firmness
June 6, 2025 - Darin Bevard, Senior Director, Championship Agronomy

Two important concepts related to firmness should be 
understood: “terminal firmness” and “terminal softness.” 
Terminal firmness is the point at which a putting green will 
not get noticeably firmer with any short-term maintenance 
practices because of inherent physical characteristics 
including organic matter percentage and characteristics of 
the construction mix and topdressing sand.

Withholding water may lead to more stress on the 
grass and a green that looks firmer, but the change in ball 
reaction will be minimal. Terminal softness lies at the 
other end of the spectrum where adding additional water 
minimally affects firmness. Basically, the green is as soft 
as it can get. You see this condition after a day of rain, for 
example.

Terminal firmness and softness are not static values. They 
can be affected in the long term with changes in aeration 
strategies, topdressing frequency and the topdressing sand 
that is used. In the short term, changes to these maximum 
and minimum values through daily maintenance are small.

The importance of terminal firmness and softness cannot 
be overstated. When the terminal softness of a green is 
reached and the greens are still relatively firm, it takes less 
time to regain firm conditions compared to a green that 
gets very receptive after rain or irrigation. Greens with a 
higher firmness value at terminal softness will generally 
also have a higher terminal firmness and vice versa. When 
the terminal firmness of a green does not provide desired 
playability, golfers and superintendents can get frustrated 
because there really are not any short-term solutions.

When firmness is discussed, ball reaction or “bounciness” 
is really the subjective criteria being evaluated. Quantitative 
firmness values do not “travel” from golf course to golf 
course due to agronomic differences. The “average 
firmness” number from soil-based  Poa annua  greens is 
not likely to provide the same ball reaction as that same 
value on sand-based creeping bentgrass or bermudagrass 
greens. When managing firmness, the focus needs to be on 
measured values at an individual golf course and the ball 
reaction that is produced at that value.

Continued on page 24

You can use the GS3 ball and DEACON management system 
to measure and track putting green firmness over time to better 
understand the impact of maintenance programs, weather and 
many other variables.

Organic Matter

The intuitive thought regarding organic matter and firmness 
is that less is better. However, putting greens with very low 
organic matter levels in the top 2 centimeters of the soil profile 
do not always produce the best ball reaction in my experience. 
There is an elasticity to organic matter that adds bounciness to 
the surface so long as the organic matter is not excessive and is 
diluted with sand.

In this article, we will take a look at the key contributors 
to firmness, how they interact with each other, and how to 
improve firmness in the short and long term. Having measured 
firmness on greens for the last 18 years preparing golf courses 
for USGA championships, let me tell you that if the long-term 
fundamentals of firm conditions are not in place, there is only 
so much that can be done a week or two before a big event to 
make the greens firmer.  
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Continued from page 23 

The Complexity of Putting Green Firmness
June 6, 2025 - Darin Bevard, Senior Director, Championship Agronomy

A balance between sand topdressing and organic matter 
at the surface is a critical component of firmness. A high 
percentage of undiluted organic matter in the top 2 centimeters 
will be a “soft” green even under dry conditions. When the 
USGA Green Section was working with researchers and 
superintendents to develop a standardized method of putting 
green organic matter sampling and testing, we collected data 
from hundreds of greens with the goal of correlating organic 
matter percentage with turfgrass health and putting green 
performance. Not surprisingly, the top 2 centimeters of the 
soil profile is the most dynamic with respect to organic matter 
percentage, and common sense tells us that conditions closest 
to the green’s surface affect firmness most. This underscores the 
importance of organic matter testing to evaluate maintenance 
programs and the relationship between organic matter levels, 
measured firmness and observed ball reaction.

Light and frequent topdressing is just one strategy that is critical 
for diluting organic matter at the surface to promote and maintain 
firm conditions.

The lower portion of this soil profile shows good sand incorpora-
tion, but it is the top inch of the profile that is most dynamic and 
has the biggest impact on firmness. Monitoring and managing 
organic matter in this part of the rootzone is critical.

Sand Selection
Sand used for putting green construction and topdressing 

can play a big role in firmness. Particle size distribution and 
particle shape are both important. At the time of putting 
green construction, mixes can be engineered to promote 
firmer conditions by incorporating specific amounts of soil, 
organic matter and other amendments while still maintaining 
good drainage and other physical properties.

Topdressing sand must be compatible with the existing 
rootzone material. Strictly based on soil physics, the rule 
was never to use sand with a finer texture than the existing 
soil for fear of creating a layer at the top of the profile that 
would hold water and keep surfaces wet. Superintendents 
often limit or forgo light topdressing because they have 
difficulty incorporating the sand into the turf canopy and 
the coarse particles negatively affect ball roll and mowers. 
However, research has shown that it is possible to topdress 
with sands that are less coarse than the rootzone mixture 
for routine topdressing to facilitate incorporation and 
promote firmness. The Green Section Record article “Light 
and Frequent Topdressing Programs” summarizes some of 
the information that should be considered when selecting 
topdressing sand based on ongoing USGA-funded research 
at Rutgers University.

One final and important, but often overlooked, sand 
characteristic is shape. While characterizing sand shape is not 
an exact science, angular sands will produce firmer conditions 
than round sands. Think about the stability of a pile of bricks 
compared to a pile of marbles. This represents the extreme 
at each end of the sand shape spectrum but illustrates the 
important role that sand shape can play in achieving firm 
conditions.

Grass Type
The grass species  on the greens affects perceived firmness. 

Putting greens established with creeping bentgrass,  Poa 
annua  or a combination of these grasses tend to be more 
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receptive at similar firmness values when compared to 
ultradwarf bermudagrass or seashore paspalum. Interestingly, 
warm-season grasses typically have higher organic matter 
concentration in the upper rootzone than cool-season grasses, 
but they can still play firmer.

The exact “correction factor” for lack of a better term is 
hard to nail down. However, for championship preparation, 
even though warm-season greens may measure softer by 
value, golfer perception is that they play much firmer than 
this measurement suggests compared to cool-season grasses. 
The direct cause of this difference is not precisely known, but 
the stiffer leaf blades of warm-season grasses in conjunction 
with the dense mat of stolons and rhizomes just below the 
surface likely plays a role. The variations in firmness readings 
and ball reaction among different grasses, or even the same 
grass in different environments, is just another illustration of 
why comparing firmness measurements from one course to 
another is not useful.

Rolling will only increase firmness in the short term if it is not 
already being performed on a routine basis.

Short-Term Programs to Promote Firmness
The ability to consistently maintain firm putting greens is not 

the product of short-term maintenance programs. By short-
term, I mean practices designed to promote firm conditions a 
month or two before an event all the way through the event itself. 
Carefully reducing water inputs will have the most immediate 
impact on firmness, but if necessary management programs 
to promote firmness have not been implemented consistently 
over time, the greens will only get so firm (terminal firmness) 
and that level of firmness may not dramatically impact ball 
reaction, especially for accomplished players.

Daily programs such as rolling may increase firmness if they 
are not already part of regular maintenance. If greens are rolled 
three or more times weekly, the benefits rolling provides to 
firmness have already been realized. Additional rolling will help 
with speed and putting quality, but not firmness. Introducing 
frequent sand topdressing to match turf growth rate can begin 
firming greens in two or three months, but generally 12 to 
18 months is needed to see a noticeable change in measured 
firmness and ball reaction.

Short-term firmness is negatively impacted by core aeration. 
Aeration relieves soil compaction, which promotes softer 
conditions at the surface. If one feels that aeration must be 
performed prior to an event, consider solid-tine aeration and 
filling the holes with topdressing sand. While still not ideal, 
the impact on short-term firmness will be less with solid-tine 
aeration. Every course is different, but experience suggests that 

any aeration beyond venting will require six to eight weeks 
before the greens return to peak firmness.

Continued on page 26

Long-Term Programs to Promote Firmness
Rebuilding putting greens using a mix that is engineered 

to promote firm conditions is a great way to firm-up greens. 
However, this approach is not practical unless a putting green 
renovation is already planned. Most situations will call for a 
review of cultural programs that help to manage the surface 
mat layer to promote consistently firm conditions and increase 
the level of terminal firmness that we’ve talked about.

Consistently following a program of light and frequent 
topdressing is an important part of diluting organic matter 
at the surface. The ideal rate of topdressing will depend on 
turf growth rate. For cool-season putting greens, topdressing 
frequency should be higher in the spring and fall compared 
to the heat of the summer. Warm-season greens will need 
more topdressing during the hot summer months. In some 
regions, topdressing will stop in the winter while others may 
require year-round topdressing applications. Every situation 
is different, and the key is to focus on programs that work 
within the variables of a given golf course.

Core aeration removes organic matter and allows it to be 
replaced with sand topdressing and is an important component 
of long-term maintenance programs. The importance of 
completely backfilling the holes with sand cannot be overstated. 
The rule of thumb has been that around 20% annual surface 
disruption is a good goal to maintain organic matter levels. 
Although limited research has been conducted investigating 
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Continued from page 25 

The Complexity of Putting Green Firmness
June 6, 2025 - Darin Bevard, Senior Director, Championship Agronomy

Gathering soil samples to perform organic matter testing is a simple process that can provide great 
insight into the changes that occur in the upper portion of the soil profile from year to year.

specific percentages of surface area 
disruption and the correlation 
with organic matter, the work that 
has been done generally supports 
this goal and superintendents 
have traditionally found hitting 
this target provides good results 
(Atkinson et al., 2012). However, 
there are courses that maintain firm 
conditions and manage surface 
organic matter without reaching 
this threshold. Additional options 
such as solid-tine aeration and 
high-pressure sand injection have 
benefits in reducing organic matter 
percentage in the surface layer and 
promoting firmness.

There are different programs 
and combinations of programs 
that can help or harm efforts to 
maintain firm conditions. If putting 
green firmness is important, data 
collection is critical to evaluate 
firmness and the impacts of programs 
that are being implemented to 
encourage firm conditions. Using 
the  GS3™  ball  in conjunction 
with the DEACON®  management 
system allows firmness to be 
measured accurately and efficiently 
over time. Other tools for measuring 
firmness are also available. Regular 
measurements show the impact 
of daily maintenance practices, 
weather and water management, 
and the gradual impact of long-
term programs. Visual evaluations 
of firmness based on ball reaction 
and ball marks will also provide 
some insight, but this subjectivity 
introduces extra variables and 
opinions into the evaluation.

In addition to firmness data, 
tracking clipping yields can provide 
insight into turf growth rate and 

the topdressing required to match that growth. Monitoring organic matter percentage, 
especially in the upper portion of the rootzone, can provide a better understanding of 
the amount of organic matter that optimizes firmness for a set of greens.  

Conclusion
 Firmness is a simple concept, but maintaining firm conditions and healthy putting 

greens is quite complex. Withholding water is only one component of firmness. 
Consistently firm greens require directed programs over the long term. There are 
different ways to achieve firmness and there are also exceptions to any guidelines. The 
bottom line is that if you are not measuring firmness and the factors that influence it, 
there is no way to know how management programs are affecting your pursuit of firm 
greens. Putting green performance becomes guesswork and can be subject to recency 
bias and golfer emotions on any given day. Data allows for factual rather than emotional 
conversations to shape the firmness journey.
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GCSANC USGA Conference
Tuesday, April 22, 2025
Cinnabar Hills Golf Club

Thank you to our participants, presenters, and host
of this year's event, Cinnabar Hills Golf Club.
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