




works best to reduce runoff of a highly water soluble pesticide 
may not be as effective with a water-soluble pesticide may not 
be as effective with a water-insoluble pesticide. 

Following pesticide application, the mist irrigation system 
was turned on at the appropriate time for each experiment to 
produce runoff.  Irrigation was applied until all plots produced 
at least 40 liters of runoff.  In each experiment, approximately 2 
hours of irrigation was applied.  From each 40-liter runoff sam-
ple, a 4-liter subsample was collected into amber glass jugs.  
The samples were analyzed by HPLC to determine the amount 
of each pesticide present in the water samples. 

The first experiment examined the effectiveness of post-
application irrigation in reducing pesticide runoff.  Three pesti-
cides—chlorothalonil (Daconil Ultrex), paclobutrazol 
(Trimmit) and mefanoxam (Subdue Maxx)- were applied and 
0.2 inch of post application irrigation was hand applied at 0.25, 
1, 4, 8, or 24 hours after pesticide application.  The simulated 
runoff producing rain event was initiated at 25 hours after pesti-
cide application (I.e., simulated rainfall began 1 hour after the 
last pesticide wash off treatment was applied). 

Results 
The results of the first experiment were disappointing.  No 

matter how we examined the data, there were few meaningful 
differences.  The largest point from the trial was that post-
application irrigation was not effective in reducing the amount 
of pesticide available for runoff.  
Closer inspection of the data yielded 
one significant finding.  Chlorothalo-
nil runoff was reduced by post-
application irrigation at 15 minutes 
after pesticide application.  This may 
make sense from a pesticide chemistry 
viewpoint.  Chlorothalonil is very wa-
ter insoluble, with a commonly ac-
cepted water solubility of 0.6 PPM.  
Products with water solubility this low 
are usually applied as an emulsion in 
water in order to get the product into a 
sprayable form. Once the spray dries 
on the leaf surface, the emulsifying 
characteristics are lost and the pesti-
cide behaves according to its natural 
water solubility. 

A pesticide, or any organic chemi-

cal, with water solubility below 1 PPM will be very strongly ab-
sorbed to the wax and other non-polar compounds of the leaf 
surface.  Once these pesticides dry on the leaf surface, they’re 
literally stuck there.  By applying irrigation soon after applica-(Continued from page 4) 
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tion, some of this drying will be prevented and a larger mass of 
the pesticide can  be moved deeper into the turf profile.  Once a 
water-insoluble pesticide has dried on the leaf surface, post-
application irrigation will not be effective in moving the pesti-
cide off the leaf. 

With the fungicide chlorothalonil, post-application irrigation 
immediately after application would not be a good practice since 
the product needs to be on the leaf surface to exert its fungicidal 
activity.  However, if the intended site of action is the soil or 
thatch surface, as for example, preemergence herbicides, these 
products should receive post-application irrigation as soon as the 
application is completed.  This not only reduces the amount of 
pesticide available for runoff; it also increases the amount of 
pesticide reaching the soil or thatch surface. 

The second experiment examined the impact of the interval 
between pesticide application and runoff event.  While no one 
can control when it rains, it is still instructive to understand the 
importance of the interval between pesticide application and run-
off.  In this experiment, pesticides were applied at 12, 24, 48, or 
72 hours prior to the runoff event.  The pesticides applied were 
pendamethalin (PreM), and mefanoxam (Subdue Maxx). 

In this experiment, the results were dramatic.  Regardless of 
water solubility, the longer the time between pesticide applica-
tion and runoff, the less pesticide was detected in runoff.  While 
this would be expected, what was interesting was that in general, 
the differences in runoff were signifi-
cant between runoff at 12 hours fol-
lowing application versus 24, 48, or 
72 hours after application.  In other 
words, if runoff occurs 1,2, or 3 days 
following application, there is not a 
great difference in the amount of pes-
ticide that runs off.  But if the runoff 
event occurs at 12 hours or less after 
application, there will be a substantial 
increase in the amount of pesticide 
runoff that occurs.  For example, on a 
mass basis, we recovered 8.9 mg of 
pendamethalin in runoff water when 
runoff occurred at 12 hours after ap-
plication, but only 1.5, 1..6 or 1.2 mg 
if rainfall occurred at 72, 48, or 24 
hours following application, respec-

tively.  Similar results were obtained for the other two pesticides 
in this study. 

One surprising result of this trial was that, on a mass basis, 
there was more propiconazole in the runoff than mefanoxam.  
This result was counter to our hypothesis that the more water 
soluble a pesticide, the more susceptible it is to runoff.  In gen-
eral, the initial concentration of mefanoxam in the runoff was 
higher than propiconazole, but as more runoff came off, the con-
centration of mefanoxam decreased while that of propiconazole 
did not decrease appreciably.  Perhaps since mefanoxam is much 
more water soluble and some of it may move into the soil and 
thatch more readily with the onset of precipitation, whereas 
propiconazole, which is less water soluble, may remain in the 
upper canopy where it can continue to partition into water flow-
ing across the turf surface. 

Our third experiment evaluated the effects of removing clip-
pings on pesticide runoff.  On golf course greens, tees, and fair-
ways, pesticide are applied as often as once every two weeks 
during the summer.  A significant portion of the pesticide appli-
cation is deposited on the leaf tissue, and much of the application 
will remain sorbed (a term that describes substances that can be 
both adsorbed and absorbed) to the leaf tissue.  This study was 
simplified so that we compared only two treatments, clippings 
returned.  In this experiment, pesticides were applied at 9:00AM 
on July 15, 2003.  The plots were mowed the following day at 
9:00AM and the runoff event was initiated one hour later at 
10:00AM by simulating runoff via irrigation. 

As might be expected, removing clippings reduced pesticide 
runoff.  When examining the data on a mass basis, i.e., the total 
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quantity of pesticide removed, the data must be considered in 
view of several important factors.  First, an important factor in 
reducing pesticide runoff (as well as other forms of off-site trans-
port) is to use pesticides that require smaller amounts of active 
ingredient.  On a mass basis, more chlorothalonil was lost than 
either of the other two pesticides.  However, on a percent-of-
applied basis, chlorothalonil lost much less than the other two 
pesticides.  Chlorothalonil is an older product that requires higher 
use rates than many newer pesticides, thus chlorothalonil was 
applied at a rate of 11.2 lbs ai/acre, while newer chemistries are 
usually applied at rates of 1 lb. ai/acre or less.  Even though 
chlorothalonil is very water insoluble and less likely to runoff 
because it was applied at rates of 16 to 44 times higher than the 
other two pesticides.  Second, pesticide mass is the product of 
pesticide concentration in runoff and the total volume of runoff 
collected.  The plots we used in this trial were developed to be as 
uniform as possible, and yet there were still large differences in 
runoff volumes between plots.  This directly affects the runoff 

mass and can make the data difficult to interpret. 
Clipping management can have a big impact on pesticide run-

off.  Pesticide runoff was reduced by 34% to 57% by removing 
clippings.  We doubt that the higher mass of pesticide runoff 
where clippings were returned can be attributed to clippings in 
the runoff.  While we did observe some clippings in the runoff 
water, we removed the clippings by filtration prior to analysis.  
The mass of pesticide found on the sediment (clippings and other 
particles) was a small fraction of the amounts recovered from the 
runoff water.  Thus, the reduction in pesticide runoff where clip-
pings were removed is most likely a direct result of the decrease 
in the amount of pesticide available when the runoff occurs.  
However, while the reduction in the runoff was substantial, it 
begs the question of what happens to the clippings.  If the clip-
pings are simply deposited elsewhere on the golf course, then the 
runoff problem hasn’t necessarily been reduced; it’s just redis-
tributed. 

Lessons Learned 
The purpose of the research was to develop best management 

practices to reduce pesticide runoff.  The most effective practice 
was to remove clippings, but the clippings themselves contain a 

(Continued from page 6) 

(Continued on page 8) 

 

Pesticide Runoff  



significant amount of pesticide, and these must be dealt with re-
sponsibly.  The turf in the field represents what is termed a non-
point source pollution problem; that is, the potential pollutants 
are distributed across a large area at low concentrations.  Collect-
ing clippings and putting them in a pile would eventually create a 
point source pollution problem.  However, creating a compost 
pile of clippings should permit relatively rapid degradation of the 
pesticides in the pile and if drainage is controlled, this would be a 
particularly good option. 

Regardless of whether or not you remove clippings as part of a 
best management program to reduce pesticide runoff, this re-
search illustrates that clippings can be an important source of 
pesticides.  Whether you return clippings or collect them, be 
aware that clippings harvested immediately following a pesticide 
application will contain a significant quantity of pesticide.  Re-
turning those clippings to the turf would be valuable particularly 
in the case of soil-active pesticides such as preemergence annual 
grass control herbicides and non-absorbed products such as the 

plant growth regulators paclobutrazol or flurprimidol. 
Pesticide application within 12 hours of an expected rain event 

should be avoided.  Runoff events occurring at 24-72 hours after 
pesticide application will contain reduced pesticide concentra-
tions versus runoff that occurs within 12 hours of a pesticide ap-
plication. 

Choosing pesticides that require low active ingredient applica-
tion rates dramatically reduces the amount of pesticide runoff.  
Many newer pesticide chemistries have application rates of 30-
120 grams ai/acre (0.1—0.3 lbs. ai/acre).  The best way to reduce 
pesticide runoff or leaching is to not use a pesticide.  The second 
best way is to choose a pesticide with good environmental prop-
erties, and one of the best is a low application rate.    

Lastly, the use of buffer strips is a best management practice.  
A buffer strip is a vegetated strip that is not treated with pesticide.  
In our runoff experiments, the pesticides were applied within 2 
feet of the runoff collection apparatus.  Any increase in the length 
of untreated turf or other landscape plantings between the treated 
turf and the point where runoff water would enter a stream, drain, 
or other direct access to water, will dramatically reduce pesticide 
runoff.  This occurs for two reasons.  First, turf will remove some 
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of the pesticide that is flowing across it; that is, some pesticide 
will absorb to the turfgrass plants. Second, as runoff containing 
pesticide enters the buffer strip where no pesticide is present, 
simple dilution reduces the pesticide concentration that ultimately 
enters the water body. 

Pesticide runoff is an important issue that golf course superin-
tendents must be aware of and recognize where potential prob-
lems exist.  Bodies of water flowing through the golf course need 
to be protected.  Even if your golf course does not have a surface 
water feature, care must still be exercised.  Many golf course su-
perintendents use surface drains to remove excess water from low 
lying or poorly drained areas. Often these drains ultimately lead 
to a surface water body. As a result, pesticides applied to a fair-
way may be readily moved off the golf course if surface drains 
are used to remove excess water. 

 
 
 
 

 
 
Editor’s Note: 
This article and many others reporting the results of projects 

funded by USGA’s Turfgrass and Environmental Research Pro-
gram can be found in USGA’s Turfgrass and Environmental Re-
search Online  (http://usgatero.msu.edu). 

 
 
Credit: 
B.E. Branham, PH.D., Associate Professor   
F.Z. Kandil, PH.D., Research Assistant 
J. Mueller, Research Assistant 
All from the Department of Natural Resources and Environ-

mental Sciences, at the University of Illinois, Ubana, Illinois. 
 
Reprinted from Jan/Feb 2006 USGA Greens Section Record 
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The May meeting was held at the Neshobe Golf Club in Bran-
don, on a very wet May 19th.  After receiving large amounts of 
rain for days before and particularly the night before, the course 
was extremely wet.  The meeting attendance was fair, but could 
have been better if it had not been for the bad weather.  Host Su-
perintendent Nate Dyer had not choice but to close the course to 
carts and it really was the right decision.   

Despite the poor weather, Nate had the course in as good a 
condition as possible and for all those who played on the very hot 
and sticky day, it was great!  The staff at Neshobe went out of 
their way to make our day enjoyable and guest speaker Dr. Ben 
McGraw, from SUNY Delhi enlightened the group on the 
turfgrass management programs at SUNY Delhi and some of the 
research that is being done on their golf course/experimental fa-
cility.  SUNY Delhi has the unique opportunity to conduct re-
search and give it’s students a great deal of hands-on experience 
working on the college owned golf facility.  Students get daily 
management experience along with project and construction ex-
perience, all of which should prepare them for a career in 
turfgrass management. 

We thank Nate and Dr. McGraw for making the day at Ne-
shobe both relaxing and educational at the same time! 

 
The June meeting was a joint meeting held at the Country Club 

of Troy in Troy, NY.  The weather was outstanding on this day 
and there was a pretty good showing of Vermont Superintendents 
for this joint meeting and battle for the infamous “BOOT”.  The 
trophy has recently undergone a much needed face lift, not that 
we will ever see it!   

Host Superintendent Chris Strong, had the course in great 
shape and the day was very enjoyable.  The NEGCSA secured 
the Boot once again by a somewhat commanding amount, but 
that is justice for the VtGCSA’s dominance in the winter joint 
meeting and competition for “The Cup”.   

Many thanks to Chris Strong and the entire staff at C.C. of 
Troy for an outstanding event.  The guest speaker, Mr. Jim 
Skorulski from the USGA updated the attendees on winter kill 
from the past winter and Weevil damage year to date.  His talks 
are always very informative with lots of great questions asked by 
the audience, Thanks Jim! 

May & June Monthly Meeting Recaps 



It is a commonly know fact that landscape workers, be they 
landscapers or golf course workers can find themselves exposed 
to ticks especially in the southern portions of New England.  
Even in northern areas, ticks have been increasing in numbers 
and becoming a problem throughout New England.  Massachu-
setts is among the states with the highest incidence of Lyme dis-
ease and the highest incidence occurs on Cape Cod, southeastern 
Massachusetts, the Islands of Nantucket and Martha’s Vineyard.  
There are also pockets of higher rates in areas north of Boston 
and throughout central and western Massachusetts.  Even north of 
the Mass border the incidence rates have been increasing in re-
cent years as the tick populations increase. 

Lyme disease is an infection caused by the bacteria, Borrelia 
burgdorferi.  In the northeast, the bacteria are transmitted to hu-
mans by the bite of infected deer ticks, Ixodes scapularis.  Adults 
are small, about the size of a sesame seed.  Males are dark brown, 
almost black, while the adult females are chestnut brown on head, 
legs and scrotum, and a reddish color on the rear half of the body.   
Nymphs are about the size of a poppy seed and the larvae are 
about the size of a period at the end of a sentence. 

The life cycle takes two years to complete.  The adults are 
most active from mid-September to mid-November, but activity 
continues any time the temperature is above 38 degrees F.  Adults 
may also be found in the spring.  Eggs are laid in spring and 
hatch in late summer into tiny six-legged larvae.  After feeding, 
usually on small rodents or birds, the larvae transform into 
nymphs.  The nymphs remain inactive until 
the following spring (May through July) 
when they seek hosts such as small mam-
mals or birds, but they readily feed on hu-
mans and their pets.  After a blood meal, 
nymphs molt into adults, which seek larger 
hosts in the fall.  Ticks acquire Lyme dis-
ease by feeding on an infected host.  Most 
cases of Lyme disease are transmitted from 
May through July, when nymphal-stage 
ticks are active. 

When a deer tick attaches to a host, it 
spits bioactive substances into the host as 
well as “cementing” itself to the skin.  Tick 
saliva often causes a skin reaction within 
18-72 hours.  This is not the classic “bull’s 
eye” rash associated with Lyme disease.  It 
is common to have a small red lesion 

where a tick was attached.  After removing a tick, wash the area 
and apply an antiseptic.  A deer tick must remain attached for a 
certain length of time in order to transmit the Lyme-causing bac-
terium.  Adult ticks need to be attached for approximately 48 
hours, nymphs, 24 hours. If you discover a tick that is not en-
gorged, it probably has been on for less than 24 hours and is 
unlikely to have transmitted Lyme disease to the host. 

A certain percentage of ticks will carry other tick borne dis-
eases such as Babesiosis and Anaplasmosis.  Research conducted 
on Cape Cod has shown that approximately 50% of adults and 
20% of the nymphs carry the Lyme disease organism, while 15% 
of the adults carry Babesiosis, while 35% carry Anaplasmosis.  
Approximately 5% of adult ticks carry all three organisms. 

Prevention is the key!  Thorough tick checks should be done 
after working in grassy or brushy areas.  Toss clothing worn out-
doors into a dryer and run it on high for ten minutes. Shower 
shortly after working in tick habitat. Insect repellents are one of 
the first lines of defense against ticks and the diseases they can 
transmit.  The most common products contain DEET and are 
applied to skin. An alternative strategy is to apply repellent or 
toxicant products (usually permethrin) to clothing or other fabrics 
rather than directly on the skin, and can last several launderings. 
There are even commercially available pre-treated clothes. 

If you find a tick that is engorged, it can be sent to the Umass 
Tick Assessment Lab to see if it carries the Lyme disease bacte-
rium.  Go to www.umass.edu/tick  for submittal information. 

Tick Facts… What You Need to Know 
By Roberta Clark, Umass Extension Specialist  



Larry Kelley, President  & John Stempek, Coordinator  
 
The Vermont Golf Association is please to announce that ten 

Vermont high school seniors have been awarded four year schol-
arships by the VGA Scholarship committee. 

 
This year’s recipients are: 
Magen Bissell*  Rutland High School 
Natalie McGary  Enosburg Falls HS 
Christine Milne  Harwood UHS 
Joseph Meade  Harwood UHS 
Aaron Mullen  Hartford High School 
Desmond Dana  Springfield HS 
Matthew Bortz  BFA St. Albans 
William Start   Randolph UHS 
Carlton Kellogg  Proctor High School 
Andrew Bower  Mill River UHS 
 
Each student receives $1,000 per year for four years.  The 

scholarship fund is an effort by the Vermont Golf Association, 

Vermont Women’s Golf Association, Vermont Senior’s Golf 
Assoc., Vermont PGA and the Vermont Golf Course Superinten-
dent’s Association. 

 
Sincerely, 
 
Vermont Golf Association Scholarship Fund, Inc. 
John Stempek 
Scholarship Coordinator 
 
*  Megan Bissell is the daughter of Peter Bissell, superinten-

dent at the Green Mtn. National G.C.  The VtGCSA has been 
contributing $1,000 per year to the VGA scholarship fund. 

 

Equipment For Sale 
 

2000 Turfco Meter-R-Matic Topdresser   
  

Universal Truck Mount 60”,  Fits Cushman/Textron 
TurfTruckster, Other mounting kits available from Turfco 

Good Condition Asking $1,000.00 
 

Greg Bean, Orleans C.C.,  802-754-2960 

VERMONT GOLF ASSOCIATION 
SCHOLARSHIP FUND, INC. 

Sean Kennedy 
802.558.4009 

skennedy@agriumat 



With the recently completed U.S. Open, held at the Congres-
sional C.C. in Maryland, I thought it might be interesting to see 
what the maintenance standards were for the event. 

Fairways 
• Width ranges from 18 to 35 yards, averaging 25 yards 

wide in the primary landing zones. 
• Grass type is predominantly Penncross creeping bentgrass 

along with other varieties interseeded over the years. 
• Mowing height is 0.345” 

Tees 
• Grass type is Penncross creeping bentgrass 
• Mowing height is 0.345” 

Greens 
• Greens were rebuilt in 2009 to USGA specs and estab-

lished with a blend of Penn A-1 and A-4 bentgrass 
• Mowing height is 0.10” 
• Collars & Approaches were mowed at 0.310” 
• Target Stimpmeter reading was 14-14.5’ 
• Irrigation was only by hand watering with the goal to 

achieve firmness without compromising the turfgrass 
health.  Soil moisture meters were utilized along with wet-
ting agents. 

Roughs 
• Grass type is perennial ryegrass in the intermediate rough 

and turf-type tall fescue in the primary rough. 
• Intermediate rough was 6’ wide on both sides of the fair-

way, mowed at 0.875” 
• Primary rough around greens was 

mowed at 3” 
• First cut primary rough around 

fairways was mowed at 2.75-
3.25” depending on the length of 
the hole 

• Second cut primary rough was 
mowed at 4”. 

• Bunkers all had new sand in-
stalled and were hand raked only 
during the event. 

 
The maintenance crew at Congres-

sional is 55 strong plus 3 mechanics dur-
ing the event.  There were also 120 vol-
unteers during the event, mostly superin-
tendents and assistants from other clubs. 

The volunteers were housed in dorms at nearby American Uni-
versity and both the crew and all volunteers were fed breakfast, 
lunch and dinner each day prepared by the Congressional C.C. 
chef and staff.  The typical work day during the event started with 
a morning shift from 4:00AM—8:00AM, followed by an after-
noon shift from 4:30PM—9:30PM and the staff remained on the 
property all day in case of rain. 

The extra equipment brought in for the event was 6 walking 
greens mowers, 4 walking collar mowers, 8 turf rollers, 4 walking 
tee  mowers, 19 five-plex fairway mowers, 3 rotary rough mow-
ers, 3 rotary rough units with 9-foot cutting widths, 2 rotary 
rough units with 6-foot cutting widths, 1 reel rough unit with 6’ 
cutting width, 2 mechanical bunker rakes, 22 maintenance carts 
and 36 squeegees.   

All principal in-play areas were mowed every day, greens, tees 
& fairways were mowed twice per day. 

2011 U.S. Open Congressional C.C. Fact Sheet 



Please remember that meeting cancel-
lations must be made 24 hours in advance 
of the meeting. Cancellations without this 
notice will result in a cancellation fee. 

 Regardless, give as much notice as pos-
sible if you do have to cancel and please be 
considerate of your fellow superintendents 
who so graciously host our monthly meet-
ings.   THANKS! 

control of grass & sedge species, Reduced 
risk pesticide and IPM to Minimize golfer 
hazard, Vegetative buffer strips for mitiga-
tion of golf course runoff, Water conserva-
tion for golf with species selection and 
wetting agents, Field efficacy testing of 
off-patent Turf fungicides, Breeding of 
improved bentgrass varieties for low man-
agement input, New monitoring methods 
for turf insect pests,  and constructed wet-
lands for reclamation of equipment wash 
water. 

There will also be a Golf 
Course Fungicide Resis-
tance Field kit demonstra-
tion after lunch for those 
interested in staying. 

Participants can get up to 
3 pesticide recertification 
credits by staying through 
the whole event or just two 
credits if not attending the 
after lunch program.  This is 
an excellent opportunity to 
stay abreast of the latest 
research and get your ques-
tions answered!!! 

Membership News 

Heartfelt condolences go out to retired 
VtGCSA member Frank Lamphier and 
family on the recent passing of his wife 
after a long illness.  All your friends in the 
golf industry are thinking of you and wish 
you the best in these difficult times.  We 
hope to see you at an upcoming meeting 
soon! 

Welcome to the following new members 
of the Association: 

Andrew Wilder, Associate Member rep-
resenting New England Turf; 

Nathan Biggs, Ast. Superintendent at 
the Country Club of Vermont, Class C; 

Jacob D Wilkinson, Ast. Superintendent 
at Ralph Myhre Golf course, Class C; 

Brant C Clayton, Facility member rep-
resentative for Copley Country Club; 

Doug Pollock, Facility member repre-
sentative at Killington Golf Club; 

We look forward to getting to know you 
at an upcoming meeting and welcome to 
the association! 

UMASS Turf Research Field Day 2011 

The University of Massachusetts, Stock-
bridge school of Agriculture will once 
again be hosting it’s annual Turf Research 
Field Day on July 21, 2011. 

The program starts at 8:00AM at the 
Joseph Troll Turf Research Center in Deer-
field, MA.  The day is packed with educa-
tional events and turf vendor exhibits all 
followed by a barbeque lunch.  

You can catch up on the latest research  
being done and ask questions of the lead-
ing turfgrass researchers in the Northeast!   

Some of the ongoing research  being 
done this year includes;  Efficient Irriga-
tion for Recreational turf, Post emergence 

Education Opportunity 

2011 NEWSLETTER 
ARTICLE CONTEST! 

 
PRIZES FOR BEST MEMBER ARTICLES  

   
  FIRST PRIZE        $ 100.00 
  SECOND PRIZE    $    50.00 
  THIRD PRIZE       $    25.00 
 

(STARTS WITH JAN 2010 ISSUE) 
 

PRIZES AWARDED AT THE ANNUAL HOLIDAY 
BRUNCH IN DECEMBER 

New Members 

Meeting Policy Reminder  Condolences 




