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Excessive moisture 
in the upper profile 
of the 2nd green 
creates softer 
surfaces indicated 
by the foot printing 
observed during the 
visit.  

INTRODUCTION 
 
This report is provided for the Turf Advisory Service (TAS) visit conducted on July 15, 
2008. 
 
I enjoyed the opportunity to return to Highland Golf Club to conduct this TAS visit.  We 
toured the golf course and discussed many topics.  However, the primary focus involved 
the poorly drained 2nd, 7th and 11th greens.  We examined the soil profiles, looked at the 
growing environments in which the greens are located, reviewed a physical soil analysis 
report and also discussed the options available to improve the soils, drainage and 
performance of those greens.  A number of other maintenance topics were also covered 
and included general management programs for tees, thatch management, sand bunker 
renovation, the operating budget, trees and a number of other subjects that will be 
covered in this report. 
 
GREENS 
 
The visual appearance of the greens is good, but looks can be deceiving.  The root 
systems in a number of the greens are shallow, leaving the turf vulnerable to summer 
stress and disease.  A number of surfaces of the greens were also soft and the soils 
wet.  The soft conditions impact the ability to provide the surface firmness that is 
needed to provide smooth ball roll and adequate speed that is desired by the golfers.  
The softer surfaces are also more prone to mechanical injury from traffic and 
maintenance practices.  The wet soils will compact, reducing oxygen to dangerous 
levels in the root zone.   The 2nd, 3rd, 7th and 11th greens are retaining the most moisture 
and had the softest surfaces.  The drainage installation completed on the 6th green 
since our last visit has improved conditions there.   
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A physical soil analysis was completed for several greens.  Results indicated that the 
native soils below a 1” depth contained over 40% silt and more than 10% clay.  Water 
movement through the clay silt soils was less than 1” per hour, illustrating the extremely 
slow drainage and the source of the wet conditions.  Organic matter content near the 
surface of the greens is also in excess of 4%.  The high levels of organic matter, 
especially in a sand based green, retain excess moisture near the surface.  The 
following recommendations were provided to correct the drainage problems and create 
firmer surfaces. 
 

·  Core cultivation is critical for all of the greens.  I strongly recommend that you 
implement a hollow tine core cultivation practice using 5/8” hollow tines in May 
and in late August or early September.  Remove the aerification cores and 
backfill the holes completely to the surface with straight sand.  Strong 
consideration should be given to upgrading your aerification equipment for the 
putting greens.  The hollow tine core cultivation is the best means to reduce the 
organic mat found near the surface of the greens and is also the best tool for 
modifying the upper 3”-4” of the greens with sand.  It is critical to extend the 
sand modification deeper than the current 1” depth so that a more vigorous root 
system can be maintained during the summer season.  

 
·  The deep aerification program should be continued with the Verti-Drain 

machine in the spring or fall season.  However, the Floyd-McKay Drill & Fill 
machine is another form of deep aerification that would be more effective for 
modifying the soil profiles more deeply on the 3rd, 6th and 7th and 8th greens 
where the soils are poor.  The drill-and-fill operation would be completed for at 
least 2-3 consecutive seasons or until you are satisfied that the native soil 
greens have been modified adequately to improve internal drainage.  The Verti-
Drain operation should continue to be completed if the drill-and-fill operation is 
not used.  That too will fracture the compacted native soils and help move 
water more deeply into the profiles.  The Verti-Drain practice can also be 
implemented in the spring season in conjunction with the hollow tine core 
cultivation recommended earlier.  The Verti-Drain operation would be 
completed with 1/2” or even smaller 5/16” spiking tines if desired. 

 
·  I cannot overemphasize the importance of the sand topdressing program for 

your greens.  Light sand topdressing will help with the soil modification and the 
organic matter management programs.  The light sand applications should be 
made on a 2-3 week schedule during the season.  This will help to keep the soil 
profiles more uniform and will smooth and firm the surfaces.  Purchase a spin-
type topdressing applicator to make the applications more quickly.  Several of 
the spinner applicators have been demonstrated.  I agree with the idea to buy 
one of the applicators that will provide both light and heavier volume 
applications to increase the machines versatility.    
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Trees along 
the left side 
of the 3rd 
hole block 
site lines to 
the green 
and are 
blocking air 
circulation 
over the 
green. 
 

·  The sand slit drainage system has improved #6 green.  The slit drainage option 
should be considered for the 3rd, 7th and 8th greens if those greens are not to be 
rebuilt.  The sand slit drainage is important for moving water out of the native 
soil greens.  This will allow the surfaces to drain down more quickly so that 
higher levels of oxygen can be maintained in the root zone.  This will allow the 
roots to grow more vigorously and to be maintained at a deeper depth.  An 
interceptor drain can be installed above the 3rd green to catch seepage water 
before it reaches the green.  Some ideas regarding the installation of the 
curtain or interceptor drain were covered during the visit. 

 
·  Both the 3rd and 7th greens are good candidates for complete reconstruction.  

The soils used to build the 3rd green are of extremely poor quality.  The green 
is also very small in size with some traffic issues.  Rebuilding the green will 
allow you to move it further from the property’s boundary, create a slightly 
larger surface for more effective traffic distribution and would also replace the 
poor quality soils with a sand based root zone and internal drainage system.  
Rebuilding the 7th green would also allow you to modify its severe design to 
provide a larger green surface with more cupping areas and wider access to 
improve traffic flow. 

 
·  The tree work that has been completed since our last visit has been helpful for 

the green sites.  Additional work is required to increase sunlight and air 
circulation that will improve the drainage in the greens.  The added sun and air 
circulation will help to dry the surfaces through increased evaporation and more 
vigorous growth.  Remove a white pine tree from the left side of #2 green.  The 
tree was planted too close to the green and will have a significant impact on the 
turf and surface playability as the tree matures.  A white pine tree should also 
be removed from the left side of #4 green to improve the growing environment 
there.  Air circulation is probably limited at this site.  Remove smaller trees and 
underbrush in the wood lines adjacent to the green to gain additional air 
circulation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Highland Golf Club 
August 4, 2008 
Page 5 

Root prune around the back perimeter of #5 green.  Air circulation around the 
6th green complex is very limited.  The lack of air circulation raises 
temperatures and humidity over the green complex to dangerous levels. 
Remove more trees along the back and right sides of the green to gain more 
natural air circulation from the perimeter of the property.  Add a fan if necessary 
to provide the circulation if it can not be obtained naturally.  Several spruce 
trees growing on the left side of #6 green should also be removed to improve 
#7 tee and hopefully gain more air circulation over the green site.  Try to 
remove more of the underbrush and the dense tree planting along the left side 
of #7 green to gain more air circulation there.  We discussed removing a 
number of trees along the wood line at that location to create a greater view 
across the golf course and for air circulation purposes.  Thin an oak tree from 
the stand behind #8 green.  I realize this is a protective screen planting.  The 
recommendation is provided more so for the benefit of the remaining trees that 
are densely planted at the site. 
 

Mowing Programs 
 
Implement a hand-mowing program for the greens.  The smaller greens will benefit from 
walk-behind mowers.  The smaller machines will create less wear injury especially 
around collars and green surround areas where there is limited room to operate triplex 
machines.  Hand mowers will provide a very good quality cut and should be safer over 
the greens during wet weather periods when the surfaces are soft. 
 
The surfaces can be improved further with vertical mowing.  The vertical mowing helps 
to thin the turf and to stand the plants more upright.  Vertical mowing is usually 
completed in conjunction with the light topdressing in the spring and early summer 
seasons.  Vertical mowing units should be purchased for the triplex machines so that 
the practice can be completed more readily. 
 
Winter Injury 
 
The low-lying pocket on the front portion of #7 green collects water.  The grasses in this 
low pocket will always be susceptible to winter freeze injury.  Use a cup cutter to install 
a dry well in late fall in that low pocket.  This may remove some of the surface water 
from the low pocket during the winter months.  Strong consideration can be given to 
renovating the front tier if the turf is again damaged.  The low pocket would be graded 
so that the water moves more freely off of the surface.  We can discuss that type of 
project in more detail should this portion of the green suffer further winter injury or 
decline in the future.  Rebuilding the green complex is another option that will address 
the surface drainage and other design issues. 
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Restoration 
 
Restoring the greens back to their original dimensions would reestablish lost hole 
locations. Restoring the greens is an involved process that will require a number of 
years of soil preparation before any changes can be made. Aggressive core cultivation 
will be required to modify the soils and reduce organic material in the areas that will be 
converted back to green.  We also discussed modifying some of the mowing patterns on 
approach areas leading to greens.  Opening up the left side approach on the 4th green 
should be considered so that a more effective bump-and-run shot can be played into the 
green’s surface.  
 
TEES 
 
General Maintenance 
 
All of the tees should be core cultivated in both the spring and late summer or fall 
seasons.  The soil cores can be processed on the surface, the thatch removed and the 
surfaces topdressed heavily with straight sand.  The more aggressive core cultivation 
will have a similar effect on the surfaces as was discussed earlier for putting greens.  
The hand-mowing program that has been implemented since our last visit has been 
very beneficial for the tee boxes.  Well done.  A solid divot repair program is also in 
place and is helping to maintain turf cover on the tees. 
 
There are a number tees that were damaged at the time of this visit.  The hot, humid 
and wet weather severely weakened tees growing in difficult environments.  The 
weakened turf also suffered from disease and a fertilizer application.  It will probably be 
difficult to recover those surfaces in the heat of the summer season.  You can try to core 
cultivate and slice seed 7th and 12th tees with perennial ryegrass that should offer some 
surface cover for the remainder of the summer season.  However, the 3rd tee is a good 
candidate for regrassing with short-cut Kentucky bluegrass in the fall season when the 
tee can be closed to play.   
 
Both 3rd, 7th and 12th tee complexes are impacted by poor growing environments.  
Cutback the brush along the left and backside of the 3rd tee boxes to improve air 
circulation at this site.  This is a very hot and stale environment where the higher heat 
index is impacting the turf.  Some additional trees might be removed from the back and 
back right side of the tee to gain more morning sun in the spring and fall seasons.  It 
would also be helpful to cut trees back along the entire left side of the 3rd hole so that 
more of the tee will be used for play. 
 
The 7th tee also suffered damage.  The newly renovated tee has not yet established and 
is therefore more susceptible to traffic and summer stress.  The tee was built with a 
severe slope from front to back.  The native loam soils used to construct the tee were 
very compacted.  Remove two and preferably four spruce trees from the left side of the 
tee to allow some morning sun to reach the turf.  Remove an ash and a maple tree from 
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the right side of the tee to gain additional sun and to gain more use of the right half of 
the tee.  Trees along the right wood line of the hole should also be cutback to eliminate 
their interference with play.  The tee was overseeded prior to the visit.  Repeat the 
overseeding work again several weeks following this visit to see if the surface can be 
reestablished.  The tee may have to be regrassed later in the fall season after play has 
slowed.  The tee should be covered with a geotextile fabric in late fall to extend the 
growing season and to protect it from play.  I also recommend using the Verti-Drain over 
the tee in the fall season to try to fracture the compacted native soils in the root zone.  
Consider rebuilding the tee in the future to level the surface.  At that time the existing 
soils can be re-graded to create a new subbase.  Utilize a 7:2:1 or 6:4 blended 
construction mix for the root zone.  The mix would be applied at a 6”-8” depth over the 
subbase soils.  The short-cut Kentucky bluegrass continues to be the most practical 
option for this tee. 
 
Additional trees should be removed from the left side of the 2nd tee boxes to gain more 
sun on the surfaces and to improve air circulation.  The wood lines adjacent to the tees 
should also be cutback so that the entire surfaces can be utilized.  White pine trees 
located on the left side of the 8th tee are beginning to impact the tee and are blocking 
some very nice views of the golf course.  They should be removed or kept pruned back 
to prevent them from interfering with play off of the tee.  It will also be important to root 
prune along the perimeter of this tee and any others located near mature tree plantings 
to eliminate tree root competition.  The root pruning can be completed with a power 
trencher or earth saw with a trench being cut down to a 20” depth.  
 
No. 9 Tee 
 
The 9th tee is unlevel.  Much of the surface cannot be used for play because of the 
unlevel condition.  It should be renovated to level the surface. 
 
FAIRWAYS 
 
General Maintenance 
 
The fairway surfaces were tight and of good quality.  There were few weeds and 
surfaces were uniform.  Thatch levels vary throughout the golf course.  The 
thatch/organic mat was excessive in the 2nd fairway.  The mat layer restricts rooting and 
retains excessive moisture. The shallow root system is more susceptible to summer 
patch disease and wilt stress especially if hot and wet weather conditions occur. 
Fairways with the mat condition need to be core cultivated in both the spring and fall 
seasons.  The coring holes will provide open channels for root development and water 
movement and will greatly reduce any surface damage throughout the summer season.  
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Compacted soils and an organic mat found in the 2nd fairway impact 
drainage and lead to a shallow rooted annual bluegrass turf that is 
susceptible to disease, heat stress and damage from cart traffic. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The quality of the surfaces is due in part to the high mowing frequency that is being 
used together with the growth regulator applications.  The labor situation is very tight.  
Consider dropping the mowing frequency down to three days per week.  This should not 
have a significant impact on surface quality and will free-up labor for other tasks on the 
golf course. 
 
Dollar spot is the primary disease of concern in the fairways.  Again, the shallow rooted 
turf on the 2nd fairway will be susceptible to root pathogens that could also lead to 
significant turf loss.  The disease management program should include monthly 
applications against dollar spot disease.  The applications will also suppress other 
disease pathogens, leading to improved surface conditions through the summer 
season.  There were some annual bluegrass weevils active in the perimeter of the 2nd 
fairway.  The damage is minimal and not of great concern at this point.  Allowing some 
weevil activity will remove unwanted annual bluegrass, which will naturally be replaced 
by more durable creeping bentgrass.  It was good to hear that an application against 
white grubs has been made this season to reduce feeding damage from those insects. 
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ADDITIONAL COMMENTS 
 
Maintenance Facility 
 
The changes made to the maintenance area have been very good.  The additional 
storage space and improved working facility has made the operations safer and more 
efficient.  The additional storage will also protect the equipment.  Well done. 
 
The equipment wash area remains a weak point of the operations.  The rinsate waters 
are being drained into a woodland area where water can peculate through the soils.  
That should provide some protection of the ground water.  Eventually, an equipment 
wash-pad will have to be considered for the operation.  A storage area for topdressing, 
bunker sand and other loose aggregates will be helpful.  Currently, the sand is stored in 
an open area where there is a good deal of loss and a potential for contamination.  
Storage bins will eliminate that concern.  
 
Sand Bunkers 
 
The sand bunkers have a number of problems.  The sands are heavily contaminated 
with soils and rock, which leaves them firm and inconsistent.  Washouts and poor 
drainage continue to contaminate the sand with rock and soils.  The poor drainage and 
washout also requires large labor inputs that would be better utilized on general 
maintenance of the golf course.  A sand bunker renovation program is required to 
address these issues.  The renovation program should be completed under the 
guidance of a golf course architect if possible.  The architect ideally would maintain the 
original design intent of the sand bunkers to keep a consistent design theme.  The 
bunkers would be designed to prevent outside water from reaching the bunker cavity.  
Sand accumulations in the greenside bunker banks would be removed down to the 
original soils and the contours of the banks reestablished.  Slit drainage would be added 
throughout the bunker cavity to help prevent washouts and address the internal 
drainage needs.  We discussed some drainage options that are commonly used.  I have 
enclosed some articles that discuss the bunker renovation work in more detail.   
 
Rock contamination is also an issue.  It is likely many of the rocks that we observed in 

the bunkers are a result of the washouts that 
are occurring.  There is a chance that rock can 
also heave up through the soils during the 
winter season.  Bunker liners are used to 
prevent contamination of this type.  There are 
various open mesh materials that can be 
utilized in conjunction with properly designed 
drainage to reduce the washouts and prevent 
rocks from migrating into the sand.  We also 
discussed using sod as a bio-layer to keep 
rocks from migrating upward.  The sod would 
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be installed after the bunker cavity is developed and the slit drainage installed.  The sod 
would be installed over the cavity of the bunker and allowed to establish through the fall 
and winter seasons.  It would then be treated with a nonselective herbicide before 
adding sand in the spring.  The sod layer should remain intact for a number of years 
without any concerns.  The picture shown on the previous page illustrates this technique 
that is now being used at a few golf courses in the Northeast. 
 
The sand quality is not good.  Unfortunately, there is little that can be done in the short-
term to improve the playability of the bunkers except to continue to cultivate the hard 
sands following any rain events to soften the surfaces.  Rocks will have to be removed 
as the bunkers are raked.  New sand can be added to the bunkers but only if it is 
needed to maintain adequate sand levels for play.  Adding new sands will improve 
conditions but only on a very short-term basis as those sands will quickly become 
contaminated with rock and soils and as firm as existing conditions.  The only real 
solution is to completely renovate the bunkers to address the poor design issues. 
 
Budget/Labor 
 
The man-hours used to maintain the golf course remains low in comparison to other 
private 9-hole facilities I visit.  I commend the staff for the course conditions they are 
providing with the current level of available man-hours.  Mr. Esposito is spending far too 
many hours at the golf course and trying to compensate for the labor deficiencies and 
meet his maintenance objectives.  Adding two additional employees for the primary 
playing season would allow Mr. Esposito more time to manage the operations and make 
it possible to implement more practices such as hand-mowing greens.  In fact, 
additional labor will be a necessity if many of the recommendations in this report are to 
be implemented.  I realize that there is a finite set of resources available to operate the 
golf course.  However, the membership must also realize that sufficient staffing and 
materials must be made available if a level of conditioning comparable to other golf 
courses in the area is to be maintained.  
 
 
 
 
 
 
 
 
 
 
Equipment 
 
The equipment inventory has been kept up- to-date. There are several equipment items 
that should be added to the inventory to improve the operations and meet the 
maintenance objectives with the greens.  A new Toro ProCore greens aerator will 

 
9-Hole Golf Courses 

 
Location  

2007 
Man-Hours Per Week 

(Peak Season)  

Bellevue GC Melrose, MA 326 
Birchwood Country Club  Westport, CT 300  
Lexington GC Lexington, MA 270 
Norfolk GC Westwood, MA 400 
Whitinsville GC Whitinsville, MA  455 
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improve the staff’s ability to cultivate the greens and complete the practices 
recommended earlier.  A new spinner topdressing applicator, hand greens mowers, and 
vertical mowing units should be made available as well to improve the maintenance 
programs on the greens. 
 
Cart Paths  
 
A more extensive cart path system should be developed so that golf carts can be used 
with less disruption.  Allowing cart traffic on weaker, poorly drained fairways will damage 
the turf and cause the surfaces to decline.  The decision to allow carts on the golf 
course should be left to the discretion of Mr. Esposito, who has the responsibility for 
maintaining your golf course.  Developing a more effective cart path system will be 
helpful in that regard.  
   
CONCLUSION 
 
The golf course membership has been fortunate to be provided with a good golf course 
at a very economical cost.  However, the membership must anticipate increased 
spending for the operating and capital budgets if the golf course is to be improved 
further. Mr. Esposito has been doing a good job with very little resources.  
Unfortunately, he is stretched too thin.  The problems with the greens are not obvious to 
most golfers.  However, the greens are old, poorly drained and contain large 
populations of annual bluegrass.  Turf loss during difficult weather conditions is not out 
of the question because of those factors.  A number of greens should be rebuilt 
because of the poor soil conditions and or designs.  However, adding drainage, 
completing the tree work, and an aggressive cultivation and topdressing program will 
improve the older greens, making it possible to keep them in decent condition when 
weather conditions permit.  
 
Do not hesitate to contact the office if there are any questions regarding the 
recommendations in this report or should you wish to discuss rebuilding and renovation 
options.  I will also be happy to provide sources for some golf course architects, builders 
to help plan and facilitate the larger projects.  Please keep me informed on the progress 
of the greens and hopefully I will be able to return to the golf course later in the summer 
season to check the condition of the surfaces at that time.  Best wishes for the 
remainder of the season. 
 
Sincerely, 
 

 
James E. Skorulski, Senior Agronomist 
Northeast Region Green Section 
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JES/jc 
 
cc: Mr. Chad R. Esposito, Superintendent 
 Mr. Pete Maier, Green Chairman 
 Mr. Howard Gura, President  
 
Reprints:  Sometimes Successful Agronomy Means Starting Over  

     http://turf.lib.msu.edu/1980s/1989/890701.pdf 
Optimizing The Turfgrass Canopy Environment With Fans  
     http://turf.lib.msu.edu/1990s/1996/960709.pdf 
Aeration and Topdressing for the 21st Century  
     http://turf.lib.msu.edu/2000s/2003/030301.pdf 
A Useful Technique in Sand Bunker Renovation  
    http://turf.lib.msu.edu/1980s/1986/860316.pdf 
Bunkers (Excerpt from Building Golf Holes for Good Turf Management)  

  
Enclosures: Equipment Leasing Examples  
 
 


