
A Tale of Two Bunkers 
 
This is the start of the tale of the two bunkers. For those of you that are new to this golf course 
maintenance stuff I will be trying to keep you informed on not only what we are planning but 
what we are doing and what problems we are (and we always do) run into.  
 
First, what we are planning. We will be grassing in the two fairway bunkers on the left side of #16 
fairway. 
 
Why you ask? Very good question. Two reasons...They are terrible bunkers to maintain. They 
don't drain anymore (I will get to that...).With the rains this 
year these bunkers have been under water more than they 
have been dry. In addition, I'm trying to reduce the total 
number of acres of sand on the course from 2.02 to about 1 
acre. (Oh, by the way, an acre is 43,560 square feet.) About 
4 times the size of your average home lot. 

 
Let me add in a 
third thing that 
has nothing to do 
with the bunkers 
themselves. Cart path drainage. If you have been 
through that area after a heavy downpour the cart path 
passable [for those who care enough about golf course 
conditions drive slowly through the water] but with 
standing water. You probably have noticed the hand dug 
ditch to help expedite the removal of said rainwater. 
This actually goes to a 4" Catch Basin drain installed by 

the original contractor in 1997.  Notice water does not get there on its own?  {That is another 
story.}  I want the cart path to be clear of rainwater so the golfers who do not care about the con-
ditions have no excuse for leaving the cart path when it is cart path only on the backside. (If you 
are wondering how I can get away with saying this please refer to Cart Damage Photos, those who 
really care about the course will agree and those who don't care about the course aren't reading 
this anyway.) 
What we are doing (and what we have done).  So far, we have pumped the bunkers dry. Re-
moved the sand, located the internal drainage, removed the contami-
nated pea gravel from around the tile and removed the clogged and 
crushed drain tile. (That is what you can see.) 
What you can't see. We did a flush test. That means we take a 125 
foot of irrigation hose. Dismantle a sprinkler head, and connect the 
hose, put it down the drain line in bunker #61 (YES, they all have a 
number) and see what drain water comes out?  In this case, it flooded 



bunker #60 before exiting the drain toward the green and finally exiting the SWREB "Storm Wa-
ter Retention Evaporation Basin" located in front of #14 tees.  We placed the hose in the tile of 
#60 and it backed up into the bunker and flooded #61...then moved to the inlet by the cart path 
(the one the contractor installed).  We proceeded to flood bunkers # 60 AND #61!!!  YEA, and 
proceed to the drain toward the green. 
 
What we learned. the drainage sucks (But we already knew that!).  Second, the drain by the cart 
path is higher than the bunkers.  Third, Bunker #61 drainage is higher than bunker #60 even 
though bunker #61 is down flow of bunker #60 going to the drain closer to the green.  Fourth, 
bunkers drain SSSIS. (That is from my intro to Economics Professor in...1979.  ("Slow, Slow, 
Slow, Inconceivably Slow.") 
 
We then shot the grades.  That we take out the tripod, transit, level rod.  Level the transit, walk 
around shouting numbers at each other. All of this while in play being bombarded with tee shots 
careening off the adjacent trees and the cart path.  (By the length of some of these shots, I may 
need to add a tee farther back!) 
 
What we learned. The outflow drain is at height X.  The bottom of #61 > X.  The bottom of #61> 
#60 > X.  Catch Basin is also > X & > #60 & #61.The problem is that even though X< everything 
else, we need to put pipe in the ground.  At a depth of 1'.So that means we need< #60-1' & #61-1' 
& CB -1'.So with all of this math we have learned that… 
WATER RUNS DOWN HILL! 
 
Good, that also means that if I put new drain lines in (When we 
cleaned out bunker #61 we found tree roots in the drain trench.) 
they should drain better than what we have now. 
 
Here is the newest problem... Good Drainage should flow1-2% 
(down hill). That means if you graph a drain line on the XY 
axis, it should fall off the page to the bottom right corner. But, in 
"Real Life" it means for every 100' of pipe, it should be going 
down 1-2'. We have a run of 140'.That means for good drainage we should have a minimum fall of 
1.4' or 16.8"  from the bottom of the drain line in Bunker #60 to the bottom of the main drain to-
wards the green...we have a fall of...(drum roll please!)...6"...Yes...6 inches.   Shuzzbutt. 
 
Ok, what does that mean? It means I cannot use the coiled up corrugated plastic drain tile for the 
installation. Corrugated tile loses 20% flow due to its corrugations.  I must now purchase a ver-
sion of N-12 smooth wall inside and corrugated outside. Plus fittings.  A trip to Discount Drainage 
to see if what I have planned will work. 
 
Bunker Renovation... It's easy... just pull out the old sand and throw in some sod. 
 
And you thought I just grew grass for a living? 
 Trenching should start Monday July 11, 2011 



Oh, by the way...we haven't talked about the reshaping the face of #60 so it doesn't have a slope 
greater than 20% which would exceed the Manufacturer's Operation Section for Safe Golf Cart 
Use.  (I wonder if that takes into account an over application of potent potables?) (A Six Pack.) 
 
Mark A. Novotny CGCS 
 
7/16/11  

It's been a week.  The plan to start trenching Monday 
July 11thright out the window on Friday July 8th.  We 
checked out the trencher, (Oil, grease, battery) every-
thing looked OK.  I had Shawn pre-stage the trencher 
out on #16 so it would be ready to go Monday morn-
ing at 6:00am.  I start that early because it is away 
from all of houses.  Most noisy projects I try to wait 
until 8:00am if I am near the neighbors.  (That regular 
maintenance has to be done before the golfers start playing...sorry neighbors.) 
 
As Shawn delivered the trencher, I asked him to raise boom up. When he tried, it would move 
very slowly, so I had to push it up. I just figured we needed to 'exercise' the pivot point to get the 
grease worked-in since we haven't used it this year. Then it wouldn't move at all. Back on the 
trailer...back to the shop...to be torn down and repaired, it will be ready next Thursday morning. 
 
Thursday, we trailer it to #16 and do two short exit trenches out of bunkers #60 & #61.  Works 
fine! 
 
Friday (yesterday), in the morning 6:00 as planned with my first two guys Nick and Tony. For 
me...a quick run around the front side. Which actually became...fix a sprinkler head, solve a prob-
lem Erik, chat with Kyle B. about pin positions and the traffic patterns he was seeing in ap-
proaches, dew patterns on greens (as he trades his cart with Erik), call from Noah...have him re-
dot collars, paint a new drop area on #7, watch Jeff fish out a tee marker from the pond (with a 
shovel), confirm with Bob he would be finished with rough before heading to his doctors appoint-
ment,...to the shop. 

Nick & Tony near the catch basin 
where we are going to tie in and 
had a problem with the drill bit.  
Back to the shop. (In the mean 
time... Nick & Tony reset the 
transit verify the grades to get 
the new numbers.)  It is a special 
order 3-7/8" hole saw for a. The 
inside alignment bit is bent from 

the last use. Back to the shop. Get the correct allen wrench 
get a new (albeit shorter) bit. Back to #16.Go to attach the hole saw, it doesn't fit. New bit...doesn't 
fit. to the shop. the new connection, get a new battery...Back to #16. 



Not bad...8:30...I'm ready to make a trench. 

 Get trenching, shooting the grade at the same time.  The rest of the 
crew arrives the main trench is in but I run out of depth. I am able 
to trench 30’ and we will need about 36”.  The 40’ will have to be 
done with a mattocks and trench shovels through rocks and tree 
roots. The soil is the density somewhere between Feldspar and 
Quartz (thanks mohs).  We actually hit a granite rock! (Ok, hand 
digging the trench sucks.)  It is 6” wide and 30” deep. Handles are 
from 36” to 48” long. You have to stand with one leg in the trench (hope you have an inseam 
greater than 30”) can’t turn your foot. To hit the bottom of the trench with your hands actually 
within the trench wall while swinging with enough force to “ring the strong man bell” at a county 
fair.  Five guys taking turns took three hours. (Ok, hand digging the trench really really sucks.) 

 
Next, the grade needs to be verified and re-verified and re-re-
verified. We have 7 tenths of a foot fall in 140’.slope 
of .005%, flat. If we have any high spots in the pipe and the 
system doesn’t flow any better than the last one.  With that, 
we have the hand-trenched section that IS flat. 
 
 
Off to lunch. 
 
 
 
 

 
Return to finish trenching the spurs (side runs off the 
main run) verify grade, add pipe, backfill...easy peasy.  
 
 
 
 

Oh yeah, did I mention there were other drain lines and 
irrigation lines in the area? was hoping to miss the origi-
nal drainage lines (which I did) but, I didn’t know if I 
would hit the Irrigation lines (which I did) was at 16” the second was at 8” over a third one and 
didn’t cut it. have no idea what that may be other than scrap.  I don’t think I told you, the area just 
before bunker #60 with all of the mounds and this year the wet and roped off area...it is a bury pit.
(At least that is the rumor I heard during construction.)  Bury pits are (usually out of play [this one 
is not]) areas where the accumulation of small debris is buried during construction and then 
mounds are created over them. Debris is usually the rocks, sticks, hard clay, and miscellaneous 
stuff that is picked up when they are getting the surface ready to seed.  Well, the area where we 
are working and going to drain is part of the bury pit.  The sticks compost, they settle creating 
“bird baths” (construction term for puddles).  We will go in and try to level or slope these areas to 
reduce the puddling.  This happens every three to five years and will probably not go away in my 
lifetime. On occasion, very very rarely, once in a millennium, some non-organic matter may be 
accidentally make its way into the bury pit… the third pipe. 



 
 
 
 
So, here is where we are right now. Main run is in 
and covered with soil (not completed).  Lateral 
runs going to the wet area of the bury pit and low 
area by the cart path are trenched. We finish the 
grade by determining if we go under or over the 
irrigation pipes. Add catch basin(s); repair the irri-
gation lines, backfill soil prep, seed. 
 
 
 
 

 
 
 
 
Now that is the main drainage runs of the pro-
ject, we will then go into the bunker drains and 
make sure they run down hill to the main run.  
We will probably need to raise the base of #60.  
Then get the bunkers ready for sod. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Keep coming back for future updates: 



8-13-11 Update: 
 
Let me catch you up on the progress of 
#16 Fairway bunker project.  We have 
been taking pictures but I haven’t been 
reporting daily activities. (I have been 
reporting on other things and you should 
be out golfing and seeing our progress.) 
 
After the main run went in and had a 
preliminary backfill. We got some 
rain...About 3”.  The new drainage 
worked very well!  Yeah!  No puddles 
on the cart path and nothing in the bun-
kers!  Again...Yeah!! 
 
The time we spent to shoot the grade 
and make sure the water had the oppor-
tunity t to run downhill was worth the 
effort.  (I’m not sure the contractor ex-
hibited the same effort and attention to 
detail.) 
 
 

 
 



So I decided that since we were making a 
mess out there and everything was ground un-
der repair, let’s make a bigger mess.  So, we 
started adding another spur to the main drain 
that is going to the puddle in the sink hole in 
the bury pit.  We would also add French drains 
(3” trenches 6” deep filled with pea gravel.) to 
the other moist areas around the bury pit.  (I 
know French drains don’t work very 
long...but, these are in an area that settles and 
changes so rapidly that we have to rework the 
area every 3-5 years anyway.)  At least they 
should help for the next few years. 

 
 
 
 
 
 
 
 
 
 
 



We then Roto Tilled the bunker edges to 
smooth out the transitions between the old 
sod and the new sod going into the bun-
ker.  We will need to soften the slope on 
the fairway side so that carts can drive 
through the area once established. 
We added soil from the edging of cart 
paths and hauled material in from the 
compost pile. 

 
 
Get a finish float on the trenches and seed. 
 
 

 
 
 



8/19/11 
We can concentrate on getting the final grade and prep for sod. 

 
 
 
 
 
 
 

 
Well you guessed it...Rain after the rough 
grade was completed.   
 

 
About 3/4”...just enough to wash some of 
the sides down to the drain.  At least we 
know the drain works! 
 

 
 
The silt accumulated showing us exactly 
how to finish the final grade. 
 
 



A couple of days to dry out and then...More rain another 3”. 

The most important thing we learned from the rain was...The drainage works as we 
planned.  The water that was on the path lasted about two hours and was passable 
when play arrived.  The second thing was the water puddle at the drain is where we 
want the deepest water to accumulate.  It is not gathered in the bunkers or on the path.  
It is past the landing area and past the trees and gathered at the drain.  This means the 
majority of the landing zone will remain playable longer. 
 
Another drying period and I decided I would chance seeding the bunker with the 
chance of rain being the next 7 days.  The forecast was for cooler temperatures fog 
and a chance for rain every day.  If I seed now the grass may be up in as little as three 
days and not wash before it germinates. 

 
 



We seeded on the 8th.   
 
We saw visible “needles” on the 11th.  
“Needles” are the first grass blades 
emerging from the soil.  Single blades 
about 1/4-1/2” in length.  Most people 
would not notice them. 

  But, if you look hard you would be able 
to see them.  By the 13th when the above 
pictures were taken...you can see the lar-
ger “needles’ and a green tint of grass. 
 

Eleven days later on the 24th . 
 
You can see the grass development.  There 
is a consistent coverage across the area.  
The thin areas have grass that is just not 
as tall as the surrounding areas. 
 

 
We just add fertilizer through the fall and 
it will be ready for nest season. 
 
We will be continuing on bunker 60 this 
fall.  We have to add a lot of fill to get the 
bunker to drain properly.  



8-19-2011 
 
We have seen much growth in #61 since in the last few 
weeks.  So much so that we attempted to cut it.  This is 
what happened.  So we need to repair it with some sod 
and it will be as good as new. 
 
When doing the initial grading and shooting numbers 
we realized that we were needing to raise the drain and 
subsequently, the bottom of the bunker to get the sys-
tem to drain properly. 

So we started laying out the drain 
tile in the bottom of the bunker.  
I’m sure you want to ask... “How is  
it going to drain and how will I be 
able to play out of it with plastic 
pipe sticking out of the ground?” 
 
Well, I have a trick for this...We ac-
tually will raise the base of the bun-
ker the amount needed to cover the 
pipe and get you a good playing 
surface.   
 
 

  
We essentially use 5/4” deck material as 
forms (such as for concrete) to create a drain-

age ditch above ground.  Then we backfill the in-
side of the forms with drainage gravel.  
 



Once completed we can then fill the outside of 
the forms with suitable soil to grow grass!  Es-
sentially we have created an above ground 
drainage ditch. 

 
 
We then started to haul 
the soil to get to grade.     
 
 

 
We knew we had to take down the mound on the 
right side for cart safety so we used that soil to 
tie into the drain line and create a catch basin for 
speedy water removal.  
 



 
We brought in the tractor with the 
roto-tiller to loosen the soil so we 
could remove the mound and re-
grade the earth.  Multiple trips 
around the bunker and a good opera-
tor pushing the soil to the drain and 
we were ready for final detail and 
hand raking. 
 

 
Once you get the final float we 
use the tires of the sand machine 
to compact the base so we do not 
experience significant wash outs 
if we get a heavy rain before the 
sod goes down. 
 
(This is probably the most fun 
part of the job!) 
 

At this point we add some fertilizer under the 
sod and then begin the sod process.  The proc-
ess is very simple.  We cut the sod we grow 
behind our building in our  sod nursery.  The 
nursery actually contains the same type of sod 
we use around the course.  We have Bluegrass 
Rough, bentgrass at tee and greens height, 
close rough height.  We then 
gather our sod cutter the trail-
ers and a lot of man power and 
start to move sod from one 
place to another.  
 
 
 
 



 
 
 
We keep moving the sod until 1).  We get 
finished with the area we need to sod. 2) We 
run out of sod in our nursery. 
 
 
 

 
We have actually finished and the 
area has been cut and open for play. 
  

 

 
We won’t open it to cart traffic until mid sum-
mer.  We need to let the soil compact and get a 
few mowings so 
we do not do an-
other… 
                                                                                                                                             
.                                  .         We don’t need another repair.  


