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2013 Irrigation System Assessment

2013 Irrigation System Assessment



The Town of Cedaredge contracted with Irrigation Technologies
in 2013 for an irrigation system assessment.



Staff was aware of weaknesses within the system but needed a
comprehensive study to effectively communicate the state of
the system. The formal assessment also utilized tools and
equipment that the Town does not own.



A detailed report was provided to the Town outlining the areas
within the irrigation system that need to be addressed.



Staff has taken the assessment and implemented
recommendations within the allocated budgets.

Control System Recommendations


“The flow manager portion of the database needs to have the defined flow
limits redefined to match more closely the 5 fps rule, especially in the larger
diameter pipes. Pipe fatigue and damage will occur when a large volume of
water moving at a high velocity and is suddenly stopped.”




“Adjust the runtimes to match the type of sprinkler, either full circle or part
circle.”




Updated

Updated

“Build a map that can be used in the Central Computer. The files are already
available and reside within the map folder of the central computer. The map
will help the golf staff during operation of the system.”


This recommendation is an operational preference. The documents are available
but staff prefers to run off the as-builts.

Sprinkler Head Recommendations


The golf course has over 1,200 sprinkler heads with an individual replacement
cost of $150-225.



“Adjust sprinklers to the same pressure discharge.”




The sprinkler heads that can be adjusted have been

“Install the same nozzle in the same model sprinkler. Select a nozzle that will
provide a minimum throw of 65’ with the pressure available at the sprinkler
head.”


Still in progress



“It is important to note that sprinkler heads need to have the same nozzle,
pressure, and spacing to apply a uniform application of water.”



“Replace worn nozzles with new.”

System Pressure Recommendations


“Improve the pressure for the heads on the front 9.”




“Clean out the valve box that contains the pressure reducing valve. Install a
pressure gauge on the upstream side and downstream side of the valve. That
will allow for a quick check to see if the valve is functioning properly.”




Pumping station recommendations on next slide

Rebuilt

“Have the PRV checked for proper operation as soon as possible and at the
start of each irrigation season, The suggested maximum operating pressure
for Class 200 PVC pipe is 160 psi. If the PRV valve is not operating properly
some portions of the pipe network could be subject to pressure in excess of
160 psi.”


Addressed

Pumping Station Recommendations


“Contact a pump company to examine the existing pump components and start the
station. Identify the flow rate and pressure that the 10 hp pump will supply.”


Pump is original to the course. Was turned on in 08/09 but did not improve pressure on
the course. Was damaged by a lightning strike and not covered by insurance so it was not
replaced or rebuilt.



Replace the pump and motor if it does not provide 800GPM with 50 psi boost, for a
station discharge pressure of 90 psi.



Consider replacing the pump station with a pre-fabricated pump station from
Rainbird, Flowtronex, or Watertronics. These companies specialize in building
pumping stations for golf course applications.”



“Install a simple and inexpensive wye strainer type filter to prevent debris from
entering the mainline pipe network.”


Filters have been researched but the plan for a pump and filter needs to be formulated
together. This doesn’t mean that they have to be purchased at the same time but
planning for adequate room for both pieces of equipment is important.

Outstanding Recommendations


Pump replacement.



Wye Strainer.

2018 Irrigation Master Plan

2018 Irrigation Master Plan


All affordable recommendation from the 2013 assessment had been addressed
and it was critical to start planning for significant upgrades to the aging
irrigation system.



The 2018 study outlined a plan to start repairing and replacing parts of the
irrigation system that have gone beyond their useful life.

Recommendations by Priority


Pump station needs to be replaced.




Install new control wire to each remote control valve. Replace remote control
valves that stick open, convert greens loops to valve in head sprinklers.




$147,000

$180,750

Change out the 70 full circle sprinklers for part circle sprinklers. (This would
create dry area on the rough)


$10,500



Install new 45’ radius sprinklers at tee complexes 15-18



Construct a larger water storage reservoir.


$300,000

Funding Attempts for the Golf Course





2015 Town wide sales tax for parks and recreation


56% no



44% yes

2020 General Improvement District


53% no



47% yes
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Executive Summary

The irrigation system at the Cedaredge Golf Club is an automatic block zone type irrigation system controlled
by a 2 wire decoder system that communicates to a central irrigation computer located in the clubhouse. The
Cirrus level software is the premium control software from Rainbird and allows for good control. An initial
review of the database indicates that the sprinkler flow rates need to be checked and the flow manager
database needs to be have the branch and flow zone capacities reduced.
The sprinklers that irrigate the course are a collection of older impact style sprinklers, Rainbird model 47 and
51, and newer gear driven Rainbird model Eagle 700 and 750. There is a wide variety of nozzle sizes and
sprinkler head pressure settings. The different nozzles and pressure settings are limiting the performance of
the sprinklers. The sprinkler performance testing via catch can took place in two (2) separate locations, 5
fairway and 10 fairway. The irrigation system was operated in the same manner as a normal irrigation cycle
during the testing process. The two (2) test area results are 48% and 66% distribution uniformity (DU)
respectively. 48% is a poor rating and 66% is a fair to good rating.
The pipe that delivers the water to the sprinklers is constructed of poly vinyl chloride (PVC) and is the standard
pipe material for underground irrigation systems of this type and age. The irrigation system is comprised of a
mainline pipe that ranges in size from 12” at the source pond near E Main St and NE 4th Street, to 3” pipe
crossing the range. The mainline pipe that services the front 9 holes is piped through a 10 horsepower (hp)
pump located behind 4 green. At the current time the pump is not operational so the front 9 holes are
operating as a gravity fed system. The front 9 system does not have enough pressure for the sprinklers to
operate at an adequate level of performance. The back nine holes also rely on gravity to supply the necessary
pressure to operate the sprinklers, and with the exception of hole 18, there is adequate pressure to operate
the sprinklers.
Pressure monitoring equipment was installed at the pump station and three (3) mainline locations around the
course during an overnight irrigation cycle. The monitoring equipment records the dynamic pressure at one
minute intervals. The pressure at the locations varied from a high of 140 psi to a low of 38psi. The sprinklers
perform most efficiently at 80 psi. The low delivery pressure is severely impacting the performance of the
sprinklers and is the main reason for the thin turf areas.

Cedaredge Golf Club Irrigation
System Assessment

Irrigation System Components
Control System
The control system at Cedaredge Golf Club is the Rainbird Cirrus software. It is the highest level of control
software offered by Rainbird. Each station within the database is defined by sprinkler model type, sprinkler
arc, decoder address, flow rate, area of coverage, station flow, and flow manager assignment. The flow
manager portion of the database controls when the sprinkler zone can turn on based on available flow
capacity of the pipe network. The larger the diameter of the pipe, the greater volume of water that can safely
flow through the pipe. The industry standard is to limit the velocity of water through a pipe to 5 feet per
second (fps). Higher velocities can cause pipes to be damaged. The chart below identifies the pipe size, the
maximum recommended flow rate based on the 5fps rule, the flow rate currently defined in the database, and
the amount that the defined flow rate exceeds the recommended flow rate. There will be some instances in
the smaller diameter pipe sizes (2.5” & 2.”) that due to the number of sprinkler heads on a zone, the actual
flow rate will have to exceed the recommended flow rate.

Pipe Size
12”

Maximum
Recommended
Flow at 5FPS
1600 GPM

Defined
Flow in the
Flow Manager
2500 GPM

Exceeds
Recommended
Flow by
900 GPM

8”

700 GPM

900 GPM

200 GPM

6”

425 GPM

650‐450 GPM

225‐25 GPM

4”

200 GPM

225 GPM

25 GPM

3”

120 GPM

125 GPM

5 GPM

2.5”

80 GPM

150‐100 GPM

70‐30 GPM

2”

55 GPM

150‐100 GPM

95‐45 GPM

A second item of note in the database, all the sprinkler run times are the same. The sprinkler zones with part
circle heads should be half the run time as the sprinklers with the full circle heads because the part circle
heads will apply twice as much water as a full circle in the same amount of time, assuming the part circle
heads are adjusted to a 180 degree arc.
Control System Recommendation




The flow manager portion of the database needs to have the defined flow limits redefined to match
more closely the 5 fps rule, especially in the larger diameter pipes. Pipe fatigue and damage will occur
when a large volume of water moving at a high velocity and is suddenly stopped.
Adjust the runtimes to match the type of sprinkler, either full circle or part circle.
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Control System Recommendation continued


Build a map that can be used in the Central Computer. The files are already available and reside within
the map folder of the central computer. The map will help the golf staff during the operation of the
system.

Picture 1. Catch Can Collection Setup ‐ 5 Fairway

Sprinklers
There are four basic models of sprinklers in place at Cedaredge. The Rainbird 51, a full circle arc brass
construction impact sprinkler, the Rainbird 47, an adjustable arc brass construction sprinkler, the Rainbird
Eagle 700, a full circle gear driven plastic construction sprinkler, and the Eagle 750, an adjustable arc gear
driven sprinkler. The majority of 51’s and 47’s are located on holes 1‐9 and the majority of Eagle series heads
are on holes 10‐18. All the sprinklers have a built in pressure regulator that is designed to optimize the
performance of the sprinkler. Ideally, all the sprinklers on the system should have the pressure regulator
factory set to the same pressure. This is not the case at Cedaredge. Pressure regulator settings vary from 50
to 60 to 70 to 80 psi. Sprinkler performance would improve if the pressure regulators were set to a uniform
setting on all the sprinklers. The sprinklers perform best at 80psi, unfortunately on most of the front nine
holes; the gravity fed system does not supply 80 psi. Refer to the static head model shown in graph 2.
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Picture 2 & 3. Collected volumes of water in the catch cans. Volumes shown are in ml.

During the data collection process, two (2) areas had the sprinkler application performance tested (picture 1).
A number of catch cans were placed in the fairway area and the sprinklers were operated during a normal
overnight irrigation cycle. The sprinklers in the test area were GPS mapped and the water collected in the
catch cans was noted during (see pictures 2 &3).
Sprinkler application performance is defined by a sprinklers ability to apply a uniform amount of water across
its range of throw. This is termed Distribution Uniformity or DU. A sprinklers DU is expressed as a percentage.
80% and greater is considered excellent, 70% good, 60% fair and 50% or lower is poor. The two test areas, 5
fairway and 10 fairway performed at 48% DU and 66% DU respectively. To help understand why the areas
tested as they did, additional data collection occurred.
The operating pressure of several of the sprinklers was checked and the average pressure for the heads on 5
fairway is 45‐48 pounds per square inch (psi). The pressure of the heads on hole 10 was in the 75‐78 psi range
(see pictures 4 &5). The sprinkler heads must have a discharge pressure of 80psi to attain the 65’ radius of
throw that matches the sprinkler head spacing. The sprinklers on 5 fairway are not performing at an
acceptable level due to lack of pressure. The heads on hole 10 have adequate pressure.
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Pictures 4 &5 Sprinkler head pressure testing during operation. The sprinkler on the left is on hole 5 and has an
operational pressure of less than 50 psi. The picture on the right is a sprinkler between the driving range and
hole 10, with an operational pressure of 78psi. Optimal operating pressure is 80 psi.

Pictures 6 & 7 – Head spacing on 5 fairway and 10 fairway. Spacing is relatively uniform and is not limiting the
performance of the sprinklers. The ideal spacing is 65’.
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Pictures 8,9,10 – All three heads shown are the same Rainbird model 51 sprinkler. Note the nozzle wear in the
left picture at the 4 o’clock position. A non‐visibly worn nozzle appears in the middle picture. The picture on the
right shows a plastic nozzle in the same model. Three of the same head, three different nozzle
conditions/types.
There is a wide variety of nozzles in the sprinklers at Cedaredge. Different nozzles apply different amounts of
water and can have a different radius of throw. To maximize sprinkler uniformity performance, the same
nozzle needs to be in the same model sprinkler. It is important that the sprinkler flow rate noted in the central
computer database match as closely as possible the flow rate of the nozzle. This allows for accurate water use
and application data.

Sprinkler Performance
The sprinklers are designed to have a radius of throw that will reach other surrounding sprinklers. This is
referred to as ‘head to head coverage’. Because of the low pressure on the front 9 holes, very few of the
sprinklers have the necessary head to head coverage. Without the head to head coverage, the sprinklers need
to run longer to help mask the inefficient application of water, and in some cases thin turf will result (see
picture 11).
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Picture 11. Hole 5 fairway, inadequate sprinkler pressure is the leading cause of the thin/brown turf. The other
heads that help irrigate this area do not have ‘head to head’ coverage and also contribute to the poor turf
condition. Note the nozzle stream is only irrigating to the near edge of the brown turf (see arrow).
Sprinkler Head Recommendations





Adjust sprinklers to the same pressure discharge.
Install the same nozzle in the same model sprinkler. Select a nozzle that will provide a minimum throw
of 65’ with the pressure available at the sprinkler head.
It is important to note that sprinkler heads need to have the same nozzle, pressure, and spacing to
apply a uniform application of water.
Replace worn nozzles with new.

System Pressure Monitoring
To understand the pressure that is available during the irrigation cycle, (4) pressure monitoring devices were
installed during an overnight irrigation cycle. Devices were installed at the pump station, 4 fairway, 5 green,
and 13 fairway (see graph 1). The pressure at the pump station, 4 fairway and 5 green is very low, between 38‐
75 psi. Keep in mind that the sprinklers perform best with 80 psi at the head. The pressure at 13 fairway is
actually higher than it needs to be and could be reduced at the existing pressure reducing valve (PRV) located
near 11 green. The PRV was examined during the site visit and was found to be covered with soil inside the
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valve box. The PRV should be cleaned and checked at the beginning of every season to verify that it is
operating as designed. Based on the collected pressure data the PRV is working, but a pressure spike that
occurred around 1:00am and another around 4:00am raise some concern that the valve should be looked at
and adjusted as needed.

Graph 1. Pressure monitoring at the four locations around the course (full size graph in appendices).

A static pressure model (graph 2) was developed to identify the pressure at each hole. A GPS position was collected at
each tee, fairway and green location for each hole, along with an elevation point for the pump station and the source
pond located off the course. The pressure on the front 9 is not enough to allow the sprinklers to perform at an
acceptable level of performance. The pump station needs to supplement the head pressure that is supplied from the
source pond.

Cedaredge Golf Club Irrigation
System Assessment

Graph 2. Static pressure model of each tee, fairway, and green area.

System Pressure Recommendations





Improve the pressure for the heads on the front 9.
Clean out the valve box that contains the pressure reducing valve. Install a pressure gauge on the
upstream side and downstream side of the valve. That will allow for a quick check to see if the valve is
functioning properly.
Have the PRV checked for proper operation as soon as possible and at the start of each irrigation
season. The suggested maximum operating pressure for Class 200 PVC pipe is 160 psi. If the PRV valve
is not operating properly some portions of the pipe network could be subject to pressure in excess of
160psi.
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Pumping Station
The pump station near 4 green contains two (2) pumps. One of the pumps is a 15hp pump that supplies water
to the cemetery. The second pump is a variable frequency drive (VFD) controlled 10 hp pump that can provide
water to the holes on the front 9. The pump is supplied water from an off‐site pond located at E Main Street
and NE 4th. The source pond is located approximately 130’ higher than the pump station. The difference in
elevation provides approximately 56 pounds of static pressure to the pump station. At the current time the
pump is not operational. During the data collection process, it was determined that even if the pump was
operational it is not sized properly to provide the necessary volume or pressure for the front 9 holes. An initial
design analysis identified that a properly selected 40hp pump and motor would be able to supply 800 GPM
flow rate with a 50 psi boost. The boost would allow the sprinklers on the front 9 to operate at 80 psi and
greatly improve the performance of the irrigation system.

Picture 12. Pump station. The 10hp motor is in the foreground part of the picture.
Pump Station Recommendations





Contact a pump company to examine the existing pump components and start the station. Identify the
flow rate and pressure that the 10 hp pump will supply.
Replace the pump and motor if it does not provide 800GPM with a 50psi boost, for a station discharge
pressure of 90 psi.
Consider replacing the pump station with a pre‐fabricated pump station from Rainbird, Flowtronex or
Watertronics. These companies specialize in building pumping stations for golf course applications.
Install a simple and inexpensive wye strainer type filter to prevent debris from entering the mainline
pipe network.
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Recommendations by Priority
1. The irrigation system at Cedaredge is not performing at an acceptable level. The pressure available
from the source pond is not enough to properly irrigate the front nine holes. A top priority is to start
the existing pump and identify how much pressure and volume that pump will produce. If the pump
does not provide at least 90 psi discharge pressure, the equipment needs to be replaced.
2. Clean out the valve box that contains the PRV valve near 11 green and check the valve for proper
operation.
3. Adjust all the sprinklers to the same discharge pressure. The pressure regulator on the sprinkler heads
can be adjusted from the top of the sprinkler with a small flat blade screwdriver.
4. Edit the flow manager portion of the database to limit the flow through the pipe network to 5 feet per
second.
5. Install the same nozzle in all the sprinklers and edit the central computer database to reflect the
changes.
6. Adjust the run times in the central computer to match the sprinkler type, either full circle or part circle.
7. Install a wye strainer or similar type of filter on the system to prevent debris from entering the
mainline pipe.
8. Assemble the map for use in the central computer. The files are in place in the map folder of the
central computer.

