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9A-1

City of Laramie, Wyoming Parks Irrigation “Audit” 

Prepared by: 
Wyss Associates, Inc. 
Rapid City, South Dakota 

Introduction 

Americans have always valued the beauty and functions of our landscapes.  Billions of dollars are 
invested annually on the enhancement and maintenance of our landscapes.  With water consumption 
becoming a serious issue in western states, the need for water conservation is paramount.  Cities need 
to save and extend their water supplies and protect water quality while enabling citizens to maintain 
healthy, functional and appealing landscapes.  The City of Laramie has the opportunity to be a leader 
in demonstrating sound irrigation practices and educating the public about water conserving irrigation 
methods.  Turf and landscape irrigation is one of the most visible uses of water in an urban setting and 
the City must demonstrate their understanding and value of the resource and the technology that 
delivers it. 

This appendix presents the findings of a brief study of irrigation practices within several Laramie parks 
and makes recommendations to the improvement of irrigation practices, water conservation 
opportunities, and overall operation of the irrigation systems within the parks studied.  The city parks 
that were reviewed for the study were Optimist Park, Scout Park, Undine Park and Washington Park.  
While not reviewed, the University of Wyoming has several large open green spaces where the 
recommendations within this report can be implemented to help conserve water resources on the 
campus.  Also, while the golf courses were not reviewed, Best Management Practices (BMPs) for golf 
courses are included with this report.  These Irrigation BMPs can be applied as applicable to the golf 
courses located in Laramie. 

Approach

In the fall of 2005, Wyss Associates, Inc. conducted a site study of the previously mentioned city parks 
to review the existing irrigation systems and their operation.  While not a comprehensive or formal 
irrigation audit, the site study reviewed several irrigation issues such as irrigation head types, 
irrigation head placement, types of irrigated zones (i.e. turf, shaded areas, sports areas, planting beds, 
etc.), controllers, water supply and distribution, and overall operation of the systems. 

After all the sites were reviewed, overall Best Management Practices (BMPs) for the irrigation systems 
were developed for implementation by the City of Laramie when prudent and practical for the City.  
These Irrigation BMPs will help conserve water, reduce long-term annual operating costs, reduce 
irrigation runoff, and help reduce soil erosion. 

General Findings 

During the review of the park sites, very similar issues were encountered in most of the parks.   Some 
of the more common issues were: 

1. Improper placement of irrigation heads. 
2. Overspray onto surrounding pavements or over walkways. 
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3. Improper setting height of irrigation heads. 
4. No separation of irrigation zones for different irrigation requirements within the parks. 
5. Aging irrigation equipment including controllers, heads, and backflow devices. 
6. Some of the parks, at the time of the study, did not have metering devices on the irrigation 

systems. 
7. Pressure regulation was not observed on any of the systems reviewed. 
8. Low head drainage (Scout Park) 

With the implementation of sound irrigation design, operation, maintenance practices, and the 
resolution of the above issues, the City of Laramie will be able to dramatically reduce water use for 
irrigation while still providing well maintained and visually attractive park settings throughout the 
city.

Irrigation Review of Specific Laramie Parks 

Kiwanis Park 

A review of the irrigation system was held at Kiwanis Park and the following irrigation issues were 
noted:

1. A rain sensor was present on the system for Kiwanis Park. 
2. No water regulating devices were installed on the system. 
3. The types of heads present in the park are pop-up impact rotors.  No separate watering zones 

were noted throughout the park.  All areas in the park receive the same type of irrigation 
watering.

4. A large number of the heads are set too low in the turf and the turf is interfering with their 
spray pattern. 

5. The park contains 18 irrigation stations with a 4 day per week programming with run time of 23 
minutes per station. 

6. According to the Irrigation Utilization Reports for the past 10 years, the average annual water 
usage for irrigation in Kiwanis Park is 5.044 MG per year. 

Washington Park West/East 

The following observations were made at Washington Park East/West: 

1. This park has some very distinctly different irrigation needs.  One the west side of the park a 
mature tree canopy shades much of the park.  On the east side of the park, there are sports 
fields in full sun with very different watering needs. 

2. No water regulating devices were installed on the system. 
3. The heads present were pop-up impact heads.  It does not appear that watering zones are 

differentiated between sunny areas vs. shady areas or lawn areas vs. landscaped areas. 
4. The irrigation head placement allows irrigation to cross paved walking areas. 
5. Again a number of the heads are set too low and the grass is affecting the spray patterns. 
6. The west side of the park contains 18 irrigation stations with run time set at 30 mins per zone.  

The east side of the park contains 10 irrigation stations with run time set at 27 mins per zone. 
7. The park uses approximately 9.0 MG per year total. 
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Scout Park 

The following observations were made at Scout Park: 

1. Scout Park is a fairly new park and is primarily wide open.  The park is mostly sports turf for 
soccer fields with some lower lying areas used for storm water detention purposes. 

2. No water regulating devices were installed on the system. 
3. The heads present were a newer style gear driven rotor. 
4. It was noted that the system layout did not account for grade changes from the road down to 

the field levels.  Because of this, there is water loss due to head seepage from high areas to the 
lower areas. 

5. Again a number of the heads are set too low and the grass is affecting the spray patterns. 
6. Scout Park (#1) contains 23 irrigation stations with run time set at 30 mins per zone.  
7. According to the Irrigation Water Utilization Reports for the last 5 years, the park uses on 

average approximately 5.075 MG per year. 

Turf and Landscape Irrigation Best Management Practices (T&L BMPs) 

Recently, the Irrigation Association has developed a set of turf and landscape irrigation BMPs for use in 
a wide range of activities from policy making to implementation of sound irrigation practices.  The 
definition of a turf and landscape irrigation BMP is “a voluntary irrigation practice that is designed to 
reduce water usage and protect water quality.  A turf and landscape irrigation BMP is economical, 
practical, and sustainable and maintains a healthy, functional landscape without exceeding the water 
requirements of the landscape.” 

The five Turf and Landscape Irrigation Best Management Practices include: 
1. Assure Overall Quality of the Irrigation System;  
2. Design the Irrigation System for the Efficient and Uniform Distribution of Water;  
3. Install the Irrigation System to Meet the Design Criteria;  
4. Maintain the Irrigation System for Optimum Performance; and\
5. Manage the Irrigation System to Respond to the Changing Requirement for Water in the 

Landscape. 

T&L BMP 1 - Assure Overall Quality of the Irrigation System 

The purpose of an irrigation system is to provide supplemental water when rainfall is not sufficient to 
maintain the turf and landscape for its intended purpose. A quality irrigation system and its proper 
management are required to distribute supplemental water in a way that adequately maintains plant 
health while conserving and protecting water resources and the environment. Assuring the overall 
quality of the system requires attention to system design, installation, maintenance and management, 
in particular: 

1. The irrigation system shall be designed to be efficient and to uniformly distribute the water. 
2. The irrigation system shall be installed according to the irrigation design specifications. 
3. The irrigation system shall be regularly maintained to preserve the integrity of the design and 

to sustain efficient operation. 
4. The irrigation schedule shall be managed to maintain a healthy and functional landscape with 

the minimum required amount of water. 
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Recommendations

1. Encourage the use of qualified irrigation designers when designing new or renovating existing 
irrigation systems in the City’s parks and open spaces. 

2. Perform routine inspections and maintenance of existing irrigation systems. 

3. Implement technologies that allow for  controller programming to respond to changing need for 
water in the landscape such as rain sensors, soil moisture probes, weather stations (for larger 
systems), central control systems, etc. 

4. Encourage the requirement of using qualified irrigation contractors for the installation and 
maintenance of new and existing irrigation systems. 

T&L BMP 2 - Design the Irrigation System for the Efficient and Uniform 
Distribution of Water 

The irrigation system shall be designed to be efficient and to uniformly distribute the water. Specific 
criteria that shall be considered in the design include soil type, slope, root depth, plant materials, 
microclimates, weather conditions and water source (e.g., quantity, quality and pressure). To conserve 
and protect water resources, the irrigation designer shall select appropriate equipment components 
that meet state and local code requirements and site requirements. 

Recommendations

1. Design irrigation systems to consider the direct conditions of the site such as soil types, sun 
exposure, wind conditions, topography, and specific vegetation requirements. 

2. Meet all applicable state and local codes including plumbing and electrical codes. 

3. Specify manufacturer, model, type, and size of all components to eliminate ambiguity at 
construction and to facilitate management of the system. The selection of pipe, electrical wire 
and other materials shall be based on design parameters, environmental conditions and code 
requirements.

4. Apply the following rules of maximum safe flow rate for municipal water suppliers with the 
lowest safe flow rate prevailing as the design guideline: 

a. The maximum allowable pressure loss through the meter should be less than 10% of the 
static pressure at the meter. 

b. The maximum flow rate through the meter should not exceed 75% of the maximum safe 
flow rate through the meter. 

c. The velocity of water through the service line supplying the meter should not exceed 7.5 
feet per second (fps). 

d. Select main and lateral pipe sizes so that the velocity of water moving through the 
irrigation pipe does not exceed state and local requirements, or the industry standard of 
5 fps. 
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5. Specify protection of the water source in accordance with state and local requirements. Where 
no requirements exist, assess the degree of hazard and specify the appropriate backflow 
prevention device. 

6. For commercial installations, specify a metering device that measures the total landscape water 
use separate from other use. For residential installations, a separate metering device is 
recommended.

7. For systems on a municipal supply, allow for a reduction in static pressure of up to 10 psi to 
accommodate possible expansion in the supply network. 

8. Specify pressure regulation where variable or excessive static pressure exists. 

9. Specify the recommended operating (working) pressure at the maximum design flow rate of the 
system.

10. Design the layout of heads and other emission devices for zero overspray across or onto a street, 
public driveway or sidewalk, parking area, building, fence, or adjoining property. Overspray 
may occur during operation of the irrigation system due to actual wind conditions that differ 
from the design criteria. 

11. Design sprinkler head spacing with a minimum of "head-to-head" coverage (minimum 50% of 
diameter) unless the coverage is designed for wind de-rating. Wind derating should be based 
on wind criteria for the time period that the system is normally run, typically nighttime. 

12. Use separate station/zones (hydrozones) for areas with dissimilar water or scheduling 
requirements.

13. When selecting system components, place a high priority on avoiding surface runoff.  Select 
components to keep the sprinkler precipitation rate below the infiltration rate of the soil and/or 
use repeat cycles to allow the water to soak into the root zone.  Separate station/zones for 
sprinklers at the top and toe of sloped areas. 

14. Locate sprinkler heads based on a thorough evaluation of physical, environmental, and 
hydraulic site conditions, including typical wind conditions during the normal irrigation 
period.

T&L BMP 3 - Install the Irrigation System to Meet the Design Criteria 

The irrigation system shall be installed according to the irrigation design specifications.  To conserve 
and protect water resources, the installed components shall meet the irrigation design specifications, 
manufacturer’s specifications, and state and local code requirements. The installation shall result in an 
efficient and uniform distribution of the water. The irrigation contractor or installer shall be licensed 
(and certified where applicable) and insured.
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T&L BMP 4 - Maintain the Irrigation System for Optimum Performance 

The irrigation system shall be regularly serviced to maintain the performance of the system as 
designed. To conserve and protect water resources and the environment, the serviced components shall 
meet the irrigation design specifications, manufacturer’s specifications, and state and local code 
requirements. The maintenance shall result in sustaining an efficient and uniform distribution of the 
water. The maintenance contractor, owner, manager, or irrigation contractor shall be licensed (and/or 
certified where applicable) and insured. 

Recommendations

1. Establish a periodic maintenance schedule for inspection and reporting performance conditions 
to the end-user (or owner) of the irrigation system. Report any deviations from the original 
design. Create a station/zone map for ease of system inspection and controller programming. 

2. Periodically review the system components to verify that the components meet the original 
design criteria for efficient operation and uniform distribution of water: 

a. Verify that the backflow prevention device is working correctly. 
b. Verify that the water supply and pressure are as stated in the design. 
c. Verify that pressure regulators are adjusted for desired operating pressure. 
d. Examine filters and clean filtration elements as required. 
e. Verify proper operation of the controller. Confirm correct date/time input and 

functional back-up battery. 
f. Verify that sensors used in the irrigation system are working properly and are within 

their calibration specifications. 
g. Adjust valves for proper flow and operation. Adjust valve flow regulators for desired 

closing speed. 
h. Verify that heads are properly adjusted – nozzle size, arc, radius, level and attitude with 

respect to slope. 
i. Repair or replace broken hardware and pipe; restore the system to its design 

specifications. 
j. Complete repairs in a timely manner to support the integrity of the irrigation design and 

to minimize the waste of water. 
k. Record any deviations from the original design. 
l. Test all repairs. 

3. Ensure that the replacement hardware used for system repairs matches the existing hardware, 
and is in accordance with the design. Aftermarket replacement nozzles may not match original 
parts well enough to preserve distribution uniformity and the precipitation rate. Conduct a 
performance audit every three to five years to assure that the system is working efficiently and 
with the desired DULQ and precipitation rate specifications. 

4. As plant material matures, trim or remove vegetation as required to preserve system 
performance. Add additional sprinklers or other hardware as required to compensate for 
blocked spray patterns or changes in the irrigation needs of the landscape. Ensure that system 
modifications are in keeping with design specifications and do not cause landscape water 
demand to exceed the hydraulic capacity of the system. 
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5. Establish a “winterization” protocol (if required) and a corresponding process for system 
activation in the spring. 

T&L BMP 5 - Manage the Irrigation System to Respond to the Changing 
Requirement for Water in the Landscape 

To conserve and protect water resources and the environment, the irrigation schedule shall be changed 
as required to provide supplemental water to maintain a functional and healthy turf and landscape 
with the minimum required amount of water. 

Recommendations

1. Create a site map showing, at a minimum, the location of each point of connection water meter, 
backflow prevention device, controller, station/zone valves, and landscape area served by each 
valve.

2. Ensure that a dedicated irrigation water meter has been installed for measuring both the 
irrigation water flow rate and the volume applied to the landscape. To facilitate managing 
irrigation water use, the water meter should have an electronic flow rate output signal for 
interfacing with a remote display or to controllers that can perform leak detection and water 
management. 

3. Periodically, verify that sensors and other components in the irrigation system are working 
properly. Inspect the irrigation system during operation. 

4. Periodically, visually verify that the plant material is healthy and that soil moisture is adequate. 
Use a soil probe to evaluate root depth, soil structure and moisture. 

5. Adjust the watering times (number of minutes) and the frequency of watering (daily, twice a 
week, etc.) based on weather conditions.  

6. Change your settings to adjust for seasonal differences and reset the timer when needed.  

7. Make sure spray and sprinkler heads are properly adjusted to avoid watering pavements and 
other non-landscape areas.  

8. Develop a separate drip watering schedule for trees, shrubs and flower beds.

9. Aerate in the spring and fall to loosen soil and reduce runoff 

Considerations for Golf Course Irrigation Systems 

Due to their high visibility and unique water needs, golf courses often become targets of criticism when 
discussing water conservation and water usage.  For many years, the golf industry has been 
researching ways to reduce water use and become less reliant on potable water use for the irrigation of 
golf courses.  The golf industry has taken a multi-faceted approach to the issue, including the 
development of 1) new grass varieties that use less water and are able to withstand poor water quality; 
2) new technologies that improve the efficiency of the irrigation system; 3) “best management 
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practices” in golf course maintenance that result in less water use; 4) alternative water sources that 
reduce or eliminate the use of potable water; 5) design concepts that minimize the area maintained 
with grasses that require considerable use of water; and 6) programs that educate golf course 
superintendents and other water users about water conservation opportunities. 

Improved Grasses That Require Less Water 

Several improved cultivars of buffalograss (Buchloe dactyloides), a native of the American Great 
Plains, have been developed by turfgrass breeders at the University of Nebraska.  Buffalograss can 
replace high water use grasses on fairways and roughs in a large geographic area of the Mid-West, 
resulting in water savings of 50% or more. 

The use of alternative grasses in fairways and roughs should be encouraged wherever possible to help 
reduce the water demand of golf courses in Laramie. 

Best Management Practices for Golf Course Irrigation 

Best Management Practices for water conservation could be described as the combination of proper 
plant selection and cultural maintenance practices that provide adequate turf quality while minimizing 
water use.  These could include: 

1. Selecting low-water-use turfgrasses, groundcovers, shrubs and trees for use on the course. 

2. Providing adequate levels of nutrients to the turf, including a balance of potassium and 
nitrogen, while avoiding excessive levels of nitrogen. 

3. Using mulches in shrub and perennial beds to reduce water evaporation losses. 

4. Adjusting mowing heights to the ideal levels, depending on the species and seasonal water use 
characteristics.

5. Using soil cultivation techniques such as spiking, slicing and core aerification to improve water 
infiltration and minimize runoff during irrigation and rain events. 

6. Improving drainage where needed to improve turf quality and health. 

7. Limiting cart traffic to paths to minimize turf wear and limit soil compaction. 

8. Cycling irrigation sessions to ensure good infiltration and minimize runoff. 

Golf Course Design Concepts that Save Water 

There are many innovative golf design concepts being implemented today to help save water. 

1. Careful earth shaping and good drainage design is used to collect runoff and sub-surface 
drainage water in on-site storage lakes. 

2. Turfed areas and water-demanding landscape areas are kept to a minimum, resulting in water 
savings off 50% or more. 
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3. The use of native grasses in golf course rough areas are becoming more prevalent helping to 
reduce the overall water budget of the golf course. 

With the implementation of the above golf course BMPs, significant water savings can be realized on 
the golf courses in Laramie. 

Review of Potential Irrigation Saving Practices 

This review will focus on a few of the Laramie parks studied during the site visits in the Fall of 2005.  
Costs of each water savings measure will be presented along with a potential water savings volume for 
each measure and a total estimated water savings for each park reviewed here.  These figures can easily 
translate to the other major open spaces within Laramie. 

Several water savings measures were investigated and they include: water pressure regulators, 
irrigation controller updates, rain shut off sensors, soil moisture sensors, creation of “hydrozones” 
within the parks, and routine maintenance & system adjustment. 

Water Pressure Regulators 

Irrigation systems are typically designed to run most efficiently at a certain water pressure.  For 
example spray heads are most efficient at around 30 psi of water pressure, rotor heads are most 
efficient with 60-80 psi.  There are two ways to regulate pressure on an irrigation system, one is control 
the entire system with a water pressure regulating valve at the point of connection and the other is by 
using pressure regulating valves on each zone.  If the system has a combination of spray heads and 
rotor heads, both types of pressure regulation may be needed to ensure optimum performance of the 
system.

For every 5 psi reduction in pressure, the water usage can be reduced by 6-8%.  For example if a system 
is running at 85 psi and is reduced to an optimum 70 psi, the potential water saving is 18-24%.  The 
costs and savings for specific parks are listed below: 

Park
Cost of 
Measure

Total Avg. 
MG/yr

Potential % 
Saved Total Saved MG 

Kiwanis $1300 5.044 MG 18% .90 MG/yr 
Undine $1000 5.097 MG 18% .92 MG/yr 
LaPrele $1000 5.101 MG 18% .92 MG/yr 
Washington East $750 3.312 MG 18% .60 MG/yr 
Washington West $1300 5.619 MG 18% 1.01 MG/yr 

Irrigation Controller Updates 

The installation of newer technology controller with built-in water saving measures is an excellent way 
to control the amount of water applied for irrigation purposes.  The following water saving features 
should be considered when selecting a new controller: 

1. Multiple start times – allows several shorter and more precise run times to reduce run-off. 
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2. Multiple independent programs – allows the watering schedule to be divided into smaller, 
more precise watering schedules for different “hydro zones” depending on sun exposure, plant 
materials, etc. 

3. Water Budget features – allows the adjustment of the watering schedules. 
4. Rain Delay – allows the schedule to be paused during rain events/periods and allows the 

program to resume when appropriate.  This can also be controlled by a Rain Sensor. 
5. Cycle/Soak capability – applies water at a rate according to the soils ability to absorb and retain 

it.  This helps reduce runoff and over watering. 

The costs and savings for specific parks are listed below: 

Park
Cost of 
Measure

Total Avg. 
MG/yr

Potential % 
Saved Total Saved MG 

Washington East $1500 5.044 MG 10% .50 MG/yr 
Washington West $3500 5.097 MG 15% .76 MG/yr 

Rain Shut-off and Soil Moisture Sensors 

Adding an automatic shut-off device can result in a 15-20% in water savings over the course of a 
watering season.  Every irrigation system within the City of Laramie should have a rain shut-off or soil 
moisture sensor installed on the system.  Rain shut-off sensors are fairly inexpensive and should be 
able to be installed for around $300 to $400 per system.  Soil moisture sensors and controls are more 
expensive to install and probably only make sense on larger irrigation systems for the larger Laramie 
Parks.  Systems with soil moisture sensors can expect to save around 30-50% of an irrigation budget.  
These systems range from $2,500 to $6,000 to install on an existing system.  The costs and water savings 
for specific parks are listed below: 

Rain Shut-off Sensors

Kiwanis Existing 5.044 MG 0% 0 MG/yr 
Optimist $400 3.750 MG 15% .56 MG/yr 
Undine $400 5.097 MG 15% .76 MG/yr 
LaPrele $400 5.101 MG 15% .77 MG/yr 

Scout #1 $400 5.075 MG 15% .76 MG/yr 
Washington East $400 3.312 MG 15% .50 MG/yr 
Washington West $400 5.619 MG 15% .84 MG/yr 

Soil Moisture Sensors

Park
Cost of 
Measure

Total Avg. 
MG/yr

Potential % 
Saved Total Saved MG 

Kiwanis $4000 5.044 MG 30% 2.02 MG/yr 

Optimist $2500 3.750 MG 40% 1.50 MG/yr 
Undine $2500 5.097 MG 50% 2.55 MG/yr 
LaPrele $5500 5.101 MG 40% 2.04 MG/yr 
Scout #1 $3000 5.075 MG 30% 1.52 MG/yr 
Washington East $3000 3.312 MG 30% .99 MG/yr 
Washington West $4000 5.619 MG 50% 2.81 MG/yr 
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Hydro-zone Creation 

The separation of irrigation zones into areas of different irrigation requirements makes a lot of sense in 
a number of parks reviewed in Laramie.  For example, Washington Park has very different irrigation 
needs from the area of the park that has mature trees versus the wide open lawn areas.  The separation 
of the irrigation programs to accommodate these different water requirements can save up to 30% 
water usage.  Generally speaking, the irrigation system should be able to be run 30% less were there is 
mature tree cover.  Currently, the zones within the park are all set to run at 30 mins per zone regardless 
of where the zones are within the park.  Changing to a “hydro-zone” concept should be able to be 
implemented at little to no cost.  Other parks where this concept could be used are in LaPrele Park, 
Undine Park, Kiwanis Park, and Optimist Park.  Other parks may also be able to incorporate this 
measure with little or no cost while providing the desired appearance for the park. 

Routine Maintenance & Adjustment 

The continued maintenance and adjustment of the irrigation systems should be already incorporated 
into the workload of maintaining Laramie’s parks.  However, this may need to be formalized into 
specific tasks, items to review, and formalized schedules for reviewing the irrigation systems.  The 
following items should be reviewed during these irrigation reviews for each specific park: 

1. Adjustment of Delivery Angle – make sure the heads aren’t spraying onto adjacent paved 
surfaces to reduce runoff and wasted water. 

2. Adjustment to Vertical – Make sure the heads are set to vertical.  The irrigation head’s 
distribution patterns change when the head tilts off vertical alignment. 

3. Adjust Head Height – A common problem noticed was heads being set too low in the turf and 
the turf affecting the irrigation pattern and throw. 

4. Replace Worn Nozzles/Heads – A worn nozzle can have a dramatic effect on the distribution 
pattern and quantity of water used.  These should be reviewed periodically to make sure every 
head is performing optimally. 

5. Maintain Proper Pressure – setting the system and/or zones to run at their optimum pressure 
reduces misting, the “donut effect” and other inefficient water delivery.  The use of a pressure 
regulating valve at the point of connection and/or pressure regulating control valves will help 
ensure efficient water use. 

6. Replace Leaky Valves – Over time, valves become worn and lose their sealing capability and 
may need maintenance to reduce leaking when they are shut down. 

Summary 

Through the review of the existing irrigation systems and the implementation of the Turf and 
Landscape Best Management Practices (T&G BMPs) and the Golf Course Irrigation BMPs, the City of 
Laramie can realize significant reduction of water usage for irrigation within its city parks.  As funding 
becomes available, it is strongly encouraged that the City of Laramie makes a dedicated effort to 
upgrade its public irrigation systems to implement the water conservation principals outlined in this 
report.  As water resources become increasingly scrutinized, the City of Laramie needs to be a 
proactive leader in water conservation and in educating its citizens on sound turf and landscape 
irrigation practices. 




































































































































































































































































































































































































