[image: image1.emf]Available Water

1 2 3 4 5 6 7 8 9 10

Soil water content between sprinklers

Available soil water

water

Adjusting Sprinklers for 
Sustainable Coverage  
Seminar outline
 “Sustainable coverage” recognizes that the originally designed ‘uniform coverage’ irrigation system will not always perform best in a maturing and diverse landscape. Consequently, sprinklers will need to be adjusted to reduce wet or dry spots in the least cost method possible.

There are multiple reasons why an irrigation system with a very uniform distribution will develop wet or dry spots.

· Soil compaction from excessive sports play or foot traffic.

· Maturation of the landscape: bigger trees, roots and shrubs.

· New buildings, sidewalks, play equipment, drainage, etc.

· Irrigation has been modified: sprinkler heads moved, added, capped, or incorrect nozzles used.
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Progressive Steps to Create Uniform Watering

1. Check for broken pipes or risers and clogged screens or nozzles. 

2. Ensure that system has adequate pressure, the sprinklers are properly adjusted (height and level), and there is good head to head coverage.

3. Change sprinkler nozzles to adjust precipitation rate. Consider using lower precipitation rate nozzles in wet area and increasing run time. 
4. Be cautious when switching to higher gallonage nozzles because it may increase the overall flow above range of the valve or supply.

5. Switch to a different type of sprinkler. While it is not advisable to mix certain types of sprinklers (sprays and rotors) sometimes you can select a sprinkler (e.g. rotary nozzles) that has a compatible precipitation rate. 

6. Add sprinklers to enhance coverage. It is also acceptable to eliminate sprinklers in wet areas while maintaining good coverage. 
7. Split the line with the addition of another valve. When the zone encompasses radically different environments (totally tree shaded area irrigated with a southern exposure hillside) the only alternative is to add a valve to irrigate each area separately
Precipitation Rates & Infiltration 
Precipitation Rate: the depth of water being applied by a group of sprinklers over a period of time, usually inches per hour. The precipitation rate must be less than the soil infiltration rate to avoid runoff. 
1. Matched Precipitation Rate (MPR): all the nozzles of a particular line designed to sprinkle a uniform amount between the different patterns: full, half, quarter, etc. 
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2. Most spray nozzles are MPR and you can select rotor nozzles to create MPR. All the rotors must rotate at the same speed to approximate a MPR.

3. Sometimes because of sun or shade in a zone you need nozzles that don’t create a uniform precipitation rate. More water in sunny areas, less water in shady areas.
4. Soil and water relationships
	Infiltration rate of bare soils
	inches per hour

	
	Sand
	
	
	> 0.8

	
	Loam
	
	
	.2 - .4

	
	Clay
	
	
	.04 - .2

	
	
	
	
	

	Precipitation rate of sprinklers*
	inches per hour

	15' spray nozzles
	
	
	1.58 - 1.83

	1" Rotor, 60 psi
	
	
	.90 - 1.05

	3/4" Rotor, #4 noz., 40 psi
	
	.44 - .51

	Rotary Nozzle, R1318
	
	.61 - .71

	Rotary Nozzle, MP2000
	
	.38 - .43

	*square - triangular spacing
	
	


5. Irrigating to keep grass green, but avoid excessive watering.

	Sacramento Historical Reference Evapotranspiration Rates*: inches

	
	
	
	DULQ
	PR in./hr.=

	
	Monthly
	
	75%
	0.8

	Month
	ETo
	Weekly
	Weekly
	Hours

	
	
	
	Appli.
	per week

	January
	1.0
	0.25
	0.33
	0.42

	February
	1.8
	0.45
	0.60
	0.75

	March
	3.2
	0.80
	1.07
	1.33

	April
	4.7
	1.18
	1.57
	1.96

	May
	6.4
	1.60
	2.13
	2.67

	June
	7.7
	1.93
	2.57
	3.21

	July
	8.4
	2.10
	2.80
	3.50

	August
	7.2
	1.80
	2.40
	3.00

	September
	5.4
	1.35
	1.80
	2.25

	October
	3.7
	0.93
	1.23
	1.54

	November
	1.7
	0.43
	0.57
	0.71

	December
	0.9
	0.23
	0.30
	0.38

	
	Less
	rainfall
	
	

	ETo
	
	
	
	

	Appendix A - Model Water Efficient Landscape Ordinance


Available Soil Moisture Content: the relative amount of water held in the soil available to the plant roots. Ideally, the irrigation event will add enough water to the soil to keep the turf healthy until the next irrigation event. 
Goal: Create an acceptable precipitation rate across the turf that will uniformly replenish the soil moisture within allotted run time for the valve.
Water Pressure Uniformity: necessary for uniform irrigation, poor uniformity indicates hydraulic or PVF issues. [image: image2.emf]Pressure Loss in System
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1. Check static and dynamic pressure at Back Flow device, booster pump, and irrigation valve if possible.

2. Use pitot tube to check pressure at rotors or adapted pressure gauge at spray heads.

3. Pressure between the first and last sprinkler should not differ more than 10% - 15%.

4. Large differential between static and dynamic pressure or between sprinklers indicates either an obstruction or excessive flow.

5. Refer to manufacturers specifications regarding pressure, distance and volume for given nozzles.
GPM vs. Pressure Loss
Quantity = Area x Velocity

or

GPM = Inside Dia. x Water Speed

1. As the GPM or flow increases, friction increases and available pressure decreases. 
2. Water flow through pipe and valves should not exceed 5 feet per second to limit pressure loss and surge pressures.

3. Surge pressures develop on the mainline whenever an irrigation valve closes. Surge pressure is a function of water velocity, length of pipe and valve closing time.

Surge = .070(velocity x length/time) + Static 

= Total Pressure
Example: 2” sch. 40, pressure rating 280 psi

   Sch. 40 fittings are rated at 60% of pipe (168 psi) 

Static pressure = 80 psi  
	
	Velocity
	Pipe
	Closure
	Surge
	Total

	GPM
	FPS
	Length
	seconds
	PSI
	PSI

	50
	4.78
	200'
	2
	34
	114

	50
	4.78
	200'
	1
	67
	147

	50
	4.78
	400
	1
	134
	214

	80
	7.65
	200
	2
	54
	134

	80
	7.65
	200
	1
	107
	187

	80
	7.65
	400
	1
	214
	294


In the above table, 3 of the 6 surge examples exceed the pressure rating for fitting, pipe or both. Most valves will allow more flow or water velocity than the corresponding pipe size. 

4. Pipe and Valve loss
	Sch. 40 
	PSI Loss
	
	Valve

	PVC Pipe
	5 fps/100'
	GPM
	PSI Loss

	1"
	4.4
	14
	5.0

	11/2"
	3.0
	35
	3.0

	2"
	2.0
	55
	4.5


5. High end Valve Flows

	Valve
	Plastic Globe

	Size
	GPM
	PSI Loss

	1"
	30.0
	6.0

	11/2"
	75.0
	5.0

	2"
	125.0
	9.0


Always consult manufacturer’s specifications for flow recommendations.

6.  High flow – Low Pressure
If low pressure at heads is due to high flow, you need to consider changing to smaller nozzles, reducing sprinkler heads or finding different sprinkler.

	
	
	
	21/2"
	
	
	

	Flow
	Initial
	RPA
	Mainline
	Valve
	Lateral
	PSI at

	GPM
	PSI
	2"
	200'
	2"
	175'
	Last Head

	125
	80
	14
	15
	8.6
	8
	34.4

	80
	80
	13
	11
	4
	4
	48

	
	
	
	
	
	
	


7. Sprinkler heads on the same valve with different pressures at the base will have different flows and distances.

	Sprinkler
	80 PSI
	
	60 PSI
	

	nozzle
	Radius
	GPM
	Radius
	GPM

	I-40 #43
	61'
	17.5
	57'
	15.1

	8005 #12
	61'
	14.2
	59'
	12.0

	I-25 #13
	55'
	14.3
	54'
	12.3

	5505 #6
	49'
	7.0
	47'
	6.0


8. Booster pumps – high pressure


- consider using pressure regulator at the valve or at the head.


- spray heads and rotors can be ordered with internal PRS for various pressures.


- Triple Swing Assemblies are available PRS


-  PCS screens for spray heads or the SQ nozzles pressure compensating for shrub areas.

9. Learn as much about the system as possible so you can determine best possible solutions


- Back flow device and size


- Main line size and distance


- Valve size


- Number sprinkler heads, nozzle size and total gallons per minute.


- Static and dynamic pressure readings
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