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When a sprinkler system is designed, one of two ques- 
tions must be answered: (1) how much water will be 
required to meet the needs of the proposed irrigation pro- 
gram? or (2) how many acres can be irrigated with a 
known water supply? 

This circular shows you how to answer these ques- 
tions. Although the procedure may appear involved, it is 
quite simple if taken one step at a time. A work sheet 
shown in Figure 1 illustrates the separate steps. Make a 
similar work sheet so that you can record your data in a 
logical order. 

Step 1. List the crops and acreage you expect to irri- 
gate during June, July, and August in Columns 2 and 10. 
These months are selected because they cover the periods 
of maximum consumptive use rates in Oregon. In this 
example, selections are alfalfa 80 acres, potatoes 40 acres, 
and pasture 40 acres. 

Step 2. Obtain a copy of OSU Experiment Station 
Circular of Information 628, "Consumptive Use and Net 
Irrigation Requirements for Oregon." This publication is 
available from county Extension offices in Oregon or from 
the Oregon State University Bulletin Room. 

Step 3. Locate Table 4 in the publication for the spe- 
cific climatic area you are interested in. A list of areas, and 
weather station locations included in those areas, is shown 
on page 12. Table 4 starts on page 18. For this example 
assume that you are interested in the Madras-Redmond 
area. The table is found on page 28. Turn to that page. 

Step 4. Complete Column 3 in Figure 1, by inserting 
the irrigation requirement (I.R.) found in Table 4, for the 
months of June, July, and August. If you are planning 
for a crop not covered in the publication ask your county 
agent to obtain the necessary information for you. 

Irrigation requirement is the amount of water used by 
the crop plus the water evaporated from the soil surface 
surrounding the crop, less the moisture supplied by rain- 
fall. For the months covered in these calculations it is as- 
sumed that all of the rainfall is used effectively. 

Step 5. Figures you placed in Column 3, were calcu- 
lated from average climatic data. This means they will be 
too high about one-half the time and too low about one-half 
the time, or said another way, "adequate about five years 
out of ten." 

Generally crops whose yields are only slightly affected 
by temporary moisture stress, such as forage and field 
crops, have systems designed for average conditions while 
high-valued crops and those whose quality will be affected 
by temporary moisture stress such as vegetables and po- 
tatoes have systems designed to meet the "eight years out 
of ten" requirement. 

To make this adjustment for high-valued and water- 
sensitive crops, the average monthly values in Column 3 
must be increased by the appropriate ratio shown in 
Table 1. Select the correct monthly ratios and place them 
in Column 4 as was done in Figure 1 for potatoes. 

Step 6. Multiply the value in Column 3 by the ratio 
in Column 4 and place the result in Column 5. 

EXAMPLE: 
(Ave. Mo. I. R. Potatoes in June) x (ratio) = 

8/10 I. R. for June 

1.25 x 1.19 = 1.49 inches 

Step 7. If the daily irrigation requirement is averaged 
for a month, it will be lower than the average of some 
shorter periods within that month. Since the interval be- 
tween irrigations is usually less than a month, it is neces- 
sary to adjust values in Column 3 and Column 5 to allow 

Figure 1.    Example work sheet for computing sprinkler system capacity requirements at Redmond 

I. R. Daily Daily 
I. R. (8/10 net gross Net sys. Gross Crop Sys. cap. Total 

Month Crop (Ave. yr.) Ratio yrs.) req. req. cap. sys. cap. acreage per crop sys. cap. 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

June 

July 

August 

alfalfa 
potatoes 
pasture 

alfalfa 
potatoes 
pasture 

alfalfa 
potatoes 
pasture 

In./mo. 

4.04 
1.25 
3.11 

6.37 
6.91 
5.23 

5.22 
6.67 
4.45 

1.19 

1.02 

1.06 

In./mo. 

1.49 

7.05 

7.09 

In./da. 

.15 
.05 
.11 

.25 

.27 

.20 

.20 

.27 

.17 

In./da. 

.23 
.08 
.17 

.38 

.42 

.31 

.31 

.42 

.26 

Gpm/ac 

4.35 
1.45 
3.19 

7.2S 
7.83 
5.80 

5.80 
7.83 
4.93 

Gpm/ac 

4.68 
1.56 
3.43 

7.80 
8.42 
6.24 

6.24 
8.42 
5.30 

Acres 

80 
40 
40 

80 
40 
40 

80 
40 
40 

Gpm 

374 
62 

137 

624 
337 
250 

499 
337 
212 

Gpm 

573 

1211 

1048 



Table 1.   Monthly Ratios to Correct Irrigation Requirement 
Values  Based on "Average" Data to "Eight Years out of 

Ten" Values 

Month 
Location June 

Baker   1.42 
Bend     1.43 
Burns   1.45 
The Dalles  _ 1.13 

Dayville    _ _... 1.29 
Hermiston     1.11 
Hillsboro      1.27 
Hood River     1.32 

Klamath Falls   1.46 
Kent     1.17 
La Grande   1.62 
Lakeview     1.33 

Medford     1.27 
Redmond   1.19 
Roseburg    „... 1.31 
Salem   1.34 

July August 

1.15 1.18 
1.09 1.28 
1.13 1.18 
1.07 1.06 

1.11 1.08 
1.07 1.09 
1.06 1.10 
1.13 1.17 

1.21 1.29 
1.07 1.16 
1.27 1.16 
1.12 1.07 

1.05 1.06 
1.02 1.06 
1.15 1.16 
1.13 1.18 

for this. This correction is made by using Table 8 on 
page 40 of Circular of Information 628. 

Enter the table from the top with the monthly irriga- 
tion requirement value from Column 3 for field type crops 
and Column 5 for "high valued crops," and from the left 
with the net irrigation application. Even though this table 
calls for consumptive use values to be entered instead of 
irrigation requirement, it is assumed that the table applies 
equally well to irrigation requirement. 

The net irrigation application is the amount of water 
you anticipate will be removed from the soil by consump- 
tive use between irrigations. Table 2 gives suggested values 
for general soil and crop situations. In this example, it is 
assumed to be 1.4 inches. EXAMPLE: .7 inches/feet for 
loam soil x 2 feet root depth = 1.4 inches. 

Table 2.   Approximate Amounts of Soil Moisture That Can 
Be Removed Between Irrigations 

Type of crop Sand 
Sandy 
loam Loam 

Silt or 
clay loam 

In./ft.of    In./ft.of     In./ft.of     In./ft. of 

Vegetables, potatoes 
(limited  rooting) 

Field crops   

rooting 
depth 

.4 

.4 

rooting 
depth 

.5 

.7 

rooting 
depth 

.7 

1.0 

rooting 
depth 

.8 

1.2 

Place the number identified by the intersection of these 
two entries in Column 6. In this example the value de- 
termined for alfalfa in June is 0,15 inches per day. 

When the monthly I. R. value in Column 3 or 5 is less 
than 4.0 inches, divide the monthly value by 30 and place it 
in Column 6 as was done for potatoes in June. 

EXAMPLE: 1.49 H- 30 = .05 

Step 8. Adjust the daily net requirement for system 
application efficiency. Divide Column 6 by the appropriate 
value found in Table 3 and place the results in Column 7. 

Table  3.    Approximate  Application  Efficiency of  Typical 
Systems  Assuming  Seventy-five  Percent  of  the   Irrigated 

Area is Adequately Irrigated.* 

Type of system 

Approximate application efficiency 

Desert conditions   Humid conditions 

Hand Move 
Side Roll 
Side Move 

Solid Set, spaced 
for low wind 

Solid Set, spaced 
for high wind 

Continuous Move 
(circle or linear) 

Traveling Gun 
low wind 

Traveling Gun 
high wind 

Percent 

65 

60 

70 

82 

Percent 

75 

75 

80 

87 

78 85 

No estimate, data not available 

1 This assumes proper initial design. 

In this example. Column 6 was divided by .65, a reason- 
able estimate of application efficiency for "set" type 
sprinkler systems operating under varying wind condi- 
tions. Some "set" type systems however may be so de- 
signed and operated that they apply water with applica- 
tion efficiencies as high as 75 percent under these same 
climatic conditions. 

Step 9. Column 7 is converted to system capacity units 
(assuming the system applied water 100 percent of the 
time) by multiplying values in Column 7 by 18.86. This 
converts "inches of depth applied to an acre in 24 hours" 
to "gallons per minute per acre"—a more useable unit. 
Record this result in Column 8 as "Net System Capacity." 

Step 10. Since all equipment must be shut down at 
times for moving or servicing, the capacity of a system 
must be increased to allow for it. A side-roll system moved 
twice a day, will be operating about 93 percent of the time 
if no breakdowns or cultural practices interfere with opera- 
tion to further reduce the operating time. Therefore, divide 
values in Column 8 by an appropriate value (in this 
example .93) and record in Column 9 as "Gross System 
Capacity." 

"Down time" is greatly affected by management pro- 
grams and type of sprinkler system used. Although it 
could theoretically be zero for certain systems it is realistic 
to allow for maintenance and operational down time in all 
system designs. This value must be estimated by you. 

Step 11. Multiply the "Gross System Capacity" per 
acre for a particular crop by the acres planted to that crop, 
shown in Column 10, and place the result in Column 11. 
Add the total for each month, record it in Column 12, and 
select the highest monthly total. In this example it would 
be 1211 gpm in July. 

This is the minimum amount of water you must be 
able to pump through your system for the cropping pro- 
gram you specified if you are going to adequately meet the 



needs of the crop during the month of peak demand and 
YOU ARE ABLE TO OPERATE ALL OF YOUR 
SPRINKLERS ALL OF THE TIME THE SYSTEM 
IS OPERATING. If it is necessary to drop sprinklers 
from the system at times due to irregular-shaped fields, 
or for some other reason, additional system capacity is 
required. 

To determine how many acres of one specific crop can 
be adequately irrigated, divide the total water flow avail- 
able (in gallons per minute) by the highest "Gross System 
Capacity" (Column 9) listed for that crop. The answer 
will be the number of acres of that crop which can be 
adequately irrigated during the period of peak requirement. 

As an example: How many acres of pasture can be 
adequately irrigated with a flow of 1000 gpm? 

Flow 

Gross Sys. Cap. for Pasture in July 

1000 gpm 

6.24 gpm per acre 
160 acres 

If you do not have an adequate water supply, you can 
manipulate crop acreages, find additional water supplies, 
or make other program decisions to reduce the system 
capacity requirement to meet your available water supply. 
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