


Determining Water Needs

Recommended pumping rates for
different soil textural groups

(GPM/Acre)
Soil Textural Group Minimum Desired
Silt Loam with pan 10 10
Sandy Loam 15 25
Silt Loam without pan 10 15
Clay and Silty Clay 15 20

General guide for irrigable acreage for different soil
textural groups at various pump capacities

Irrigable Acreage
Clay
Pump Silt Silt and
Capacity | Loam - | Loam - Silty Sandy
(GPM)" | with pan | no pan Clay Loam
400 40 27 20 16
600 60 40 30 24
800 80 53 40 32
1000 100 67 50 40
1200 120 80 60 48
1400 140 93 70 56
1600 160 107 80 64
1800 180 120 90 72
2000 200 133 100 80
2200 220 147 110 88
2400 240 160 120 96
2600 260 173 130 104
2800 280 187 140 112
3000 300 200 150 120

16PM = gallons per minute
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Water Volume and Flow
Conversions and Equivalents

Volume equals

1 gallon (gal) 8.33 pounds (lb)
1 cubic foot (ft3) 7.48 gal

1 acre-foot (ac-ft) 325,851 gal

1 acre-inch (ac-in) 27,154 gal

1 ac-in 3,630 ft°

Flow equals

1 cubic foot per second
(cfs)

448.83 gallons per minute
(GPM)

1 cfs 1 ac-in per hour
1 GPM 0.00223 cfs
1 GPM 0.00221 ac-in per hour

1 liter/second (L/s)

15.83 GPM

1 cubic meter/minute 264.2 GPM
(m3/min)

1 cfs for 1 hour 1 ac-in
542 GPM for 1 hour 1 ac-in

Plumb-bob method for flow estimation

GPM=DxDxL

~ Pump can be horizontal or at slight angle.
— Pipe must be flowing full.
— Accuracy is + 10 percent.

8" vertical drop
measured with
free swinging
string and
weight acting
as plumb bob.
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Water Quality Sampling
and Analysis

For information on the analysis of irrigation
waters, contact your local Extension office or the
AWRC Water Quality Laboratory (479-575-7317
or awrc@uark.edu).

»  Prior to collecting an irrigation water sample,
run the well long enough to remove any
residue or contaminants from the pipe.

* Using a plastic bottle (minimum 500 mL),
and after rinsing the bottle three times with
irrigation water, fill the bottle completely with
irrigation water and cap tightly.

e Submit samples through the nearest county
Extension office or directly to the AWRC.

«  For assistance with interpreting the results of
the water quality analysis, consult with your
local Extension office and specialists (see
Contacts).
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Multiple-Inlet (MI) Irrigation

»  Cross tubing perpendicular over levees to
keep tubing from rolling. Use small diameter
PVC tubing through pipe if necessary.

+  Setlevee gates higher when using Ml
compared to traditional cascade irrigation.
Higher gate settings with Ml allow for rainfall
capture and can reduce pumping by 25%.
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Comparison of multiple-inlet irrigation setup
with tubing placed along the edge in a
side-inlet design (left) and down the middle of
the field in a traditional multiple-inlet setup

(right).

Contour or Straight Levees

Riser or Well Slope

l Levee Sill

4—Multiple inlets

Tubing
Tubing down side of field QR Tubing out in field
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Suggested Pipe Sizes
for Multiple Inlet
<1200 gpm —12in

<2200 gpm—15in
> 2200 gpm — 18 in

MI Gate Calculations:

total flow in gpm

_— = m/acre
field area in acres o

gpm/acre x paddy* area = flow rate needed in paddy
*a paddy is the area between any two levees

flow rate needed in paddy — Number of holes
75 gpm per hole

— Round up for number of holes and punch.
— Use blue gate in last hole to regulate.
Example MI Gate Calculation:
Pump flow rate = 1200 gpm; Area of field = 80 acres

total flow in gpm (1200)
field area in acres (80)

= 15 gpm/acre

15 gpm/acre x 11 paddy acres = 165 gpm for paddy

flow rate needed in paddy (165) _ 52 holes
75 gpm per hole -

— Punch 3 holes, install blue gate in last hole.
— Close gate to choke down flow.
— Repeat steps for remaining paddies.
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Keys to Water Management Success

*  Keep acreage within limits of pumping
capacity and select fields that hold water
adequately.

e  Establish a smooth field surface that
provides a good seedbed, drainage and
water control.

*  Contact county CES for water quality testing
if no recent history.

e Use multiple-inlet irrigation to improve water
management.

*  For multiple-inlet irrigation and intermittent
flooding, set levee gates higher than levee
irrigation to store rainfall.

e Accurate levee survey, proper levee
construction and correct gate installation.

e Establish a levee base early on clay soils.

e Seed longer-season cultivars on fields with
good water-holding capacity.

e Service and repair pumps before the season
begins.

¢ Analyze differences in energy costs (diesel
vs. electric).

e Timers/pump control technology to manage
irrigation pumps.

e Use flow meters to monitor water use.

*  Flush if necessary for stand establishment
and herbicide activation.

e Operate irrigation system so no water leaves
the field during pumping or small rain events.

* Use surface water when possible.
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